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SECTION 40 05 15
PIPING SUPPORT SYSTEMS

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.

2.

No ok

American Society of Civil Engineers (ASCE): 7, Minimum Design

Loads for Buildings and Other Structures.

American Society of Mechanical Engineers (ASME): B31.1, Power

Piping.

ASTM International (ASTM):

a.  Al23/A123M, Standard Specification for Zinc (Hot-Dip
Galvanized) Coatings on Iron and Steel Products.

b.  A653/A653M, Standard Specification for Steel Sheet,
Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvanealed) by the Hot-Dip Process.

C. E84, Standard Test Method for Surface Burning Characteristics
of Building Materials.

International Code Council (ICC):

International Building Code (IBC).

International Mechanical Code (IMC).

Manufacturers’ Standardization Society (MSS):

a.  SP 58, Pipe Hangers and Supports—Materials, Design and
Manufacture.

b.  SP 127, Bracing for Piping Systems Seismic-Wind-Dynamic
Design, Selection, and Application.

1.02 DEFINITIONS

A.  Wetted or Submerged: Submerged, less than 1 foot above liquid surface,
below top of channel wall, under cover or slab of channel or tank, or in other
damp locations.

1.03 SUBMITTALS

A. Action Submittals:

1.

Catalog information and drawings of piping support system, locating
each support, sway brace, lateral brace, hanger, guide, component, and
anchor for piping 6 inches and larger and 4 inches and smaller. Identify
support, hanger, guide, and anchor type by catalog number and Shop
Drawing detail number.

Calculations for each type of pipe support, attachment and anchor.
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Revisions to support systems resulting from changes in related piping
system layout or addition of flexible joints.

Anchorage and bracing drawings and cut sheets, as required by
Section 01 88 15, Anchorage and Bracing.

B. Informational Submittals:

1.

2.

Anchorage and bracing calculations as required by Section 01 88 15,
Anchorage and Bracing.
Maintenance information on piping support system.

1.04 QUALIFICATIONS

A.  Piping support systems shall be designed and Shop Drawings prepared and
sealed by a Registered Professional Engineer in the state of Alabama.

1.05 DESIGN REQUIREMENTS

A.  General:

1. Design, size, and locate piping support systems throughout facility,
whether shown or not.

2. Piping Smaller than 30 Inches: Supports are shown only where
specific types and locations are required; additional pipe supports
may be required.

3. Meet requirements of MSS SP 58 and ASME B31.1 or as modified by

this section.

B.  Pipe Support Systems:

1.

Design pipe support systems for gravity and thrust loads imposed by

weight of pipes or internal pressures, including insulation and weight of

fluid in pipes.

Seismic loads in accordance with governing codes and as shown on

Structural General Drawings.

Wind loads in accordance with governing codes and as shown on

Structural General Drawings.

Maximum Support Spacing and Minimum Rod Size: In accordance

MSS SP 58 Table 3 and Table 4.

a. Ductile-iron Pipe 8 Inches and Under: Maximum span limited to
that for standard weight steel pipe for water service.

b.  Ductile-iron Pipe 10 Inches and Larger: Maximum span limited to
20 feet.
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C.  Anchoring Devices: Design, size, and space support anchoring devices,
including anchor bolts, inserts, and other devices used to anchor support, to
withstand shear and pullout loads imposed by loading and spacing on each
particular support.

D. Vertical Sway Bracing: 10-foot maximum centers or as shown.

E.  Existing Support Systems: Use existing supports systems to support new
piping only if Contractor can show they are adequate for additional load,
or if they are strengthened to support additional load.

PART 2 PRODUCTS
2.01 GENERAL

A.  When specified items are not available, fabricate pipe supports of correct
material and to general configuration indicated.

B.  Special support and hanger details may be required for cases where standard
catalog supports are not applicable.

C.  Materials: In accordance with Table 1 and Table 2, attached as Supplements at
end of section.

2.02 HANGERS
A. Clevis: MSS SP 58, Type 1:

1. Anvil; Figure 260 for steel pipe and Figure 590 for ductile-iron pipe,
sizes 1/2 inch through 30 inches.

2. Insulated Steel Pipe: Anvil; Figure 260 with insulated saddle system
(1SS), sizes 1/2 inch through 16 inches.

3. B-Line; Figure B3100, sizes 1/2 inch through 30 inches.

B.  Adjustable Swivel Split-Ring Pipe Clamp: MSS SP 58, Type 6:

1. Anvil; Figure 104, sizes 3/4 inch through 8 inches.
2.  B-Line; Figure B3171, sizes 3/4 inch through 8 inches.

C.  Steel Yoke Pipe Rolls and Roller Supports: MSS SP 58, Type 41 or Type 43:

1. Anvil; Figure 181 for sizes 2-1/2 inches through 24 inches, and
Figure 171 for sizes 1 inch through 30 inches.

2.  B-Line; Figure B3110 for sizes 2 inches through 24 inches and
Figure B3114 for 30 inches.
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D.

Pipe Rollers and Supports: MSS SP 58, Type 44:

1. Anvil; Figure 175, sizes 2 inches through 30 inches.
2. B-Line; Figure B3120, sizes 2 inches through 24 inches.

2.03 WALL BRACKETS, SUPPORTS, AND GUIDES

A

Welded Steel Wall Bracket: MSS SP 58, Type 33 (heavy-duty):

1. Anvil; Figure 199, 3,000-pound rating.
2.  B-Line; Figure B3067, 3,000-pound rating.

Adjustable “J” hanger MSS SP 58, Type 5:

1. Anvil; Figure 67, sizes 1/2 inch through 8 inches.
2.  B-Line; Figure B3690, sizes 1/2 inch through 8 inches.

Offset Pipe Clamp: Anvil; Figure 103, sizes 3/4 inch through 8 inches.
Channel Type:

Unistrut.

Anvil; Power-Strut.
B-Line; Strut System.
Aickinstrut (FRP).

Awnh e

2.04 PIPE SADDLES

A. Provide 90-degree to 120-degree pipe saddle for pipe 6 inches and larger with
baseplates drilled for anchors bolts.
1.  Inaccordance with Standard Detail 4005-515.
2. Sizes 20 inches though 60 inches, Piping Technology & Products, Inc.;
Fig. 2000.
B.  Saddle Supports, Pedestal Type:
1. Minimum standard weight pipe stanchion, saddle, and anchoring flange.
2. Nonadjustable Saddle: MSS SP , Type 37 with U-bolt.
a.  Anvil; Figure 259, sizes 4 inches through 36 inches with
Figure 63C base.
b.  B-Line; Figure B3095, sizes 1 inch through 36 inches with
B3088S base.
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3. Adjustable Saddle: MSS SP 58, Type 38 without clamp.
a.  Anvil; Figure 264, sizes 2-1/2 inches through 36 inches with
Figure 62C base.
b.  B-Line; Figure B3092, sizes 3/4 inch through 36 inches with
Figure B3088S base.

2.05 CHANNEL TYPE SUPPORT SYSTEMS

A.  Channel Size: 12-gauge, 1-5/8-inch wide minimum steel, or 1-1/2-inch wide,
minimum FRP.

B. Members and Connections: Design for loads using one-half of manufacturer’s
allowable loads.

C. Fasteners: Vinyl ester fiber, polyurethane base composite nuts and bolts, or
encapsulated steel fasteners.

D. Manufacturers and Products:

B-Line; Strut System.

Unistrut.

Anvil; Power-Strut.

Aickinstrut (FRP System).
Enduro-Durostrut (FRP Systems).

SAE R

2.06 FRP PIPE SUPPORTS SYSTEMS
A. General:

1.  FRP with UV additive, protective veil, and vinyl ester resins resistance
to chemicals listed in Supplement at end of section.

2.  Fire Retardant: ASTM E84.

3. Include hangers, rods, attachments, and fasteners.

B.  Clevis Hangers:

1.  Factor of Safety: 3 to 1.
2. Minimum Design Load: 200 pounds.

C. Design:

1. Design pipe supports spacing, hanger rod sizing based upon
manufacturer’s recommendations.

2. ldentify and highlight nonFRP fasteners or components in Shop
Drawing.
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D. Manufacturers:

1. Aickinstrut.
2. Enduro.
3. Century Composite.

2.07 PIPE CLAMPS
A. Riser Clamp: MSS SP 58, Type 8.
1. Anvil; Figure 261, sizes 3/4 inch through 24 inches.
2. B-Line; Figure B3373, sizes 1/2 inch through 30 inches.
2.08 ELBOW AND FLANGE SUPPORTS
A.  Elbow with Adjustable Stanchion: Sizes 2 inches through 18 inches, Anvil;
Figure 62C base.
B.  Elbow with Nonadjustable Stanchion: Sizes 2-1/2 inches through 42 inches,
Anvil; Figure 63A or Figure 63B base.
C.  Flange Support with Adjustable Base: Sizes 2 inches through 24 inches,
Standon; Model S89.
2.09 INTERMEDIATE PIPE GUIDES
A.  Type: Hold down pipe guide.
1. Manufacturer and Product: B-Line; Figure B3552, 1-1/2 inches through
30 inches.
B.  Type: U-bolts with double nuts to provide nominal 1/8-inch to 1/4-inch
clearance around pipe; MSS SP 58, Type 24.
1.  Anvil; Figure 137 and Figure 137S.
2. B-Line; Figure B3188 and Figure B3188NS.
2.10 PIPE ALIGNMENT GUIDES
A.  Type: Spider.
B.  Manufacturers and Products:
1. Anvil; Figure 255, sizes 1/2 inch through 24 inches.
2.  B-Line; Figure B3281 through Figure B3287, sizes 1/2 inch
through 24 inches.
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211 PIPE ANCHORS

A

B.

Type: Anchor chair with U-bolt strap.

Manufacturer and Product: B-Line; Figure B3147A or Figure B3147B.

2.12 SEISMIC RESTRAINTS

A

Solid pipe bracing attachment to pipe clevis with clevis cross brace and angle
rod reinforcement.

Manufacturers:

1. Mason Industries.
2. B-Line.
3. Anvil.

2.13  ACCESSORIES

A.  Anchor Bolts:
1.  Size and Material: Sized by Contractor for required loads, and as
specified in Section 05 50 00, Metal Fabrications.
2. Bolt Length (Extension Above Top of Nut):
a. Minimum Length: Flush with top of nut preferred. If not flush,
shall be no more than one thread recessed below top of nut.
b. Maximum Length: No more than a full nut depth above top of nut.
B.  Dielectric Barriers:
1.  Plastic coated hangers, isolation cushion, or tape.
2. Manufacturer and Products:
a. B-Line; B1999 Vibra Cushion.
b.  B-Line; Iso Pipe, Isolation Tape.
C. Insulation Shields:
1.  Type: Galvanized steel or stainless steel, MSS SP 58, Type 40.
2. Manufacturers and Products:
a.  Anvil; Figure 167, sizes 1/2 inch through 24 inches.
b.  B-Line; Figure B3151, sizes 1/2 inch through 24 inches.
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D. Welding Insulation Saddles:

1. Type: MSS SP 58, Type 309.
2. Manufacturers and Products:
a.  Anvil; Figure Series 160, sizes 1 inch through 36 inches.
b.  B-Line; Figure Series B3160, sizes 1/2 inch through 24 inches.

E. Plastic Pipe Support Channel:

1.  Type: Continuous support for plastic pipe and to increase support
spacing.

2.  Manufacturer and Product: B-Line; Figure Series B3106V, sizes
1/2 inch through 6 inches with Figure B3106 Vee bottom hanger.

F.  Hanger Rods, Clevises, Nuts, Sockets, and Turnbuckles: In accordance with
MSS SP 58.

G. Attachments:

1. I-Beam Clamp: Concentric loading type, MSS SP 58, Type 21, Type 28,
Type 29, or Type 30, which engage both sides of flange.

2. Concrete Insert: MSS SP 58, Type 18, continuous channel insert with
load rating not less than that of hanger rod it supports.

3. Welded Beam Attachment: MSS SP 58, Type 22.
a.  Anvil; Figure 66.
b.  B-Line; Figure B3083.

4.  U-Channel Concrete Inserts: As specified in Section 05 50 00, Metal
Fabrications.

5. Concrete Attachment Plates:
a.  Anvil; Figure 47, Figure 49, or Figure 52.
b.  B-Line; Figure B3084, Figure B3085, or Figure B3086.

PART 3 EXECUTION

3.01 INSTALLATION

A. General:
1. Install support systems in accordance with MSS SP 58, unless shown
otherwise.
2. Install pipe hanger rods plumb, within 4 degrees of vertical during shut

down, start up or operations.

3. Support piping connections to equipment by pipe support and not by
equipment.

4.  Support large or heavy valves, fittings, and appurtenances
independently of connected piping.
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Support no pipe from pipe above it.

Support pipe at changes in direction or in elevation, adjacent to
flexible joints and couplings, and where shown.

Do not use adhesive anchors for attachment of supports to ceiling

or walls.

Do not install pipe supports and hangers in equipment access areas

or bridge crane runs.

Brace hanging pipes against horizontal movement by both longitudinal
and lateral sway bracing and to reduce movement after startup.

Install lateral supports for lateral loads at changes in direction.

Install pipe anchors where required to withstand expansion thrust loads
and to direct and control thermal expansion.

Repair mounting surfaces to original condition after attachments are
completed.

B.  Standard Pipe Supports:

1.  Horizontal Suspended Piping:
a.  Single Pipes: Clevis hangers or adjustable swivel split-ring.
b.  Grouped Pipes: Trapeze hanger system.

2. Horizontal Piping Supported from Walls:

a. Single Pipes: Wall brackets, or attached to wall, or to wall
mounted framing with anchors.

b.  Stacked Piping: Wall mounted framing system and “J”” hangers
acceptable for pipe smaller than 3-inch.

C. Pipe clamp that resists axial movement of pipe through support is
not acceptable. Use pipe rollers supported from wall bracket.

3. Horizontal Piping Supported from Floors:

a.  Saddle Supports:

1)  Pedestal Type, elbow and flange.

2)  Provide minimum 1-1/2-inch grout beneath baseplate.

b.  Floor Mounted Channel Supports:

1)  Use for pipe smaller than 3-inch running along floors and in
trenches at pipe elevations lower than can be accommodated
using pedestal pipe supports.

2)  Attach channel framing to floors with baseplate on
minimum 1-1/2-inch nonshrink grout and with anchor bolts.

3)  Attach pipe to channel with clips or pipe clamps.

c.  Concrete Cradles: Use for pipe larger than 3 inches along floor
and in trenches at pipe elevations lower than can be
accommodated using stanchion type.
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Insulated Pipe:

a. Pipe hanger and support shall be on outside of insulation. Do not
enclose within insulation.

b.  Provide precut 120-degree sections of rigid insulation (minimum
length same as shield), shields and oversized hangers or insulated
saddle system (ISS).

c.  Wall-mounted pipe clips not acceptable for insulated piping.

Vertical Pipe: Support with wall bracket and elbow support, or riser

clamp on floor penetration.

C. Standard Attachments:

1.

w

New Concrete Ceilings: Concrete inserts, concrete attachment plates, or

concrete anchors as limited below:

a.  Single point attachment to ceiling allowed only for 3/4-inch rod
and smaller (8 inches and smaller pipe).

b.  Where there is vibration or bending considerations, do not connect
a single pipe support hanger rod directly to a drilled concrete
anchor (single point attachment) regardless of size.

1)  These lines include air operated diagram pumps and other
lines, if any, as identified below:

Existing Concrete Ceilings: Channel type support with minimum of two

anchor points, concrete attachment plates or concrete anchors as limited

below:

a.  Single point attachment to ceiling is allowed only for 3/4-inch rod
and smaller (8 inches and smaller pipe).

b.  Where there is vibration or bending considerations do not connect
a single pipe support hanger rod directly to a drilled concrete
anchor (single point attachment) regardless of size.

1)  These lines include air operated diagram pumps and other
lines, if any, as identified below:

Steel Beams: I-beam clamp or welded attachments.

Wooden Beams: Lag screws and angle clips to members not less than

2-1/2 inches thick.

Concrete Walls: Concrete inserts or brackets or clip angles with

concrete anchors.

Concrete Beams: Concrete inserts, or if inserts are not used attach to

vertical surface similar to concrete wall. Do not drill into beam bottom.

D. Saddles for Steel or Concrete Pipe: Provide 90-degree to 120-degree pipe
saddle for pipe sizes 6 inches and larger when installed on top of steel or
concrete beam or structure, pipe rack, trapeze, or where similar concentrated
point supports would be encountered.
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E. Intermediate and Pipe Alignment Guides:

1.  Provide pipe alignment guides, or pipe supports that provide same
function, at expansion joints and loops.

2. Guide pipe on each side of expansion joint or loop at 4 pipe and 14 pipe
diameters from each joint or loop.

3. Install intermediate guides on metal framing support systems not
carrying pipe anchor or alignment guide.

F.  Accessories:

1. Insulation Shield: Install on insulated piping with oversize rollers and
supports.

2. Welding Insulation Saddle: Install on insulated steel pipe with oversize
rollers and supports.

3. Dielectric Barrier:

a.  Provide between painted or galvanized carbon steel members and
copper or stainless steel pipe or between stainless steel supports
and nonstainless steel ferrous metal piping.

b.  Install rubber wrap between submerged metal pipe and oversized
clamps.

3.02 FIELD FINISHING

A. Paint atmospheric exposed surfaces hot-dip galvanized steel components as
specified in Section 09 90 00, Painting and Coating.

3.03 SUPPLEMENTS

A.  The supplements listed below, following “End of Section,” are a part of this
Specification:

1. Table 1: Nonchemical Areas.
2. Table 2: Chemical Areas.

END OF SECTION
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Table 1
Nonchemical Areas

Exposure Conditions

Support Material

Office Areas

Galvanized steel or precoated steel, plastic
coated hangers for uninsulated copper or
stainless steel piping

Shops and Warehouse Areas

Galvanized steel or precoated steel, plastic
coated hangers for uninsulated copper or
stainless steel piping

Pipe Galleries

Galvanized steel or precoated steel, plastic
coated hangers for uninsulated copper or
stainless steel piping

Process Areas: High Humidity or Hydrogen
sulfide In BFP Room

Stainless steel or FRP

Process Areas: Wetted or Submerged

Stainless steel or FRP

Pipes conveying chemicals listed in Table 2

Provide with corresponding support per
Table 2.

Notes:

1. Precoated steel to be fusion bonded epoxy or vinyl copolymer (Plastisol).

2. Stainless steel to be Type 304.

3. Galvanized steel to be per ASTM A653/A653M, Class G90, or hot-dip galvanized after

fabrication to ASTM A123/A123M.

4. Do not use galvanized steel or aluminum where lime dust can accumulate on these

surfaces.
PW\DENO003\D3226100 PIPING SUPPORT SYSTEMS
MAY 2021 40 05 15 SUPPLEMENT 1 -1

©COPYRIGHT 2021 JACOBS






C.C. Williams WWTP Dewatering

Table 2
Chemical Areas
Support for Direct Support for Remote
Exposure Conditions Exposure Exposure
Chlorine Gas FRP Precoated steel
Sulfur Dioxide FRP Precoated steel
Polymers FRP Precoated steel

Notes:

1. Direct exposure includes entire area within containment area; area within 20 feet
horizontal and 10 feet vertical of chemical pumps or chemical mixing stations; or as
specified.

2. Remote exposure is area beyond area defined as direct exposure, but within designated
building.

3. Precoated steel to be fusion bonded epoxy or vinyl copolymer (Plastisol).

4. Stainless steel to be Type 304.

5. Galvanized steel to be per ASTM A653/A653M, Class G90, or hot-dip galvanized after
fabrication to ASTM A123/A123M.
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SECTION 40 27 00
PROCESS PIPING—GENERAL

PART 1 GENERAL
1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section
and any supplemental Data Sheets:

1.  Air Force: A-A-58092, Tape, Antiseize, Polytetrafluorethylene.
2. American Association of State Highway and Transportation Officials

(AASHTO): HB-17, Standard Specifications for Highway Bridges.

3. American Petroleum Institute (API): SPEC 5L, Specification for

Line Pipe.

4.  American Society of Mechanical Engineers (ASME):

a. Boiler and Pressure Vessel Code, Section IX, Qualification
Standard for Welding and Brazing Procedures, Welders, Brazers,
and Welding and Brazing Operators.

b.  B1.20.1, Pipe Threads, General Purpose (Inch).

C. B16.1, Gray Iron Pipe Flanges and Flanged Fittings
Classes 25, 125, and 250.

d. B16.3, Malleable Iron Threaded Fittings Classes 150 and 300.

e. B16.5, Pipe Flanges and Flanged Fittings NPS 1/2 through
NPS 24 Metric/Inch Standard.

f. B16.9, Factory-Made Wrought Buttwelding Fittings.

. B16.11, Forged Fittings, Socket-Welding and Threaded.

h.  B16.15, Cast Copper Alloy Threaded Fittings Classes 125 and
250.

I. B16.21, Nonmetallic Flat Gaskets for Pipe Flanges.

J. B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure
Fittings.

k.  B16.24, Cast Copper Alloy Pipe Flanges and Flanged Fittings

Classes 150, 300, 600, 900, 1500, and 2500.
B16.25, Buttwelding Ends.

-3._

B16.42, Ductile Iron Pipe Flanges and Flanged Fittings Classes
150 and 300.
n.  B31.1, Power Piping.
0.  B31.3, Process Piping.
p.  B31.9, Building Services Piping.
g. B36.10M, Welded and Seamless Wrought Steel Pipe.
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American Society for Nondestructive Testing (ASNT): SNT-TC-1A,
Recommended Practice for Personal Qualification and Certification in
Nondestructive Testing.

American Water Works Association (AWWA):

a.
b.

C.
d.

e.

f.
g.
h.

C104/A21.4, Cement-Mortar Lining for Ductile-lron Pipe and
Fittings.

C105/A21.5, Polyethylene Encasement for Ductile-Iron Pipe
Systems.

C110/A21.10, Ductile-Iron and Gray-Iron Fittings.
C111/A21.11, Rubber-Gasket Joints for Ductile-lron Pressure
Pipe and Fittings.

C115/A21.15, Flanged Ductile-Iron Pipe with Ductile-Iron or
Gray-Iron Threaded Flanges.

C151/A21.51, Ductile-Iron Pipe, Centrifugally Cast.
C153/A21.53, Ductile-Iron Compact Fittings.

C207, Steel Pipe Flanges for Waterworks Service, Sizes 4 In.
Through 144 In. (100 mm Through 3,600 mm).

C606, Grooved and Shouldered Joints.

Amerlcan Welding Society (AWS):

a.
b.

C.

d.

Brazing Handbook.

A5.8M/A5.8, Specification for Filler Metals for Brazing and
Braze Welding.

D1.1/D1.1M, Structural Welding Code - Steel.

QC1, Standard for AWS Certification of Welding Inspectors.

ASTM International (ASTM):

a.  A47/A47M, Standard Specification for Ferritic Malleable Iron
Castings.

b.  AbL3/A53M, Standard Specification for Pipe, Steel, Black and
Hot-Dipped, Zinc-Coated, Welded and Seamless.

c. Al105/A105M, Standard Specification for Carbon Steel Forgings
for Piping Applications.

d. A106/A106M, Standard Specification for Seamless Carbon Steel
Pipe for High-Temperature Service.

e.  Al26, Standard Specification for Gray Iron Castings for Valves,
Flanges, and Pipe Fittings.

f. A135/A135M, Standard Specification for Electric-Resistance-
Welder Steel Pipe.

g. Al139/A139M, Standard Specification for Electro-Fusion (Arc)—
Welded Steel Pipe (NPS 4 Inches and Over).

h.  A153/A153M, Standard Specification for Zinc Coating (Hot-Dip)
on Iron and Steel Hardware.

I. A181/A181M, Standard Specification for Carbon Steel Forgings,
for General-Purpose Piping.
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bb.
cc.

dd.
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A182/A182M, Standard Specification for Forged or Rolled Alloy
and Stainless Steel Pipe Flanges, Forged Fittings, and Valves and
Parts for High-Temperature Service.

A183, Standard Specification for Carbon Steel Track Bolts and
Nuts.

A193/A193M, Standard Specification for Alloy-Steel and
Stainless Steel Bolting for High Temperature or High Pressure
Service and Other Special Purpose Applications.

A194/A194M, Standard Specification for Carbon and Alloy Steel
Nuts for Bolts for High Pressure or High Temperature Service, or
Both.

A197/A197M, Standard Specification for Cupola Malleable Iron.
A216/A216M, Standard Specification for Steel Castings, Carbon,
Suitable for Fusion Welding, for High-Temperature Service.
A234/A234M, Standard Specification for Piping Fittings of
Wrought Carbon Steel and Alloy Steel for Moderate and High
Temperature Service.

A240/A240M, Standard Specification for Chromium and
Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for
Pressure Vessels and for General Applications.

A276, Standard Specification for Stainless Steel Bars and Shapes.
A269, Standard Specification for Seamless and Welded Austenitic
Stainless Steel Tubing for General Service.

A307, Standard Specification for Carbon Steel Bolts and Studs,
60,000 psi Tensile Strength.

A312/A312M, Standard Specification for Seamless, Welded, and
Heavily Cold Worked Austenitic Stainless Steel Pipes.
A320/A320M, Standard Specification for Alloy-Steel and
Stainless Steel Bolting for Low-Temperature Service.
A351/A351M, Standard Specification for Castings, Austenitic, for
Pressure-Containing Parts.

A395/A395M, Standard Specification for Ferritic Ductile Iron
Pressure-Retaining Castings for Use at Elevated Temperatures.
A403/A403M, Standard Specification for Wrought Austenitic
Stainless Steel Piping Fittings.

A409/A409M, Standard Specification for Welded Large Diameter
Austenitic Steel Pipe for Corrosive or High-Temperature Service.
A536, Standard Specification for Ductile Iron Castings.

A563, Standard Specification for Carbon and Alloy Steel Nuts.
A587, Standard Specification for Electric-Resistance-Welded
Low-Carbon Steel Pipe for the Chemical Industry.

AT743/A743M, Standard Specification for Castings, Iron-
Chromium, Iron-Chromium-Nickel, Corrosion Resistant, for
General Application.
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AT44/A744M, Standard Specification for Castings, Iron-
Chromium-Nickel, Corrosion Resistant, for Severe Service.
ATT74/AT74M, Standard Specification for As-Welded Wrought
Austenitic Stainless Steel Fittings for General Corrosive Service
at Low and Moderate Temperatures.

AT778, Standard Specification for Welded, Unannealed Austenitic
Stainless Steel Tubular Products.

B32, Standard Specification for Solder Metal.

B43, Standard Specification for Seamless Red Brass Pipe,
Standard Sizes.

B61, Standard Specification for Steam or VValve Bronze Castings.
B62, Standard Specification for Composition Bronze or Ounce
Metal Castings.

B75/B75M, Standard Specification for Seamless Copper Tube.
B88, Standard Specification for Seamless Copper Water Tube.
B98/B98M, Standard Specification for Copper-Silicon Alloy Rod,
Bar and Shapes.

B462, Standard Specification for Forged or Rolled UNS N06030,
UNS N06022, UNS N06035, UNS N06200, UNS N06059,

UNS N10362, UNS N06686, UNS N08020, UNS N08024,

UNS N08026, UNS N08367, UNS N10276, UNS N10665,

UNS N10675, UNS N10629, UNS N08031, UNS N06045,

UNS N06025, and UNS R20033 Alloy Pipe Flanges, Forged
Fittings, and Valves and Parts for Corrosive High-Temperature
Service.

B464, Standard Specification for Welded UNS N08020 Alloy
Pipe.

B474, Standard Specification for Electric Fusion Welded Nickel
and Nickel Alloy Pipe.

C582, Standard Specification for Contact-Molded Reinforced
Thermosetting Plastic (RTP) Laminates for Corrosion-Resistant
Equipment.

D412, Standard Test Methods for VVulcanized Rubber and
Thermoplastic Elastomers-Tension.

D413, Standard Test Methods for Rubber Property-Adhesion to
Flexible Substrate.

D543, Standard Practices for Evaluating the Resistance of Plastics
to Chemical Reagents.

D1248, Standard Specification for Polyethylene Plastics Extrusion
Materials for Wire and Cable.

D1330, Standard Specification for Rubber Sheet Gaskets.

D1784, Standard Specification for Rigid Poly(Vinyl Chloride)
(PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC)
Compounds.
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D1785, Standard Specification for Poly(Vinyl Chloride) (PVC)
Plastic Pipe, Schedules 40, 80, and 120.

D2000, Standard Classification System for Rubber Products in
Automotive Applications.

D2310, Standard Classification for Machine-Made “Fiberglass”
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe.

D2464, Standard Specification for Threaded Poly(Vinyl Chloride)
(PVC) Plastic Pipe Fittings, Schedule 80.

D2466, Standard Specification for Poly(Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 40.

D2467, Standard Specification for Poly(Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 80.

D2564, Standard Specification for Solvent Cements for
Poly(Vinyl Chloride) (PVC) Plastic Piping Systems.

D2837, Standard Test Method for Obtaining Hydrostatic Design
Basis for Thermoplastic Pipe Materials or Pressure Design Basis
for Thermoplastic Pipe Products.

D2996, Standard Specification for Filament-Wound “Fiberglass”
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe.

D3222, Standard Specification for Unmodified Poly(Vinylidene
Fluoride) (PVDF) Molding Extrusion and Coating Materials.
D3350, Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials.

D4101, Standard Specification for Polypropylene Injection and
Extrusion Materials.

D4894, Standard Specification for Polytetrafluoroethylene (PTFE)
Granular Molding and Ram Extrusion Materials.

D4895, Standard Specification for Polytetrafluoroethylene (PTFE)
Resin Produced from Dispersion.

F423, Standard Specification for Polytetrafluoroethylene (PTFE)
Plastic-Lined Ferrous Metal Pipe, Fittings, and Flanges.

F436, Standard Specification for Hardened Steel Washers.

F437, Standard Specification for Threaded Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80.
F439, Standard Specification for Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80.
F441/F441M, Standard Specification for Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80.

F493, Standard Specification for Solvent Cements for Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe and Fittings.

F593, Standard Specification for Stainless Steel Bolts, Hex Cap
Screws, and Studs.

F656, Standard Specification for Primers for Use in Solvent
Cement Joints of Poly(Vinyl Chloride) (PVC) Plastic Pipe and
Fittings.

PROCESS PIPING—GENERAL
4027 00-5

©COPYRIGHT 2021 JACOBS



C.C. Williams WWTP Dewatering

11.

12.

13.

FM Global (FM).

Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc. (MSS): SP-43, Wrought and Fabricated Butt-Welding
Fittings for Low-Pressure, Corrosion Resistant Applications.

NSF International (NSF):

a.  ANSI 61: Drinking Water System Components - Health Effects.
b.  ANSI 372: Drinking Water System Components - Lead Content.
National Electrical Manufacturers Association (NEMA): LI 1, Industrial
Laminating Thermosetting Products.

National Fire Protection Association (NFPA): 24, Standard for the
Installation of Private Fire Service Mains and Their Appurtenances.

1.02 DEFINITIONS

A.  Submerged or Wetted:

1.

Zone below elevation of:

a.  Roof of digester, including structure pipe penetrations.

b.  Liquid surface or within 3 feet above top of liquid surface.
C. Top of tank wall or under tank cover.

1.03 DESIGN REQUIREMENTS

A.  Where pipe diameter, thickness, pressure class, pressure rating, or thrust
restraint is not shown or specified, design piping system in accordance with
the following:

1.

Process Piping: ASME B31.3, normal fluid service unless otherwise
specified.

2. Building Service Piping: ASME B31.9, as applicable.
a.  Sanitary Building Drainage and Vent Systems: ICC International

Plumbing Code and.

3. Buried Piping: H20-S16 traffic load with 1.5 impact factor,
AASHTO HB-17, as applicable.

4.  Thrust Restraints:
a. Design for test pressure shown in Piping Schedule.
b.  Allowable Soil Pressure: 1,000 pounds per square foot.
C. Low Pressure Pipelines:

1)  When bearing surface of the fitting against soil provides an
area equal to or greater than area required for thrust
restraint, concrete thrust blocks will not be required.

2)  Determine bearing area for fittings without thrust blocks by
projected area of 70 percent of internal diameter multiplied
by chord length for fitting centerline curve.
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1.04 SUBMITTALS
A. Action Submittals:

1.  Shop Fabricated Piping:

a. Detailed pipe fabrication or spool drawings showing special
fittings and bends, dimensions, coatings, and other pertinent
information.

b.  Layout drawing showing location of each pipe section and each
special length; number or otherwise designate laying sequence
on each piece.

2. Hydraulic Thrust Restraint for Restrained Joints: Details including
materials, sizes, assembly ratings, and pipe attachment methods.

3. Dissimilar Buried Pipe Joints: Joint types and assembly drawings.
4.  Pipe Corrosion Protection: Product data.
5. Anchorage and bracing drawings and cut sheets, as required by

Section 01 88 15, Anchorage and Bracing.
B. Informational Submittals:

1.  Manufacturer’s Certification of Compliance, in accordance with
Section 01 61 00, Common Product Requirements:

a. Pipe and fittings.
b.  Factory applied resins and coatings.

2. Anchorage and bracing calculations as required by Section 01 88 15,
Anchorage and Bracing.

3. Flanged Pipe and Fittings: Manufacturer’s product data sheets for
gaskets including torqueing requirements and bolt tightening
procedures.

4.  Qualifications:

a. Nondestructive Testing Personnel: SNT-TC-1A Level 1l
certification and qualifications.

b.  AWS QC1 Certified Welding Inspector (CWI): Submit
evidence of current certification prior to commencement
of welding activities.

c.  Welders:
1)  Continuity log for welders and welding operators.
2)  Welder qualification test records conducted by Contractor

or manufacturer.

5. Welding Procedures: Qualified in accordance with ASME Boiler and

Pressure Vessel Code, Section IX for weld type(s) and base metal(s).

6.  Nondestructive inspection and testing procedures.

7.  Testlogs.
PW\DENO003\D3226100 PROCESS PIPING—GENERAL
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8.  Pipe coating applicator certification.

9.  CWI inspection records and NDE test records.

10. Component and attachment testing seismic certificate of compliance as
required by Section 01 45 33, Special Inspection and Testing.

1.05 QUALITY ASSURANCE
A. Qualifications:

1.  Independent Inspection and Testing Agency:

a.  Ten years’ experience in field of welding and welded pipe and
fittings’ testing required for this Project.

b.  Calibrated instruments and equipment, and documented standard
procedures for performing specified testing.

c.  Certified in accordance with ASNT SNT-TC-1A for testing
procedures required for this Project.

d.  Testing Agency: Personnel performing tests shall be NDT Level Il
certified in accordance with ASNT SNT-TC-1A.

e.  Verification Welding Inspector: AWS QC1 Certified.

2. Welding Procedures: In accordance with ASME BPVC SEC IX (Forms
QW-482 and QW-483) or AWS D1.1/D1.1M (Annex N Forms).

3. Welder Qualifications: In accordance ASME BPVC SEC IX
(Form QW-484) or AWS D1.1/D1.1M (Annex N Forms).

4.  Contractor’s CWI: Certified in accordance with AWS QC1, and having
prior experience with specified welding codes. Alternate welding
inspector qualifications require approval by Engineer.

5. Solvent Welder For Double Wall Containment Piping: Qualified in
accordance with Chapter VII of the ASME B31.3 Code, Part 9,
Paragraph A328.

B.  Quality Assurance: Contractor to provide services of an independent CWI
inspection and testing agency for welding operations.

1. Note, the presence of independent Verification CWI does not relieve
Contractor from performing their own quality control, including
100 percent visual inspection of welds.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Inaccordance with Section 01 61 00, Common Product Requirements, and:

1.  Flanges: Securely attach metal, hardboard, or wood protectors over
entire gasket surface.

2. Threaded or Socket Welding Ends: Fit with metal, wood, or plastic
plugs or caps.

PROCESS PIPING—GENERAL PW\DENO003\D3226100
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3. Linings and Coatings: Prevent excessive drying.

4.  Cold Weather Storage: Locate products to prevent coating from
freezing to ground.

5. Handling: Use heavy canvas or nylon slings to lift pipe and fittings.

PRODUCTS

2.01 GENERAL

A

Components and Materials in Contact with Water for Human Consumption:
Comply with the requirements of the Safe Drinking Water Act and other
applicable federal, state, and local requirements. Provide certification by
manufacturer or an accredited certification organization recognized by the
Authority Having Jurisdiction that components and materials comply with the
maximum lead content standard in accordance with NSF/ANSI 61 and
NSF/ANSI 372.

1. Use or reuse of components and materials without a traceable
certification is prohibited.

2.02 PIPING

A

As specified on Piping Data Sheet(s) and Piping Schedule located at the
end of this section.

Diameters Shown:

1.  Standardized Products: Nominal size.

2.  Fabricated Steel Piping (Except Cement-Lined): Outside diameter,
ASME B36.10M.

3. Cement-Lined Steel Pipe: Lining inside diameter.

2.03  JOINTS

A

Flanged Joints:

1.  Flat-faced, carbon steel, or alloy flanges when mating with flat-faced
cast or ductile iron flanges.

2. Higher pressure rated flanges as required to mate with equipment when
equipment flange is of higher pressure rating than required for piping.

Threaded Joints: NPT taper pipe threads in accordance with ASME B1.20.1.
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C. Mechanical Joint Anchor Gland Follower:

1. Ductile iron anchor type, wedge action, with break-off tightening bolts.
2. Thrust rated to 250 psi minimum.
3. Rated operating deflection not less than:
a.  3degrees for sizes through 12 inches.
b. 2 degrees for sizes 14 inches through 16 inches.
c. 1.5 degrees for sizes 18 inches through 24 inches.
d. 1 degree for sizes 30 inches through 48 inches.
4. UL and FM approved.

D. Flexible Mechanical Compression Joint Coupling:

1.  Stainless steel, ASTM A276, Type 305 bands.
2. Manufacturers:

a. Pipeline Products Corp.

b. Fernco Joint Sealer Co.

E.  Mechanical connections of high-density polyethylene pipe to auxiliary
equipment such as valves, pumps, tanks, and other piping systems shall be
through-flanged connections consisting of the following:

1.  Polyethylene stub end thermally butt-fused to end of pipe.

2. ASTM A240/A240M, Type 304 stainless steel backing flange,
125-pound, ASME B16.1 standard. Use insulating flanges
where shown.

3. Bolts and nuts of sufficient length to show a minimum of three complete
threads when joint is made and tightened to manufacturer’s standard.
Retorque nuts after 4 hours.

4.  Gaskets as specified on Data Sheet.

2.04 GASKET LUBRICANT

A.  Lubricant shall be supplied by pipe manufacturer and no substitute or
“or-equal” will be allowed.

2.05 DOUBLE WALL CONTAINMENT PIPING SYSTEM

A.  System components shall be pre-engineered, factory fabricated, tested,
and assembled such that field assembly is minimized to primarily that
of straight joints.

PROCESS PIPING—GENERAL PW\DENO003\D3226100
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2.06 PIPE CORROSION PROTECTION

A

Coatings: See Paragraph 3.10 of this section for coating systems which
are identified by a coating system number for example, “System No. 2.
See corresponding coating system number in Section 09 90 00,
Painting and Coating, for technical requirements of the coating
including minimum surface preparation, coating formulation,
application thickness, etc.

Zinc Coating: Zinc coating where required shall include an exterior layer of
zinc applied to conform to ISO 8179 standard. The mass of zinc applied shall
be 200 g/m2 of pipe surface area.

Polyethylene Encasement (Bagging):

1.  Encasement Tube: Black polyethylene encasement tube, 8 mils
minimum thickness, conforming to AWWA C105/A21.5, free of gels,
streaks, pinholes, foreign matter, undispersed raw materials, and visible
defects such as tears, blisters, and thinning at folds.

2. Securing Tape: Thermoplastic tape, 8 mils minimum thickness, 1 inch
wide, pressure sensitive adhesive face capable of bonding to metal,
bituminous coating, and polyethylene encasement tube.

2.07 THRUST BLOCKS

A

Concrete thrust blocks will not be accepted.

2.08 THRUST TIES

A

Steel Pipe: Fabricated lugs and rods in accordance with details shown
on Drawings. or Joint harness as specified in Section 40 27 01,
Process Piping Specialties.

Buried Ductile Iron Pipe and Fittings: Unless restraint is otherwise specified
or shown, conform to NFPA 24. Tie-rod attachments relying on clamp friction
with pipe barrel to restrain thrust are unacceptable.

2.09 VENT AND DRAIN VALVES

A.  Pipeline 2-Inch Diameter and Smaller: 1/2-inch vent, 1-inch drain, unless
shown otherwise.
B.  Pipelines 2-1/2-Inch Diameter and Larger: 3/4-inch vent, 1-inch drain, unless
shown otherwise.
PW\DENO003\D3226100 PROCESS PIPING—GENERAL
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2.10 FABRICATION

A

Mark each pipe length on outside with the following:

Size or diameter and class.

Manufacturer’s identification and pipe serial number.
Location number on laying drawing.

Date of manufacture.

Awnh e

Code markings according to approved Shop Drawings.

Shop fabricate flanged pipe in shop, not in field, and delivered to Site with
flanges in place and properly faced. Threaded flanges shall be individually
fitted and machine tightened on matching threaded pipe by manufacturer.

211 FINISHES

A

PART 3

Factory prepare, prime, and finish coat in accordance with Pipe Data Sheet(s)
Piping Schedule and paragraph 3.10 of this section.

Galvanizing:

1.  Hot-dip applied, meeting requirements of ASTM A153/A153M.

2.  Electroplated zinc or cadmium plating is unacceptable.

3. Stainless steel components may be substituted where galvanizing
is specified.

EXECUTION

3.01 EXAMINATION

A

Verify size, material, joint types, elevation, horizontal location, and pipe
service of existing pipelines to be connected to new pipelines or new
equipment.

Inspect size and location of structure penetrations to verify adequacy of
wall pipes, sleeves, and other openings.

3.02 PREPARATION

A

B.

See Piping Schedule and Section 09 90 00, Painting and Coating, for
additional requirements.

Notify Engineer at least 2 weeks prior to field fabrication of pipe or fittings.
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C. Inspect pipe and fittings before installation, clean ends thoroughly, and
remove foreign matter and dirt from inside.

D. Damaged Coatings and Linings: Repair using original coating and lining
materials in accordance with manufacturer’s instructions, except for
damaged glass-lined pipe or PVDF-lined pipe that is to be promptly
removed from Site.

3.03 WELDING

A.  Perform in accordance with Section 1X, ASME Boiler and Pressure Vessel
Code and ASME B31.3 for Pressure Piping, as may be specified on Piping
Data Sheets, and if recommended by piping or fitting manufacturer.

B.  Weld Identification: Keep paper record of which welder welded each joint.
C.  Pipe End Preparation:

1. Machine Shaping: Preferred.

2. Oxygen or Arc Cutting: Smooth to touch, true, and slag removal by
chipping or grinding.

3. Beveled Ends for Butt Welding: ASME B16.25.

D. Surfaces:

1.  Clean and free of paint, oil, rust, scale, slag, or other material
detrimental to welding.

2. Clean stainless steel joints with stainless steel wire brushes or stainless
steel wool prior to welding.

3. Thoroughly clean each layer of deposited weld metal, including final
pass, prior to deposition of each additional layer of weld metal with a
power-driven wire brush.

E.  Alignment and Spacing:

1. Align ends to be joined within existing commercial tolerances on
diameters, wall thicknesses, and out-of-roundness.

2. Root Opening of Joint: As stated in qualified welding procedure.

3. Minimum Spacing of Circumferential Butt Welds: Minimum four
times pipe wall thickness or 1 inch, whichever is greater.
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F.

H.

Climatic Conditions:

1.

Do not perform welding if there is impingement of any rain, snow, sleet,
or wind exceeding 5 mph on the weld area, or if ambient temperature is
below 32 degrees F.

Stainless Steel and Alloy Piping: If ambient is less than 32 degrees F,
local preheating to a temperature warm to the hand is required.

Tack Welds: Performed by qualified welder using same procedure as for
completed weld, made with electrode similar or equivalent to electrode to be
used for first weld pass, and not defective. Remove those not meeting
requirements prior to commencing welding procedures.

Surface Defects: Chip or grind out those affecting soundness of weld.

Weld Quality: Meet requirements of governing welding codes.

3.04 INSTALLATION—GENERAL

A. Join pipe and fittings in accordance with manufacturer’s instructions, unless
otherwise shown or specified.

B.  Remove foreign objects prior to assembly and installation.

C. Flanged Joints:

1. Install perpendicular to pipe centerline.

2.  Bolt Holes: Straddle vertical centerlines, aligned with connecting
equipment flanges or as shown.

3. Use torque-limiting wrenches to ensure uniform bearing and proper bolt
tightness.

4.  Plastic Flanges: Install annular ring filler gasket at joints of raised-face
flange.

5. Grooved Joint Flange Adapters: Include stainless steel washer plates as
required for mating to serrated faces and lined valves and equipment.

6.  Raised-Face Flanges: Use flat-face flange when joining with flat-faced
ductile or cast iron flange.

7. Verify compatibility of mating flange to adapter flange gasket prior to
selecting grooved adapter flanging.

8.  Flange fillers are to be avoided, but if necessary, may be used to make
up for small angles up to 6 degrees and for filling gaps up to 2 inches
between flanges. Stacked flange fillers shall not be used.

9.  Threaded flanged joints shall be shop fabricated and delivered to Site
with flanges in-place and properly faced.

10. Manufacturer: Same as pipe manufacturer or grooved joint flange
adapter manufacturer.

PROCESS PIPING—GENERAL PW\DENO003\D3226100
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D. Threaded and Coupled Joints:

=

Conform to ASME B1.20.1.

2. Produce sufficient thread length to ensure full engagement when
screwed home in fittings.

Countersink pipe ends, ream and clean chips and burrs after threading.
Make connections with not more than three threads exposed.
Lubricate male threads only with thread lubricant or tape as specified
on Piping Data Sheets.

o~ w

E. Soldered Joints:

=

Use only solder specified for particular service.

Cut pipe ends square and remove fins and burrs.

3. After thoroughly cleaning pipe and fitting of oil and grease
using solvent and emery cloth, apply noncorrosive flux to the
male end only.

4.  Wipe excess solder from exterior of joint before hardened.

Before soldering, remove stems and washers from solder

joint valves.

no

o

F.  Pipe Connections at Concrete Structures: As specified in Article Piping
Flexibility Provisions in Section 40 27 01, Process Piping Specialties.

G. PVCand CPVC Piping:

1.  Provide Schedule 80 threaded nipple where necessary to connect to
threaded valve or fitting.

2. Use strap wrench for tightening threaded plastic joints. Do not
overtighten fittings.

3. Do not thread Schedule 40 pipe.

H.  Ductile Iron Piping:

1.  Cutting Pipe: Cut pipe with milling type cutter, rolling pipe cutter, or
abrasive blade cutter. Do not flame cut.
2.  Dressing Cut Ends:
a.  General: As required for the type of joint to be made.
b.  Rubber Gasketed Joints: Remove sharp edges or projections.
c.  Push-On Joints: Bevel, as recommended by pipe manufacturer.
d.  Flexible Couplings, Flanged Coupling Adapters, and Grooved
End Pipe Couplings: As recommended by the coupling or
adapter manufacturer.
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J.

PVDF-Lined Steel Pipe Installation:

1.  Cut, make up, and install pipe in accordance with pipe manufacturer’s
written instructions.

2. Weld vent extension half-couplings in-place prior to lining pipe.

3. Do not weld on pipe after lining is installed.

4.  Prevent plugging of vent extensions with insulation or paint.

Fiberglass Reinforced Piping:

1.  Cut, fabricate, and install in accordance with manufacturer’s
written instructions.

2. Provide manufacturer’s representative for instructing workers on
proper installation and jointing methods.

3. Installation shall be made by workers experienced in FRP pipe
lay-up techniques.

3.05 INSTALLATION—EXPOSED PIPING

A

Piping Runs:

1. Parallel to building or column lines and perpendicular to floor, unless
shown otherwise.

2. Piping upstream and downstream of flow measuring devices shall
provide straight lengths as required for accurate flow measurement.

Supports: As specified in Section 40 05 15, Piping Support Systems.

Group piping wherever practical at common elevations; install to conserve
building space and not interfere with use of space and other work.

Unions or Flanges: Provide at each piping connection to equipment or
instrumentation on equipment side of each block valve to facilitate
installation and removal.

Install piping so that no load or movement in excess of that stipulated by
equipment manufacturer will be imposed upon equipment connection;
install to allow for contraction and expansion without stressing pipe,
joints, or connected equipment.

Piping clearance, unless otherwise shown:

1.  Over Walkway and Stairs: Minimum of 7 feet 6 inches, measured from
walking surface or stair tread to lowest extremity of piping system
including flanges, valve bodies or mechanisms, insulation, or
hanger/support systems.
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Between Equipment or Equipment Piping and Adjacent Piping:
Minimum 3 feet, measured from equipment extremity and extremity of
piping system including flanges, valve bodies or mechanisms,
insulation, or hanger/support systems.

From Adjacent Work: Minimum 1 inch from nearest extremity of
completed piping system including flanges, valve bodies or
mechanisms, insulation, or hanger/support systems.

Do not route piping in front of or to interfere with access ways, ladders,
stairs, platforms, walkways, openings, doors, or windows.

Headroom in front of openings, doors, and windows shall not be less
than the top of the opening.

Do not install piping containing liquids or liquid vapors in transformer
vaults or electrical equipment rooms.

Do not route piping over, around, in front of, in back of, or below
electrical equipment including controls, panels, switches, terminals,
boxes, or other similar electrical work.

3.06 INSTALLATION—BURIED PIPE

A. Joints:

1. Dissimilar Buried Pipes:
a.  Provide flexible mechanical compression joints for pressure pipe.
b.  Provide concrete closure collar for gravity piping or as shown.

2. Concrete Encased or Embedded Pipe: Do not encase joints in concrete,
unless specifically shown.

B. Placement:

1.  Keep trench dry until pipe laying and joining are completed.

2.  Pipe Base and Pipe Zone: As specified in Section 31 23 23.15,
Trench Backfill.

3. Exercise care when lowering pipe into trench to prevent twisting or
damage to pipe.

4.  Measure for grade at pipe invert, not at top of pipe.

5. Excavate trench bottom and sides of ample dimensions to permit visual
inspection and testing of entire flange, valve, or connection.

6.  Prevent foreign material from entering pipe during placement.

7. Close and block open end of last laid pipe section when placement
operations are not in progress and at close of day’s work.

8. Lay pipe upgrade with bell ends pointing in direction of laying.
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9. Deflect pipe at joints for pipelines laid on a curve using unsymmetrical
closure of spigot into bell. If joint deflection of standard pipe lengths
will not accommodate horizontal or vertical curves in alignment,
provide:

a.  Shorter pipe lengths.
b.  Special mitered joints.
c.  Standard or special fabricated bends.

10. After joint has been made, check pipe alignment and grade.

11. Place sufficient pipe zone material to secure pipe from movement
before next joint is installed.

12. Prevent uplift and floating of pipe prior to backfilling.

PVC or HDPE Pipe Placement:

1.  Lay pipe snaking from one side of trench to other.

2. Offset: As recommended by manufacturer for maximum temperature
variation between time of solvent welding and during operation.

3. Do not lay pipe when temperature is below 40 degrees F, or above
90 degrees F when exposed to direct sunlight.

4.  Shield ends to be joined from direct sunlight prior to and during the
laying operation.

Tolerances:

1.  Deflection from Horizontal Line, Except PVC or HDPE:
Maximum 2 inches.

2.  Deflection From Vertical Grade: Maximum 1/4 inch.

3. Joint Deflection: Maximum of 75 percent of manufacturer’s
recommendation.

4.  Horizontal position of pipe centerline on alignment around curves
maximum variation of 1.75 feet from position shown.

5.  Pipe Cover: Minimum 3 feet, unless otherwise shown.

3.07 INSTALLATION—CONCRETE ENCASED

A

Provide reinforced concrete pipe encasement where shown on Drawings and
where otherwise required. Some piping may be required to be concrete
encased for pipe strength requirements that are included in the Specifications.
Piping under and within the influence of buildings, utility trenches, vaults,
slabs, and other structures shall be concrete encased. See details on Drawings
for encasement requirements.

Where concrete encased piping crosses structure construction and expansion
joints, provide flexible piping joints to coincide with structure joints to
prevent excessive pipe stress and breakage.
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3.08 INSTALLATION—DOUBLE WALL CONTAINMENT PIPING SYSTEM

A. Install according to manufacturer’s instructions.

B.  Valves and equipment shall be supported independently from pipe. Anchor
valves such that turning moment resulting from their operation will not be
transmitted to pipe.

C.  Centering Devices for Double Wall Containment Piping:

1.

Center and support carrier pipe within the containment pipe with
centering devices. Locate not less than every 9 feet, or within 24 inches
of the termination of containment pipe on fabricated pieces.

Install centering devices such that leak detection cable (if specified) will
be unrestricted and such that system maintains free drainage.

D. Following Installation and Testing:

1.
2.

Flush clean carrier and containment piping system.
Purge annular space of moisture with clean, dry air.

3.09 LEAK DETECTION SYSTEM FOR DOUBLE WALL CONTAINMENT PIPING

A. Install in accordance with system manufacturer’s instructions and
recommendations.

3.10 PIPE CORROSION PROTECTION

A. Ductile Iron Pipe:

1.

2.
3.

Exposed: As specified in Section 09 90 00, Painting and Coating, and as
shown in Piping Schedule.

Buried: Zinc coated and wrapped with polyethylene bagging.
Submerged or Embedded: Coat with coal-tar epoxy as specified in
Section 09 90 00, Painting and Coating, System No. 2. If in potable
water service, use NSF/ANSI 61 approved epoxy.

B.  Carbon Steel Pipe:

1.  Exposed: As specified in Section 09 90 00, Painting and Coating,
System No. 5 unless otherwise noted in the Piping Schedule
supplement at the end of this section.
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2.  Buried:
a.  Pipe: Wrap with tape coating system as specified in
Section 09 90 00, Painting and Coating, System No. 8.
b.  Joints: Wrap with tape coating system as specified in
Section 09 90 00, Painting and Coating, or heat shrink wrap as
specified herein.
3. Submerged or Embedded: Shop coat with coal-tar epoxy (System No. 2)
as specified in Section 09 90 00, Painting and Coating. If in potable
water service, use NSF/ANSI 61 approved epoxy.

C.  Copper Pipe:

1.  Exposed: As specified in Section 09 90 00, Painting and Coating,
System No. 5.

D. PVCand CPVC Pipe, Exposed: As specified in Section 09 90 00,
Painting and Coating, System No. 5.

E.  Piping Accessories:

1.  Exposed:

a. Field paint black and galvanized steel, brass, copper, and
bronze piping components with System No. 5 as specified in
Section 09 90 00, Painting and Coating, as applicable to base
metal material.

b.  Accessories include, but are not limited to, pipe hangers,
supports, expansion joints, pipe guides, flexible couplings,
vent and drain valves, and fasteners.

2.  Buried:

a.  Ferrous Metal and Stainless Steel Components: Coat with
coal-tar epoxy (System No. 2) as specified in
Section 09 90 00, Painting and Coating.

b.  Bolts, Nuts, and Similar Items: Coat with bituminous paint.

C. Flexible Couplings and Similar Items: Wrap with heat shrink
wrap.

d. Buried Valves and Similar Elements on Wrapped Pipelines: Coat
with bituminous paint and wrap entire valve in polyethylene
encasement.

e.  Cement-Coated Pipelines: Cement coat appurtenances same
as pipe.

F.  Polyethylene Encasement: Install in accordance with AWWA C105/A21.5
and manufacturer’s instructions.
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G. Tape Coating System: As specified in Section 09 90 00, Painting and Coating,
System No. 8.

H.  Heat Shrink Wrap: Apply in accordance with manufacturer’s instructions to
surfaces that are cleaned, prepared, and primed.

3.11 THRUST RESTRAINT
A. Location:

1.  Buried Piping: Where shown and where required to restrain force
developed at pipeline tees, plugs, caps, bends, and other locations
where unbalanced forces exist because of hydrostatic testing and
normal operating pressure.

2. Exposed Piping: At all joints in piping.

B. Thrust Ties:

1.  Steel Pipe: Attach with joint harness specified in Section 40 27 01,
Process Piping Specialties.

2. Ductile Iron Pipe: Attach with socket clamps anchored against
grooved joint coupling or flange.

3. Flanged Coupling Adapters: For exposed installations, install
manufacturer’s anchor studs through coupling sleeve or use
dismantling joints.

C.  Mechanical Joint Valve Restraint in Proprietary Restrained Joint Piping:
Install pipe joint manufacturer’s adapter gland follower and pipe end
retainer, or mechanical joint anchor gland follower.

3.12 SLAB, FLOOR, WALL, AND ROOF PENETRATIONS

A.  Application and Installation: As specified in Section 40 27 01,
Process Piping Specialties.

3.13 BRANCH CONNECTIONS

A. Do not install branch connections smaller than 1/2-inch nominal pipe size,
including instrument connections, unless shown otherwise.

B.  When line of lower pressure connects to a line of higher pressure,
requirements of Piping Data Sheet for higher pressure rating prevails
up to and including first block valve in the line carrying the lower
pressure, unless otherwise shown.
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C. Threaded Pipe Tap Connections:

1. Ductile Iron Piping: Connect only with service saddle or at tapping boss
of a fitting, valve body, or equipment casting.

2. Welded Steel or Alloy Piping: Connect only with welded threadolet or
half-coupling as specified on Piping Data Sheet.

3. Limitations: Threaded taps in pipe barrel are unacceptable.

3.14 VENTS AND DRAINS
A. Vents and drains at high and low points in piping required for completed
system may or may not be shown. Install vents on high points and drains
on low points of pipelines as shown.
3.15 DISINFECTION
A.  See Section 33 13 00, Disinfecting of Water Utility Distribution.
3.16 FIELD FINISHING
A. Notify Engineer at least 3 days prior to start of surface preparation or
coating application work.
B.  Asspecified in Section 09 90 00, Painting and Coating.
3.17 PIPE IDENTIFICATION
A. As specified in Section 10 14 00, Signage.
3.18 FIELD QUALITY CONTROL
A. Pressure Leakage Testing: As specified in Section 40 80 01,
Process Piping Leakage Testing.
B.  Minimum Duties of Welding Inspector:
1. Job material verification and storage.
2. Qualification of welders.
3. Certify conformance with approved welding procedures.
4.  Maintenance of records and preparation of reports in a
timely manner.
5. Notification to Engineer of unsatisfactory weld performance
within 24 hours of weld test failure.
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Required Weld Examinations:

1.  Perform examinations in accordance with Piping Code,
ASME B31.3 for Normal Fluid Service.

2. Perform examinations for every pipe thickness and for each welding
procedure, progressively, for piping covered by this section.

3. Examine at least one of each type and position of weld made by each
welder or welding operator.

4.  For each weld found to be defective under the acceptance standards or
limitations on imperfections contained in the applicable Piping Code,
examine two additional welds made by the same welder that produced
the defective weld. Such additional examinations are in addition to the
minimum required above. Examine, progressively, two additional welds
for each tracer examination found to be unsatisfactory.

Test containment piping leak detection system in accordance with system
manufacturer’s instructions and recommendations to verify proper operation.

3.19 CLEANING

A

Following assembly and testing, and prior to disinfection and final acceptance,
flush pipelines, except as stated below, with water at 2.5 fps minimum
flushing velocity until foreign matter is removed.

Blow clean of loose debris natural gas, instrument air lines with and similar
lines specified to be pneumatically pressure test with compressed air
at 4,000 fpm. Do not flush with water.

Following hydrastatic pressure testing, Chlorine and Sulfur Dioxide gas
lines in pressurized service shall be dried by passing steam through the
lines from the high end until the lines are thoroughly heated. While
steaming allow condensate and foreign matter to drain out. The steam
supply shall then be disconnected and all the pockets and low spots in the
line drained. While the line is still warm, dry air with a dew point of minus
40 degrees F or below shall be blown through the line until the exiting air
has minus degrees F. Following dry air purging, the lines shall be capped
until final connections are made and the lines pressurized with the
respective process gas.

If impractical to flush large diameter pipe at 2.5 fps or blow at 4,000 fpm
velocity, clean in-place from inside by brushing and sweeping, then flush
or blow line at lower velocity.
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E.  Insert cone strainers in flushing connections to attached equipment and leave
in-place until cleaning is complete.

F.  Remove accumulated debris through drains 2 inches and larger or by
removing spools and valves from piping.

3.20 SUPPLEMENTS

A.  The supplements listed below, following “End of Section,” are a part of this
Specification:

1.  Piping Schedule Legend.
2. Piping Schedule.
3. Data Sheets.

Number Title

40 27 00.01 Cement-mortar and Ceramic-Epoxy-Lined Ductile
Iron Pipe and Fittings

40 27 00.02 Carbon Steel Pipe and Fittings—Special Service

40 27 00.03 Carbon Steel Pipe and Fittings—General Service

40 27 00.05 Glass, Rubber, and Polypropylene-Lined Carbon
Steel Pipe and Fittings

40 27 00.08 Stainless Steel Pipe and Fittings—General Service

40 27 00.10 Polyvinyl Chloride (PVC) Pipe and Fittings

40 27 00.11 Chlorinated Polyvinyl Chloride (CPVC) Pipe and
Fittings

40 27 00.13 Copper and Copper Alloy Pipe Tubing and Fittings

END OF SECTION
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PIPING SCHEDULE LEGEND

Chlorine Solution (See Piping Schedule for General or Special Service Pipe

SERVICE
A Air
BYP Bypass
CLGP Chlorine Gas, Pressurized
CLGV Chlorine Gas, Vacuum
CLS
Specifications)
D Sanitary Drain
DS Digested Sludge
DR Process Drain
FOR Fuel Oil Return
FOS Fuel Oil Supply
HW Hot water
NG Natural Gas
POLY Neat Polymer
POS Polymer Solution
RD Roof Drain
SA Sample
SOG Sulfur Dioxide Gas
SOS Sulfur Dioxide Solution
SR Spillage Return
SS Sanitary Sewer
SSFM Sanitary Sewer Forcemain
\Y Vents
PW\DEN003\D3226100
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W1

W2

W3
EXPOSURE
ALL

BUR

EXP

SuUB

ENC

MATERIAL

CLDI

COP

CSTL
CELDI
CPVC
FRPX
NYL

PVC
PVC-DWV

SST

Water, Potable
Water, Backflow Prevented Potable

Water, Reclaimed Wastewater

All

Buried
Exposed
Submerged

Concrete Encased

Cement-Lined Ductile Iron
Copper

Carbon Steel

Ceramic Epoxy-Lined Ductile Iron

Chlorinated Polyvinyl Chloride

Fiberglass Reinforced Plastic Pipe Type (X =1to 3)

Nylon Tubing
Polyvinyl Chloride
Polyvinyl Chloride Drain, Waste and Vent

Stainless Steel

PROCESS PIPING—GENERAL
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JOINT TYPE

FL Flanged

GR Grooved

HU Hub and spigot

PRJ Proprietary Restrained

RM Restrained Mechanical

S Screwed

w Welded (including solvent and fusion)

PRESSURE TEST

G Gravity Service: Test pressure is not shown on gravity services. Test to

highest liquid level that pipe can be subject to.

H Hydrostatic

I In Service

P Pneumatic

PC Test per Uniform Plumbing Code

ABBREVIATIONS

IAW In Accordance With

NA Not Applicable
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MOBILE AREA WATER AND SEWER SYSTEM
C.C. WILLIAMS WWTP

PIPING SCHEDULE

Test Pressure

and Type
. (psig-x),
_ _ Interior x = Type Pipe Color/
Flowstream Flowstream Size(s) . Piping Specification Lining/ Extezrlor indicated in Label Text
/Service Abbreviation | (Inches) Exposure Material Section Joint Type Coating Legend Color® Remarks
Chlorine Gas, CLGP 1 EXP CSTL 40 27 00.02 See Spec. NA/System No. 5 | Per Chlorine See Note 5
Pressurized Institute
1/4 EXP See Remarks Per Chlorine See Note 5 Flexible tubing per
Institute manufacturer’s
standard
Chlorine Gas, CLGV All EXP CPVC 40 27 00.10 W NA/System No. Per Chlorine See Note 5
Vacuum 25 Institute
Chlorine Solution | CLS 3 EXP/BUR | PVC 40 27 00.10 W NA/System No. 120H See Note 5
25
Condenser Water | CWS/CWR ALL EXP PVC Sch80 |232113 W 100H Green/ All CWS/CWR that is
Supply 40 27 00.10 White outside of a return air
Condenser Water ' plenum unless noted
Return otherwise on the
plans. May be used in
the mechanical room
except the boiler
connection.
Condenser Water | CWS/CWR ALL EXP Type L 232113 Solder 120H Green/ All CWS/CWR that is
Supply Copper 40 27 00.13 White in a return air plenum.
Condenser Water Use copper for
Return copnectlon to the
boiler.
Digested Sludge | DS ALL BUR/EN | CELDI 40 27 00.01 RM/PRJ Zinc coated 150H See Note 5
C
EXP CELDI 40 27 00.01 FL EXP-No. 4 150H See Note 5
Drain, Process DR <4" BUR PVC 40 27 00.10 W G See Note 5 Concrete Encased
>=4' BUR PVC-SDR26 | 33050112 | HU G See Note5 | \hen undereath or
within concrete
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MOBILE AREA WATER AND SEWER SYSTEM
C.C. WILLIAMS WWTP

PIPING SCHEDULE

Test Pressure

and Type
: (psig-x),
_ _ Interior x = Type Pipe Color/
Flowstream Flowstream Size(s) Piping Specification Lining/Exterior indicated in Label Text
/Service Abbreviation | (Inches) Exposure Material Section Joint Type Coating Legend Color® Remarks
Fuel Oil Return FOR 1/2t0 2 EXP CSTL 40 27 00.03 See Spec. NA/System No. 4 | 20-P Yellow/
Black
Fuel Oil Supply FOS 1/2t0 3 EXP CSTL 40 27 00.03 See Spec. NA/System No. 4 | 20-P Yellow/
Black
Hot Water, HW ALL ALL Type L 221001 Solder 120H See Note 5 For all HW that is
Potable Copper 40 27 00.13 e?<posed to Fhe return
air plenum in and
around the restrooms.
Hot Water HWR ALL ALL Type L 221001 Solder 120H See Note 5 For all HW that is
Return, Potable Copper 40 27 00.13 e?<posed to Fhe return
air plenum in and
around the restrooms.
Natural Gas NG 3/4t03 EXP CSTL 40 27 00.03 See Spec. NA/System No. 5 | 20-P Yellow/
Black
BUR PE 221001.12 See Spec. NA 20-P NA
Neat Polymer POLY ALL EXP/ENC | PVC 40 27 00.10 wW EXP-No. 25 See Note 5
Polymer Solution | POS ALL EXP PVC 40 27 00.10 W EXP-No. 25 See Note 5
BUR NYL FL/S See Note 5 Nylon tubing to be
installed within PVC
carrier pipe.
Sulfur Dioxide SOG ALL EXP PVC 40 27 00.10 W EXP-No. 25 Per Chlorine See Note 5
Gas Institute
Sample SA ALL BUR PVC 40 27 00.10 W NA/System No. 120H See Note 5
25
Spillage Return SR 1/2t01 EXP CSTL 40 27 00.03 See Spec. NA/System No. 5 | 20-P Federal
Safety
Red/White
PROCESS PIPING—GENERAL PW\DENO003\D3226100
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MOBILE AREA WATER AND SEWER SYSTEM
C.C. WILLIAMS WWTP

PIPING SCHEDULE

Test Pressure

and Type
. (psig-x),
_ ~ Interior x = Type Pipe Color/
Flowstream Flowstream Size(s) . Piping Specification Lining/ Extezrlor indicated in Label Text
/Service Abbreviation | (Inches) Exposure Material Section Joint Type Coating Legend Color® Remarks

Sulfur Dioxide SOS ALL EXP/BUR | PVC 40 27 00.10 w EXP-No. 25 120H See Note 5

Solution

Sanitary Drain D ALL BUR/EXP | PVC-DWV | 22 10 01.02 W 5 Feet Head of See Note 5

Water

Sanitary Sewer \Y ALL EXP CISP 22 1001.03 W PC See Note 5 For all Sanitary Vent
that is exposed to the
return air plenum in
and around the
restrooms.

Sanitary Sewer SS <4" BUR PVC 40 27 00.10 W G See Note 5 Concrete Encased

>=4" BUR PVC-SDR26 | 33050112 | HU G See Note 5 | When underneath or

within concrete

Sanitary Sewer SSFM <=4" ALL PVC 40 27 00.10 W 100H See Note 5

Force Main >4 ALL CELDI 40270001 | RM/PR] EXP-No.4 150H See Note 5

BUR-Zinc coated

Vent, Sanitary \Y ALL EXP CISP 22 1001.03 W PC See Note 5 For all Sanitary Vent
that is exposed to the
return air plenum in
and around the
restrooms.

Vent, Sanitary \Y ALL EXP PVC-DWV | 2210 01.02 W PC See Note 5 For all Sanitary Vent

that is below grade or
concealed. Not
allowed in return air
plenum.
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MOBILE AREA WATER AND SEWER SYSTEM
C.C. WILLIAMS WWTP

PIPING SCHEDULE

Test Pressure
and Type
. (psig-x),
_ _ Interior x = Type Pipe Color/
Flowstream Flowstream Size(s) . Piping Specification Lining/ Extezrlor indicated in Label Text
/Service Abbreviation | (Inches)” | Exposure Material Section Joint Type Coating Legend Color? Remarks
Vent \Y ALL EXP See Remarks | See Remarks See Remarks See Remarks I See Remarks | Piping materials,
Specifications,
coating, etc. to match
that of associated
flowstream.*
Water, Potable w1 All All CpPVC 221001 W 120H See Note 5 Applies to all W1
Sch 80 40 27 00.10 piping that in the
' process rooms.
Water, Potable w1 <3" ALL Type L 221001 Solder 120H See Note 5 Applies to all piping
Copper in and around the
40270013 Restrooms and the
Mechanical Rooms.
Water, Potable W1 <4" EXP/ENC | SST 40 27 00.08 S 150H See Note 5
BUR PVC 40 27 00.10 W 100H See Note 5 Piping buried
underneath concrete
slabs is to be SST.
>=4" ALL CLDI 40 27 00.01 RM/PRJ/FL EXP No. 4 150H See Note 5
BUR-Zinc coated
Water, Backflow | W2 and W3 <4" EXP/ENC | SST 40 27 00.08 S 150H See Note 5
\F;\';e‘t’er”tgd "’}”‘.jm | BUR PVC 40270010 | w 100H See Note 5 | Piping buried
W:sie’vva(tagral ¢ underneath concrete
slabs is to be SST.
>=4" ALL CLDI 40 27 00.01 RM/PRJ/FL EXP No. 4 150H See Note 5 Piping underneath
BUR-Zinc coated buildings or concrete
slabs to be concrete
encased.
PROCESS PIPING—GENERAL PW\DENO003\D3226100

40 27 00 SUPPLEMENT 2 -4

MAY 2021

©COPYRIGHT 2021 JACOBS




C.C. Williams WWTP Dewatering

MOBILE AREA WATER AND SEWER SYSTEM
C.C. WILLIAMS WWTP

PIPING SCHEDULE

Test Pressure
and Type
. (psig-x),
_ ~ Interior x = Type Pipe Color/
Flowstream Flowstream Size(s) Piping Specification Lining/Exterior indicated in Label Text
/Service Abbreviation (Inches)1 Exposure Material Section Joint Type Coating2 Legend Color® Remarks

*«>” Greater Than

“<” Less Than

“<=" Less Than or Equal To
“>=" Greater Than or Equal To
“All” All Sizes

2Coating system technical requirements as specified in Article Pipe Corrosion Protection of this section. Coating system number as specified in Section 09 90 00, Painting and Coating.
3Pipe identification labels required for all piping per Section 10 14 00, Signage.

“For example, vent piping associated with fuel oil service piping to be CSTL with exterior coating/no lining, etc.

® Per current edition of Recommended Standards for Wastewater Facilities (10 State Standards)
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CEMENT-MORTAR AND CERAMIC-EPOXY-LINED DUCTILE IRON PIPE

SECTION 40 27 00.01

AND FITTINGS

ltem

Description

General

Materials in contact with potable water shall conform to NSF 61
acceptance.

Pipe manufacturer shall submit certification that source manufacturing
facility has been producing ductile iron pipe of specified diameters,
dimensions, and standards for a period of not less than 10 years.
Testing of pipe required by AWWA C151/A21.51 shall be conducted
in testing and laboratory facilities located in the USA and operating
under USA laws and regulations. Pipe shall be handled during
manufacture and shipped without nesting (without insertion of one pipe
inside another).

Pipe

Buried Liquid Service Using Push-on, Mechanical, or Proprietary
Restrained Joints: AWWA C111/A21.11, and AWWA C151/A21.51,
pressure class conforming to Table 5 and Table 7 for Type 4 trench,
250 psi minimum working pressure. Follower glands shall be ductile
iron.

Buried Air Service Using Mechanical , or Proprietary Restrained
Joints: AWWA C151/A21.51, pressure class conforming to Table 5
and Table 7 for Type 4 trench, 250 psi minimum working pressure.
Follower glands shall be ductile iron.

Exposed Pipe Using Grooved End and Flange Joints:
AWWA C115/A21.15, thickness Class 53 minimum, 250 psi minimum
working pressure.
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SECTION 40 27 00.01
CEMENT-MORTAR AND CERAMIC-EPOXY-LINED DUCTILE IRON PIPE
AND FITTINGS

Item Description

Lining Cement mortar: AWWA C104/A21.4

Ceramic Epoxy: Pipe and fittings to be ceramic-epoxy lined shall not
have been previously lined. Surface preparation shall be made to
surfaces free of grease, oil, or other substance with abrasive blasting
using clean sand or grit abrasive. Lining shall be done within 8 hours of
surface preparation and surfaces shall be reblasted if rusting appears
before lining. Line with a total dry film thickness of 40 mils of ceramic
epoxy. Ceramic epoxy shall be amine-cured Novolac epoxy with

20 percent minimum volume ceramic quartz pigment, Perma-Shield PL
Series 431 by TNEMEC and Permox CTF, “or-preapproved-equal”, for
sewer service. Lining shall be applied above 40 degrees F ambient
temperature and shall not be applied to flange faces. Lining thickness
shall be tested using a magnetic film thickness gauge. Lining integrity
shall be tested on surfaces with a nondestructive, 2,500-volt dielectric
resistance test.

Fittings Lined and coated same as pipe.

Mechanical: AWWA C110/A21.10, AWWA C111/A21.11, and
AWWA C153/A21.53 ductile iron, 250 psi minimum working
pressure. Follower glands shall be ductile iron.

Proprietary Restrained: AWWA C110/A21.10, AWWA C111/A21.11,
and AWWA C153/A21.53, ductile iron, 250 psi minimum working
pressure. Restraint shall be achieved with removable metal elements
fitted between a welded bar on the pipe barrel and the inside of the joint
bell or fitting sizes smaller than 16 inches may be mechanical joint,
restrained by anchor gland followers, ductile iron anchor type, wedge
action, with break-off tightening bolts. Assembled joints shall be rated
for deflection in operation at rated pressure. Rated deflection shall be
not less than 1-1/2 degrees for 36-inch and smaller pipe. Rated
deflection shall be not less than 1/2 degree for 42-inch and larger pipe.
Clow Corp., American Cast Iron Pipe Co., U.S. Pipe. Restrained joints
relying on metal teeth molded into the gasket to prevent joint
separation under pressure will not be accepted.

Grooved End: AWWA C606 and AWWA C110/A21.10, ductile iron,
250 psi minimum working pressure; Victaulic.

Flange: AWWA C110/A21.10 ductile iron, faced and drilled, Class 125
flat face. Gray cast iron will not be allowed.

CEMENT-MORTAR AND CERAMIC-EPOXY-LINED PW\DENO003\D3226100
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C.C. Williams WWTP Dewatering

SECTION 40 27 00.01
CEMENT-MORTAR AND CERAMIC-EPOXY-LINED DUCTILE IRON PIPE
AND FITTINGS

Item Description

Joints Mechanical: 250 psi minimum working pressure.

Proprietary Restrained: 150 psi minimum working pressure. American
Cast Iron Pipe Co., Flex-Ring or Lok-Ring; U.S. Pipe, TR Flex.

Grooved End: Rigid type radius cut conforming to AWWA C606,
250 psi minimum working pressure; Victaulic.

Flange: Dimensions per AWWA C110/A21.10 flat face, or ASME
B16.1 Class 250 raised face, ductile iron, threaded conforming to
AWWA C115/A21.15. Gray cast iron will not be allowed.

Branch connections 3 inches and smaller, shall be made with service
saddles as specified in Section 40 27 01, Process Piping Specialties.

Couplings Grooved End: 250 psi minimum working pressure, malleable iron per
ASTM A47/A47M or ductile iron per ASTM A536; Victaulic.

Grooved End Adapter Flanges: 250 psi minimum working pressure,
malleable iron per ASTM A47/A47M or ductile iron per ASTM A536;
Victaulic.

Bolting Mechanical, Proprietary Restrained, and Grooved End Joints:
Manufacturer’s standard.

Flanged: ASTM A307, Grade B carbon steel heavy hex head or stud
bolts, ASTM A563, Grade A carbon steel heavy hex head nuts and
ASTM F436 hardened steel washers at nuts and bolt heads. Stud bolts
are not allowed when bolting to tapped flanges. Torque bolts per gasket
manufacturer recommendations.

Flanged Joints in Sumps, Wet Wells, and Submerged and Wetted
Installations: Type 316 stainless steel, ASTM A320/A320M,

Grade B8M heavy hex head or stud bolts; ASTM A194/A194M,
Grade 8M heavy hex nuts and ASTM F436 Type 3 alloy washers at
nuts and bolt heads. Stud bolts are not allowed when bolting to tapped
flanges. Torque bolts per gasket manufacturer recommendations.

PW\DENO003\D3226100 CEMENT-MORTAR AND CERAMIC-EPOXY-LINED
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C.C. Williams WWTP Dewatering

SECTION 40 27 00.01
CEMENT-MORTAR AND CERAMIC-EPOXY-LINED DUCTILE IRON PIPE
AND FITTINGS

Item Description

Gaskets General: Gaskets in contact with potable water shall be NSF ANSI 61
certified.

Mechanical , and Proprietary Restrained Joints; Water and Sewage
Service: Halogenated butyl or EPDM, Shore A hardness durometer 60,
conforming to AWWA C111/A21.11.

Flanged, Water, Sewage and Hot Air Services: 1/8-inch-thick,
homogeneous black rubber (EPDM), hardness 60-80 (Shore A), rated
to 275 degrees F, conforming to ASME B16.21 and ASTM D2000.

Full face for flat-faced flanges, flat-ring type for raised-face flanges.
Blind flanges shall be epoxy-lined in accordance with the system
specified above.

Gasket pressure rating to equal or exceed the system hydrostatic test
pressure.

Joint Lubricant Manufacturer’s standard.

END OF SECTION
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CARBON STEEL PIPE AND FITTINGS—SPECIAL SERVICE

SECTION 40 27 00.02

ltem Size

Description

Pipe All

Welded:
2" and larger

Black carbon steel, ASTM A106/A106M,
Grade B seamless or ASTM A53/A53M,

Grade B, Butt-welded, grooved end, and flanged
joints:

Schedule 80.

Joints 1-1/2" & smaller

2" & larger

Socket-welded; flanged at equipment as required
or shown.

Butt-welded or flanged at valves and equipment.

Fittings 1-1/2" & smaller

2" & larger

Socket-welded; flanged carbon steel,
ASTM A105/A105M, 2,000-pound or
3,000-pound WOG (3,000-pound chlorine
service, conforming to ASME B16.11; bore
to match pipe inside diameter.

Wrought carbon steel butt-welding,

ASTM A234/A234M, Grade WPB meeting
the requirements of ASME B16.9; fitting wall
thickness to match adjoining pipe; long
radius elbows unless shown otherwise.

Branch 1-1/2" & smaller
Connections

2" & larger

Threadolet or socket in conformance with
Fittings above.

Butt-welding tee in accordance with Fittings
above.

Flanges 1-1/2" & smaller

2" & larger

Forged carbon steel, ASTM A105/A105M,
ASME B16.5 Class 300 socket-weld, 1/16-inch
raised face.

Forged carbon steel, ASTM A105/A105M,
ASME B16.5 Class 300 weld neck style,
1/16-inch raised face. Weld neck bore to match
pipe internal diameter. Use weld neck flanges
when abutting butt-weld fittings.

PW\DENO003\D3226100
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SECTION 40 27 00.02
CARBON STEEL PIPE AND FITTINGS—SPECIAL SERVICE

Item Size Description

Unions 1-1/2" & smaller Chlorine Gas Services: Threaded or socket-weld
end ammonia type tongue-and-groove flange
union, ASTMA105/A105M forged carbon steel,
1,500-pound two-bolt oval type.

Other Gas Service: Socket-weld, forged carbon
steel, ASTM A105/A105M, 2,000-pound or
3,000-pound WOG, integral ground steel-to-
steel, seats, AAR design meeting the
requirements of ASME B16.11, bore to match

pipe.

Bolting All Carbon steel ASTM A193/A193M, Grade B7
studs; ASTM A194/A194M, Grade 2H hex head
nuts and ASTM F436 hardened steel washers at
nuts and bolt heads. Achieve 40 percent to

60 percent of bolt minimum yield stress.

When mating flange on equipment is cast iron
and gasket is flat ring, provide ASTM A307,
Grade B hex head bolts; ASTM A563,

Grade A heavy hex nuts and ASTM F436
hardened steel washers at nuts and bolt heads.
Achieve 40 percent to 60 percent of bolt
minimum vyield stress.

Gaskets All flanges Chlorine Unions: Chemical lead, 2 percent to
4 percent antimony, 1/8-inch-thick.

Other Service Gas: 1/16-inch-thick compressed
nonasbestos composition flat ring type, rated
400 degrees F continuous. Garlock Blue-Gard
3000; Durlon 7950.

Thread 1-1/2" & smaller Chlorine Service: 100 percent virgin PTFE
Lubricant Teflon tape.
Other Service Gas: 100 percent virgin PTFE
Teflon tape.

END OF SECTION
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SECTION 40 27 00.03
CARBON STEEL PIPE AND FITTINGS—GENERAL SERVICE

Item Size Description
Pipe All Black carbon steel, ASTM A106/A106M, Grade B
seamless or ASTM A53/A53M, Grade B seamless or
ERW. Threaded, butt-welded, and flanged joints.
Threaded:
1-1/2" & smaller Standard weight.
Welded:
2" thru 12" Standard weight.
Joints 1-1/2" & smaller Threaded. Flanged where necessary to connect to
valves and equipment flange ends.

2" & larger Butt-welded. Flanged where necessary to
connect to valves and equipment flange ends.

Fittings 1-1/2" & smaller Threaded: 150-pound or 300-pound malleable
iron, ASTM A197/A197M or
ASTM A47/A47M, dimensions in accordance
with ASME B16.3. Fire sprinkler fittings to be
UL listed.

2" & larger Butt Welded: Wrought carbon steel butt-
welding, ASTM A234/A234M, Grade WPB
meeting the requirements of ASME B16.9;
fitting wall thickness to match adjoining pipe;
long radius elbows unless shown otherwise.

Branch 1-1/2" & smaller For Threaded Pipe: Threaded, straight, or
Connections reducing tees in conformance with Fittings
specified above.
For welded pipe, use threadolet.

2" & larger Butt-welding tee in conformance with Fittings
specified above.

PW\DENO003\D3226100 CARBON STEEL PIPE AND

MAY 2021
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SECTION 40 27 00.03
CARBON STEEL PIPE AND FITTINGS—GENERAL SERVICE

ltem

Size

Description

Flanges

1-1/2" & smaller

Forged carbon steel, ASTM A105/A105M,
Grade 11, ASME B16.5 Class 150 socket-weld or
threaded, 1/16-inch raised face.

2" & larger

Butt-Welded Systems Standard Flange (RFWN):
Forged carbon steel, ASTM A105/A105M,
ASME B16.5 Class 150 slip-on or welding neck,
1/8-inch raised face; weld neck bore to match
pipe internal diameter. Use weld neck flanges
when abutting butt-weld fittings. Weld slip-on
flanges inside and outside.

Butt-Welded Systems Standard Flange (FFWN):
Forged carbon steel, ASTM A105/A105M,
ASME B16.5 Class 150 slip-on or welding neck,
1/8-inch flat face; weld neck bore to match pipe
internal diameter. Use weld neck flanges when
abutting butt-weld fittings. Weld slip-on flanges
inside and outside.

Butt-Welded Systems Blind Flange: Forged
carbon steel, ASTM A105/A105M,
ASME B16.5 Class 150, 1/8-inch flat face.

Cast Iron Mating Flange: AWWA C207, Class D
or E, hub or ring type to mate with
ASME B16.1, Class 125 cast-iron flange.

Unions

1-1/2" & smaller

Threaded malleable iron, ASTM A197/A197 or
ASTM A47/A47M, 150-pound or 300-pound
WOG, meeting the requirements of

ASME B16.3.

CARBON STEEL PIPE AND

FITTINGS—GENERAL SERVICE
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SECTION 40 27 00.03
CARBON STEEL PIPE AND FITTINGS—GENERAL SERVICE

ltem

Size

Description

Couplings 2" & larger

Screwed End: Malleable iron,
ASTM A197/A197M or ASTM A47/A47TM.

Bolting All

Flanges: Carbon steel ASTM A307, Grade A hex
head bolts; ASTM A563, Grade A hex head nuts
and ASTM F436 hardened steel washers at nuts
and bolt heads. Achieve 40 percent to 60 percent
of bolt minimum yield stress.

When mating flange on equipment is cast iron
and gasket is flat ring, provide ASTM A307,
Grade B hex head bolts; ASTM A563, Grade A
heavy hex nuts and ASTM F436 hardened steel
washers at nuts and bolt heads. Achieve

40 percent to 60 percent of bolt minimum yield
stress.

Flanged Joints in Sumps, Wet Wells, and
Submerged and Wetted Installations: Type 316
stainless steel, ASTM A320/A320M,

Grade B8M hex head bolts; ASTM A194/
A194M, Grade 8M hex nuts and ASTM F436
Type 3 alloy washers at nuts and bolt heads.
Achieve 40 percent to 60 percent of bolt
minimum vyield stress.

PW\DENO003\D3226100
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C.C. Williams WWTP Dewatering

SECTION 40 27 00.03
CARBON STEEL PIPE AND FITTINGS—GENERAL SERVICE

Item Size Description

Gaskets All flanges Water, Steam, and Air Services: Gasket,
inorganic aramid fiber with nitrile binder,
CL150, 1/8-inch thick, Shore A 80 Durometer,
ASME B16.21 and ASME B16.5,

ASTM D2000, NSF 61, full-face gasket for
raised-face flange, extended to inner edge of
bolt.

Fuel Gas Service: 1/8-inch thick, homogeneous
black rubber (EPDM), hardness 60 (Shore A),

rated 250 degrees F continuous and conforming
to ASME B16.21, ASTM D1330, Steam Grade.

Blind Flanges: Gasketed covering the entire
inside face with the gasket cemented to the blind
flange. Gasket, inorganic aramid fiber with
nitrile binder, CL150, 1/8-inch thick, Shore A
80 Durometer, ASME B16.21 and ASME B16.5,
ASTM D2000, NSF 61, flat-ring gasket for flat-
face flange.

Insulating Gasket: ASME B16.21 and

ASME 16.5, fabric reinforced phenolic neoprene
faced gasket, sleeves, washers, CL150, 1/8-inch
thick, 175 degrees F Step-Ko Type E DW or
approved equal.

Thread 1-1/2" & smaller General Service: 100 percent virgin PTFE Teflon
Lubricant tape.

Fuel Gas Service: Yellow Teflon tape designed
for fuel gas service, Air Force A-A-58092, AA
Thread Seal Tape, Inc.

END OF SECTION
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SECTION 40 27 00.08
STAINLESS STEEL PIPE AND FITTINGS—GENERAL SERVICE

Item Size Description
Pipe 2-1/2" & smaller | Schedule 40S: ASTM A312/A312M,
Type 316 seamless, pickled and passivated.
3" thru 6" Schedule 10S: ASTM A312/A312M,
Type 316L, pickled and passivated.
8" & larger Schedule 5S: ASTM A312/A312M ,
Type 316L, pickled and passivated.
Joints 1-1/2" & smaller | Threaded or flanged at equipment as
required or shown.
2" & larger Butt-welded or flanged at valves and
equipment.
Fittings 1-1/2" & smaller | Threaded: Forged 1,000 CWP minimum,

ASTM A182/A182M, Grade F316 or cast
Class 150, ASTM A351/A351M, Grade
CF8M/316.

2" & 2-1/2" Butt Welded: ASTM A403/A403M,

Grade WP316Lconforming to ASME B16.9
and MSS SP 43, annealed, pickled and
passivated; fitting wall thickness to match
adjoining pipe; long radius elbows, unless
shown otherwise.

3" & larger Butt-Welded: ASTM A403/A403M

Type 316L pickled and passivated; fitting
wall thickness to match adjoining pipe; long
radius elbows, unless shown otherwise.

PW\DENO003\D3226100 STAINLESS STEEL PIPE AND
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C.C. Williams WWTP Dewatering

SECTION 40 27 00.08
STAINLESS STEEL PIPE AND FITTINGS—GENERAL SERVICE

Item Size Description

Branch Connections 1-1/2" & smaller | Tee or reducing tee in conformance with
fittings above.

2" & larger Butt-welding tee or reducing tee in
accordance with fittings above.

Flanges All Forged Stainless Steel:

ASTM A182/A182M, Grade F316L,
ASME B16.5 Class 150 or Class 300, slip-
on weld neck or raised face. Weld slip-on
flanges inside and outside.

Cast Carbon Steel: ASTM A216/A216M
Grade WCA, drilled, ASME B16.5

Class 150 or Class 300 Van Stone Type with
stainless steel stub ends,

ASTM A240/A240M Type 316L “as-welded
grade”, conforming to MSS SP 43, wall
thickness same as pipe.

Blind Flanges, exposed to the atmosphere
and not buried nor immersed in liquid, may
be either stainless steel or Class 125 ductile
iron or Class 150 carbon steel with gaskets
as specified herein.

Unions 2" & smaller Threaded Forged: ASTM A182/A182M,
Grade F316, 2,000-pound or 3,000-pound
WOG, integral ground seats, AAR design
meeting the requirements of ASME B16.11,
bore to match pipe.

STAINLESS STEEL PIPE AND PW\DENO003\D3226100
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SECTION 40 27 00.08
STAINLESS STEEL PIPE AND FITTINGS—GENERAL SERVICE

Item Size Description

Bolting All Forged Flanges: Type 316 stainless steel,
ASTM A320/A320M Grade B8M hex head
bolts, ASTM A194/A194M Grade 8M hex
head nuts and ASTM F436 Type 3 alloy
washers at nuts and bolt heads. Achieve

40 percent to 60 percent of bolt minimum
yield stress.

Van Stone Flanges and anywhere mating
flange on equipment is cast iron and gasket
is flat ring: Carbon steel ASTM A307
Grade B hex head bolts, ASTM A563
Grade A hex head nuts and ASTM F436
hardened steel washers at nuts and bolt
heads. Achieve 40 percent to 60 percent of
bolt minimum yield stress.

Flanged Joints in Sumps, Wet Wells, and
Submerged and Wetted Installations:

Type 316 stainless steel,

ASTM A320/A320M, Grade B8M hex head
bolts and ASTM A194/A194M, Grade 8M
hex nuts and ASTM F436 Type 3 alloy
washers at nuts and bolt heads. Achieve

40 percent to 60 percent of bolt minimum
yield stress.

Gaskets All Flanges Flanged, Water, Hot Air, Fuel Gas and
Sewage Services: 1/8 inch thick,
homogeneous black rubber (EPDM),
hardness 60 (Shore A), rated to

250 degrees F. continuous and conforming
to ASME B16.21 and ASTM D1330, Steam
Grade.

Blind Flanges: Gasketed covering entire
inside face with gasket cemented to blind
flange.

Thread Lubricant 2" & smaller General Service: 100 percent virgin PTFE
Teflon tape.

END OF SECTION

PW\DENO003\D3226100 STAINLESS STEEL PIPE AND
MAY 2021 FITTINGS—GENERAL SERVICE
©COPYRIGHT 2021 JACOBS 40 27 00.08 DATA SHEET -3
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SECTION 40 27 00.10
POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS

Item Size Description
General All Materials in contact with potable water shall conform
to NSF 61 acceptance.
Pipe All Schedule 80 PVC: Type I, Grade | or Class 12454-B

conforming to ASTM D1784 and ASTM D1785.
Pipe shall be manufactured with titanium dioxide for
ultraviolet protection.

Threaded Nipples: Schedule 80 PVC.

Fittings All Schedule to Match Pipe Above: ASTM D2466 and
ASTM D2467 for socket weld type and Schedule 80
ASTM D2464 for threaded type. Fittings shall be
manufactured with titanium dioxide for ultraviolet

protection.

Joints All Solvent socket weld except where connection to
threaded valves and equipment may require future
disassembly.

Flanges All One-piece, molded hub type PVC flat face flange in

accordance with Fittings above, ASME B16.1,
Class 125 drilling

Bolting All Flat Face Mating Flange and In Corrosive Areas:
ASTM A193/A193M, Type 316 stainless steel
Grade B8M hex head bolts, ASTM A194/A194M
Grade 8M hex head nuts and ASTM F436 Type 3
alloy washers at nuts and bolt heads. Achieve

40 percent to 60 percent of bolt minimum yield
stress.

With Raised Face Mating Flange: Carbon steel
ASTM A307 Grade B square head bolts,

ASTM A563 Grade A heavy hex head nuts and
ASTM F436 hardened steel washers at nuts and bolt
heads. Achieve 40 percent to 60 percent of bolt
minimum vyield stress.
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C.C. Williams WWTP Dewatering

SECTION 40 27 00.10
POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS

ltem

Size

Description

Gaskets

All

Flat Face Mating Flange: Full faced 1/8-inch-thick
ethylene propylene (EPR) rubber.

Raised Face Mating Flange: Flat ring 1/8-inch
ethylene propylene (EPR) rubber, with filler gasket
between OD of raised face and flange OD to protect
the flange from bolting moment.

Solvent Cement

All

Socket type joints shall be made employing solvent
cement that meets or exceeds the requirements of
ASTM D2564 and primer that meets or exceeds
requirements of ASTM F656, chemically resistant to
the fluid service, and as recommended by pipe and
fitting manufacturer, except solvent weld cement for
PVC pipe joints in chlorine or sulfur dioxide service
shall be free of silica filler and shall be certified by
the manufacturer to be suitable for that service.
Certification shall be submitted. Solvent cement and
primer shall be listed by NSF 61 for contact with
potable water.

Thread Lubricant

All

Teflon Tape.

POLYVINYL CHLORIDE(PVC)

PIPE AND FITTINGS
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SECTION 40 27 00.11
CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPE AND FITTINGS

ltem

Size

Description

Pipe

All

Schedule 80 CPVC: Type IV, Grade | or Class 23447-B
conforming to ASTM D1784 and ASTM F441/F441M.
Pipe shall be manufactured with titanium dioxide for
ultraviolet protection.

Threaded nipples shall be Schedule 80.

Fittings

All

Schedule to Match Pipe Above: Conforming to the
requirements of ASTM F439 for socket weld type and
Schedule 80 ASTM F437 for threaded type. Fittings
shall be manufactured with titanium dioxide for
ultraviolet protection.

Joints

All

Solvent socket weld except where connection to threaded
valves and equipment may require future disassembly.

Flanges

All

One piece, molded hub Type CPVC flat face flange in
accordance with Fittings above; ASME B16.1, Class 125
drilling.

Bolting

All

Flat Face Mating Flange and In Corrosive Areas:

ASTM A193/A193M, Type 316 stainless steel

Grade B8M hex head bolts, ASTM A194/A194M

Grade 8M hex head nuts and ASTM F436 Type 3 alloy
washers at nuts and bolt heads. Achieve 40 percent to
60 percent of bolt minimum yield stress.

Raised Face Mating Flange: Carbon steel ASTM A307
Grade B square head bolts hot dipped galvanized per
ASTM A153/153M and as specified in 05 50 00, Metal
Fabrications, ASTM A563 Grade A heavy hex head nuts
and ASTM F436 hardened steel washers at nuts and bolt
heads. Achieve 40 percent to 60 percent of bolt
minimum yield stress.

Gaskets

All

Flat Face Mating Flange: Full faced 1/8-inch thick
ethylene propylene (EPR) rubber

Raised Face Mating Flange: Flat ring 1/8-inch ethylene
propylene (EPR) rubber with filler gasket between OD of
raised face and flange OD to protect the flange from
bolting moment.
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C.C. Williams WWTP Dewatering

SECTION 40 27 00.11
CHLORINATED POLYVINYL CHLORIDE (CPVC) PIPE AND FITTINGS

ltem

Size

Description

Solvent Cement

All

Socket type joints shall be made employing primer and
solvent cements that meet or exceed requirements of
ASTM F493 and primers that meet or exceed
requirements of ASTM F656, resistant to the fluid
service and as recommended by pipe and fitting
manufacturer, except solvent weld cement for CPVC
pipe joints in chlorine and sulfur dioxide service shall be
free of silica filler and shall be certified by manufacturer
to be suitable for that service. Certification shall be
submitted. Solvent cement and primer shall be listed by
NSF 61 for contact with potable water.

Thread Lubricant

All

Teflon tape.

CHLORINATED POLYVINYL

END OF SECTION
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SECTION 40 27 00.13

COPPER AND COPPER ALLOY PIPE, TUBING, AND FITTINGS

ltem

Description

General

Materials in contact with potable water shall conform to NSF 61
acceptance.

Pipe

Oxygen Service: Red brass, seamless, standard wall thickness,
conforming to ASTM B43.

Tubing

Seamless, conforming to ASTM B88 as follows:

OXYyQen ServiCe ........ccceeeruvennne Type K, hard drawn
Water (buried) .......ccoeevivieennen. Type K, soft or hard temper
Water (exposed)........cccoevveennee. Type L, hard drawn
Domestic hot water .................. Type L, hard drawn
Compressed air service............. Type L, hard drawn
Laboratory air service .............. Type L, hard drawn
Laboratory vacuum service ...... Type L, hard drawn
Refrigerant service................... Type L, hard drawn
P-Trap priming service............. Type L, soft temper
Sample line service................... Type L, hard drawn
Laboratory gas service.............. Type L, hard drawn

Fittings

Oxygen Service: Class 250, ASTM B62 bronze, screwed,
dimensions conforming to ASME B16.15 or ASTM B75/B75M
wrought copper, socket joint, dimensions conforming to

ASME B16.22.

Other Services: ASTM B75/B75M commercially pure wrought
copper, socket joint, dimensions conforming to ASME B16.22.

Flanges

Oxygen Service: Class 150, ASTM B61 bronze, screwed,
ASME B16.24 standard.

Other Services: Class 150, ASTM B75/B75M commercially pure
wrought copper, socket joint, ASME B16.24 standard.

Bolting

Oxygen Service: ASTM A320/A320M, stainless steel Type 304,
Grade B8 bolts, copper silicon hex nuts conforming to ASTM B98
Grade A hard and ASTM F436 Type 3 alloy washers at nuts and
bolt heads. Achieve 40 percent to 60 percent of bolt minimum yield
stress.

Other Services: ASTM A307, carbon steel, Grade A hex head
bolts, ASTM A563 Grade A hex head nuts and ASTM F436
hardened steel washers at nuts and bolt heads. Achieve 40 percent
to 60 percent of bolt minimum yield stress.

PW\DENO003\D3226100
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SECTION 40 27 00.13
COPPER AND COPPER ALLOY PIPE, TUBING, AND FITTINGS

Item Description

Gaskets 1/16-inch-thick nonasbestos compression type, full face, Cranite,
John Manville.

Solder Oxygen Service: Silver brazing alloy, 15 percent silver content,

1,185 degrees F to 1,300 degrees F melting range, conforming to
AWS A5.8M/A5.8.

Other Services:

Joints 2-1/2 Inch and Smaller: Wire solder (95 percent tin),
conforming to ASTM B32 Alloy Grade Sn95. Do not use cored
solder.

Joints Larger Than 2-1/2 Inch: Wire solder, melt range
approximately 440 degrees F to 660 degrees F, conforming to
ASTM B32 Alloy Grade HB or HN. Do not use cored solder.

END OF SECTION
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C.C. Williams WWTP Dewatering

SECTION 40 27 01
PROCESS PIPING SPECIALTIES

PART 1 GENERAL

1.01 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1.

American Society of Mechanical Engineers (ASME):

a.  B16.1, Gray Iron Pipe Flanges and Flanged Fittings (Classes 25,
125, and 250).

b.  B16.5, Pipe Flanges and Flanged Fittings: NPS 1/2 through
NPS 24 Metric/Inch Standard.

American Water Works Association (AWWA):

a. C110/A21.10, Ductile-Iron and Gray-Iron Fittings.

b.  C153/A21.53, Ductile-lron Compact Fittings for Water Service.

c.  C210, Liquid-Epoxy Coating Systems for the Interior and Exterior
of Steel Water Pipelines.

d.  C213, Fusion-Bonded Epoxy Coating for the Interior and Exterior
of Steel Water Pipelines.

e. C219, Bolted, Sleeve-Type Couplings for Plain-End Pipe.

f. Manual M11, Steel Pipe—A Guide for Design and Installation.

ASTM International (ASTM):

a.  Al153/A153M, Standard Specification for Zinc Coating (Hot-Dip)
on Iron and Steel Hardware.

b.  A276, Standard Specification for Stainless Steel Bars and Shapes.

National Fire Protection Association (NFPA): 24, Standard for the

Installation of Private Fire Service Mains and Their Appurtenances.

NSF International (NSF):

a. NSF/ANSI 61, Drinking Water System Components - Health
Effects.

b.  NSF/ANSI 372, Drinking Water System Components - Lead
Content.

1.02 SUBMITTALS

A. Action Submittals:

1. Manufacturer’s data on materials, construction, end connections,
ratings, overall lengths, and live lengths (as applicable).
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2. Metal Bellows Field Finishing:
a. Manufacturer’s recommended weld procedures for joining welded
carbon steel piping to stainless steel bellows.
b.  Welder qualifications for joining welded carbon steel piping to
stainless steel bellows.
C. Product data for field-applied System No. 4, high temperature,
epoxy lining and coating in accordance with Section 09 90 00,
Painting and Coating.
3. Chemical Injectors:
a.  Type, size, quantity, materials, and model number of each.
b.  Sketch of each showing major parts, main pipe, and dimensions.
c.  Details and model number of each support system and component.
d.  Details and model of connects (for example, service saddle,
weld-o-let).

B. Informational Submittals:

1.  Coupling Harness:
a. Details, ratings, calculations and test reports for thrust
restraints relying on welded bars or rings.
b.  Weld procedure qualifications.
C. Load proof-testing report of prototype restraint for any
size coupling.
2.  Basket Strainer:
a. Manufacturer’s written/printed installation instructions.
b.  Manufacturer’s Certificate of Proper Installation, in accordance
with Section 01 43 33, Manufacturers’ Field Services.

C.  Operation and Maintenance Data as specified in Section 01 78 23,
Operation and Maintenance Data.

PART 2 PRODUCTS
2.01 GENERAL

A.  Provide required piping specialty items, whether shown or not shown on
Drawings, as required by applicable codes and standard industry practice.

B.  Rubber ring joints, mechanical joints, flexible couplings, and proprietary
restrained ductile iron pipe joints are considered flexible joints; welded,
screwed, and flanged pipe joints are not considered flexible.

PROCESS PIPING SPECIALTIES PW\DENO003\D3226100
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C.  Components and Materials in Contact with Water for Human Consumption:
Comply with the requirements of the Safe Drinking Water Act and other
applicable federal, state, and local requirements. Provide certification by
manufacturer or an accredited certification organization recognized by the
Authority Having Jurisdiction that components and materials comply with the
maximum lead content standard in accordance with NSF/ANSI 61 and
NSF/ANSI 372.

1. Use or reuse of components and materials without a traceable
certification is prohibited.

2.02 CONNECTORS
A. Teflon Bellows Connector:

1. Type: Two convolutions, unless otherwise shown, with metal
reinforcing bands.
Flanges: Ductile iron, drilled 150 psi ASME B16.5 standard.
Working Pressure Rating: 140 psi, minimum, at 120 degrees F.
4.  Thrust Restraint: Limit bolts to restrain force developed by specified
test pressure.
5. Manufacturers and Products:
a.  Garlock; Style 214.
b.  Resistoflex; No. R6904.
c.  Unisource Manufacturing, Inc.; Style 112.
d.  Proco Products, Inc.; Series 442.

w N

B. Elastomer Bellows Connector:

=

Type: Fabricated spool, with single filled arch.

Materials: Nitrile tube and wrap-applied neoprene cover.

3. End Connections: Flanged, drilled 125-pound ASME B16.1 standard,
with full elastomer face and steel retaining rings.

4.  Working Pressure Rating: 140 psig, minimum, at 180 degrees F for
sizes 12 inches and smaller.

5. Thrust Restraint: Control rods to limit travel of elongation and
compression.

6.  Manufacturers and Products:

a.  Goodall Rubber Co.; Specification E-1462.

b.  Garlock; Style 204.

c.  Unisource Manufacturing, Inc.; Style 1501.

d.  Proco Products, Inc.; Series 220.

N
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C. Metal Bellows Connector:

1.  Type: Single-ply, annular corrugated metal bellows with limit rods.
Circumferential convolution welds not permitted.

Material: Type 316 stainless steel.

End Connections: ANSI 150-pound carbon steel flanges.

Minimum Design Working Pressure: 50 psig at 300 degrees F.
Length: Minimum of four convolutions and minimum manufacturer
recommendation for vibration isolation.

Manufacturers and Products:

a. U.S. Bellows, Inc.; Universal Tied Expansion Joint.

b.  Metraflex; Model MN.

c.  Senior Flexonics Pathway, Inc.; Expansion Joints.

arwN

o

D. Flexible Metal Hose Connector:

Type: Close pitch, annular corrugated with single braided jacket.
Material: Bronze.

End Connections: Female copper solder joint.
Minimum Burst Pressure: 500 psig at 70 degrees F.
Length: Minimum manufacturer recommendation for
vibration isolation.

Manufacturers:

a. U.S. Hose Corp.; Series 300.

b.  Anamet Industrial, Inc.

c.  Unisource Manufacturing, Inc.

d.  Proco Products, Inc.

ISAE A

o

E.  Closure Collar Concrete: As specified in Section 03 30 00,
Cast-in-Place Concrete.

F.  Quick Connect Couplings for Chemical Services:

1.  Type: Twin cam arm actuated, male and female, locking, for
chemical loading and transfer.

2. Materials: Glass-filled polypropylene or PVDF with EPDM, Viton-A or
Teflon gaskets as recommended for the service by manufacturer.

3. End Connections: NPT threaded or flanged to match piping
connections. Hose shank for chemical installations.

4.  Plugs and Caps: Female dust cap for each male end; male dust plug for
each female end.

5. Pressure Rating: 125 psi, minimum, at 70 degrees F.
6.  Manufacturers and Products:
a. OPW; Kamlock.
b.  Ryan Herco; 1300 Series.
PROCESS PIPING SPECIALTIES PW\DENO003\D3226100
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2.03 COUPLINGS
A. General:

1.  Coupling linings for use in potable water systems shall be in
conformance with NSF/ANSI 61.

2. Couplings shall be rated for working pressure not less than indicated in
Piping Schedule for the service and not less than 150 psi.

3. Couplings shall be lined and coated with fusion-bonded epoxy in
accordance with AWWA C213.

4. Unless thrust restraint is provided by other means, couplings shall be
harnessed in accordance with requirements of AWWA Manual M11 or
as shown on Drawings.

5. Sleeve type couplings shall conform to AWWA C219 and shall be
hydraulically expanded beyond minimum yield for accurate sizing and
proofing of tensile strength.

B.  Flexible Sleeve Type Coupling:

1.  Manufacturers and Products:
a.  Steel Pipe:
1)  Dresser Piping Specialties; Style 38.
2)  Smith-Blair, Inc.; Style 411.
b.  Ductile Iron Pipe:
1)  Dresser Piping Specialties; Style 253.
2)  Smith-Blair, Inc.; Style 441.

C.  Transition Coupling for Steel Pipe:

1.  Manufacturers and Products:
a. Dresser Piping Specialties; Style 162.
b.  Smith-Blair, Inc.; Style 413.

D. Flanged Coupling Adapter:

=

Anchor studs where required for thrust restraint.
2. Manufacturers and Products:
a.  Steel Pipe:
1)  Dresser Piping Specialties; Style 128.
2)  Smith-Blair, Inc.; Style 913.
b.  Ductile Iron Pipe:
1)  Dresser Piping Specialties; Style 128.
2)  Smith-Blair, Inc.; Style 912.
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E. Restrained Flange Adapter:

1.  Pressure Rating:

a. Minimum Working Pressure Rating: Not less than 150 psi.

b.  Safety Factor: Not less than two times working pressure and
shall be supported by manufacturer’s proof testing.

2. Thrust Restraint:

a. Provide hardened steel wedges that bear against and engage
outer pipe surface, and allow articulation of pipe joint after
assembly while wedges remain in their original setting position
on pipe surface.

b.  Products employing set screws that bear directly on pipe will not
be acceptable.

3. Manufacturer and Product: EBAA Iron Sales Co.; Mega-Flange.

F.  Restrained Dismantling Joints:

1.  Pressure Rating:
a. Minimum working pressure rating shall not be less than rating of
the connecting flange.
b.  Proof testing shall conform to requirements of AWWA C219 for
bolted couplings.
2. Manufacturers and Products:
a. Dresser Piping Specialties; Style 131.
b.  Smith Blair, Inc.; Model 975.

G. Exposed Metallic Piping Plain End Couplings:

1.  Plain end pipe couplings shall be self-restrained against hydrostatic
thrust forces equal to not less than two times the working pressure rating
of the coupling. Couplings shall accommodate 4 degrees angular
deflection at the time of installation and subsequent to pressurization.

2. Casing, bolts, and nuts shall be Type 304 or Type 316 stainless steel.
The sealing sleeve shall be EPDM or NBR elastomer as best suited for
the fluid service.

3. Couplings manufacturer and products shall be Straub Couplings, Grip-L
or Metal Grip, or equal.

2.04 EXPANSION JOINTS
A. Elastomer Bellows:

1.  Type: Reinforced molded wide arch.
2. End Connections: Flanged, drilled 125-pound ASME B16.1 standard,
with split galvanized steel retaining rings.
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Washers: Over retaining rings to help provide leak-proof joint under
test pressure.

Thrust Protection: Control rods to protect the bellows from
overextension.

Bellows Arch Lining: Buna-N, nitrile, or butyl.

Rated Temperature: 250 degrees F.

Rated Deflection and Pressure:

a. Lateral Deflection: 3/4 inch, minimum.

b.  Burst Pressure: Four times the working pressure.

c.  Compression deflection and minimum working pressure as

follows:
Size Deflection Pressure
(inch) (inch) (psig)
2-1/2t0 12 1.06 150
14 1.65 130
16 to 20 1.65 110

Manufacturers and Products:

General Rubber Corp.; Style 1015 Maxijoint.
Mercer; Flexmore Style 450.

Goodall Rubber Co.; Specification E-711.
Unisource Manufacturing, Inc.; Series 1500.
Proco Products, Inc.; Series 251.

Pop o

B. Teflon Bellows:

el N

Type: Three convolutions, with metal reinforcing bands.

Flanges: Ductile iron, drilled 150 psi ASME B16.5 standard.
Working Pressure Rating: 100 psig, minimum, at 120 degrees F.
Thrust Restraint: Limit bolts to restrain force developed by specified
test pressure.

Manufacturers and Products:

a.  Garlock; Style 215.

b.  Resistoflex; No. R6905.

c.  Unisource Manufacturing, Inc.; Style 113.

d.  Proco Products, Inc.; Series 443.

C. Metal Bellows:

1.  Type: Single-ply, annular corrugated metal bellows with limit rods.
Circumferential convolution welds not permitted.
2. Material: Type 316 stainless steel.
3. End Connections: ASME 150-pound carbon steel flanges.
4 Minimum Design Working Pressure: 50 psig at 300 degrees F.
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Length: Minimum of eight convolutions and minimum axial
compression of 3/4 inches.

Manufacturers and Products:

a. U.S. Bellows, Inc.; Universal Tied expansion joint.

b.  Metraflex, Model MN.

c.  Senior Flexonics Pathway, Inc.; Expansion Joints.

D. Copper Pipe Expansion Compensator:

N

Material: Stainless steel bellows with female copper solder joint ends.
Working Pressure Rating: 175 psig, minimum.

Accessories: Anti-torque device to protect bellows.

Manufacturers and Products:

a. Senior Flexonics; Model HB.

b.  Hyspan; Model 8510.

c.  Unisource Manufacturing, Inc.; Style EC-FFS.

2.05 FLEXIBLE EXPANSION JOINTS

A.  Design:

1.
2.

o Uk w

©

Ball and socket type for earth settlement compensation.

Joints shall be double ball assemblies rated for 15-degree minimum

deflection and not less than 4 inches offset from centerline of

connecting piping.

Assembly shall accommodate up to 4 inches of expansion in length.

Ductile iron conforming to AWWA C153/A21.53.

Rated for 350 psi.

Components shall be lined and coated by manufacturer with fusion-

bonded epoxy on all surfaces not bearing gaskets.

End Connections: Flanged or mechanical joint as shown and as required

by connecting pipe and fittings.

Joint connecting to mechanical joint shall be thrust restrained.

Bonding:

a. Manufacturer shall factory install thermite welded joint bonds for
assembled expansion joint.

b.  Provide 24-inch bond wires for field bonds to adjacent metallic
piping.

C. Bond wires shall be 2 AWG with two 12-inch-long THHN
insulated 12 AWG wire pigtails.

B. Manufacturer and Product: EBAA Iron Sales Co.; Flex-Tend.
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2.06 SEAL WATER HOSE

A.  Product as specified for water hose, except 3/8 inch with male NPT ends,
in 2-foot lengths.

2.07 SERVICE SADDLES
A. Double-Strap Iron:

1. Pressure Rating: Capable of withstanding 150 psi internal pressure
without leakage or over stressing.
2. Run Diameter: Compatible with outside diameter of pipe on which
saddle is installed.
Taps: Iron pipe threads.
4, Materials:
a. Body: Malleable or ductile iron.
b.  Straps: Galvanized steel.
C. Hex Nuts and Washers: Steel.
d.  Seal: Rubber.
5. Manufacturers and Products:
a.  Smith-Blair; Series 313 or 366.
b.  Dresser; Style 91.

w

B.  Nylon-Coated Iron:

1. Pressure Rating: Capable of withstanding 150 psi internal pressure
without leakage or over stressing.

2. Run Diameter: Compatible with outside diameter of pipe on which
saddle is installed.

3. Materials:
a. Body: Nylon-coated iron.
b.  Seal: Buna-N.
c.  Clamps and Nuts: Stainless steel.

4.  Manufacturer: Smith-Blair; Style 315 or 317.

2.08 OUTLET/TAPPING SADDLES
A. Materials:

1. Straps: Alloy steel with 3/4-inch threaded ends.
2. Seal: O-Ring SBR rubber gasket.
3. Compatible with ductile iron pipe.

B. Connection: As shown.
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C.

D.

Pressure Rating: Capable of withstanding 250 psi internal pressure without
leakage over stressing.

Manufacturer and Product: American Ductile Iron; Outlet/Tapping Saddle.

2.09 PIPE SLEEVES

A

Steel Pipe Sleeve:

1.
2.

Minimum Thickness: 3/16 inch.

Seep Ring:

a.  Center steel flange for water stoppage on sleeves in exterior or
water-bearing walls, 3/16-inch minimum thickness.

b.  Outside Diameter: Unless otherwise shown, 3 inches greater than
pipe sleeve outside diameter.

c.  Continuously fillet weld on each side all around.

Factory Finish:

a.  Galvanizing:
1)  Hot-dip applied, meeting requirements of

ASTM A153/A153M.

2)  Electroplated zinc or cadmium plating is unacceptable.

b.  Shop Lining and Coating: Factory prepare, prime, and finish coat
in accordance with Section 09 90 00, Painting and Coating.

Molded Polyethylene Pipe Sleeve:

1.

2.
3.

Molded HDPE with integral water stop ring not less than 3 inches larger
than sleeve.

Provided with end caps for support during concrete placement.
Manufacturer and Product: Century-Line, Model CS sleeves as
manufactured by PSI-Thunderline/Link-Seal.

Insulated and Encased Pipe Sleeve:

1.

Manufacturer and Product: Pipe Shields, Inc.; Models WFB,
WEFB-CS and -CW Series, as applicable.

Modular Mechanical Seal:

1.

2.

Type: Interconnected synthetic rubber links shaped and sized to
continuously fill annular space between pipe and wall sleeve opening.
Fabrication:
a.  Assemble interconnected rubber links with ASTM A276,

Type 316 stainless steel bolts and nuts.
b.  Pressure plates shall be reinforced nylon polymer.

PROCESS PIPING SPECIALTIES PW\DENO003\D3226100

402701-10

MAY 2021
©COPYRIGHT 2021 JACOBS



C.C. Williams WWTP Dewatering

3. Size: According to manufacturer’s instructions for size of pipes shown
to provide a watertight seal between pipe and wall sleeve opening .
4.  Manufacturer: Thunderline Corp., Link-Seal Division.

2.10 SLAB, FLOOR, WALL AND ROOF PENETRATIONS
A. Ductile Iron Wall Pipe:

Diameter, Lining, and Ends: Same as connecting ductile iron pipe.
Thickness: Equal to or greater than remainder of pipe in line.
Fittings: In accordance with applicable Pipe Data Sheet.

Thrust Collars:

a. Rated for thrust load developed at 250 psi.

b.  Safety Factor: 2, minimum.

C. Material and Construction: Ductile iron or cast iron, cast integral
with wall pipe wherever possible, or thrust rated, welded
attachment to wall pipe.

5. Manufacturers:

a.  American Cast Iron Pipe Co.

b.  U.S. Pipe and Foundry Co.

AR

B.  Steel or Stainless Steel Wall Pipe:

1.  Same material and thickness as connecting pipe, except 1/4-inch
minimum thickness.
2. Lining: Same as connecting pipe.
3. Thrust Collar:
a.  Outside Diameter: Unless otherwise shown, 3 inches greater
than outside diameter of wall pipe.
b.  Continuously fillet welded on each side all around.

211 CHEMICAL INJECTOR SYSTEM
A.  Chemical Injectors:

1. Type, size, quantity, and materials as shown on Drawings and
Standard Details.
2. Manufacturer: SAF-T-FLO.

B.  Support System:

1. Stainless steel Unistrut or FRP Aickenstrut.
2. Materials compatible with chemical service and subject to
Engineer approval.

C. Connectors: Stainless steel service saddle or weld-o-let, as shown on
Drawings.
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2.12 MISCELLANEOUS SPECIALTIES
A.  Pump Seal Water Sight Flow Indicators:
1. Bronze body, 3/8-inch, horizontal, ball action with tempered glass.
2. Rated 125 psi with NPT screwed ends.
3. Operate with a minimum flow of 0.25 gpm.
4.  Manufacturers and Products:
a. Eugene Ernst Co.; Series E-57-4.
b.  Jacoby Tarbox Co.
PART 3 EXECUTION
3.01 GENERAL
A.  Provide accessibility to piping specialties for control and maintenance.
3.02 PIPING FLEXIBILITY PROVISIONS

A.  General:

1. Thrust restraint shall be provided as specified in Section 40 27 00,
Process Piping—General.

2. Install flexible couplings to facilitate piping installation, in accordance
with approved shop drawings.

B.  Flexible Joints at Concrete Backfill or Encasement: Install within 18 inches or
one-half pipe diameter, whichever is less, from the termination of any
concrete backfill or concrete encasement.

C.  Flexible Joints at Concrete Structures:

1. Install 18 inches or less from face of structures; joint may be flush with
face.
2. Install a second flexible joint, whether or not shown.
a. Pipe Diameter 18 Inches and Smaller: Within 18 inches of first
joint.
b.  Pipe Diameter Larger than 18 Inches: Within two to three pipe
diameter of first joint.

D. Flexible expansion joints shall be provided to compensate for earth settlement
at buried piping connections to structure wall pipes. Wrap complete joint
assembly in a double layer of polyethylene encasement, as specified in
Section 40 27 00, Process Piping—General.
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3.03 PIPING TRANSITION

A.  Applications:

1.

2.

6.

Provide complete closure assembly where pipes meet other pipes
or structures.

Pressure Pipeline Closures: Plain end pieces with double flexible
couplings, unless otherwise shown.

Restrained Joint Pipe Closures: Install with thrust tie-rod assemblies
as shown or in accordance with NFPA 24.

Gravity Pipe Closures: As specified for pressure pipelines, or
concrete closures.

Concrete Closures: Use to make connections between dissimilar
pipe where standard rubber gasketed joints or flexible couplings
are impractical, as approved.

Elastomer sleeves bonded to pipe ends are not acceptable.

B. Installation:

1.

Flexible Transition Couplings: Install in accordance with coupling

manufacturer’s instructions to connect dissimilar pipe and pipes with a

small difference in outside diameter.

Concrete Closures:

a. Locate away from structures so there are at least two flexible
joints between closure and pipe entering structure.

b.  Clean pipe surface before placing closure collars.

c.  Wet nonmetallic pipe thoroughly prior to pouring collars.

d.  Prevent concrete from entering pipe.

e. Extend collar a minimum of 12 inches on each side of joint with
minimum thickness of 6 inches around outside diameter of pipe.

f. Make entire collar in one placement.

g After concrete has reached initial set, cure by covering with well-

moistened earth.

3.04 PIPING EXPANSION

A.  Piping Installation: Allow for thermal expansion due to differences between
installation and operating temperatures.

B.  Expansion Joints:

1.  Grooved Joint and Flanged Piping Systems: Elastomer bellows
expansion joint.
2. Nonmetallic Pipe: Teflon bellows expansion joint.
3. Screwed and Soldered Piping Systems: Copper or galvanized and
black steel pipe expansion compensator, as applicable.
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3.05

3.06

3.07

PROCESS PIPING SPECIALTIES
402701-14

4.

5.

Air and Water Service above 120 Degrees F: Metal bellows
expansion joint.
Pipe Run Offset: Flexible metal hose.

Weld-End Metal Bellows Installation:

1.

2.

Field Weld: Stainless steel bellows beveled ends joined to ALP carbon
steel piping in accordance with approved welding procedures.
Lining:

a.

System No. 4, high-temperature epoxy, in accordance with
Section 09 90 00, Painting and Coating.

b.  Field apply lining to protect bellows and piping from rust at
welded joint.

C. Line both ends inside bellows, entire length of extension stub end,
and from weld joint to a distance of 1 foot inside length of the
carbon steel pipe.

Coating:

a. System No. 4, high-temperature epoxy, in accordance with
Section 09 90 00, Painting and Coating.

b.  Field apply coating to protect bellows and piping from weather
and rust at welded joint.

c.  Coat both ends outside bellows, entire length of extension stub

end, and from weld joint to a distance of 1 foot outside length of
the carbon steel pipe.

Anchors: Install as specified in Section 40 05 15, Piping Support Systems,
to withstand expansion joint thrust loads and to direct and control thermal

expansion.

SERVICE SADDLES

Ferrous Metal Piping (except stainless steel): Double-strap iron.

Plastic Piping: Nylon-coated iron.

OUTLET/TAPPING SADDLE

Install in accordance with manufacturer’s written instructions.

General:

1.
2.

COUPLINGS

Install in accordance with manufacturer’s written instructions.
Before coupling, clean pipe holdback area of oil, scale, rust, and dirt.

PW\DENO003\D3226100
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Do not remove pipe coating. If damaged, repair before joint is made.

Application:

a. Metallic Piping Systems: Flexible couplings, transition couplings,
and flanged coupling adapters.

b.  Concrete Encased Couplings: Flexible coupling.

3.08 FLEXIBLE PIPE CONNECTIONS TO EQUIPMENT

A. Install to prevent piping from being supported by equipment, for vibration
isolation, and where shown.

B.  Product Applications Unless Shown Otherwise:

el N

Nonmetallic Piping: Teflon bellows connector.

Copper Piping: Flexible metal hose connector.

Compressor and Blower Discharge: Metal bellows connector.
All Other Piping: Elastomer bellows connector.

C. Limit Bolts and Control Rods: Tighten snug prior to applying pressure
to system.

3.09 PIPE SLEEVES

A.  Application:

1.
2.

3.

4.

As specified in Section 40 27 00, Process Piping—General.
Above Grade in Nonsubmerged Areas: Hot-dip galvanized

after fabrication.

Below Grade or in Submerged or Damp Environments: Shop-lined
and coated.

Alternatively, Molded Polyethylene Pipe Sleeve as specified may
be applied.

B. Installation:

1. Support noninsulating type securely in formwork to prevent contact
with reinforcing steel and tie-wires.
2. Caulk joint with specified sealant in non-submerged applications
and seal below grade and submerged applications with wall
penetration seal.
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3.10 SLAB, FLOOR, WALL AND ROOF PENETRATIONS
A.  Applications:

1.  Watertight and Below Ground Penetrations:
a.  Wall pipes with thrust collars.
b.  Provide taps for stud bolts in flanges to be set flush with wall face.
2. Nonwatertight Penetrations: Pipe sleeves with seep ring.
3. Existing Walls: Rotary drilled holes.
4.  Fire-Rated or Smoke-Rated Walls, Floors or Ceilings: Insulated and
encased pipe sleeves.

B.  Wall Pipe Installation:

1.  Isolate embedded metallic piping from concrete reinforcement
using coated pipe penetrations as specified in Section 09 90 00,
Painting and Coating.

2. Support wall pipes securely by formwork to prevent contact with
reinforcing steel and tie-wires.

3.11 CHEMICAL EJECTOR SYSTEM
A.  See Specification Section 44 44 16, Wastewater Chlorinators and Sulfonators

for details.

END OF SECTION
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SECTION 40 27 02
PROCESS VALVES AND OPERATORS

PART 1 GENERAL
1.01 REFERENCES
A. The following is a list of standards which may be referenced in this section:

1. American Gas Association (AGA): 3, Orifice Metering of Natural Gas
and Other Related Hydrocarbon Fluids.
2. American National Standards Institute (ANSI): Z21.15, Manually
Operated Gas Valves for Appliances, Appliance Connector Valves and
Hose End Valves.
3. American Society of Mechanical Engineers (ASME):
a.  B16.1, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25,
125, and 250.
b. B16.44, Manually Operated Metallic Gas Valves for Use in
Above Ground Piping Systems up to 5 psi.
4.  American Society of Sanitary Engineers (ASSE): 1011, Performance
Requirements for Hose Connection Vacuum Breakers.
5. American Water Works Association (AWWA):

a. C111/A21.11, Rubber-Gasket Joints for Ductile-lron Pressure
Pipe and Fittings.

b.  C500, Metal-Seated Gate Valves for Water Supply Service.

c.  C504, Rubber-Seated Butterfly Valves, 3 In. (75 mm) Through
72 1n. (1,800 mm).

d.  C508, Swing-Check Valves for Waterworks Service, 2-In.
Through 24-In. (50-mm Through 600-mm) NPS.

e.  C509, Resilient-Seated Gate Valves for Water Supply Service.
C510, Double Check Valve Backflow Prevention Assembly.
C511, Reduced-Pressure Principle Backflow Prevention
Assembly.

h.  C512, Air-Release, Air/VVacuum, and Combination Air Valves for

Waterworks Service.

I. C515, Reduced-Wall, Resilient-Seated Gate Valves for Water
Supply Service.

C541, Hydraulic and Pneumatic Cylinder and VVane-Type
Actuators for Valves and Slide Gates.

«Q

N ¢

k.  C542, Electric Motor Actuators for Valves and Slide Gates.

l. C550, Protective Interior Coatings for Valves and Hydrants.

m.  C606, Grooved and Shouldered Joints.

n.  C800, Underground Service Line Valves and Fittings.
PW\DENO003\D3226100 PROCESS VALVES AND OPERATORS
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6. ASTM International (ASTM):

a.
b.

C.

A276, Standard Specification for Stainless Steel Bars and Shapes.
A351/A351M, Standard Specification for Castings, Austenitic, for
Pressure-Containing Parts.

A380, Standard Practice for Cleaning, Descaling, and Passivation
of Stainless Steel Parts, Equipment, and Systems.

A564/A564M, Standard Specification for Hot-Rolled and
Cold-Finished Age-Hardening Stainless Steel Bars and Shapes.
B61, Standard Specification for Steam or Valve Bronze Castings.
B62, Standard Specification for Composition Bronze or Ounce
Metal Castings.

B98/B98M, Standard Specification for Copper-Silicon Alloy Rod,
Bar, and Shapes.

B127, Standard Specification for Nickel-Copper Alloy

(UNS NO04400) Plate, Sheet, and Strip.

B139/B139, Standard Specification for Phosphor Bronze Rod, Bar
and Shapes.

B164, Standard Specification for Nickel-Copper Alloy Rod, Bar,
and Wire.

B194, Standard Specification for Copper-Beryllium Alloy Plate,
Sheet, Strip, and Rolled Bar.

B584, Standard Specification for Copper Alloy Sand Castings for
General Applications.

D429, Standard Test Methods for Rubber Property-Adhesion to
Rigid Substrates.

D1784, Standard Specification for Rigid Poly(Vinyl Chloride)
(PVC) Compounds and Chlorinated Poly(Vinyl Chloride)
(CPVC) Compounds.

7. Canadian Standards Association, Inc. (CSA): 9.1, Manually Operated
Gas Valves for Appliances, Appliance Connector Valves and Hose End
Valves.

8.  Chlorine Institute (Cl): Pamphlet 6, Piping Systems for Dry Chlorine.

9.  FM Global (FM).

10. Food and Drug Administration (FDA).

11. International Association of Plumbing and Mechanical Officials
(IAPMO).

12.  Manufacturers Standardization Society (MSS):

a.  SP-80, Bronze Gate, Globe, Angle, and Check Valves.

b.  SP-81, Stainless Steel, Bonnetless, Flanged Knife Gate Valves.

c.  SP-85, Gray Iron Globe and Angle Valves, Flanged and
Threaded Ends.

d.  SP-88, Diaphragm Valves.

e.  SP-110, Ball Valves Threaded, Socket-Welding, Solder Joint,
Grooved and Flared Ends.
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13. National Electrical Manufacturers Association (NEMA): 250,
Enclosures for Electrical Equipment (1000 Volts Maximum).
14. NSF International (NSF):

a.

b.

NSF/ANSI 61, Drinking Water System Components - Health
Effects.
NSF/ANSI 372, Drinking Water System Components - Lead
Content.

15. Underwriters Laboratories (UL).
16. USC Foundation for Cross-Connection Control and Hydraulic Research.

1.02 SUBMITTALS

A. Action Submittals:

1.  Shop Drawings:

a.

Product data sheets for each make and model. Indicate valve Type
Number, applicable Tag Number, and facility name/number or
service where used.

Complete catalog information, descriptive literature,
specifications, and identification of materials of construction.
Certification for compliance to NSF/ANSI 61 for valves used for
drinking water service.

Power and control wiring diagrams, including terminals and
numbers.

For each power actuator provided, manufacturer’s standard data
sheet, with application specific features and options clearly
identified.

Sizing calculations for open-close/throttle and modulating valves.
Anchorage and bracing drawings and cut sheets, as required by
Section 01 88 15, Anchorage and Bracing.

B. Informational Submittals:

1.  Anchorage and bracing calculations as required by Section 01 88 15,
Anchorage and Bracing.

2. Manufacturer’s Certificate of Compliance, in accordance with
Section 01 61 00, Common Product Requirements, for:

a.
b.

Electric actuators; full compliance with AWWA C542.
Butterfly valves; full compliance with AWWA C504.

3. Component and attachment testing seismic certificate of compliance
as required by Section 01 45 33, Special Inspection and Testing.

PW\DENO003\D3226100
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>

Tests and inspection data.

Operation and Maintenance Data as specified in Section 01 78 23,
Operation and Maintenance Data.

6.  Manufacturer’s Certificate of Proper Installation, in accordance with
Section 01 43 33, Manufacturers’ Field Services.

o

PART 2 PRODUCTS
2.01 GENERAL

A.  Valves to include operator, actuator, handwheel, chain wheel, extension stem,
floor stand, operating nut, chain, wrench, and accessories to allow a complete
operation from the intended operating level.

B.  Valve to be suitable for intended service. Renewable parts not to be of a lower
quality than specified.

C.  Valve same size as adjoining pipe, unless otherwise called out on Drawings or
in Supplements.

D. Valve ends to suit adjacent piping.

E. Resilient seated valves shall have no leakage (drip-tight) in either direction at
valve rated design pressure. All other valves shall have no leakage (drip-tight)
in either direction at valve rated design pressure, unless otherwise allowed for
in this section or in stated valve standard.

F.  Size operators and actuators to operate valve for full range of pressures and
velocities.

G. Valve to open by turning counterclockwise, unless otherwise specified.
H.  Factory mount operator, actuator, and accessories.

l. Components and Materials in Contact with Water for Human Consumption:
Comply with the requirements of the Safe Drinking Water Act and other
applicable federal, state, and local requirements. Provide certification by
manufacturer or an accredited certification organization recognized by the
Authority Having Jurisdiction that components and materials comply with the
maximum lead content standard in accordance with NSF/ANSI 61 and
NSF/ANSI 372.

1. Use or reuse of components and materials without a traceable
certification is prohibited.
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2.02 SCHEDULE

A.  Additional requirements relative to this section are shown on Electric
Actuated Valve Schedule and Self-Regulated Valve Schedule located
at the end of this section.

2.03 MATERIALS

A

Bronze and brass valve components and accessories that have surfaces in
contact with water to be alloys containing less than 16 percent zinc and
2 percent aluminum.

1.

2.

Approved alloys are of the following ASTM designations: B61, B62,
B98/B98M (Alloy UNS No. C65100, C65500, or C66100),
B139/B139M (Alloy UNS No. C51000), B584 (Alloy UNS No.
C90300 or C94700), B164, B194, and B127.

Stainless steel Alloy 18-8 may be substituted for bronze.

Valve materials in contact with or intended for drinking water service to
meet the following requirements:

1.

2.

3.

Materials to comply with requirements of the Safe Drinking Water Act
and other applicable federal, state, and local requirements.

Coatings materials to be formulated from materials deemed acceptable
to NSF/ANSI 61.

Supply certification product is certified as suitable for contact with
drinking water by an accredited certification organization in accordance
with NSF/ANSI 61. Provide certification for each valve type used for
drinking water service.

2.04 FACTORY FINISHING

A. General:
1. Interior coatings for valves and hydrants shall be in accordance with
AWWA C550, unless otherwise specified.
2. Exterior coating for valves and hydrants shall be in accordance with
Section 09 90 00, Painting and Coating.
3. Material in contact with potable water shall conform to NSF/ANSI 61.
4.  Exposed safety isolation valves and lockout valves with handles,
handwheels, or chain wheels shall be “safety yellow.”
PW\DENO003\D3226100 PROCESS VALVES AND OPERATORS
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B.  Where epoxy lining and coating are specified, factory finishing shall be as

follows:

1. In accordance with AWWA C550.
2. Either two-part liquid material or heat-activated (fusion) material except
only heat-activated material if specified as “fusion” or “fusion bonded”

epoxy.

3. Minimum 7-mil dry film thickness except where limited by valve
operating tolerances.

2.05  VALVES
A. Gate Valves:
1.  General:
a.  AWWA gate valves to be in full compliance with stated AWWA
standard and the following requirements:

1)  Provide 2-inch operating nut and handwheel for AWWA
gate valves 12 inches and smaller.

2)  Provide totally enclosed spur or bevel gear operator with
indicator for AWWA gate valves 14 inches and larger.

3)  Provide Affidavit of Compliance per the applicable AWWA
standard for AWWA gate valves.

4)  Mark AWWA gate valves with manufacturer’s name or
mark, year of valve casting, valve size, and working water
pressure.

5)  Repaired AWWA gate valves shall not be submitted or
supplied.

6)  Supply AWWA gate valves with stainless steel bolting.

7) AWWA C509 and AWWA C515 valves may be substituted
for each other.

2. Type V100 Gate Valve 3 Inches and Smaller:
a.  All-bronze, screwed bonnet, packed gland, single solid wedge
gate, nonrising stem, Class 125 rated 200 psi CWP, complies with

MSS SP-80 Type 1.

b.  Manufacturers and Products:

1)  Crane; Figure 438, NPT threaded ends.

2)  Stockham; Figure B103, NPT threaded ends.

3) Crane; Figure 1324, soldered ends.

4)  Stockham; Figure B104, soldered ends.

5)  American Flow Control.

6)  Or equal in accordance with MAWSS standard
specifications.
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3. Type V120 Gate Valve 3 Inches to 48 Inches for Water Service:

a.  AWWA C500, iron body, bronze mounted, flanged ends,
double-disc gate, nonrising bronze stem, working water
pressure 200 psi for 3 inches through 12 inches and 150 psi
for 14 inches through 48 inches.

b.  Manufacturers and Products:
1)  M&H Valve Company; Style 67.
2)  Clow Valve Company; AWWA C500.
3)  American Flow Control.
4)  Or equal in accordance with MAWSS standard

specifications.
4.  Type V122 Gate Valve 3 Inches to 48 Inches for Buried Water Service:

a.  AWWA C500, iron body, bronze mounted, mechanical joint ends,
double-disc gate, nonrising bronze stem, 2-inch operating nut, and
O-ring sealed stuffing box, working water pressure of 200 psi for
3 inches through 12 inches and 150 psi for 14 inches through
48 inches.

b.  Manufacturers and Products:
1)  M&H Valve Company; Style 67.
2)  Clow Valve Company; AWWA C500.
3)  American Flow Control.
4)  Or equal in accordance with MAWSS standard

specifications.

B. Globe Valves:

1.  Type V236 Globe Style Hose Valve 1 Inch to 3 Inches:

a.  All-bronze, NPT threaded ends, inside screw-type rising
stem, TFE disc, cast brass male NPT by male NHT adapter
with hexagonal center wrench nut, complies with MSS
SP-80, rated 300 WOG.

b.  Manufacturers and Products:

1)  Stockham; Figure B-22T.
2)  Crane Co.; Cat. No. 7TF.
3)  Nibco; Figure T-235-Y.
2. Type V237 Angle Pattern Hose Valve 1 Inch to 2 Inches:

a.  All-bronze, NPT threaded ends, inside screw-type rising
stem, TFE disc, cast brass male NPT by male NHT adapter
with hexagonal center wrench nut, complies with
MSS SP-80, rated 300 WOG.

b.  Manufacturers and Products:

1)  Stockham; Figure B-222T.
2) Crane Co.; Cat. No. 17TF.
3)  Nibco; Figure T-335-Y.
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3. Type V295 Globe Valve for Dry Chlorine Gas Service 1/2 Inch to

2 Inches:

a.  Chlorine Institute, Pamphlet 6 compliant, ASME B16.34 compliant,
forged steel, ASTM A105 body and bonnet, blow-out proof stem,
NPS threaded ends, conventional port, Monel/Hastelloy trim, disc
with Teflon insert, pressure rating 1,975 psi at 100 degrees F.

b.  Round bolted bonnet with spiral wound gasket, outside screw and
yoke, bolted gland, and renewable seat.

C. Manufacturers and Products:
1)  Vogt, Class 800, Series 22141MT.
2)  Or approved equal.

C. Ball Valves:

1. Type V300 Ball VValve 3 Inches and Smaller for General Water and Air

Service:

a.  Two-piece, standard port, NPT threaded ends, bronze body and
end piece, hard chrome-plated solid bronze or brass ball, RTFE
seats and packing, blowout-proof stem, adjustable packing gland,
zinc-coated steel hand lever operator with vinyl grip, rated
600-pound WOG, 150-pound SWP, complies with MSS SP-110.
For steam service, provide stainless steel ball and stem.

b.  Manufacturers and Products:

1)  Threaded:
a)  Conbraco Apollo; 70-100.
b)  Nibco; T-580-70.
2)  Soldered:
a)  Conbraco Apollo; 70-200.
b)  Nibco; S-580-70.
2. Type V307 Stainless Steel Ball Valve 2 Inches and Smaller:

a. Three-piece, full port, ASTM A276 GR 316 or
ASTM A351/A351M GR CF8M stainless steel body and end
pieces, Type 316 stainless steel ball, NPT threaded ends,
reinforced PTFE seats, seals, and packing, adjustable packing
gland, blowout-proof stainless steel stem, stainless steel lever
operator with vinyl grip, rated 800 psig to 1,000 psig CWP,
complies with MSS SP-110.

b.  Manufacturers and Products:

1)  Conbraco Apollo; 86R-100/86-500 Series.
2)  Nibco; T-595-S6-R-66-LL.
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3. Type V309 Instrument Air Shutoff VValve 1/8 Inch to 3/4 Inch:

a.  Stainless steel body ball valve, nylon handle, tube fitting ends,
PTFE seats and seals, panel nut, rated 1,500 psi minimum.

b.  Manufacturers and Products:

1)  Swagelok; 40 Series.
2)  Parker Hannifin; B Series.
4.  Type V310 Ball Valve for Chlorine Liquid and Gas:

a.  600-pound WOG, carbon steel body, monel ball and stem,
reinforced Teflon seat, Teflon seals, double stem seal, lever
operator, screwed ends, nonlubricated, and comply with the
requirements of Chlorine Institute Pamphlet 6.

b.  Manufacturer and Product: ITT Camtite.

5.  Type V330 PVC Ball Valve 2 Inches and Smaller:

a.  Rated 150 psi at 73 degrees F, with ASTM D1784, Type I,
Grade 1 polyvinyl chloride body, ball, and stem, end entry, double
union design, solvent-weld socket ends, elastomer seat, Viton or
Teflon O-ring stem seals, to block flow in both directions. Provide
pressure relief hole drilled on low pressure side of ball.

b.  Manufacturers and Products:

1)  Nibco; Chemtrol Tru-Bloc.
2)  ASAHI/America; Type 21.
3)  Spears; True Union.
6. Type V331 PVC Ball Valve 3 Inches and 4 Inches:

a.  Rated 150 psi at 73 degrees F, with ASTM D1784 Type I,
Grade 1 PVC full port body, Teflon seat, EPDM O-ring stem,
face and carrier seals, end entry design with dual union,
solvent-weld socket ends, or single union ball valve with
flanged ends drilled to ASME B16.1. Provide pressure relief
hole drilled on low pressure side of ball.

b.  Manufacturers and Products:

1)  Nibco; Chemtrol Tru-Bloc.
2)  ASAHI/America; Type 21.

D. Plug Valves:

1.  Type V405 Eccentric Plug Valve 3 Inches to 12 Inches:

a.  Nonlubricated type rated 175 psig CWP, drip-tight shutoff with
pressure from either direction, cast-iron body, exposed service
flanged ends per ASME B16.1 or grooved ends in accordance
with AWWA C606 for rigid joints, buried service mechanical
joint ends, unless otherwise shown.
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b.  Plug cast iron with round or rectangular port of no less than
80 percent of connecting pipe area and coated with Buna-N, seats
welded nickel, stem bearings lubricated stainless steel or bronze,
stem seal multiple V-rings, or U-cups with O-rings of nitrile
rubber, grit seals on both upper and lower bearings.

c.  For buried service, provide external epoxy coating.

d.  Operators:

1)  3-Inch to 4-Inch Valves: Wrench lever manual.

2)  6-Inch to 12-Inch Valves: Totally enclosed, geared, manual
operator with handwheel, 2-inch nut or chain wheel. Size
operator for 1.5 times maximum operating shutoff pressure
differential for direct and reverse pressure, whichever is
higher. For buried service, provide completely sealed
operator filled with heavy lubricant and 2-inch nut.

e.  Manufacturers and Products:

1)  Pratt; Ballcentric.

2)  DeZurik; Style PEC.

3)  Milliken; Millcentric Series 600.

2. Type V420 Nonlubricated Plug Valve 3 inches and Smaller for Fuel

Oil Service:

a. Ductile iron or carbon steel body, straight-way rectangular ports,
Teflon sleeves, screwed ends, wrench operator.

b.  Class: 150, rated for 275 pounds WOG.

c.  Manufacturers and Products:

1)  Duriron Co.; Figure No. G432.

2)  Tufline; Figure 066.

3. Type V462 Gauge Cock 1/8 Inch to 1/4 Inch:

a. 1/4-inch bronze body, hexagon end pattern, tee head, male ends,
rated 125-pound SWP.

b.  Manufacturer and Product: United Brass Works; Figure 973.

4.  Type V464 Corporation Stop 1/2 Inch to 2 Inches:

a.  AWWA CB800 type, tapered threaded inlet, except when
connecting to tapped fittings which require IPS tapered threads,
outlet compression connection or IPS threads to suit connecting
pipe, stops 1 inch and smaller rated 100 psi, larger stops rated
80 psi.

b.  Manufacturers and Products:

1)  Ford Meter Box Co.

2)  Mueller Co.
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E. Check and Flap Valves:

1.  Type V608 Swing Check Valve 2 Inches to 24 Inches:

a. Per MAWSS Standard Specifications as identified as VV-200 by
MAWSS.

b.  DeZurik is an approved equal.

2. Type V642 Reduced Pressure Principle Backflow Prevention Assembly

3/4 Inch to 10 Inches:

a.  Two resilient seated check valves with an independent relief valve
between the valves, two nonrising stem resilient seated isolation
valves, test checks, in accordance with AWWA C5111, rated
175 psi maximum working pressure, meets requirements of USC
Foundation For Cross Connection Control and Hydraulic
Research.

b.  Manufacturers and Products:

1) FEBCO; Model 860.

2)  Danfoss Flomatic; Model RPZE/RPZ.
3)  Watts; Series 009/909.

4)  Apollo; Model RPLF4A.

F.  Self-Regulated Automatic Valves: Type V752 Sewage Air Release Valve
2 Inches to 4 Inches: Per MAWSS Standard Specifications.

G. Miscellaneous Valves:

1.  Type V940 Solenoid Valve 1/4 Inch to 2 Inches:

a.  Two-way internal pilot operated diaphragm type, brass body,
resilient seat suitable for air or water, solenoid coil molded epoxy,
NEMA insulation Class F, 120 volts ac, 60-Hz, unless otherwise
indicated. Solenoid enclosure NEMA 250, Type 4 unless
otherwise indicated. Size and normal position (when de-
energized) as indicated on Drawings.

b.  Minimum operating pressure differential no greater than 5 psig,
maximum operating pressure differential not less than 200 psig.

C. Manufacturers and Products:

1) ASCO.
2)  Skinner.
2.  Type V-953 Foot Style Check Valves 2 Inches and Smaller for Fuel Oil
Service:

a.  Bronze body, seat and poppets. Buna-N seal with 20 mesh
inlet strainer.

b.  Double poppet style pressure rated for 200 psi.

c.  Threaded end style.

d.  Manufacturers and Products:
1)  OPW; Figure 92 Foot Valve.
2)  Orequal.
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3.  Type V-954 Fusible Link Shut Off Valve for Fuel Oil Service:

a.

b.
C.
d

Ductile iron body.

Pressure rated for 200 psi WO6.
Threaded end style.

Manufacturers and Products:

1)  Morrison Bros. Co.; Figure 346DI.

4.  Type V-955 Process Solenoid Valves 3/4 Inch Size to 2 Inches for
Fuel Oil Service:

a.

Pilot operated type with orifice size not less than 80
percent of pipe size. Valves suitable for operation with
fuel oil. Materials shall be aluminum body, Buna N seals
and discs, and stainless steel core, core tube, and spring.
Valves shall operate from 0 to 150 psi pressure
differential, up to 180 degrees F fluid temperature, and
have a working pressure of no less than 250 psig.
Solenoids shall be continuous duty epoxy-encapsulated
coils suitable for operation on 120-volt ac, 60 Hz, and
shall have Type 7, watertight and explosion proof rated
enclosures. Valves shall be configured for normally
closed operation, and be provided with manual position
lock feature.

Manufacturers and Products:

1)  OPW; Figure 821 Solenoid Valve.

2)  Orequal.

5. Type V964 Overfill Prevention Valve 3 Inches and Smaller for Fuel Qil
Service:

a.

Valve assembly design meets the following requirements:

1)  prevents overfilling of tank, providing a positive shut off
during pressurized fill, yet allowing for full flow to shut-off
point.

2) provides cushioned shut-off without line shock. Outfitted
with Integral pressure relief device allowing non-
pressurized uncoupling upon completion of fill operation.

3)  shutoff level setting field adjustable through use of standard
length pipe nipples. Valve design allows the minimum shut
off height to be 2-inches below the tank’s interior overhead.

4)  furnished with tube adaptor accepting either 2 or 3-inch
drop tubes. Fill tube length adjusted at factory to terminate
8-inches above invert of storage tank.

5)  rated for not less than 150 gpm fuel delivery flowrate at a
pressure drop across the valve less than or equal to 8 psig.

6)  possesses manual test mechanism allowing float to be
activated during filling thereby verifying overfill prevention
operation.
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Valve body, plunger/dashpot and adaptor to be passivated, cast
aluminum. Shaft/linkage and hardware to be Type 304 stainless
steel. Hard coated aluminum poppet and Nitrile (BUNA-N) float.
Manufacturers and Products:

1)  OPW; Figure 61fSTOP-2000 with 61FT drop tube.

2)  Morrison Bros. Co.; Figure 9095AA or 9095X.

2.06 OPERATORS AND ACTUATORS

A.  Manual Operators:

1. General:

a.

o

For AWWA valves, operator force not to exceed requirements of
applicable valve standard. Provide gear reduction operator when
force exceeds requirements.

For non-AWWA valves, operator force not to exceed applicable
industry standard or 80 pounds, whichever is less, under operating
condition, including initial breakaway. Provide gear reduction
operator when force exceeds requirements.

Operator self-locking type or equipped with self-locking device.
Position indicator on quarter-turn valves.

Worm and gear operators one-piece design, worm-gears of gear
bronze material. Worm of hardened alloy steel with thread ground
and polished. Traveling nut type operator’s threaded steel reach
rod with internally threaded bronze or ductile iron nut.

2.  Exposed Operator:

a.
b.
C.

d.
3. Burie
a.

PW\DENO003\D3226100
MAY 2021

Galvanized and painted handwheel.

Cranks on gear type operator.

Chain wheel operator with tieback, extension stem, floor

stand, and other accessories to permit operation from

normal operation level.

Valve handles to take a padlock, and wheels a chain and padlock.

d Operator:

Buried service operators on valves larger than 2-1/2 inches shall
have a 2-inch AWWA operating nut. Buried operators on valves
2 inches and smaller shall have cross handle for operation by
forked key. Enclose moving parts of valve and operator in
housing to prevent contact with the soil.

Buried service operators to be grease packed and gasketed

to withstand submersion in water to 20 feet minimum.

Buried valves shall have extension stems, bonnets, and

valve boxes.
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B.
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Electric Operators, 120 Volts:

1.

General:

a.

b.

C.

Unit shall be low profile to reduce amount of required space
and weigh 15 pounds or less.

Size to 1-1/2 times required operating torque. Motor stall
torque not to exceed torque capacity of the valve.

Provide operator mounting bracket to mount operator to valve
providing minimal torque to piping system when operating.

Operator Operation, General:

a.
b.
C.

Suitable for full 90-degree rotation of quarter-turn valves.
Manually override handwheel.
Mechanical valve position indication.

Electronic Control:

a.

comQoeoT

Torque Limiting Switches: Two single pole, double
throw mechanical switches. Switches operate at any
point in valve travel.

Jammed-valve detection and protection.

Motor over-temperature detection and protection.
Travel limit switches, single pole double throw.

pen-Close (O/C) Service:

Duty cycle for intermittent ON-OFF operation shall be 25 percent.

Operator shall power to OPEN and power to CLOSE.

Local Indication and Control:

1) Integral mechanical valve POSITION indication, O percent
to 100 percent OPENED.

2)  Integral OPENED and CLOSED indication lights.

3) Integral LOCAL-OFF-REMOTE (L-O-R).

4)  Integral OPEN maintained switch which causes the valve to
stroke full OPENED, even if OPEN switch is released,
while L-O-R switch is in LOCAL.

5)  Integral CLOSE maintained switch which causes valve to
stroke full CLOSED, even if CLOSED switch is released,
while L-O-R switch is in LOCAL.

Remote Indication and Control:

1) Relay contact that closes when valve is capable of being
controlled remotely (L-O-R switch in REMOTE) for
connection to and monitoring by plant control system.

2)  Limit switch that closes when valve is fully OPENED for
connection to and monitoring by plant control system.

3)  Limit switch that closes when valve is fully CLOSED for
connection to and monitoring by plant control system.
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e. Modulating (M) Service:

1)
2)

3)

Operator rated for continuous duty with servo shall be rated

for 100 percent modulating operation.

Operator shall modulate based on an externally applied

4 mA to 20 mA dc signal.

Operator shall be equipped with an electronic servo module

for valve modulation.

a)  Module shall provide serial communications with
provided cable for setup of valve operation.

f. Local Indication and Control:

1)

2)
3)
4)

5)

6)

Integral mechanical valve POSITION indication, O percent
to 100 percent OPENED.

Integral OPENED and CLOSED indication lights.
Integral LOCAL-OFF-REMOTE (L-O-R).

Integral OPEN momentary switch which causes valve to
stroke towards OPENED, as long as OPEN switch is held,
while L-O-R switch is in LOCAL.

Integral CLOSE momentary switch which causes valve to
stroke towards CLOSED, as long as CLOSED switch is
held, while L-O-R switch is in LOCAL.

Position valve proportionally 0 to 100 percent OPEN with
external 4 mA to 20 mA dc signal while in REMOTE.

g. Remote Indication and Control:

1)

2)
3)

4)

Relay contact that closes when valve is capable of being
controlled remotely (L-O-R switch in REMOTE) for
connection to and monitoring by plant control system.
Limit switch that closes when valve is fully OPENED for
connection to and monitoring by plant control system.
Limit switch that closes when valve is fully CLOSED for
connection to and monitoring by plant control system.
Current Position Transmitter, 4 mA to 20 mA dc signal in
proportion to 0 percent to 100 percent OPENED, with

0.5 percent accuracy and 0.5 percent repeatability, capable
of driving a 750-ohm load, for connection to and monitoring
by Plant Control System.

5. Control Features: Electric motor actuators with features as noted above,
and as modified/supplemented in Electric Actuated Valve Schedule.
6.  Manufacturer and Product: Flowserve Limitorque or Rotork.
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C. Electric Motor Actuators, 480 Volts:

1. General:

a.
b.

C.

d.
2. Actua
a.

b.
C.
d.

Comply with latest version of AWWA C542.

Size to 1-1/2 times required operating torque. Motor stall torque
not to exceed torque capacity of valve.

Controls integral with actuator and fully equipped as specified in
AWWA C542,

Stem protection for rising stem valves.

tor Operation—General:

Suitable for full 90-degree rotation of quarter-turn valves or for
use on multiturn valves, as applicable.

Manual override handwheel.

Valve position indication.

Operate from FULL CLOSED to FULL OPEN positions or the
reverse in the number of seconds given in Electric Actuated
Valve Schedule.

Nonintrusive Electronic Control: Local controls, diagnostics, and
calibration, including limit and torque settings, shall be
accomplished nonintrusively. Electronic valve position display
with capability to show continuous torque output. If applicable,
provide two hand-held configuration units for every 10 actuators
provided, two minimum.

3. Open-Close(O/C)/Throttling(T) Service:

a.

b.

Size motors for one complete OPEN-CLOSE-OPEN cycle no less

than once every 10 minutes.

Actuator suitable for throttling operation of valve at intermediate

positions.

LOCAL-OFF-REMOTE Selector Switch, padlockable in each

position:

1)  Integral OPEN-STOP-CLOSE momentary pushbuttons with
seal-in circuits to control valve in LOCAL position.

2)  Remote OPEN-STOP-CLOSE momentary control dry
contact inputs in REMOTE position. Integral seal-in circuits
for remote OPEN and CLOSE commands; valve travel stops
when remote STOP contact opens.

3)  Auxiliary contact that closes in REMOTE position.

OPEN and CLOSED indicating lights.

Integral reversing motor starter with built-in overload protection.

PROCESS VALVES AND OPERATORS PW\DENO003\D3226100
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4.  Modulating (M) Service:

a.
b.

C.

Size actuators for continuous modulating duty.

Feedback potentiometer, or equivalent, and integral electronic

positioner/comparator circuit to maintain valve position.

HAND-OFF-AUTO (Local-Off-Remote) Selector Switch,

padlockable in each position:

1)  Integral OPEN-STOP-CLOSE momentary pushbuttons with
seal-in circuits to control valve in HAND (Local) position.

2) 4 mAto 20 mA dc input signal to control valve in AUTO
(Remote) position.

3)  Auxiliary contact that closes in AUTO (Remote) position.

OPEN and CLOSED indicating lights.

Ac motor with solid state reversing starter or dc motor with solid

state reversing controller, and built-in overload protection.

Controller capable of 1,200 starts per hour.

Duty cycle limit timer and adjustable band width, or equivalent, to

prevent actuator hunting.

Valve position output converter that generates isolated 4 mA to

20 mA dc signal in proportion to valve position, and is capable of

driving into loads of up to 500 ohms at 24 volts dc.

5. Limit Switch:

a.

b.

c

Single-pole, double-throw (SPDT) type, field adjustable, with
contacts rated for 5 amps at 120 volts ac.

Each valve actuator to have a minimum of two auxiliary transfer
contacts at end position, one for valve FULL OPEN and one for
valve FULL CLOSED.

Housed in actuator control enclosure.

6.  Control Features: Electric motor actuators with features as noted above,
and as modified/supplemented in Electric Actuated Valve Schedule.

o N

a.

PW\DENO003\D3226100
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Manufacturers and Products: Flowserve Limitorque or Rotork.
Accessories:

Pilot Solenoid Valve:

1)  Solenoid valve shall pilot control actuator in appropriate
configuration for type of open-close actuator being
controlled. Double acting actuator shall have four-way
solenoid valve, and spring return actuator shall have
three-way solenoid valve. Dual coil valve shall not
change position unless one coil is energized while the
other is de-energized.

2)  Pilot operated diaphragm type solenoid valve with brass
body and resilient seat. VValve with minimum operating
pressure differential no greater than 10 psig and maximum
operating pressure differential no less than 150 psig. Internal
parts corrosion-resistant. Solenoid valve to have Class F
molded coils for operation on 120 volts ac, 60-Hz, unless
otherwise indicated. Solenoid enclosure as defined in
NEMA 250, Type 4X.
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3)  Manufacturers and Products:
a)  Asco Red Hat.
b) C. A. Norgren Co.

2.07 ACCESSORIES

A. Tagging: 1-1/2-inch diameter heavy brass or stainless steel tag attached with
No. 16 solid brass or stainless steel jack chain for each valve, bearing valve
tag number shown on Self-Regulating Valve Schedule or Drawings.

B.  Limit Switch:

1.  Factory installed NEMA 4X limit switch by actuator manufacturer.

2.  SPST, rated at 5 amps, 120 volts ac.

C.  Extension Bonnet for Valve Operator: Complete with enclosed stem,
extension, support brackets, and accessories for valve and operator.

1.  Manufacturers and Products:

a. Pratt.
b.  DeZurik.

D. Cast-lron Valve Box: Designed for traffic loads, sliding type, with minimum
of 5-1/4-inch ID shaft.

1. Box: Cast iron with minimum depth of 9 inches.

2. Lid: Cast iron, minimum depth 3 inches, nonlocking type, marked
WATER, SEWER or GAS as applicable.

3. Extensions: Cast iron, ABS, or PVC pipe.

4.  Two-piece box and lid for valves 4 inches through 12 inches,
three-piece box and lid for valves larger than 12 inches with base
sized for valve.

5. Valve extension stem for valves with operating nuts 3 feet or greater
below finish grade.

6.  Manufacturers and Products:

a. East Jordan Iron Works; Cast-lron Valve Boxes.

b.  Bingham & Taylor; Cast-lron Valve Boxes.
PROCESS VALVES AND OPERATORS PW\DENO003\D3226100
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EXECUTION

3.01 INSTALLATION

A. Flange Ends:
1. Flanged valve bolt holes shall straddle vertical centerline of pipe.
2.  Clean flanged faces, insert gasket and bolts, and tighten nuts

progressively and uniformly.

B.  Screwed Ends:
1.  Clean threads by wire brushing or swabbing.
2. Apply joint compound.

C. PVC and CPVC Valves: Install using solvents approved for valve
service conditions.

D. Valve Installation and Orientation:
1.  General:

a. Install valves so handles operate from fully open to fully closed
without encountering obstructions.

b.  Install valves in location for easy access for routine operation and
maintenance.

C. Install valves per manufacturer’s recommendations.

2.  Gate, Globe, and Ball Valves:

a. Install operating stem vertical when valve is installed in horizontal
runs of pipe having centerline elevations 4 feet 6 inches or less
above finished floor, unless otherwise shown.

b.  Install operating stem horizontal in horizontal runs of pipe having
centerline elevations greater than 4 feet 6 inches above finish
floor, unless otherwise shown.

3. Eccentric Plug Valves:

a. Unless otherwise restricted or shown on Drawings, install valve as

follows:
1)  Liquids with suspended solids service with horizontal flow:
Install valve with stem in horizontal position with plug up
when valve is open. Install valve with seat end upstream
(flow to produce unseating pressure).
2)  Liquids with suspended solids service with vertical flow:
Install valve with seat in highest portion of valve (seat up).
3) Clean Liquids and Gas Service: Install valve with seat end
downstream of higher pressure when valve is closed
(higher pressure forces plug into seat).
PW\DENO003\D3226100 PROCESS VALVES AND OPERATORS
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4.  Butterfly Valves:

a. Unless otherwise restricted or shown on Drawings, install valve a
minimum of 8 diameters downstream of a horizontal elbow or
branch tee with shaft in horizontal position.

b.  For vertical elbow or branch tee immediately upstream of valve,
install valve with shaft in vertical position.

C. For horizontal elbow or branch tee immediately upstream of
valve, install valve with shaft in horizontal position.

d.  When installed immediately downstream of swing check, install
valve with shaft perpendicular to swing check shaft.

e. For free inlet or discharge into basins and tanks, install valve with
shaft in vertical position.

5. Check Valves:

a. Install valve in accordance with manufacturer’s instructions and
provide required distance from immediate upstream fitting.

b.  Install valve in vertical flow (up) piping only for gas services.

C. Install swing check valve with shaft in horizontal position.

d.  Install double disc swing check valve to be perpendicular to flow

pattern when discs are open.
6. Solenoid Valves: Install in accordance with manufacturer’s instructions.

Install line size ball valve and union upstream of each solenoid valve, in-line
flow switch, or other in-line electrical device, excluding magnetic flowmeters,
for isolation during maintenance.

Install safety isolation valves on fuel oil.

Extension Stem for Operator: Where depth of valve operating nut is 3 feet or
greater below finish grade, furnish operating extension stem with 2-inch
operating nut to bring operating nut to a point within 6 inches of finish grade.

Chain Wheel and Guide: Install chain wheel and guide assemblies or chain
lever assemblies on manually operated valves over 6 feet above finish
floor. Install chain to within 3 feet of finish floor. Where chains hang in
normally traveled areas, use appropriate “L” type tie-back anchors. Install
chains to within operator horizontal reach of 2 feet 6 inches maximum,
measured from normal operator standing location or station.

3.02 TESTS AND INSPECTION

A

B.

Valve may be either tested while testing pipelines, or as a separate step.

Test that valves open and close smoothly under operating pressure conditions.
Test that two-way valves open and close smoothly under operating pressure
conditions from both directions.
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C. Inspect air and vacuum valves as pipe is being filled to verify venting and
seating is fully functional.

D. Count and record number of turns to open and close valve; account for
discrepancies with manufacturer’s data.

E.  Set, verify, and record set pressures for relief and regulating valves.

F.  Automatic valves to be tested in conjunction with control system testing.
Set opening and closing speeds, limit switches, as required or
recommended by Engineer.

G. Test hydrostatic relief valve seating; record leakage. Adjust and retest to
maximum leakage of 0.1 gpm per foot of seat periphery.

3.03 SUPPLEMENTS

A.  The supplement listed below, following “End of Section,” is part of this
Specification.

1.  Self-Regulated Valve Schedule.

END OF SECTION
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Self-Regulated Valve Schedule

Valve Type Size Inlet* Outlet* Maximum Flow
Tag No. No. (inches) Pressure Pressure psig (gpm) Fluid
20-ARV-71-1 V752 2 0 25 150 1800 SS
20-ARV-22-(2-5) V752 2 0 30 150 300 DS

*Inlet Pressure = Set pressure for pressure relief valve or downstream set pressure for pressure reducing valve.
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SECTION 40 80 01
PROCESS PIPING LEAKAGE TESTING

PART 1 GENERAL
1.01 SUBMITTALS
A. Informational Submittals:

1.  Testing Plan:
a.  Submit prior to testing and include at least the information
that follows.
1)  Testing dates.
2)  Piping systems and section(s) to be tested.
3)  Testtype.
4)  Method of isolation.
5)  Calculation of maximum allowable leakage for piping
section(s) to be tested.
2. Certifications of Calibration: Testing equipment.
3. Certified Test Report.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
301 PREPARATION

A. Notify Engineer in writing 5 days in advance of testing. Perform testing in
presence of Engineer.

B.  Pressure test piping at the pressures identified in the Piping Schedule
supplement of Section 40 27 00, Process Piping-General.

C.  Pressure Piping:

1.  Install temporary thrust blocking or other restraint as necessary to
protect adjacent piping or equipment and make taps in piping prior to
testing.

2. Wait 5 days minimum after concrete thrust blocking is installed to
perform pressure tests.

3. Prior to test, remove or suitably isolate appurtenant instruments or
devices that could be damaged by pressure testing.

4.  Chlorine and Sulfur Dioxide Piping: Test, dry, and clean in accordance
with requirements of Chlorine Institute Pamphlet 6.
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For Fuel Oil Service Piping: Pressure test with clean, dry compressed
air with a pressure dew point of minus 40 degrees Fahrenheit at the
testing pressure specified.

New Piping Connected to Existing Piping:

a. Isolate new piping with grooved-end pipe caps, spectacle blinds,
blind flanges, or as acceptable to Engineer.

b.  Test joint between new piping and existing piping by methods that
do not place entire existing system under test load, as approved by
Engineer.

Test Pressure: As indicated on Piping Schedule, or as specified by

equipment manufacturer .

D. Test section may be filled with water and allowed to stand under low pressure
prior to testing.

E.  Gravity Piping:

1.

2.

3.

Perform testing after service connections, manholes, and backfilling
have been completed between stations to be tested.

Determine groundwater level at time of testing by exploratory holes
or other method acceptable to Engineer.

Pipe 42 Inches Diameter and Larger: Joint testing device may be
used to isolate and test individual joints.

3.02 HYDROSTATIC TEST FOR PRESSURE PIPING

A.  Fluid: Clean water of such quality to prevent corrosion of materials in piping
system.

B.  Testing procedures in accordance with MAWSS standard specifications.

C.  Exposed Piping:

1. Perform testing on installed piping prior to application of insulation.

2. Maximum Filling Velocity: 0.25 foot per second, applied over full area
of pipe.

3. Vent piping during filling. Open vents at high points of piping system or
loosen flanges, using at least four bolts, or use equipment vents to purge
air pockets.

4.  Maintain hydrostatic test pressure continuously for 6 hour, minimum,
and for such additional time as necessary to conduct examinations for
leakage.

5. Examine joints and connections for leakage.

6.  Correct visible leakage and retest as specified.
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D. Buried Piping:

=

Test after backfilling has been completed.

Expel air from piping system during filling.

3. Apply and maintain specified test pressure with hydraulic force pump.
Valve off piping system when test pressure is reached.

4.  Maintain hydrostatic test pressure continuously for 6 hours minimum,
reopening isolation valve only as necessary to restore test pressure.

5.  Determine actual leakage by measuring quantity of water necessary to
maintain specified test pressure for duration of test.

6. Maximum Allowable Leakage:

no

L _ SD(P)IIZ
148,000
where:
L = Allowable leakage, in gallons per hour.
S = Length of pipe tested, in feet.
D = Nominal diameter of pipe, in inches.
P = Test pressure during leakage test, in pounds per
square inch.

7. Correct leakage greater than allowable, and retest as specified.
3.03 PNEUMATIC TEST FOR PRESSURE PIPING
A. Do not perform on:

1.  PVCor CPVC pipe.
2. Piping larger than 18 inches.
3. Buried and other non-exposed piping.

B.  Testing Fluid: Oil-free, dry air with pressure dew point as specified
hereinbefore for the intended service.

C. Procedure:

1. Apply preliminary pneumatic test pressure of 25 psig maximum to
piping system prior to final leak testing, to locate visible leaks. Apply
soap bubble mixture to joints and connections; examine for leakage.

2. Correct visible leaks and repeat preliminary test until visible leaks are
corrected.

3. Gradually increase pressure in system to half of specified test pressure.
Thereafter, increase pressure in steps of approximately one-tenth of
specified test pressure until required test pressure is reached.
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4.  Maintain pneumatic test pressure continuously for minimum of
10 minutes and for such additional time as necessary to conduct
soap bubble examination for leakage.

5. Correct visible leakage and retest as specified.

Allowable Leakage: Piping system, exclusive of possible localized instances
at pump or valve packing, shall show no visual evidence of leakage.

After testing and final cleaning, purge with nitrogen those lines that will
carry flammable gases to assure no explosive mixtures will be present in
system during filling process.

3.04 HYDROSTATIC TEST FOR GRAVITY PIPING

A

B.

Test in accordance with MAWSS standard specifications.

Testing Equipment Accuracy: Plus or minus 1/2-gallon water leakage
under specified conditions.

Maximum Allowable Leakage: 0.16 gallon(s) per hour per inch diameter
per 100 feet. Include service connection footage in test section, subjected
to minimum head specified.

Gravity Sanitary and Roof Drain Piping: Test with 15 feet of water to include
highest horizontal vent in filled piping. Where vertical drain and vent systems
exceed 15 feet in height, test systems in 15-foot vertical sections as piping is
installed.

Exfiltration Test:

1.  Hydrostatic Head:
a.  Atleast 6 feet above maximum estimated groundwater level in
section being tested.
b.  No less than 6 feet above inside top of highest section of pipe in
test section, including service connections.
2. Length of Pipe Tested: Limit length such that pressure on invert of
lower end of section does not exceed 30 feet of water column.

Infiltration Test:

1.  Groundwater Level: At least 6 feet above inside top of highest section
of pipe in test section, including service connections.
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G.  Piping with groundwater infiltration rate greater than allowable leakage rate
for exfiltration will be considered defective even if pipe previously passed a
pressure test.

H. Defective Piping Sections: Replace or test and seal individual joints, and retest
as specified.

3.05 PNEUMATIC TEST FOR GRAVITY PIPING

A. Equipment:

1.  Calibrate gauges with standardized test gauge provided by Engineer at
start of each testing day. Engineer will witness calibration.

2. Install gauges, air piping manifolds, and valves at ground surface.

3. Provide pressure release device, such as rupture disc or pressure relief
valve, to relieve pressure at 6 psi or less.

4.  Restrain plugs used to close sewer lines to prevent blowoff.

B.  Procedure:

1. Require that no person enter manhole where pipe is under pressure.

2. Slowly introduce air into pipe section until internal air pressure
reaches 4 psi greater than average back pressure of groundwater
submerging pipe.

3. Allow 2 minutes minimum for air temperature to stabilize.

C. Allowable Leakage: Test section will be considered defective when time
required for pressure to decrease from 3.5 psi to 2.5 psi greater than average
back pressure of groundwater submerging pipe is less than that computed
using values from following table:

Table 1*
A B C D E F
Pipe Time per Test Test Time Length at Time per
Diameter Foot up to Length for any Which Foot for
(Inches) Lengthin (Feet) Length Time Total
ColC Between in Col F Length
(Seconds) ColC&E Applies (Seconds)
(Min:Sec) (Feet)
4 0.18 636 1:54 1,114 0.10
6 0.40 424 2:50 743 0.23
8 0.71 318 3:47 557 0.41
10 1.11 255 4:43 446 0.63
12 1.60 212 5:40 371 0.91
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Table 1*
A B C D E F

Pipe Time per Test Test Time Length at Time per
Diameter Foot up to Length for any Which Foot for

(Inches) Lengthin (Feet) Length Time Total

ColC Between in Col F Length
(Seconds) ColC&E Applies (Seconds)
(Min:Sec) (Feet)

15 2.50 170 7:05 297 1.42

18 3.62 141 8:30 248 2.06

21 4.92 121 9:55 212 2.81

24 6.42 106 11:20 187 3.67

Example: 15-inch diameter pipe:

For 150 feet, T = 2.50 sec (Col B) x 150 ft = 375 sec = 6:15
For 250 feet, T = 7:05 (Col D)

For 500 feet, T = 1.42 sec (Col F) x 500 ft = 710 sec = 11:50

*Based on 0.003 cfm per square foot with a minimum significant loss of 2 ¢cfm and a
maximum loss of 3.5 cfm.

Piping with groundwater infiltration rate greater than allowable leakage rate
for exfiltration will be considered defective even if pipe previously passed a
pressure test.

Defective Piping Sections: Replace or test and seal individual joints, and
retest as specified.

3.06 FIELD QUALITY CONTROL

A

Test Report Documentation:

ISAE B

Test date.

Description and identification of piping tested.

Test fluid.

Test pressure.

Remarks, including:

a.  Leaks (type, location).

b.  Repair/replacement performed to remedy excessive leakage.
Signed by Contractor and Engineer to represent that test has been
satisfactorily completed.

END OF SECTION
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SECTION 40 90 00

INSTRUMENTATION AND CONTROL

FOR PROCESS SYSTEMS

PART 1 GENERAL

1.01 SUMMARY

A.  This section gives general requirements for Process Instrumentation and
Control (PIC). The following PI1C subsections expand on requirements of

this section:

arwNE

Section 40 91 00, Instrumentation and Control Components.
Section 40 94 13, Operational Technology (OT) Components.
Section 40 95 80, Fiber Optic Communication System.
Section 40 96 00, Applications Software.

Section 40 96 02, OT Networking Software.

B.  Major Work Items: Includes but is not limited to engineering, furnishing,
installing, calibrating, adjusting, testing, documenting, starting up, and
training for complete PIC.

1. Base Bid. Includes but is not limited to:

cooe

oQ o
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Level instrumentation for the new Biosolids Tanks.

Pressure instrumentation for the Digested Sludge Pumps.
Pressure instrumentation for the Smith Sludge Pumps.

Local control panel 20-LCP-12-1, Smith Sludge Pumps
Control Panel.

Level instrumentation for the Polymer Storage Tanks.

Local control panel 20-LCP-49-1, Polymer Truck Fill Panel.
Local control panel 20-LCP-30-10, Conveyor Gate Control Panel.
Level and Pressure instrumentation for the new Plant Drain
Pump Station.

Instrument power and/or signal surge suppression as shown on
P&ID drawings.

Programmable Automation Controller (PAC) Control Panel
20-CP-1 (Dewatering Building) and Remote Input/Output
(RIO) Panels 85-CP-1 (Secondary Digester Building), and
83-CP-1 (Final Clarifiers Electrical Building).

Programmable Automation Controller (PAC) Control Panel
82-CP-1 (Blower Building).
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l. Modifications to convert existing Emerson Bristol Babcock PAC
control panels to Allen-Bradley ControlLogix control panels. This
work includes a new subpanel for 83-CP-2 (Sidestream Pump
Station Control Panel). Remove existing Panelview operator
interface from the panel door and cover the opening with a plate
of matching color and material.

m.  Provision of all labor (including terminations) for retrofit
work associated with converting existing Emerson Bristol
PACs to Allen-Bradley PACs. For the base bid, this includes
panels 83-CP-1, 83-CP-2, and 85-CP-1.

n.  Provision of Trihedral’s VTScada software and licensing. Load
and configure VVTScada software onto virtual machines as
specified in Sections 40 94 13, Operational Technology (OT)
Components, and 40 96 02, OT Networking Software.

0.  Relocation of existing Wonderware Archestra SCADA system
to temporary control room facilities during construction of the
Dewatering Building. SCADA system shall remain fully
functional during construction. Coordinate with Owner to
relocate existing network and WAN communication equipment
as necessary.

p.  Provide fiber optic cable and appurtenances for the SCADA
network fiber optic networks; both temporary and final. Terminate
and test all fibers in accordance with Specifications.

g.  Provide fiber optic cable and appurtenances (including fiber optic
patch panels and jumpers) for the Security network fiber optic
ring. Terminate and test all fibers in accordance with
Specifications.

r. Coordinate with Owner to support connecting the incoming fiber
optic cable from the Wesley A. James Operations Center to the
appropriate equipment in the existing Administration Building
electrical/communication room.

S. For the temporary control network, coordinate with Owner and
provide fiber optic cable, connections, jJumpers, and patch panels
to accommodate extending the incoming fiber optic cable from the
Administration Building electrical/communication room to the
existing Maintenance Building and into the temporary server
room.

t. For the final control network, coordinate with Owner and provide
fiber optic cable, connections, jumpers, and patch panels to
accommodate extending the incoming fiber optic cable from the
Administration Building electrical/communication room to the
new Dewatering Building and into the business rack in the new
server room on the second floor.

INSTRUMENTATION AND CONTROL PW\DENO003\D3226100
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u.  Facilitate specified workshops with the Owner and Engineer to
discuss and refine MAWSS Hardware and Software standards
referenced by this Project. All changes shall be documented.

v.  Provide document updates to all MAWSS Hardware and Software
Standards referenced by this Project. Updates shall be in the form
of Word documents with “track changes” enabled.

w.  Applications Software (programming):

1)

2)

3)

4)

5)

6)

PW\DENO003\D3226100
MAY 2021
©COPYRIGHT 2021 JACOBS

All PAC, OIU, and SCADA programs shall conform to the
MAWSS Standards documents. Contractor shall obtain a
copy of the latest MAWSS standards before beginning any
programming activities.

Configure the PAC controllers in 20-CP-1 as a redundant

PAC system. Program specified control strategies for the

Dewatering Building and its related subsystems.

Implement 82-CP-1 as an independent PAC for equipment

in the Blower Building. Convert existing Bristol PAC

equipment functionality (currently in RTU-1 which will be
demolished) to the Allen-Bradley CompactLogix platform.

Control strategy logic shall reside in the 82-CP-1 PAC

controller.

a)  Note - During the temporary operations phase of the
project, the existing Wonderware Archestra
application will continue to monitor and control the
plant. The RTU-1 tags shall be converted within the
application to interface with new 82-CP-1. Provide
any necessary additional Wonderware 1/O driver
licensing and configuration to allow communications
using the appropriate Allen-Bradley protocol.

Implement 85-CP-1 as a Device Level Ring (DLR) remote

1/0 rack for equipment in the Secondary Digester Building.

Convert existing Bristol PAC equipment functionality to

the Allen-Bradley ControlLogix platform. Control

strategy logic shall reside in the redundant PAC

controllers in 20-CP-1.

Implement 83-CP-1 as a DLR remote 1/O rack for

equipment in the existing Final Clarifiers Electrical

Building. Convert existing Bristol PAC equipment

functionality to the Allen-Bradley ControlLogix platform.

Control strategy logic shall reside in the redundant

PAC controllers in 20-CP-1.

Implement 83-CP-2 as a DLR remote 1/O rack for

equipment in the existing Sidestream Pump Station PAC

in the existing Final Clarifiers Electrical Building. Convert
existing Allen-Bradley PLC-5 equipment functionality to
the Allen-Bradley ControlLogix platform. Control strategy
logic shall reside in the redundant PAC controllers in
20-CP-1.

INSTRUMENTATION AND CONTROL
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7)  Implement Trihedral’s VTScada product for the plant
SCADA software. Existing SCADA software is
Wonderware Archestra. All C.C. Williams in-plant
systems shall be converted to VTScada. Configure the
built-in Historian and Roster Call-out/Dialer. Configure
plant reports as specified. The VTScada system and all of
its features shall be fully redundant.

8)  Perform a Physical to Virtual (P2V) conversion of the
existing Wonderware Archestra servers. Port to virtual
machines hosted on the SCADA servers in the Dewatering
Building Server Room. External interfaces to support legacy
systems (including the Wright-Smith WWTP and telemetry
sites) shall be relocated and shall remain fully functional
using the legacy Archestra servers.

9) Integrate vendor packaged control panels into the VTScada
system. These include, but are not limited to:

a)  Belt Filter Press Control Panels:
(1) 20-VCP-20-1.
(2) 20-VCP-20-2.
(3) 20-VCP-20-3.
(4) 20-VCP-20-4.
b)  Generator Control Panel, 20GEN-CP-1.
c)  Headworks Control Panels (existing).
(1) MCP-1, Screening Train 1&2.
(2) MCP-2, Screening Train 3&4.
(3) MCP-3, Grease/Septage Receiving.
(4) LCP-1, Grit Removal Train 1&2.
(5) LCP-2, Grit Removal Train 3&4.

2. Additive Alternate #1:

a.
b.
C.
d.

e.

Chlorine leak detection instrumentation.

Sulfur Dioxide leak detection instrumentation.

Leak Detection Alarm Panels 50-FP-4, 50-FP-5, 50-FP-6, and

50-FP-7

Remote Input/Output (RIO) Panel 50-CP-1 (Chlorine/SO2

Building).

Applications Software (programming):

1)  Implement 50-CP-1 as a DLR remote 1/O rack for
equipment in the new Chlorine/SO2 Building.
Control strategy logic shall reside in the redundant
PAC controllers in 20-CP-1.

3. Additive Alternate #9:

a.

Modifications to convert existing Emerson Bristol Babcock PAC
control panels to Allen-Bradley ControlLogix control panels. This
work includes a new subpanel for 91-CP-1 (Headworks Main
Control Panel). PICS supplier is allowed to provide a new
enclosure to ease installation logistics.

INSTRUMENTATION AND CONTROL PW\DENO003\D3226100
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Provision of all labor (including terminations) for retrofit work
associated with converting the existing Emerson Bristol PAC to
the Allen-Bradley PAC for 91-CP-1.

Applications Software (programming):

1)  Implement 91-CP-1 as a DLR remote 1/O rack for
equipment in the existing Headworks Electrical Building.
Convert existing Bristol PAC equipment functionality to
the Allen-Bradley ControlLogix platform. Control
strategy logic shall reside in the redundant PAC
controllers in 20-CP-1.

A. The following is a list of standards which may be referenced in this section
and other PIC subsections:

1.

2.
a.
b.
C.
d.
e.

3.

4.

5.
a.
b.
C.
d.
e.

6.

7.

PW\DEN003\D3226100
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American National Standards Institute (ANSI).
ASTM International (ASTM):

A182/A182M, Standard Specification for Forged or Rolled Alloy
and Stainless Steel Pipe Flanges, Forged Fittings, and Valves and
Parts for High-Temperature Service.

A276, Standard Specification for Stainless Steel Bars and Shapes.
A312/A312M, Standard Specification for Seamless, Welded, and
Heavily Cold Worked Austenitic Stainless Steel Pipes.

B32, Standard Specification for Solder Metal.

B88, Standard Specification for Seamless Copper Water Tube.

Deutsche Industrie-Norm (DIN): VDE 0611, Specification for modular
terminal blocks for connection of copper conductors up to 1,000V ac
and up to 1,200V dc.

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

International Society of Automation (ISA):

RP12.06.01, Recommended Practice for Wiring Methods for
Hazardous (Classified) Locations Instrumentation Part 1: Intrinsic
Safety.

S5.1, Instrumentation Symbols and Identification.

S5.4, Instrument Loop Diagrams.

S50.1, Compatibility of Analog Signals for Electronic Industrial
Process Instruments.

TR20.00.01, Specification Forms for Process Measurement and
Control Instruments, Part 1: General.

International Conference on Energy Conversion and Application
(ICECA).
National Electrical Code (NEC).

INSTRUMENTATION AND CONTROL
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8.  National Electrical Manufacturers Association (NEMA):
a. 250, Enclosures for Electrical Equipment (1,000 Volts
Maximum).
b. ICS 1, Industrial Control and Systems General Requirements.
9. National Fire Protection Association (NFPA): 820, Standard for Fire
Protection in Wastewater Treatment and Collection Facilities.
10. NSF International (NSF):
a. NSF/ANSI 61, Drinking Water System Components - Health
Effects.
b.  NSF/ANSI 372, Drinking Water System Components - Lead
Content.
11. Underwriters Laboratory, Inc. (UL): 508A, Standard for Safety,
Industrial Control Panels.

1.03 DEFINITIONS
A. Abbreviations:

AFD: Adjustable Frequency Drive.

DLR: Device Level Ring

FDT: Factory Demonstration Test.

HMI: Human-Machine Interface.

HVAC: Heating, Ventilating, and Air Conditioning.
1&C: Instrumentation and Control.

1/0: Input and Output.

IT: Information Technology.

OIU: Operator Interface Unit.

10. OT: Operational Technology.

11. O&M: Operation and Maintenance.

12. P&ID: Process and Instrument Diagram.

13. PAC: Programmable Automation Controller.

14. PC: Personal Computer.

15. PIC: Process Instrumentation and Control.

16. RIO: Remote Input/Output (1/0).

17. RTU: Remote Terminal Unit.

18. SCADA: Supervisory Control and Data Acquisition.
19. SLDC: Single Loop Digital Controller.

20.  WAN: Wide Area Network.

©CoNoG~wWNE

B.  Enclosure: Control panel, console, cabinet, or instrument housing.

C. Instructor Day: Eight hours of actual instruction time.
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D. Standard Software: Software packages that are independent of Project on
which they are used. Standard software includes system software, supervisory
control, and data acquisition (SCADA) software.

1.  System Software: Application independent (non-project specific)
software developed by digital equipment manufacturers and software
companies. Includes, but is not limited to, operating systems; network
support, programming languages (C, C++, Visual C++, BASIC, Visual
Basic, etc); Office Suites (word processor, spreadsheet, database, etc.);
e-mail; security (firewall, antivirus; spam, spyware, etc.) debugging
aids; and diagnostics.

2.  SCADA Software: Software packages independent of specific process
control project on which they are used. Includes, but is not limited to,
providing configuring and run-time capability for, data acquisition (1/0
driver, OPC servers, etc.), monitoring, alarming, human-machine
interface, supervisory control, data collection, data retrieval, trending,
report generation, control, and diagnostics.

3. Controller Programming Software: Software packages for the
configuring of PACs, RTUs, DCUs, SLDC, and fieldbus devices.

E.  Application Software: Software to provide functions unique to this Project and
that are not provided by standard software alone, including but not limited to:

1.  Configuring databases, tables, displays, historians, reports,
parameter lists, ladder logic, function block, and control strategies
required to implement functions unique to this Project.

2. Programming in any programming or scripting language.

F.  Rising/Falling: Define action of discrete devices about their setpoint.

1.  Rising: Contacts close when an increasing process variable rises
through setpoint.

2.  Falling: Contacts close when a decreasing process variable falls
through setpoint.

G. Signal Types:

1.  Analog Signal, Current Type:
a.  4to 20 mA dc signals conforming to ISA S50.1.
b.  Unless otherwise indicated for specific PIC subsection
components, use the following ISA S50.1 options.
1)  Transmitter Type: Number 2, two-wire.
2)  Transmitter Load Resistance Capacity: Class L.
3)  Fully isolated transmitters and receivers.
2. Analog Signal, Voltage Type: 1 to 5 volts dc within panel where
common high precision dropping resistor is used.

PW\DENO003\D3226100 INSTRUMENTATION AND CONTROL
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3. Discrete signals, two-state logic signals using dc or 120V ac sources
as indicated.

4.  Pulse Frequency Signals:
a. Direct-current pulses whose repetition rate is linearly

proportional to process variable.

b.  Pulses generated by contact closures or solid state switches.
c.  Power source less than 30V dc.

5. Special Signals: Other types of signals used to transmit analog and
digital information between field elements, transmitters, receivers,
controllers, and digital devices.

1.04 SYSTEM DESCRIPTION
A.  Design Requirements:

1.  Complete detailed design of PIC components and PIC drawings.

2. Provide consistent hardware and software functions for PIC. For
example, provide functions in control logic, sequence controls, and
display layouts in same or similar manner.

3. PIC design as shown and specified includes:

a. Functional requirements, performance requirements, and
component specifications.
b.  P&IDs, block diagrams, and network diagrams.

4.  Typical drawings for installation details, control panel layouts, control
panel schedules, PAC 1/0 module wiring, panel power, and control
diagrams.

B. MAWSS-approved PIC System Integrators include the following
(no exceptions). Listed alphabetically:

1.  Automation Control Service, LLC.
2. Hargrove and Associates, Inc.

3. Prism Systems, Inc.

4, Revere Control Systems, Inc.

C. MAWSS-approved PIC Systems Integrators are strongly encouraged to attend
the Pre-Bid Conference and to specifically perform an inspection of the
existing Emerson Bristol PACs which shall be converted to Allen-Bradley
PACs.

D. Usea MAWSS-approved PIC System Integrator for at least the
following work:

1.  For PIC Equipment and Ancillaries:
a.  Completing detail design.
b.  Submittals.

INSTRUMENTATION AND CONTROL PW\DENO003\D3226100
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Equipment, enclosures, and ancillaries.

Instructions, details, and recommendations to, and
coordination with Contractor for Certificate of Proper
Installation.

Verify readiness for operation.

Verify correctness of final power and signal connections
(lugging and connecting).

Adjusting and calibrating.

Starting up.

Testing and coordination of testing.

Training.

Assist Engineer with Functional Test Part 2 as defined in
Article Field Quality Control.

2. Verify following Work not by PIC System Integrator is provided:

a.

b.
C.

d.

Correct type, size, and number of signal wires with their
raceways.

Correct electrical power circuits and raceways.

Correct size, type, and number of PIC-related pipes,
valves, fittings, and tubes.

Correct size, type, materials, and connections of process
mechanical piping for in-line primary elements.

3. NonPIC Equipment Directly Connected to PIC Equipment:

a.

b.

PW\DENO003\D3226100

MAY 2021

Obtain from Contractor, manufacturers’ information on

installation, interface, function, and adjustment.

Coordinate with Contractor to allow required interface and

operation with PIC.

For operation and control, verify installations, interfacing signal

terminations, and adjustments have been completed in accordance

with manufacturer’s recommendations.

Test to demonstrate required interface and operation with PIC.

Examples of items in this category, but not limited to the

following:

1)  Valve operators, position switches, and controls.

2)  Chemical feed pump and feeder speed/stroke controls.

3)  Automatic samplers.

4)  Motor control centers.

5)  Adjustable speed and adjustable frequency drive systems.

Examples of items not in this category:

1) Internal portions of equipment provided under Division 26,
Electrical, that are not directly connected to PIC equipment.

2)  Internal portions of package system instrumentation and
controls that are not directly connected to PIC equipment.

INSTRUMENTATION AND CONTROL
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1.05 SUBMITTALS
A. General:

1. Submit proposed Submittal breakdown consisting of sequencing and
packaging of information in accordance with Project Schedule.

2.  Partial Submittals not in accordance with Project Schedule will not
be accepted.

3. Submittal Format:

a. Hard Copy: Required, unless otherwise noted for specific items.

b.  Electronic Copies: Required, unless otherwise noted for specific
items.

1)  Manufacturers’ Standard Documents: Adobe Acrobat PDF.
2)  Documents created specifically for Project:
a)  Textand Graphics: Microsoft Word or Adobe Acrobat
PDF.
b)  Lists: Microsoft Excel, unless otherwise noted for
specific items.
c)  Drawings: MicroStation or AutoCAD. Coordinate
with Owner.

4.  Identify proposed items, options, installed spares, and other provisions
for future work (for example, reserved panel space; unused components,
wiring, and terminals).

5.  Legends and Abbreviation Lists:

a.  Definition of symbols and abbreviations used; for example,
engineering units, flowstreams, instruments, structures, and other
process items used in nameplates, legends, data sheets, point
descriptions, HMI displays, alarm/status logs, and reports.

b.  Use identical abbreviations in PIC subsections.

c.  Submit updated versions as they occur.

6.  Activity Completion:

a.  Action Submittals: Completed when reviewed and approved.

b.  Informational Submittals: Completed when reviewed and found
to meet conditions of the Contract.

B. Action Submittals:

1.  Control Room Migration Plan:
a. Provide detailed action plan for migrating the existing Server
Room and Control Room in the existing Operations Building to
the temporary facilities in the existing Maintenance Building.

INSTRUMENTATION AND CONTROL PW\DENO003\D3226100
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b.  Action Plan shall include:

1)  Detailed schedule of activities. Coordinate schedule with
Contractor. Include specific dates and durations. Show task
dependencies.

a)  Include plans for connecting incoming plant fiber
optic cable to temporary and then to final control
room facilities. Coordinate with Owner regarding
MAWSS supplied fiber optic cable and connection
dependencies.

2)  Provide list of existing components to be relocated.

3)  For the temporary Server Room and temporary Control
Room in the Maintenance Building:

a)  Provide proposed layout of components.

b)  Provide proposed power plan.

c)  Provide proposed network connection plan and
block diagram.

c.  Proposed schedule shall include a listing of critical path submittals
which shall include (but is not limited to):

1)  Control Panel Submittal for 82-CP-1.

2)  Fiber Optic Cable Submittal.

3)  Networking Components (as required to implement and
maintain the temporary PAC/SCADA fiber optic network).

d.  Include software migration plan for relocation of existing
Wonderware Archestra SCADA system.

1)  Note that conversion of existing RTU-1 to new PAC control
panel 82-CP-1 must be included in the software migration
plan. RTU-1 will be demolished with the existing
Operations Building and that 1/0 must be re-mapped within
the Wonderware application for temporary monitoring and
control.

e. Include listing and proposed dates of necessary workshops related
to the migration plan and schedule. For example, a control
strategy workshop for 82-CP-1.

2. Bill of Materials: List of required equipment.

a.  Group equipment items by enclosure and field, and within an
enclosure, as follows:

1)  PIC Components: By component identification code.

2)  Other Equipment: By equipment type.

b.  Data Included:

1)  Equipment tag number.

2)  Description.

3)  Manufacturer, complete model number and all options
not defined by model number.

PW\DENO003\D3226100 INSTRUMENTATION AND CONTROL
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4)  Quantity supplied.
5)  Component identification code where applicable.
6)  For panels, include panel reference number and name
plate inscription.
C. Formats: Hard copy and Microsoft Excel.
3.  Catalog Cuts: 1&C components, electrical devices, and mechanical

devices:
a.  Catalog information, marked to identify proposed items and
options.

b.  Descriptive literature.
C. External power and signal connections.
d.  Scaled drawings showing exterior dimensions and locations
of electrical and mechanical interfaces.
4.  Component Data Sheets: Data sheets for I&C components.
a. Format:
1)  Similar to ISA TR20.00.01.
2)  Microsoft Excel, one component per data sheet.
3)  Submit proposed format for Component Data Sheets
before completing data sheets for individual components.
b.  Content: Specific features and configuration data for each
component, including but not limited to:
1)  Tag Number.
2)  Component type identification code and description.
3)  Location or service.
4)  Service conditions.
5)  Manufacturer and complete model number.
6)  Size and scale range.
7)  Setpoints.
8)  Materials of construction.
9)  Options included.
10) Power requirements.
11) Signal interfaces.
12) Name, address, and telephone number of manufacturer’s
local office, representative, distributor, or service facility.
C. Electronic Copies: Microsoft Excel.
5. Sizing and Selection Calculations:
a. Primary Elements:
1)  Complete calculations plus process data used. Example for
Flow Elements:
a)  Minimum and maximum values, permanent head loss,
and assumptions made.
b.  Controller, Computing, and Function Generating Modules: Actual
scaling factors with units and how they were computed.
C. Electronic Copies: Microsoft Excel, one file for each group of
components with identical sizing calculations.
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6.  Panel Construction Drawings:

a.

e.

f.

Scale Drawings: Show dimensions and locations of
panel-mounted devices, doors, louvers, subpanels,

internal and external.

Panel Legend (Bill of Material): List front of panel devices by
tag numbers, nameplate inscriptions, service legends, and
annunciator inscriptions.

Bill of Materials: List devices mounted within panel that are not
listed in panel legend. Include tag number, description,
manufacturer, and model number.

Construction Details: NEMA rating, materials, material thickness,
structural stiffeners, and brackets, lifting lugs, mounting brackets
and tabs, door hinges and latches, and welding and other
connection callouts and details.

Construction Notes: Finishes, wire color schemes, wire ratings,
wire, terminal block numbering, and labeling scheme.

Submit electronic copies of Drawings.

7. Detailed Wiring Diagrams:

a.

C.

Refer to Drawings for Detailed Wiring Diagrams including:

1)  Panel Wiring Diagrams for discrete control and power
circuits.

2)  Loop Wiring Diagrams showing individual wiring diagram
for each analog or pulse frequency loop.

3) Interconnecting Wiring Diagrams showing electrical
connections between equipment, consoles, panels, terminal
junction boxes, and field-mounted components.

Prepare as-built redline markup of detailed wiring diagrams.

Show terminal numbers on switch blocks, relays, and internal

components.

Submit electronic copies of Drawings.

8.  Panel Wiring Diagrams:

a.

PW\DENO003\D3226100
MAY 2021

Cover wiring within a panel including, but not limited to,

instrumentation, control, power, and communications, and

digital networks.

Objectives: For use in wiring panels, making panel connections,

and future panel trouble shooting.

Diagram Type:

1)  Ladder diagrams where applicable. Include devices that are
mounted in or on the panel that require electrical
connections. Show unique rung numbers on left side of each
rung.

2)  Schematic drawings for wiring of circuits that cannot be
well represented by ladder diagrams.

INSTRUMENTATION AND CONTROL
FOR PROCESS SYSTEMS

©COPYRIGHT 2021 JACOBS 4090 00-13



C.C. Williams WWTP Dewatering

Item Identification: Identify each item with attributes listed.

1)  Wires: Wire number and color. Cable number if part of
multiconductor cable.

2)  Terminals: Location (enclosure number, terminal junction
box number, or MCC number), terminal strip number, and
terminal block number.

3)  Components:

a)  Tag number, terminal numbers, and location
(“FIELD”, enclosure number, or MCC number).

b)  Switching action (open or close on rising or falling
process variable), setpoint value and units, and
process variable description (for example, Sump
Level High).

4)  1/0 Points: PAC unit number, I/O tag number, 1/O address,
terminal numbers, and terminal strip numbers.

5) Relay Caoils:

a)  Tag number and its function.

b)  Onright side of run where coil is located, list contact
location by ladder number and sheet number.
Underline normally closed contacts.

6) Relay Contacts: Coil tag number, function, and coil location
(ladder rung number and sheet number).

7)  Communications and Networks: Network type, address or
node identification, port or channel number, and type of
connector.

Show each circuit individually. No “typical” diagrams or “typical”

wire lists will be allowed.

Ground wires, surge protectors, and connections.

Wire and Cable Names: Show names and wire color for

circuits entering and leaving a panel. Refer to Division 26,

Electrical.

Loop Wiring Diagrams: Individual, end-to-end wiring diagram for
each analog and discrete or equipment loop.

a.  Conform to the minimum requirements of ISA S5.4.
b.  Under Paragraph 5.3 of ISA S5.4, include the information
listed under Subparagraphs 2 and 6.
c.  Show loop components within a panel and identify each
component, component terminals, and panel terminals.
d. If aloop connects to panels or devices not provided under this
section and its subsections, such as control valves, motor
control centers, package system panels, variable speed drives,
include the following information:
1)  Show the first component connected to within the panel
or device that is not provided under this section and its
subsections.
INSTRUMENTATION AND CONTROL PW\DENO003\D3226100
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2)  ldentify the component by tag and description.

3) ldentify panel and component terminal numbers.

e. Drawing Size: Individual 11-inch by 17-inch sheet for
each loop.

f. Divide each loop diagram into areas for panel face,
back-of-panel, field and PAC.

g.  One Drawing Per Loop: Show each loop individually. No
“typical” loop diagrams will be allowed.

h.  Show:

1)  Terminal numbers, location of dc power supply, and
location of common dropping resistors.

2)  Switching contacts in analog loops and output contacts
of analog devices. Reference specific control diagrams
where functions of these contacts are shown.

3)  Tabular summary on each analog loop diagram:

a)  Transmitting Instruments: Output capability.
b)  Receiving Instruments: Input impedance.
c)  Loop Wiring Impedance: Estimate based on
wire sizes and lengths shown.
d)  Total loop impedance.
e)  Reserve output capacity.
4)  Circuit and raceway schedule names.
10. Communications and Digital Networks Diagrams:

a.  Scope: Includes connections to telephone system, Ethernet
network, remote 1/O, and fieldbus (for example, Modbus,
Profibus, Foundation Fieldbus, Device Net, etc.).

b.  Format: Network schematic diagrams for each different
type of network. Include separate temporary and permanent
network diagrams.

c.  Show:

1) Interconnected devices, both passive and active.

2)  Device names and numbers.

3)  Terminal numbers.

4)  Communication Media: Type of cable.

5)  Connection Type: Type of connector.

6)  Node and device address numbers.

7)  Wire and cable numbers and colors.

11. Panel Power Requirements and Heat Dissipation: For control
panels tabulate and summarize:

a. Required voltages, currents, and phases(s).

b.  Maximum heat dissipations Btu per hour (or watts).

c.  Calculations.
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12.

13.

14.
15.

16.

d.  Steady State Temperature Calculations: Provide heat load
calculations showing the panel estimated internal steady state
temperature for ambient air temperatures as specified in
related sections. Include the impacts of internal heat
generation, solar radiation, and shielding.

e. Include manufacturer’s maximum temperature ratings for each
panel component.

Panel Plumbing Diagrams: For each panel containing piping and

tubing. Show type and size for:

a. Pipes and Tubes: Thickness, pressure rating, and materials.

b.  Components: Valves, regulators, and filters.

c.  Connections to panel-mounted devices.

d.  Panel interface connections.

e.  Submit electronic copies of Drawings.

Installation Details: Include modifications or further details required and

define installation of 1&C components.

Spares, expendables, and test equipment.

PAC I/0O List: Submit I/0 assignment and Rack/Slot/Point. Format -

Microsoft Excel:

a.  Where possible, distribute 1/0 points across PAC modules such
that like equipment is assigned to different 1/0 modules. For
example, assign Pump 1 points to Module 1, Pump 2 points to
Module 2, etc.

Anchorage and bracing drawings and cut sheets, as required by

Section 01 88 15, Anchorage and Bracing.

C. Informational Submittals:

1.  PICS Schedule of Values:
a.  Upon acceptance by Engineer, incorporate in Contractor’s
Schedule of Values specified in Section 01 29 00,
Payment Procedures.
b.  Incorporate proposed Submittal breakdown.
2.  PICS Progress Schedule:
a.  Upon acceptance by Engineer, incorporate in Contractor’s
Detailed Progress Schedule specified in Section 01 32 00,
Construction Progress Documentation.
b.  Incorporate proposed Submittal breakdown.
INSTRUMENTATION AND CONTROL PW\DEN003\D3226100
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3. Operation and Maintenance Data: In accordance with Section 01 78 23,
Operation and Maintenance Data, and in addition the following:
a.  General:

1)

2)

Provide sufficient detail to allow operation, removal,
installation, adjustment, calibration, maintenance and
purchasing replacements for PIC components.

Submittal Format: Both hard copy and electronic copies for
all submittals. Refer to Article Submittals, heading
Submittal Format.

b.  Final versions of Legend and Abbreviation Lists.

C. Process and Instrumentation Diagrams: Marked up copy of
revised P&ID to reflect as-built PIC design.

d.  Provide the following items as defined under heading Action

Submittals:
1)  Bill of materials.
2)  Catalog cuts.
3)  Instrument list.
4)  Component data sheets.
5)  Detailed Wiring Diagrams:
a)  Panel wiring diagrams.
b)  Loop diagrams.
c) Interconnecting wiring diagrams.
6)  Panel plumbing diagrams.
7)  Applications software documentation.

e. Manufacturer’s O&M manuals for components, electrical devices,
and mechanical devices:

1)

2)

Content for Each O&M Manual:

a)  Table of Contents.

b)  Operations procedures.

c) Installation requirements and procedures.

d)  Maintenance requirements and procedures.

e)  Troubleshooting procedures.

f)  Calibration procedures.

g) Internal schematic and wiring diagrams.

h)  Component and I/0 Module Calibration Sheets from
field quality control calibrations.

Provide PDF file will be linked index to all manuals.

f. List of spares, expendables, test equipment and tools provided.
List of additional recommended spares, expendables, test
equipment, and tools. Include quantities, unit prices, and
total costs.

PW\DENO003\D3226100
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4.  Provide Manufacturer’s Certificate of Proper Installation where
specified.
5.  Testing Related Submittals:
a. Factory Demonstration Test:
1)  Preliminary Test Procedures: Outline of proposed tests,
forms, and checklists.
2)  Final Test Procedures:
a)  Proposed test procedures, forms, and checklists.
b)  Capacity, Timing, and Simulation: Describe
simulation and monitoring methods used to
demonstrate compliance with capacity and timing
requirements.
3)  Test Documentation: Copy of signed off test results.
b.  Staging Site Demonstration Test:
1)  Preliminary Test Procedures: Outline of proposed tests,
forms, and checklists.
2)  Final Test Procedures: Proposed test procedures, forms,
and checklists.
3)  Test Documentation: Copy of signed-off test results when
tests are completed.
C. Functional Test:
1)  Preliminary Test Procedures: Outline of proposed tests,
forms, and checklists.
2)  Final Test Procedures: Proposed test procedures, forms,
and checklists.
3)  Test Documentation:
a)  Copy of signed-off test results.
b)  Completed component calibration sheets.
d.  Performance Test:
1)  Preliminary Test Procedures: Outline of proposed tests,
forms, and checklists.
2)  Final Test Procedures: Proposed test procedures, forms,
and checklists.
3)  Test Documentation: Copy of signed-off test results.
6.  Owner Training Plan: In accordance with Section 01 43 33,
Manufacturers’ Field Services.
7. Anchorage and bracing calculations as required by Section 01 88 15,
Anchorage and Bracing.
8.  Component and attachment testing seismic certificate of compliance
as required by Section 01 45 33, Special Inspection, Observation, and

Testing.
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1.06 QUALITY ASSURANCE

A. Qualifications. PIC System Integrator shall be selected from one of the
following MAWSS-approved integrators (listed alphabetically):

el N

Automation Control Service, LLC.
Hargrove and Associates, Inc.
Prism Systems, Inc.

Revere Control Systems, Inc.

B. PIC Coordination Meetings:

1.

4.

5.

PIC Kick-Off Meeting:

a.  Timing: Within 30 days of Notice to Proceed

b.  Purpose: Review scope of work required and answer questions.
c.  Other:

1)  Meeting shall include an onsite walk-through with the 1&C
Engineer. Focus of the walk-through will be planning the
conversion of Emerson Bristol PACs to Allen-Bradley
PACs and the relocation of the existing Wonderware
SCADA system to the temporary control facilities in the
Maintenance Building.

2)  Provide 21-day meeting notice to Engineer.

PIC Schedule Coordination Meeting:

a.  Timing: Following Engineer review of PIC Schedule.

b.  Purpose: Discuss Engineer’s comments and resolve
scheduling issues.

Startup and Training Meeting:

a. Purpose:

1)  Startup and testing planning.

2)  Resolve required changes to proposed training plan.

3) ldentify specific Owner personnel to attend training.
Software Design Workshops: Refer to 40 96 00, Applications Software,
for details and quantity required.

Provide for a minimum of 2 additional coordination meetings.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Inaccordance with Section 01 61 00, Common Product Requirements.

B.  Prior to shipment, include corrosive inhibitive vapor capsules in shipping
containers, and related equipment as recommended by capsule manufacturer.

PW\DENO003\D3226100 INSTRUMENTATION AND CONTROL
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Prior to installation, store items in dry indoor locations. Provide heating in
storage areas for items subject to corrosion under damp conditions.

Cover panels and other elements that are exposed to dusty construction
environments.

1.08 SEQUENCING AND SCHEDULING

A

Refer to Section 01 31 13, Project Coordination, for Contractor’s scheduling
requirements for applications software testing.

Prerequisite Activities and Lead Times: Do not start following key Project
activities until prerequisite activities and lead times listed below have been
completed and satisfied:

1.

N

o o

Shop Drawing Reviews by Engineer:

a.  Prerequisite: Engineer acceptance of Schedule of Values and
Progress Schedule.

b.  Schedule: In accordance with completed schedule of Shop
Drawing and Sample submittals specified in Section 01 33 00,
Submittal Procedures.

Test Prerequisite: Associated test procedures Submittals completed.

Training Prerequisite: Associated training plan Submittal completed,

and specific training course dates submitted and approved. Coordinate

training dates with Contractor’s construction schedule.

PAC and HMI Shipment to Site:

a.  General Prerequisites:

1)  Approval of PIC Shop Drawings and preliminary operation
and maintenance data.
2)  FDT completed.

PAC and HMI Installation Prerequisite: Equipment received at Site.

Functional Test Prerequisite: PAC and HMI installation complete.

Performance Test Prerequisite: Functional Test(s) completed and

facility started up.

1.09 MAINTENANCE

A

Maintenance Service Agreement: Not included in this Project.

1.10 EXTRA MATERIALS

A.  As specified in PIC subsections.

B. In computing spare parts quantities based on specified percentages,
round up to nearest whole number.
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C.  Spare Parts:

Percent of
Each Type
Description and Size Used No Less Than

dc power supplies 20 2
Fuses 20 5
Indicating light bulb 20 10
Relays 20 5
Terminal Blocks 10 10
Hand Switches and Lights 10 5
Surge Suppressors 10 2
PAC CPU Module 10 2
PAC Redundancy Module 10 2
PAC Power Supply Module 10 2
PAC Discrete Input Module 10 2
PAC Discrete Output Module 10 2
PAC Analog Input Module 10 2
PAC Analog Output Module 10 2
PAC Ethernet Module (DLR) 10 2
PAC Ethernet Module (non- 10 2
DLR)

PAC Panel Ethernet Switch 10 2
Ethernet Tap (ETAP) Device, 10 2
(1) Fiber Optic port

Ethernet Tap (ETAP) Device, 10 2
(2) Fiber Optic ports

D. Expendables: For following items provide manufacturer’s recommended
2-year supply, unless otherwise noted.

1. Corrosion-inhibiting vapor capsules. 2-year supply per panel/RTU
provided.
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PART 2

PRODUCTS

2.01 GENERAL

A

Provide PIC functions shown on Drawings and required in PIC subsections
for each system and loop. Furnish equipment items required in PIC
subsections. Furnish materials, equipment, and software whether indicated or
not, necessary to effect required system and loop performance.

Products shall comply with MAWSS Standards unless stated otherwise.

First Named Manufacturer: PIC design is based on first named manufacturers
of equipment, materials, and software.

1. If an item is proposed from other than first named manufacturer, obtain
approval from Engineer for such changes in accordance with the
General Conditions, Article 6.05 Substitutes and “Or Equals”.

2. If proposed item requires, but not limited to, different installation,
wiring, raceway, enclosures, intrinsically safe barriers, and accessories,
provide such equipment and work.

3. Items specified with “No Equal” or similar terminology should be
supplied as specified.

Like Equipment Items:

1. Use products of one manufacturer and of the same series or family of
models to achieve standardization for appearance, operation,
maintenance, spare parts, and manufacturer’s services.

2. Implement same or similar functions in same or similar manner. For
example, control logic, sequence controls, and display layouts.

Components and Materials in Contact with Water for Human Consumption:
Comply with the requirements of the Safe Drinking Water Act and other
applicable federal, state, and local requirements. Provide certification by
manufacturer or an accredited certification organization recognized by the
Authority Having Jurisdiction that components and materials comply with
the maximum lead content standard in accordance with NSF/ANSI 61 and
NSF/ANSI 372.

1. Use or reuse of components and materials without a traceable
certification is prohibited.

INSTRUMENTATION AND CONTROL PW\DENO003\D3226100
FOR PROCESS SYSTEMS MAY 2021

4090 00 - 22

©COPYRIGHT 2021 JACOBS



C.C. Williams WWTP Dewatering

2.02 1&C COMPONENTS

A.  Specifications: Refer to Section 40 91 00, Instrumentation and Control
Components, for specifications for I&C components.

B. Components for Each Loop: Major components for each loop are listed in
Instrument List referenced in Article Supplements. Furnish equipment that is
necessary to achieve required loop performance.

C.  Control Panels: Reference Control Panel Schedule in Article Supplements.
2.03 PROGRAMMABLE AUTOMATION CONTROLLERS

A. Reference PAC Equipment List in Article, Supplements, and PAC
components in Section 40 91 00, Instrumentation and Control Components.

2.04 SERVICE CONDITIONS

A.  Standard Service Conditions: The following defines certain types of
environments. PIC subsections refer to these definitions by name to specify
the service conditions for individual equipment units. Design equipment for
continuous operation in these environments:

1.  Computer Room, Air Conditioned:
a.  Temperature: 60 degrees F to 80 degrees F.
b.  Relative Humidity: 40 percent to 60 percent.
C. NEC Classification: Nonhazardous.
2. Inside, Air Conditioned:
a. Temperature:
1)  Normal: 60 degrees F to 80 degrees F.
2)  With Up to 4-Hour HVAC System Interruptions:
40 degrees F to 105 degrees F.
b.  Relative Humidity:
1)  Normal: 10 percent (winter) to 70 percent (summer).
2)  With Up to 4-Hour HVAC System Interruption:
10 percent to 100 percent.
C. NEC Classification: Nonhazardous.
3. Inside:
a.  Temperature: 20 degrees F to 104 degrees F.
b.  Relative Humidity: 10 percent to 100 percent.
C. NEC Classification: Nonhazardous.
4.  Inside, Corrosive:

a.  Temperature: 20 degrees F to 104 degrees F.

b.  Relative Humidity: 10 percent to 100 percent.

C. Corrosive Environment: As noted.

d.  NEC Classification: Nonhazardous.
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Inside, Hazardous:

a.  Temperature: 20 degrees F to 104 degrees F.

b.  Relative Humidity: 10 percent to 100 percent.

C. NEC Classification: As shown on Electrical Drawings.

Outside:

a.  Temperature: 20 degrees F to 104 degrees F.

b.  Relative Humidity: 10 percent to 100 percent, rain, snow,
freezing rain.

C. NEC Classification: Nonhazardous.

Outside, Corrosive:

a.  Temperature: 20 degrees F to 104 degrees F.

b.  Relative Humidity: O to 100 percent, rain, snow,
freezing rain.

C. Corrosive Environment: As Noted.

d.  NEC Classification: Nonhazardous.

Outside, Hazardous:

a.  Temperature 20 degrees F to 104 degrees F.

b.  Relative Humidity: O to 100 percent, rain, snow,
freezing rain.

C. NEC Classification: As shown on Electrical Drawings.

B.  Standard Service Conditions for Panels and Consoles: Unless otherwise noted,
in Control Panel Schedule located in Article Supplements at End of Section,
design equipment for continuous operation in these environments:

1.

3.

Freestanding Panel and Consoles:

a. Inside, Air Conditioned: NEMA 1.

b. Inside: NEMA 12.

Smaller Panels and Assemblies (that are not freestanding):
a. Inside, Air Conditioned: NEMA 12.

b.  All Other Locations: NEMA 4X.

Field Elements: Outside.

2.05 NAMEPLATES AND TAGS

A. Panel Nameplates: Enclosure identification located on enclosure face.

1.  Location and Inscription: As shown on Drawings.
2. Materials: Laminated plastic attached to panel with stainless
steel screws.
3. Letters: 1/2-inch-high, white on black background, unless
otherwise noted.
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B. Component Nameplates, Panel Face: Component identification located
on panel face under or near component.

1. Location and Inscription: As shown on panel drawing.

2.  Materials: Adhesive-backed, laminated plastic.

3. Letters: 3/16-inch-high, white on black background, unless
otherwise noted.

C.  Component Nameplates, Back of Panel: Component identification
located on or near component inside of enclosure.

1. Inscription: Component tag number.

2.  Materials: Adhesive-backed, laminated plastic.

3. Letters: 3/16-inch-high, white on black background,
unless otherwise noted.

D. Legend Plates for Panel Mounted Pushbuttons, Lights, and Switches.

1. Inscription:
a. Refer to table under Paragraph Standard Pushbutton Colors
and Inscriptions.
b.  Refer to table under Paragraph Standard Light Colors and
Inscriptions.
C. Refer to P&IDs on Drawings.
2. Materials: Stainless steel, keyed legend plates. Secured to panel by
mounting nut for pushbutton, light, or switch.
3. Letters: Black on gray or white background.

E.  Service Legends: Component identification nameplate located on face
of component.

1. Inscription: As shown on panel drawing.

2.  Materials: Adhesive-backed, laminated plastic.

3. Letters: 3/16-inch-high, white on black background,
unless otherwise noted.

F.  Nametags: Component identification for field devices.

Inscription: Component tag number.

Materials: 16-gauge, Type 304 stainless steel.

Letters: 3/16-inch-high, imposed.

Mounting: Affix to component with 16-gauge or 18-gauge
stainless steel wire or stainless steel screws.

NS
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2.06 MECHANICAL SYSTEM COMPONENTS

A

Reference Section 40 91 00, Instrumentation and Control Components.

2.07 FUNCTIONAL REQUIREMENTS FOR CONTROL LOOPS

A

C.

Shown on Drawings, in panel control diagrams, and Process and
Instrumentation Diagrams (P&ID). P&ID format and symbols are in
accordance with ISA S5.1, except as specified or shown on Drawings.

Supplemented by Loop Specifications that describe requirements not
obvious on P&IDs or panel control diagrams.

Supplemented by standard functional requirements in PIC subsections.

2.08 LOOP SPECIFICATIONS

A

B.

See Atrticle Supplements located at End of Section.

Organization: By unit process and loop number.

2.09 ELECTRICAL REQUIREMENTS

A.  Electrical Raceways: As specified in Section 26 05 33, Raceway and Boxes.
B.  Control Panels with Three-Phase Power: As specified in Section 40 99 90,
Package Control Systems, 2.04.D.
C.  Wiring External to PIC Equipment:
1. Special Control and Communications Cable: Provided by PIC System
Integrator as noted in Component Specifications and PIC subsections.
2. Other Wiring and Cable: As specified in Section 26 05 05, Conductors.
D. 1&C and electrical components, terminals, wires, and enclosures UL
recognized or UL listed.
E.  Wires within Enclosures:
1.  ac Circuits:
a.  Type: 600-volt, Type MTW stranded copper.
b.  Size: For current to be carried, but not less than No. 18 AWG.
2. Analog Signal Circuits:
a.  Type: 600-volt stranded copper, twisted shielded pairs or triad
with a 100 percent, aluminum-polyester shield, rated
60 degrees C.
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b.  Panels with Circuits Less Than 600 volts: Rated at 600 volts.
Belden No. 18 AWG Type 9341, Triad Belden No. 1121A.
C. Size: No. 18 AWG, minimum.
3. Other dc Circuits.
a.  Type: 600-volt, Type MTW stranded copper.
b.  Size: For current carried, but not less than No. 18 AWG.
Special Signal Circuits: Use manufacturer’s standard cables.
Wire Identification: Numbered and tagged at each termination.
a.  Wire Tags: Machine printed, heat shrink.
b.  Manufacturers:
1)  Brady Perma Sleev.
2)  Tyco Electronics.

S

F.  Terminate and identify wires entering or leaving enclosures as follows:

=

Analog and discrete signal, terminate at numbered terminal blocks.

Special signals terminated using manufacturer’s standard connectors.

3. ldentify wiring in accordance with requirements in Section 26 05 05,
Conductors.

4.  PIC Supplier shall provide all de-terminations, re-terminations, and

lableing for the following control panels which are converted from

Emerson Bristol PACs to Allen-Bradley PACs:

N

a. 83-CP-1.
b. 83-CP-2.
C. 85-CP-1.

d.  91-CP-1 (if Additive Alternate #9 is selected).

5. PIC Supplier shall provide coordination for all other control panel and
instrumentation terminations. Termination labor shall be provided by
the Electrical Subcontractor unless specified otherwise.

G. Terminal Blocks for Enclosures:

1. Quantity:
a.  Accommodate present and spare indicated needs.
b.  Wire spare PAC 1/O points to terminal blocks.
c.  One wire per terminal for field wires entering enclosures.
d Maximum of two wires per terminal for No. 18 AWG wire for
internal enclosure wiring.
e.  Spare Terminals: 20 percent of connected terminals, but not less
than 5 per terminal block, unless otherwise shown on Drawings.
2. Terminal Block Types: Reference Section 40 91 00, Instrumentation
and Control Components, Part 2, Article Electrical Components.
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H.  Grounding of Enclosures:

1. Furnish isolated copper grounding bus for signal and shield
ground connections.

2. Ground this ground bus at a common signal ground point in
accordance with National Electrical Code requirements.

3. Single Point Ground for Each Analog Loop:
a.  Locate signal ground at dc power supply for loop.
b.  Use to ground wire shields for loop.

4.  Ground terminal block rails to ground bus.

l. Analog Signal Isolators:

1. Furnish signal isolation for analog signals that are sent from
one enclosure to another.

2. Do not wire in series instruments on different panels, cabinets,
or enclosures.

J. Intrinsic Safety System Installation:

1.  Comply with NEC Article 504, Intrinsically Safe Systems.

2. Install intrinsically safe circuits in a separate wire way that:
a. Is separated from nonintrinsically safe circuits as specified
by NEC.

b.  Iscolored light blue and has message “Intrinsically Safe
Circuits Only” on raceway cover every 6 inches.

K. Wiring Interface: Terminate and identify wiring entering or leaving
enclosures.

1.  Analog and Discrete Signal Wires: Terminate at numbered terminal
blocks as shown on the wiring diagrams.

2. Wiring for Special Signals: Terminate communications, digital data,
and multiplexed signals using manufacturer’s standard connectors
for the device to which the signals terminate.

L. Electrical Transient Protection:

1.  General:

a. Function: Protect elements of PIC against damage due to electrical
transients induced in interconnecting lines by lightning and nearby
electrical systems.

b.  Surge suppressors are not shown for external analog transmitters.
Determine quantity and location, and show in Shop Drawings.
Refer to example wiring in installation details in Drawings.
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C. Provide, install, coordinate, and inspect grounding of surge
suppressors at:

1)  Connection of ac power to PIC equipment including panels,
consoles assembles, and field-mounted analog transmitters
and receivers.

2)  Atthe field and panel, console, or assembly connection of
signal circuits that have portions of the circuit extending
outside of a protective building.

Surge Suppressor Types: Reference Section 40 91 00, Instrumentation

and Control Components, Part 2, Surge Suppressors.

Installation and Grounding of Suppressors:

a.  Asshown. See Surge Suppressor Installation Details.

b.  Grounding equipment, installation of grounding equipment, and
terminations for field mounted devices are provided under

Division 26, Electrical.

2.10 PANEL FABRICATION

A. General:

1.

2.
3.

Nominal Panel Dimensions: Refer to Control Panel Schedule in

Avrticle Supplements.

Instrument Arrangements: As shown on Drawings.

Panel Component Schedule: Refer to Control Panel Schedule in Article
Supplements which provides a list by local control panel of major panel-
mounted components for each panel. In case of a conflict between this
list and Instrument List, Instrument List takes precedence. In case of a
conflict between Panel Component Schedule and P&IDs, P&IDs take
precedence.

Panel Construction and Interior Wiring: In accordance with the National
Electrical Code (NEC), state and local codes, and applicable sections of
NEMA, ANSI, UL, and ICECA.

Fabricate panels, install instruments and wire, and plumb at PIC System
Integrator’s facility. No fabrication other than correction of minor
defects or minor transit damage permitted onsite.

UL Listing Mark for Enclosures: Mark stating “Listed Enclosed
Industrial Control Panel”” per UL 508A or per UL 698A where
applicable.

Electrical Work: In accordance with the applicable requirements of
Division 26, Electrical.
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B.  Temperature Control:

1.  Cooling: Design panels to maintain components within rated operating
temperature range. Include required cooling components.
a.  Ventilated Panels:

1)

2)
3)

4)
5)

6)

Furnish with louvers and forced ventilation as required to

prevent temperature buildup from equipment mounted

inside panel and on panel.

For panels with backs against wall, furnish louvers on top

and bottom of panel sides.

For panels without backs against wall, furnish louvers on

top and bottom of panel back.

Louver Construction: Stamped sheet metal.

Ventilation Fans:

a)  Furnish where required to provide adequate cooling.

b)  Create positive internal pressure within panel.

c)  Fan Motor Power: 120V ac, 60-Hz, thermostatically
controlled.

Air Filters: Washable aluminum, Hoffman Series A-FLT.

b.  Refrigerated System: Furnish where heat dissipation cannot be
adequately accomplished with a combination of natural
convection, shielding or forced ventilation.

c.  Air Conditioner:

1)

2)
3)
4)
5)
6)

7)

Controlled by thermostat remote digital controller to
maintain internal panel temperature at 85 degrees F.
Provided with internal heating package.

NEMA 4X enclosure with coated coils and tubing.

Side panel-mounted with open-door kill switch and cable.
120VAC, 60 Hz power supply.

High temperature alarm contact.

Provide where indicated on the Control Panel Schedule.
Include sizing calculations in control panel submittal.
Thermal Edge Inc., NEO20 Series or approved equal.

2. Space Heaters:
a.  Controlled by hygrostat to maintain internal panel temperatures
above dewpoint.
b.  Provide for Control Panels containing PACs or as indicated on
Control Panel Schedule.
C. Hoffman or approved equal.
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C.  Freestanding Panel Construction:

1.

Mater
a.

b.
Panel
a.

b.
C.
d.

Intern
a.
b.

ials:

Sheet steel, unless otherwise noted in Control Panel Schedule
in Article Supplements.

Minimum Thickness: 10-gauge, unless otherwise noted.
Front:

Fabricated from a single piece of sheet steel, unless otherwise
shown on Drawings.

No seams or bolt heads visible when viewed from front.
Panel Cutouts: Smoothly finished with rounded edges.
Stiffeners: Steel angle or plate stiffeners or both on back of
panel face to prevent panel deflection under instrument loading
or operation.

al Framework:

Structural steel for instrument support and panel bracing.
Permit panel lifting without racking or distortion.

Lifting rings to allow simple, safe rigging and lifting of panel
during installation.
Adjacent Panels: Securely bolted together so front faces are

parallel.

Door:

a. Full height, fully gasketed access door where shown on
Drawings.

b.  Latch: Three-point, Southco Type 44.

C. Handle: “D” ring, foldable type.

d.  Hinges: Full-length, continuous, piano-type, steel hinges with
stainless steel pins.

e. Rear Access: Extend no further than 24 inches beyond panel
when opened to 90-degree position.

f. Front and Side Access Doors: As shown on Drawings.

Manufacturers:

a. Hoffman Engineering Co.

b.  Saginaw Control and Engineering (SCE).

D. Nonfreestanding Panel Construction:

Based on environmental design requirements and referenced in Article
Environmental Requirements, provide the following unless otherwise

1.
noted
a.
b.
PW\DENO003\D3226100
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in Control Panel Schedule in Article Supplements:
Panels listed as inside, air conditioned:

1)  Enclosure Type: NEMA 12.

2)  Materials: Steel.

Other Panels:

1)  Enclosure Type: NEMA 4X.

2)  Materials: Type 316 stainless steel.
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2. Metal Thickness: 14-gauge, minimum.
3.  Doors:
a.  Rubber-gasketed with continuous hinge.
b.  Stainless steel lockable quick-release clamps.
4.  Manufacturers:
a. Hoffman Engineering Co.
b.  Saginaw Control and Engineering (SCE).
E.  Breather and Drains: Furnish with NEMA 250, Type 4 and 4X panels
(applies to wall-mount and enclosures on floor stands):
1.  Manufacturer and Product:
a.  Cooper Crouse-Hinds; ECD Type 4X Drain and Breather;
Drain Model ECD1-N4D, Breather Model ECD1-N4B.
b.  Hoffman; H20mit Vent Drain.
F.  Control Panel Electrical:
1.  Power Distribution within Panels:
a.  Feeder Circuits:

1)  One or more 120V ac, 60-Hz feeder circuits as shown on
Drawings.

2)  Make provisions for feeder circuit conduit entry.

3)  Furnish terminal block for termination of wires.

b.  Power Panel: Furnish main circuit breaker and circuit breaker on
each individual branch circuit distributed from power panel.

1)  Locate to provide clear view of and access to breakers when
door is open.

2)  Breaker Sizes: Coordinate such that fault in branch circuit
will blow only branch breaker, but not trip main breaker.

a)  Branch Circuit Breakers: 15 amps at 250V ac.
3)  Breaker Manufacturers and Products: Square D; Type QO.
c.  Circuit Wiring: P&IDs and Control Diagrams on Drawings show
function only. Use following rules for actual circuit wiring:

1)  Devices on Single Circuit: 20, maximum.

2)  Multiple Units Performing Parallel Operations: To prevent
failure of any single branch circuit from shutting down
entire operation, do not group all units on same branch
circuit.

3)  Branch Circuit Loading: 12 amperes continuous, maximum.

4)  Panel Lighting and Service Outlets: Put on separate 15 amp,
120V ac branch circuit.

5)  Provide 120V ac plugmold for panel components with line
cords.
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2. Signal Distribution:
a.  Signal Wiring: Separate analog signal cables from power and
control within a panel and cross at right angles where necessary.
b.  Within Panels: 4 to 20 mA dc signals may be distributed as
1V dc to 5V dc.
Outside Panels: Isolated 4 to 20 mA dc only.
Signal Wiring: Twisted shielded pairs.
e. RTD and Thermocouple Extension Cable:
1)  Continuous field to panel with no intermediate junction
boxes or terminations.
2)  RTDs in motor windings are considered a 600-volt circuit.
3)  Terminate thermocouple extension wire directly to loop
instrument.
3. Signal Switching:
a. Use dry circuit type relays or switches.
b.  No interruption of 4 to 20 mA loops during switching.
c.  Switching Transients in Associated Signal Circuit:
1)  41to 20 mA dc Signals: 0.2 mA, maximum.
2) 1V dcto 5V dc Signals: 0.05V, maximum.
4, Relay Types: Reference Section 40 91 00, Instrumentation and Control
Components, Part 2, Article Electrical Components.
5. Push-to-Test Circuitry: For each push-to-test indicating light, provide a
fused push-to-test circuit.
6. Internal Panel Lights for Freestanding Panels:
a. Type: Switched LED light.
b.  Quantity: One light for every 4 feet of panel width.
C. Mounting: Inside and in the top of back-of-panel area.
d.  Protective metal shield for lights.
7. Service Outlets for Freestanding Panels:
a.  Type: Three-wire, 120-volt, 15-ampere, GFCI duplex receptacles.
b.  Quantity:
1)  Panels 4 Feet Wide and Smaller: One.
2)  Panels Larger than 4 Feet Wide: One for every 4 feet of
panel width, two minimum per panel.
c.  Mounting: Evenly spaced along back-of-panel area.
8.  Internal Panel Lights and Service Outlets for Smaller Panels:
a. Internal Panel Light: Switched LED light.
b.  Service Outlet: Breaker protected 120-volt, 15-amp, GFCI duplex
receptacle:
C. Required for panels. Refer to Control Panel Schedule in Article
Supplements.

oo
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9.  Standard Pushbutton Colors and Inscriptions:
Use following unless otherwise noted by MAWSS Standards:

a.

b.

Tag Function Inscription(s) Color

(0]0)] ON Black

OFF Black

oC OPEN Black

CLOSE Black

OCR OPEN Black

CLOSE Black

REMOTE Black

HOR HAND Black

OFF Black

REMOTE Black

MA MANUAL Black

AUTO Black

SS START Black

STOP Black

RESET RESET Black
EMERGENCY EMERGENCY Red

STOP STOP

2)

Lettering Color:

1)  Black on white and yellow buttons.

White on black, red, and green buttons.

10. Standard Light Colors and Inscriptions:
Use following color code and inscriptions for service legends and
lens colors for indicating lights, unless otherwise noted by

a.

INSTRUMENTATION AND CONTROL
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MAWSS Standards:
Tag Function Inscription(s) Color
ON ON Red
OFF OFF Green
OPEN OPEN Red
CLOSED CLOSED Green
LOW LOW Amber
FAIL FAIL Amber
HIGH HIGH Amber
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Tag Function Inscription(s) Color
AUTO AUTO White
MANUAL MANUAL Yellow
LOCAL LOCAL White
REMOTE REMOTE Yellow

b.  Lettering Color:
1)  Black on white and amber lenses.
2)  White on red and green lenses.

G. PIC Enclosure Internal Wiring:

=

Restrain by plastic ties or ducts or metal raceways.
2. Hinge Wiring: Secure at each end so bending or twisting will be around
longitudinal axis of wire. Protect bend area with sleeve.
Arrange wiring neatly, cut to proper length, and remove surplus wire.
4.  Provide abrasion protection for wire bundles that pass through holes or
across edges of sheet metal.
5. Connections to Screw or Compression Clamp Type Terminals:
a. Strip, prepare, and install wires in accordance with terminal
manufacturer’s recommendations.
b.  Wires installed in a compression screw and clamp, maximum
of one for field wires entering enclosure, otherwise maximum
of two.
6.  Splicing and tapping of wires, allowed only at device terminals or
terminal blocks.
7. Terminate 24V dc and analog signal circuits on separate terminal
block from ac circuit terminal blocks.
8.  Separate analog and dc circuits by at least 6 inches from ac power
and control wiring, except at unavoidable crossover points and at
device terminations.
9.  Arrange wiring to allow access for testing, removal, and maintenance
of circuits and components.
10. Plastic Wire Duct Fill: Do not exceed manufacturer’s recommendations.
11. Conductors Carrying Foreign Voltages within a Panel:
a. Route foreign voltage conductors into panel and land on a circuit
blade disconnect type terminal block.
b.  Use wire with pink insulation to identify foreign voltage circuits
within panel from terminal block on. Do not use wires with pink
insulation for any other purpose.

w
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12. Harness Wiring:

a. 120V ac: No. 14 AWG, MTW.

b. 24V dc: No. 16 AWG, MTW where individual conductors
are used and Type TC shielded tray cable where shielded
wire is used.

13. Panelwork:

a. No exposed connections.

b.  Allow adjustments to equipment to be made without exposing
these terminals.

C. For power and control wiring operating above 80V ac or dc use
covered channels or EMT raceways separate from low voltage
signal circuits.

14. Plastic Wire Ducts Color: Gray.

15. Provide a communications plastic wire duct for communications
cables and fiber optic cables between the communications devices
in control panel and communications raceways. Design plastic
wire duct design to take into account the minimum bending
radius of the communications cable.

16. Make plastic wire ducts the same depth.

17. Provide a minimum of 1-1/2 inches between plastic wire ducts
and terminal blocks.

H.  Control Relay Arrangement: Install control relays associated with specific
loops in same panel section as corresponding terminal blocks or side panels.
Provide 20 percent space for future relays. Locate spare space in same
sections as spare terminal blocks.

l. Factory Finishing:

1. Furnish materials and equipment with manufacturer’s standard finish
system in accordance with Section 09 90 00, Painting and Coating.

2. Use specific color if indicated. Otherwise use manufacturer’s standard
finish color, or light gray if manufacturer has no standard color.

3. Stainless Steel and Aluminum: Not painted.
4, Nonmetallic Panels: Not painted.
5. Steel Panels:

a.  Sand panel and remove mill scale, rust, grease, and oil.

b.  Fill imperfections and sand smooth.

C. Paint panel interior and exterior with one coat of epoxy coating
metal primer, two finish coats of two-component type epoxy
enamel.

d.  Sand surfaces lightly between coats.

e. Dry Film Thickness: 3 mils, minimum.

f. Color: Manufacturer’s standard.
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2.11 CORROSION PROTECTION
A.  Corrosion-Inhibiting Vapor Capsules:

1.  Areas Where Required: Refer to Part 3, Article Protection.
2. Manufacturers and Products:

a. Northern Instruments; Model Zerust VC.

b.  Hoffmann Engineering; Model A-HCI.

212 TEST EQUIPMENT AND TOOLS
A. Digital Multimeter:

1. Type: Industrial True RMS Digital Multimeter, CAT IV 600V
protection with test leads, removable test probes, long reach
alligator clips, magnetic hanger, temperature probe, and
carrying case.
Quantity: 1.
3. Manufacturers and Products:
a. Fluke; Model 87V/E2 Industrial Electrician Combo Kit.
b.  Approved equal.

no

B. Clamp-on Ammeter:

1.  Type: True RMS Digital Clamp-on meter with 3-1/2-digit display
and protective case. AC/DC.

2. Quantity: 1.

3. Manufacturers and Products:
a. Fluke; Model 325.
b.  Approved equal.

C. DC Digital Process Signal Calibrator:

1.  Type: Portable, digital multimeter with mA loop calibrator
(ability to source or simulate mA); with test leads and
carrying case.
Quantity: 1.
3. Manufacturers and Products:

a.  Fluke; Model 789.

b.  Approved equal.

no
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2.13 SOURCE QUALITY CONTROL

A. General:

1.
2.
3.

Engineer may actively participate in any of the tests.

Engineer reserves right to test or retest specified functions.

Engineer’s decision will be final regarding acceptability and

completeness of testing.

Procedures, Forms, and Checklists:

a. Except for Unwitnessed Factory Test, conduct tests in
accordance with, and documented on, Engineer accepted
procedures, forms, and checklists.

b.  Describe each test item to be performed.

c.  Have space after each test item description for sign off by
appropriate party after satisfactory completion.

Required Test Documentation: Test procedures, forms, and

checklists signed by Engineer and Contractor.

Conducting Tests:

a.  Provide special testing materials and equipment.

b.  Wherever possible, perform tests using actual process
variables, equipment, and data.

C. If not practical to test with real process variables, equipment,
and data provide suitable means of simulation.

d.  Define simulation techniques in test procedures.

e.  Test Format: Cause and effect.

1)  Person conducting test initiates an input (cause).
2)  Specific test requirement is satisfied if correct result
(effect), occurs.

B.  Unwitnessed Factory Test:

1. Scope: Inspect and test PIC to ensure it is operational,
ready for FDT.
2. Location: PIC System Integrator’s facility.
3. Integrated Test:
a. Interconnect and test PIC, except for primary elements
and smaller panels.
b.  Exercise and test functions.
C. Provide stand-alone testing of smaller panels.
d.  Simulate inputs and outputs for primary elements, final
control elements, and panels excluded from test.
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C.  Factory Demonstration Tests (FDT):

=

Notify Engineer of test schedule 4 weeks prior to start of test.

2.  Scope:

a.  Testentire PIC, with exception of primary elements, final
control elements, and certain smaller panels, to demonstrate
it is operational.

b.  All PIC supplied control panels and backpanels are to be
included in the FDT unless otherwise noted.

Location: PIC System Integrator’s facility.

4.  Correctness of wiring from panel field terminals to PAC system
input/output points and to panel components.

a.  Simulate each discrete signal at terminal strip.

b.  Simulate correctness of each analog signal using current source.

5. Operation of communications between PACs and remote 1/0O and
between PACs and computers.

6.  Operation of communications between the PAC system, single loop
controllers (SLC).

7. Loop-Specific Functions: Demonstrate functions shown on P&IDs,
control diagrams, and loop specifications:

a.  One of each type function; for example, if there are filter
backwash sequence control for several identical filters,
demonstrate controls for one filter.

b.  One of each type of function in each panel; for example, but not
limited to annunciator operation, controller operation, and
recorder operation.

c.  Allrequired and shown functions for 100 percent of loops.

8.  Nonloop-Specific Functions:

a.  Capacity: Demonstrate that PIC systems have required spare
capacity for expansion. Include tests for both storage capacity
and processing capacity.

b.  Timing: Include tests for timing requirements.

c.  Diagnostics: Demonstrate online and offline diagnostic tests and
procedures.

9.  Correct deficiencies found and complete prior to shipment to Site.

10. Failed Tests:

a. Repeat and witnessed by Engineer.

b.  With approval of Engineer, certain tests may be conducted by
PIC System Integrator and witnessed by Engineer as part of
Functional Test.

11. Make following documentation available to Engineer at test site both

before and during FDT:

a.  Drawings, Specifications, Addenda, and Change Orders.

b.  Master copy of FDT procedures.

w
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c.  List of equipment to be tested including make, model, and
serial number.

d.  Approved hardware Shop Drawings for equipment being tested.

e.  Approved preliminary software documentation Submittal.

12. Daily Schedule for FDT:

a.  Begin each day with meeting to review day’s test schedule.

b.  End each day with each meeting to review day’s test results and
to review or revise next day’s test schedule.

PART 3 EXECUTION
3.01 EXAMINATION

A.  For equipment not provided by PIC System Integrator, but that directly
interfaces with PIC, verify the following conditions:

Proper installation.

Calibration and adjustment of positioners and I/P transducers.
Correct control action.

Switch settings and dead bands.

Opening and closing speeds and travel stops.

Input and output signals.

SurwhE

3.02 INSTALLATION

A.  Material and Equipment Installation: Follow manufacturers’ installation
instructions, unless otherwise indicated or directed by Engineer.

B.  Wiring connected to PIC components and assemblies, including power
wiring in accordance with requirements in Section 26 05 05, Conductors.

C.  Electrical Raceways: As specified in Section 26 05 33, Raceway and Boxes.
D. Mechanical Systems:

1.  Copper and Stainless Steel Tubing Support: Continuously supported
by aluminum tubing raceway system.

2. Plastic Tubing Support: Except as shown on Drawings, provide
continuous support in conduit or by aluminum tubing raceway system.

3. Install conduit for plastic tubing and tubing raceways parallel with, or at
right angles to, structural members of buildings. Make vertical runs
straight and plumb.

4.  Tubing and Conduit Bends:
a.  Tool-formed without flattening, and of same radius.
b.  Bend Radius: Equal to or larger than conduit and tubing

manufacturer’s recommended minimum bend radius.
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c.  Slope instrument connection tubing in accordance with
installation details.

d. Do not run liquid filled instrument tubing immediately over or
within a 3-foot plan view clearance of electrical panels, motor
starters, or mechanical mounting panel without additional
protection. Where tubing must be located in these zones, shield
electrical device to prevent water access to electrical equipment.

e.  Straighten coiled tubing by unrolling on flat surface. Do not pull
to straighten.

f. Cut tubing square with sharp tubing cutter. Deburr cuts and
remove chips. Do not gouge or scratch surface of tubing.

g.  Blow debris from inside of tubing.

h.  Make up and install fittings in accordance with manufacturer’s
recommendations. Verify make up of tube fittings with
manufacturer’s inspection gauge.

I. Use lubricating compound or TFE tape on stainless steel threads
to prevent seizing or galling.

J. Run tubing to allow but not limited to, clear access to doors,
controls and control panels; and to allow for easy removal of
equipment.

k.  Provide separate support for components in tubing runs.

Supply expansion loops and use adapters at pipe, valve, or

component connections for proper orientation of fitting.

m.  Keep tubing and conduit runs at least 12 inches from hot pipes.

Locate and install tubing raceways in accordance with

manufacturer’s recommendations. Locate tubing to prevent

spillage, overflow, or dirt from above.
0.  Securely attach tubing raceways to building structural
members.

5. Enclosure Lifting Rings: Remove rings following installation
and plug holes.

>

E.  Field Finishing: Refer to Section 09 90 00, Painting and Coating.
3.03 FIELD QUALITY CONTROL
A. General:

1.  Coordinate PIC testing with Owner and affected Subcontractors.

2. Notify Engineer of Performance Test schedule 4 weeks prior to
start of test.

3. Engineer may actively participate in tests.

4.  Engineer reserves right to test or retest specified functions.

5 Engineer’s decision will be final regarding acceptability and
completeness of testing.
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B.  Onsite Supervision:

1.

2.

3.

Require PIC System Integrator to observe PIC equipment installation to
extent required in order to provide Certificates of Proper Installation.
Require PIC site representative to supervise and coordinate onsite PIC
activities.

Require PIC site representative to be onsite while onsite work covered
by this section and PIC subsystems is in progress.

C.  Testing Sequence:

1.

2.

3.

4.

Provide Functional Tests and Performance Tests for facilities as
required to support staged construction and startup of plant.

Refer to article Sequence of Work under Section 01 31 13,

Project Coordination, for a definition of project milestones.

Refer to Section 01 91 14, Equipment Testing and Facility Startup,
for overall testing requirements.

Completion: When tests (except Functional Test) have been
completed and required test documentation has been accepted.

D. Testing:

1.

Prior to Facility Startup and Performance Evaluation period for each
facility, inspect, test, and document that associated PIC equipment is
ready for operation.

Preparation for Testing: Performed by PIC System Integrator to test and
document PIC is ready for operation.

a. Loop/Component Inspections and Tests:

1)  These inspections and tests may be spot checked by
Engineer.

2)  Check PIC for proper installation, calibration, and
adjustment on loop-by-loop and component-by-component
basis.

3)  Provide space on forms for signoff by PIC System
Integrator.

4)  Use loop status report to organize and track inspection,
adjustment, and calibration of each loop and include the
following:

a)  Project name.
b)  Loop number.
¢)  Tag number for each component.
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d)  Checkoffs/Signoffs for Each Component:
(1) Tag/identification.
(2) Installation.
(3) Termination wiring.
(4) Termination tubing.
(5) Calibration/adjustment.
e)  Checkoffs/Signoffs for the Loop:
(1) Panel interface terminations.
(2) /O interface terminations with PACs.
f) 1/0 Signals for PACs, are Operational: Received/sent,
processed, adjusted.
g)  Total loop operational.
h)  Space for comments.

5)  Component calibration sheet for each active 1&C
component (except simple hand switches, lights, gauges,
and similar items) and each PACs 1/0 module and include
the following:

a)  Project name.
b)  Loop number.
c¢)  Component tag number or 1/O module number.
d)  Component code number for 1&C elements.
e)  Manufacturer for 1&C elements.
f) Model number/serial number for 1&C elements.
g)  Summary of Functional Requirements; For Example:
(1) Indicators and recorders, scale and chart ranges.
(2) Transmitters/converters, input and output
ranges.
(3) Computing elements’ function.
(4) Controllers, action (direct/reverse) and control
modes (P, I, D).
(5) Switching elements, unit range, differential
(fixed/adjustable), reset (auto/manual).
(6) 1/0 Modules: Input or output.
h)  Calibrations, for example, but not limited to:
(1) Analog Devices: Actual inputs and outputs at 0,
10, 50, and 100 percent of span, rising and
falling.
(2) Discrete Devices: Actual trip points and reset
points.
(3) Controllers: Mode settings (P&ID).
(4) 1/0 Modules: Actual inputs or outputs of 0, 10,
50, and 100 percent of span, rising and falling.
(5) Space for comments.
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b.  Maintain loop status reports, valve adjustment sheets, and
component calibration sheets at Site, and make them available to
Engineer at all times.

C. Engineer reviews loop status sheets and component calibration
sheets and spot-check their entries periodically, and upon
completion of Preparation for Testing. Correct deficiencies found.

d. FDT-Repeat:

1) Repeat FDT onsite with installed PIC equipment and
software.

2)  Aslisted in PIC subsections, certain portions of FDT may
not require retesting.

3)  Use FDT test procedures as basis for this test.

4)  In general, this test shall not require witnessing. However,
portions of this test, as identified by Engineer during
original FDT shall be witnessed.

e. Forms: See Loop Status Report, Instrument Calibration Sheet, and
1&C Valve Adjustment Sheet referenced in Article Supplements.

Functional Test:

a.  Scope: Confirm PIC, including applications software, is ready
for operation.

b.  Refer to PIC subsections for additional requirements.

c.  Completed when Functional Test has been conducted and
Engineer has spot-checked associated test forms and checklists
in field.

Required Test Documentation: Test procedures, forms, and checklists.

Signed by Engineer and Contractor except for Functional Test items

signed only by Contractor.

E.  Performance Test During and After Facility Startup:

1.

Once a facility’s Functional Test has been completed and that facility
has been started up, perform a witnessed Performance Test on
associated PIC equipment to demonstrate that it is operating as required
by Contract Documents. Demonstrate each required function on a
paragraph-by-paragraph, loop-by-loop, and site-by-site basis.
Loop-specific and nonloop-specific tests same as required for FDT
except that entire installed PIC tested using actual process variables
and functions demonstrated.

Perform local and manual tests for each loop before proceeding to
remote and automatic modes.
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Where possible, verify test results using visual confirmation of process
equipment and actual process variable. Unless otherwise directed,
exercise and observe devices supplied by others, as needed to verify
correct signals to and from such devices and to confirm overall system
functionality. Test verification by means of disconnecting wires or
measuring signal levels is acceptable only where direct operation of
plant equipment is not possible.

Make updated versions of documentation required for Performance Test
available to Engineer at Site, both before and during tests.

Make O&M data available to Engineer at Site both before and during
testing.

Follow daily schedule required for FDT.

Determination of Ready for Operation: When Functional Test has been
completed.

Refer to examples of Performance Test procedures and forms in Article
Supplements.

3.04 MANUFACTURER’S SERVICES

A. Manufacturer’s Representative: As required by each PIC subsection.

B.  Specialty Equipment: For certain components or systems provided under this
section, but not manufactured by PIC System Integrator, provide services of
qualified manufacturer’s representative during installation, startup,
demonstration testing, and training. Provide original equipment
manufacturer’s services for: If noted in PIC subsection.

3.05 TRAINING

A.  General:

1.  Provide an integrated training program for Owner’s personnel.

2. Perform training to meet specific needs of Owner’s personnel.

3. Include training sessions, classroom and field, for managers,
engineers, operators, and maintenance personnel.

4.  Provide instruction as needed to accommodate the Owner’s
personnel schedule.

5. Owner reserves the right to reuse video recordings of

training sessions.

B. Management Seminar:

1. Length: One (1) instructor day.
2. Number of Training Sessions: One (1).
3. Location: Owner’s facility.
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4.  Objective: Provide overview for nonoperations and
maintenance personnel for understanding the PIC.

5. Attended by management, engineering, and other nonoperations
and nonmaintenance personnel.

6.  Primary Topics:

a.

b.

e.

PIC Overview: How hardware and software are used for
operation and control of facilities.

Block Diagram Presentation of PIC: How and what information
flows within system and what is done by each functional unit.
Process/Operator Interface: Explanation and demonstration of
how to use HMI PC to access displays, reports, and controls.
Management-oriented explanation of data management displays
and printouts.

Walk-through of installed systems.

C.  Operations and Maintenance Training:

1.  General:
a.  Refer to specific requirements specified in PIC Subsections.
b.  Include review of O&M data and survey of spares, expendables,
and test equipment.
C. Use equipment similar to that provided.
d.  Unless otherwise specified in PIC subsections, provide training

suitable for instrument technicians with at least a 2-year associate
engineering or technical degree, or equivalent education and
experience in electronics, instrumentation, or digital systems.

2. Operations Training: For Owner’s operations personnel on operation of
1&C components.

a.

b.
C.
d

Training Session Duration: Two (2) instructor days.

Number of Training Sessions: Three (3).

Location: Project Site.

Course Objective: Develop skills needed to use 1&C

components and functions to monitor and control the

plant on a day-to-day basis.

Content: Conduct training on loop-by-loop basis.

1)  Loop Functions: Understanding of loop functions,
including interlocks for each loop.

2)  Loop Operation: For example, adjusting process
variable setpoints, AUTO/MANUAL control transfer,
AUTO and MANUAL control, annunciator
acknowledgement and resetting.

3) Interfaces with PIC subsystems.
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3. Maintenance Training:
a. Training Session Duration: One (1) instructor day.
b.  Number of Training Sessions: Two (2).
C. Location: Project Site.
d Course Objective: Develop skills needed for routine

maintenance of PIC.

e.  Content: Provide training for each type of component and function
provided.

1)  Loop Functions: Understanding details of each
loop and how they function.

2)  Component calibration.

3)  Adjustments: For example, controller tuning
constants, current switch trip points, and similar
items.

4)  Troubleshooting and diagnosis for equipment and
software.

5)  Replacing lamps, chart paper, and fuses.

6) 1&C components removal and replacement.

7)  Periodic preventive maintenance.

3.06 CLEANING

A.  Upon completion of Work, remove materials, scraps, and debris
from interior and exterior of equipment.

3.07 PROTECTION

A.  Use corrosion-inhibiting vapor capsules in enclosures to protect
electrical, instrumentation, and control devices, including spare parts,
from corrosion.

B.  Periodically replace capsules based on capsule manufacturer’s
recommendations.

3.08 SUPPLEMENTS

A.  Supplements listed below, follows “End of Section,” are part of
this Specification.

Loop Specifications.

Instrument List.

PAC and Network Equipment List.

PAC Input/Output List.

Control Panel Schedule.

MAWSS Control System Interface Standards.

SurwhE
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7. Preparation for Testing and Functional Test Forms:
a. Loop Status Report: Each sheet shows status of instruments on
a loop. Also, gives functional description for loop.

b. Instrument Calibration Sheet: Shows details on each instrument
(except simple hand switches, lights, and similar items).
C. 1&C Valve Adjustment Sheet: Shows details for installation,

adjustment, and calibration of a given valve.
8.  Performance Test Sheet: Describe Performance Test for a given loop.
a. List requirements of the loop.
b.  Briefly describe test.
c.  Cite expected results.
d.  Provide space for checkoff by witness.

END OF SECTION

INSTRUMENTATION AND CONTROL PW\DENO003\D3226100
FOR PROCESS SYSTEMS MAY 2021
4090 00 - 48 ©COPYRIGHT 2021 JACOBS



JACOBS

LOOP STATUS REPORT—EXAMPLE FORMAT

C.C. Williams WWTP Dewatering

Rev.06.05.92

Project Name: Newport News WTP

Project No. WDC23456.C1

FUNCTIONAL REQUIREMENTS:

1. Measure, locally indicate, and transmit RAS flow to LP-10.

2. At LP-10 indicate flow and provide flow control by modulation of FCV-10-2.

3. Provide high RAS flow alarm on LP-10.

COMPONENT STATUS (Check and initial each item when complete)

Tag ID Termination Termination
Tag Number Delivered Checked Installation Wiring Tubing Calibration
FE/FIT-10-2 Jan-12-90 DWM | Jan-12-90 DWM | Feb-7-90 DWM Mar-5-90 DWM N.A. May-6-90 VDA
FIC-10-2 Jan-12-90 DWM | Jan-12-90 DWM | Mar-5-90 DWM | Apr-4-90 DWM May-4-90 VDA
FSH-10-2 Jan-12-90 DWM | Jan-12-90 DWM | Mar-5-90 DWM | Apr-4-90 DWM May-7-90 VDA
FAH-10-2 Jan-12-90 DWM | Jan-12-90 DWM | Mar-5-90 DWM | Apr-4-90 DWM May-7-90 VDA
FCV-10-2 Mar-2-90 DWM Mar-2-90 DWM | Apr-20-90 DWM | Apr-30-90 DWM May-16-90 VDA

REMARKS: None.

Loop Ready for Operation

By: D.W. Munzer

Date: May-18-90

Loop No.: 10-2

PW\DENO003\D3226100
MAY 2021
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C.C. Williams WWTP Dewatering

JACOBS INSTRUMENT CALIBRATION SHEET—EXAMPLE—ANALYZER/TRANSMITTER  Rev.06.05.92
COMPONENT MANUFACTURER PROJECT
Code: A7 Name: Leeds & Northrup Number: WDC30715.B2

Name: pH Element & Analyzer/Transmitter

Model: 12429-3-2-1-7

Serial #: 11553322

Name: UOSA AWT PHASE 3

FUNCTIONS

RANGE | VALUE UNITS COMPUTING FUNCTIONS? N CONTROL? N
Indicate? Y Chart: Describe: Action? direct / reverse
Record? N Modes? P /1/D
Scale: 1-14 pH units SWITCH? N
Unit Range:
Transmit/ Input: 1-14 pH units Differential: fixed/adjustable
Convert? Y Output: 4-20 mA dc Reset? automatic / manual
ANALOG CALIBRATIONS DISCRETE CALIBRATIONS Note
REQUIRED AS CALIBRATED REQUIRED AS CALIBRATED No.
Input Indicated | Output Increasing Input Decreasing Input Number | Trip Point | Reset Pt. Trip Point | Reset Pt.
Indicated | Output Indicated | Output (note rising or falling) (note rising or falling)
1.0 1.0 4.0 1.0 4.0 1.0 3.9 1. N.A. N.A.
2.3 2.3 5.6 2.2 5.5 2.3 5.6 2. 1.
7.5 7.5 12.0 7.5 11.9 7.5 12.0 3.
12.7 12.7 18.4 12.7 18.3 12.6 18.3 4.
14.0 14.0 20.0 14.0 20.0 14.0 20.0 5.
CONTROL MODE SETTINGS: P: N.A. K D: 6.

# NOTES: Component Calibrated and Ready
1. Need to recheck low pH calibration solutions. for Start-up
By: J.D. Sewell
Date: Jun-6-92
Tag No.: AIT-12-6[pH]
PW\DENO003\D3226100 INSTRUMENTATION AND CONTROL
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C.C. Williams WWTP Dewatering

JACOBS 1&C VALVE ADJUSTMENT SHEET—EXAMPLE Rev.06.05.92
PARTS Project Name: SFO SEWPCP Project Number: SFO10145.G2
Body Type: Vee-Ball Mfr: Fisher Controls

Size: 4-inch Model: 1049763-2

Line Connection: 159 # ANSI Flanges

Serial #: 1003220

Operator Type: Pneumatic Diaphragm

Mfr: Fisher Controls

Action: Linear — Modulated

Model: 4060D

Travel: 3-inch

Serial #: 2007330

Positioner Input Signal: 3-15 psi

Mfr: Fisher Controls

Action: Direct - air to open

Model: 20472T

Cam: Equal percentage

Serial #: 102010

Pilot Action: Mfr:
Solenoid Rating: None Model: Serial #:
1/P Input: 4-20 mA dc Mfr: Taylor

Converter Output: 3-15 psi

Model: 10-T-576-3

Action: Direct

Serial #: 1057-330

Position Settings: Closed / Open 5 deg, rising Mfr: National Switch
Switch Contacts: Close / Close Model: 1049-67-3

Serial #: 156 &157
Power Type: Pneumatic Air Set Mfr: Air Products
Supply Potential: 40 psi Model: 3210D

Serial #: 1107063
ADJUSTMENTS Initial Date VERIFICATION | Initial Date
Air Set JDS Jun-06-92 | Valve Action JDS Jun-03-92
Positioner JDS Jun-06-92 | Installation JDS Jun-03-92
Position Switches JDS Jun-06-92 | Wire Connection JDS Jun-04-92
I/P Converter JDS Jun-07-92 | Tube Connection JDS Jun-04-92
Actual Speed JDS Jun-07-92

REMARKS: Valve was initially installed backwards.

Valve Ready for Start-up

Observed to be correctly installed May-25-92

By: J.D. Sewell

Date: Jun-07-92

Tag No.: FCV-10-2-1

PW\DENO003\D3226100
MAY 2021
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C.C. Williams WWTP Dewatering

JACOBS PERFORMANCE TEST SHEET - EXAMPLE  revo6.05.92

Project Name: SFO SEWPCP Plant Expansion Project No.: SFO12345.C1

Demonstration test(s): For each functional Requirement of the loop:
(a) List and number the requirement. (b) Briefly describe the demonstration test.
(c) Cite the results that will verify the required performance. (d) Provide space for signoff.

1. MEASURE EFFLUENT FLOW

1.a With no flow, water level over weir should be zero and
FIT indicator should read zero. Jun-20-92 BDG

2. FLOW INDICATION AND TRANSMISSIONTO LP & CCS

With flow, water level and FIT indicator should be related by expression
Q(MGD) = 429*H**(2/3) (H = height in inches of water over weir).

Vary H and observe that following.

2.a Reading of FIT indicator. Jun-6-92 BDG
2.b Reading is transmitted to FI on LP-521-1 Jun-6-92 BDG
2.c Reading is transmitted and displayed to CCS. Jun-6-92 BDG

5 10 15
Q(computed) 47.96 135.7 251.7

H(measured) 0
0

Q(FIT indicator) 0 48.1 137 253
0
0

Q(LI on LP-521-1) 48.2 138 254
Q(display by CCS) 48.1 136.2 252.4

Forms/Sheets Verified By Date Loop Accepted By
Owner

Loop Status Report J.D. Sewell May-18-92 By: J.D. Smith

Instrument Calibration Sheet J.D. Sewell May-18-92 Date: Jun-6-92

I&C Valve Calibration Sheet N.A.

Performance Test By Date

Performed J. Blow MPSDC Co. | Jun-6-92

Witnessed B. DeGlanville Jun-6-92 Loop No.: 30-12
PW\DENO003\D3226100 INSTRUMENTATION AND CONTROL
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©COPYRIGHT 2021 JACOBS 40 90 00 SUPPLEMENT 9-1






Control Strategy Narratives

C.C. Williams WWTP Dewatering Project

Mobile Area Water & Sewer System (MAWSS)
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Acronyms and Abbreviations

gph
gpm
HMI
Ib/gal
LSHH
LSH
LSL
LSLL
mA
MAWSS
mg/L
oiT
PID
PAC
PV
SCADA

gallon(s) per hour

gallon(s) per minute
human-machine interface

pound(s) per gallon

high, high level switch

high level switch

low level switch

low, low level switch

milliampere(s)

Mobile Area Water & Sewer System
milligrams per liter

operator interface terminal
proportional integral derivative
programmable automation controller
process value

supervisory control and data acquisition



Definitions

Refer to the Mobile Area Water & Sewer System Control System Interface Standards (Specification
Section 40 90 00, Supplement 7) for a definition of the following terms:

e Auto

e Fail Reset
e Local

e Manual

o Off

e On

e Remote

Additional definitions:

Adjustable

Viewable and adjustable from the human-machine interface (HMI).

Interlock

A condition that causes the control system to force a device or devices to a pre-determined state. This
state is off or closed unless otherwise noted.

Out of Service

A device can be flagged as In Service or Out of Service from the HMI. The purpose of the flag would
be to notify other personnel who may be viewing the graphics that the particular device is not available
for operation. This is not a replacement for proper lock out/tag out procedures. Alarms for a device
will be masked when it is Out of Service. Run commands to a device will be disabled when it is Out of
Service.

Permissive

A condition that must be met for a device or sequence to be activated. For example, sufficient
available volume in a backwash waste tank is occasionally used as a permissive to start a backwash
sequence.

Operator Adjustable

Adjustable from the HMI







1. Global Functions

1.1 Device Controls

The control narrative shall specify some functions for all motor-driven devices. If done globally, any
exceptions for a specific device shall be identified specifically in that devices section of the control
narrative. These functions include:

e A device in Remote/Auto shall have its run command removed and placed Off on the following
(device will remain in Remote/Auto and can resume automatic function once device is once again
available for operation):

— Placement into out of service at the human-machine interface (HMI)

— Field mode selector switch taken out of Remote (that is, in LOCAL mode)
— Software-generated device failure

— Field input failure

— Power fail

e A device in Remote/Manual shall have its run command removed and be placed in Manual and Off
on:

— Placement into out of service at the human-machine interface (HMI)
— Field mode selector switch taken out of Remote (that is, in LOCAL mode)
— Software-generated device failure
— Field input failure
— Power fail
e HMI selection of In Service or Out of Service
e Runtimes and starts shall continue to be collected and displayed while a device is in LOCAL.

o Fail Reset: When the equipment fails because of an alarm condition, the fail reset must be used to
clear the alarm and re-enable the equipment for use.

o Fail to Start/Open: A piece of equipment that is commanded to run/open from the programmable
logic controller (PLC), but is not confirmed running/opened within 30 (device-specific) seconds

generates a fail to start/open alarm. Unless otherwise noted, running is confirmed by receiving an On

status input, and open is confirmed by receiving the Open status input. This alarm requires a fail
reset. This alarm will remove the start command from the equipment and place the device in
Remote/Auto/Off.

e Fail to Stop/Close: A piece of equipment that is commanded to stop/close from the PLC, but is not
confirmed off/closed within 30 (device specific) seconds generates a fail to stop/close alarm. Unless
otherwise noted, off is confirmed by not receiving an ON status input, and closed is confirmed by
receiving the CLOSED status input. This alarm will remove the start command from the equipment
and place the deice in Remote/Auto/Off.

e Elapsed Runtime: Calculate total time (in tenths of an hour) a device has been in operation (motors

only).

e Cycle Count: Count the number of cycles a piece of equipment undergoes. One cycle is defined as
the transition from Off to On or from Closed to Open.



1.2 Alarms

Logic shall ensure that nuisance alarms are not generated. Technique shall include masking based on
process status, and including deadbands and/or timers to provide delays for intermittent signal or process
noise. All analog points shall have high high, high, low, and low low alarms available. Those not required
shall be masked in the program and on the HMI. The high and low will typically be alarms with automatic
reset. The high high and low low will typically be alarms with associated interlocks in the logic and require
operator reset. All analog points shall include the ability to force a value, for use when equipment is offline
(for example, for calibration). The actual field value will also be displayed during the force active. An
alarm for analog signals to indicate that the input signal is out of range (less than 2 milliamperes [mA] or
greater than 22 mA) shall be provided.

2. Common Functions

2.1 Duty/Standby Equipment

There are certain processes that require two identical pieces of equipment to serve as duty and standby
equipment for redundancy and process reliability.

For duty/standby control to be functional, both the duty and standby pieces of equipment must be available
for use. the operator shall be able to select which piece of equipment is the duty piece of equipment, and
which is standby, via the supervisory control and data acquisition (SCADA) HMI, provided both pieces of
equipment are available for use. Selecting a particular piece of equipment as the duty equipment shall
automatically switch the redundant piece of equipment as standby, and vice versa.

Under normal operation in Auto mode, the duty equipment shall be used as the primary piece of equipment,
and shall start or stop as requested based on the associated automatic process control logic. If the duty
piece of equipment fails, as determined by an alarm condition or device failure, the standby equipment shall
be brought online as the new duty piece of equipment, and started or stopped as required by the process.
The equipment whose alarm state indicated failure shall be switched to standby mode upon failure.

Once any alarm conditions have cleared and been acknowledged, the equipment shall again be switchable
between duty and standby, as described previously, by the operator via the SCADA HMI.

Any equipment that is out of service shall automatically be switched to standby, and the redundant, in-
service piece of equipment shall be automatically switched to duty mode, without further operator inter-
vention. The equipment shall not be switchable out of this mode until both pieces of equipment are again
available for service.

2.2 Lead/Lag/Standby Equipment

There are certain processes with redundant pieces of equipment for a particular process, sized to handle
only a portion of the process capacity. The equipment is brought online in stages, based on the process
capacity requirements. Typically the first or lead piece of equipment is started to handle the minimum
process capacity. As capacity requirements increase, the lag equipment is started in sequence to handle
the capacity increase. There can also be more than one lag position, depending on the number of pieces
of equipment used in the process.

The operator shall be able to assign the equipment to a lead, lag, or standby positions. The operator shall
be able to choose at the HMI which pieces of equipment are assigned to any of the positions.

Equipment assigned to operate in this fashion shall need to be in Remote Auto mode to be included in the
duty table, otherwise that particular equipment shall not be available for starting based on the process
requirements. When equipment is in this mode, it shall be available to run as part of the sequencing set
up in a duty table for the process.



Regardless of the control mode, the run status of all equipment associated with the particular process
shall be considered when determining which equipment should run based on process requirements. For
example, if a certain process requires a single pump to run, and a pump is currently running in manual,
the fact that this pump is running shall be considered to determine if the process capacity requirements
have been satisfied.

Under normal operation in Auto mode, the equipment shall start or stop as requested based on the
associated automatic process control logic. If any piece of equipment fails, as determined by an alarm
condition or network failure, the standby piece of equipment in the duty sequence table shall be started as
required by the process, and this piece of equipment shall become the new lead. The equipment whose
alarm state indicated failure shall be taken out of the duty table until the alarm condition is cleared and
acknowledged. Once these conditions are met, the piece of equipment can be returned to the duty table
in the standby position. Any equipment that is out of service shall be taken out of the duty table as well.

2.3 Proportional Integral Derivative (PID) Controller

The PID controller shall have the following features:

e Proportional, Integral and Derivative functions.

o Derivative selectable on process value or error.

e Error deadband.

e Output deadband.

e AUTO and MANUAL modes.

e LOCAL and REMOTE setpoint modes.

e Bumpless transfer between AUTO and MANUAL modes.

e Bumpless transfer between REMOTE and LOCAL setpoint modes (where REMOTE setpoint mode is
implemented).

e Anti-reset windup.

e Process value signal failure response: Unless otherwise noted, the Analog control shall transfer into
Manual when signal failure is detected on the Process variable. Provide an HMI alarm that indicates
that the loop was set to MANUAL.

e Hold State: Output is frozen and controller values adjusted to provide bumpless transfer at exit from
hold state.

e Deviation alarm: An alarm that is activated when the controller has been in AUTO and the difference
between the active set point and process value is greater than a preset amount for greater than a
preset period.

2.4 Chemical Tanks

In the PAC, calculate the chemical tank rate of change based on volumetric change within the tank.
Provide a rate of change alarm for each chemical tank.

2.5 Control Narratives
25.1 Digested Sludge Pump Station (08-N-6001, 08-N-6001A)
2.5.1.1 Process Overview

The pump station consists of two (2) centrifugal pumps, 85-P-11-1 and 85-P-11-2, and an inline
mechanical grinder, 20-M-14-1.

The digested sludge pumps are controlled by 85-AFD-11-1 and 85-AFD-11-2. The grinder is controlled
by vendor control panel 20-LCP-14-1.



The pumps are used to maintain the level in the Biosolids Holding Tank (20-T-10-1). A level transmitter
(20-LIT-10-1) is used for control.

Each pump has the standard interface described in the MAWSS Control Interface Standards.
25.1.2 Control Narrative
Control logic for the Digested Sludge Pumps and the Grinder will reside in the main PAC in 20-CP-1.

Hand/Off/Auto control of each pump shall be provided via the AFD. In AFD Hand, manual start/stop
control and speed adjustment shall be implemented.

In AFD Auto, the associated field control station shall be in the Remote position to enable the Automatic
control of the pump(s). When the field control station is in Hand, the pump shall run at a pre-configured
constant speed at the AFD.

Hand/Off/Remote control of the grinder shall be provided via the LCP. In Hand, manual start/stop control
shall be implemented.

The duty pump shall start at an operator-specified minimum speed and then utilize a PID level controller
for speed control to maintain the desired level setpoint in the Biosolids Holding Tank. Provide adjustable
level setpoints 20-LSH-10-1 and 20-LSL-10-1. Cycle pumps as follows:

e Initiate start sequence when the 20-LIT-10-1 measures below 20-LSL-10-1. Upon confirmation that
the grinder is running, start the duty pump.

e Stop the duty pump and the grinder when the 20-LIT-10-1 measures above 20-LSH-10-1.

Provide Duty/Standby order control. Provide the option to select a fixed order or automatic alternation.
Automatic alternation shall be triggered each time both pumps are off.

Provide each of the following as separate alarms:
e No pumps in Auto/Remote

e Grinder not in Auto/Remote (if not in Bypass Mode)

Return each pump and the grinder to its pre-power-loss AUTO or MANUAL state on return of power. Any
run latches interrupted during the power outage must be re-established by low level.

LCP shall include a Grinder Fault alarm. Sludge pumps shall not be allowed to run while the grinder is
faulted (unless Grinder Bypass Mode is active).

LCP shall include logic to detect and attempt to clear a Grinder Jam condition. During the detected Jam
condition, the duty pump shall run at a pre-defined, operator-adjustable minimum speed. If the Grinder
Bypass Mode is active, the Jam provisions for the sludge pumps do not apply.

Provide the ability to place the Grinder into Bypass Mode using the HMI. This is an operator defined

condition based on the physical configuration of the grinder bypass valves and piping. There are no
sludge pump interlocks in the bypass mode.

25.2 Smith Sludge Pump Station (08-N-6001, 08-N-6001A)
2.5.2.1 Process Overview

The pump station consists of one positive displacement (hose) pump, 20-P-12-1; one centrifugal pump,
20-P-12-2; and an inline mechanical grinder, 20-M-13-1.

The sludge pumps are controlled by control panel 20-LCP-12-1. The grinder is controlled by vendor
control panel 20-LCP-13-1.



The pumps are used to fill the Smith Biosolids Receiving Tank (20-T-10-2). A level transmitter (20-LIT-10-
2) measures the level of the tank. The level is monitored by the PAC in 20-CP-1 and is re-transmitted to
20-LCP-12-1 for indication. The High-High level alarm condition, 20-LSHH-10-2, is determined by the
PAC in 20-CP-1 and sent to 20-LCP-12-1.

Pressure switch 20-PSH-12-1 is mounted on the discharge of pump 20-P-12-1.
2.5.2.2 Control Narrative

Control logic for the Smith Sludge Pumps and the Grinder will reside in the LCP panels. Status shall be
monitored by the PAC in 20-CP-1.

Manual Start/Stop control of each pump shall be provided via pushbuttons on 20-LCP-12-1. Activation of
20-PSH-12-1 or 20-XE-12-1 shall stop Pump 1 and prevent it from running until reset using the
pushbutton on the LCP.

Hand/Off/Remote control of the grinder shall be provided via 20-LCP-13-1. In Hand, manual start/stop
control shall be implemented.

With the Grinder in Remote,

e Initiate start sequence when the operator presses either Start pushbutton on 20-LCP-12-1. Upon
confirmation that the grinder is running, start the pump.

e The operator must press the Stop pushbutton to stop the pump. The Grinder shall also stop.

e Activation of the LSHH condition shall energize the corresponding pilot light on the LCP and the LCP
shall automatically stop the sludge pump(s) and grinder. Pumps shall not be allowed to start while
the LSHH is active.

20-LCP-13-1 shall include a Grinder Fault alarm. Sludge pumps shall not be allowed to run while the
grinder is faulted (unless Grinder Bypass Mode is active).

20-LCP-13-1 shall include logic to detect and attempt to clear a Grinder Jam condition. During the Jam
condition, sludge pump(s) are stopped and require that the operator manually reinitiate the start
sequence as previously described.

Provide the ability to place the Grinder into Bypass Mode using a selector switch on 20-LCP-12-1. This is
an operator defined condition based on the physical configuration of the grinder bypass valves and
piping. There are no sludge pump interlocks in the bypass mode.

In addition to the functionality previously described, provide the following at 20-LCP-12-1:
e Smith Sludge Pump Running pilot lights (2)
e Smith Sludge Pump Alarm pilot lights (2)

e Smith Sludge Pump Reset pushbuttons (2). Reset for Pump 1 shall reset the PSH condition and the
motor starter overload. Reset for Pump 2 shall reset the motor starter overload.

e  Smith Sludge Pump 1, 20-P-12-1, High Pressure pilot light.

253 Biosolids Tanks (08-N-6001A)
2.5.3.1 Process Overview

Each tank contains one submersible, horizonal mixer, 20-M-10-1 and 20-M-10-2 for each respective tank.
The mixers are used to continuously agitate the tank contents.

Each mixer has the standard interface described in the MAWSS Control Interface Standards. Additionally,
the mixers are submersible; the motor temperature is monitored. The motor temperature is used in a
hardwired interlock to shut down the mixer.



Tank levels are measured by level transmitters 20-LIT-10-1 and 20-LIT-10-2.
2.5.3.2 Control Narrative
Control logic for the mixers shall reside in the PAC in 20-CP-1.

Hand/Off/Remote control of each mixer shall be provided via the MCC. In Hand, manual start/stop control
shall be implemented.

Provide automatic start/stop of mixers based upon its respective tank level.

e Start the tank mixer when the level rises above the mixer start level setpoint (operator adjustable in
HMI; include adjustable time delay).

e Stop the tank mixer when the level drops below the mixer stop level setpoint (operator adjustable in
HMI; include adjustable time delay).

Provide each of the following as separate alarms:

e Mixer not in Auto/Remote

Return each mixer to its pre-power-loss AUTO or MANUAL state on return of power. Any run latches
interrupted during the power outage must be re-established by start setpoint.

254 Sludge Feed Pumps (08-N-6001A)

2.5.41 Process Overview

Sludge feed pumps use AFDs to supply a consistent flow of digested sludge to the Belt Filter Presses
(BFPs). Sludge feed pumps are controlled by vendor control panels 20-VCP-20-1, 20-VCP-20-2,
20-VCP-20-3, and 20-VCP-20-4.

2.5.4.2 Control Narrative

Control logic for the digested sludge pumps shall reside in the vendor control panels for the BFPs.

SCADA HMI system shall exchange data directly with the PACs in the vendor supplied control panels.

255 Belt Filter Presses (08-N-6002, 08-N-6003)

2551 Process Overview

Belt Filter Presses (BFPs) will dewater and thicken the digested sludge so that it can hauled away for
disposal. The BFPs are controlled by vendor control panels 20-VCP-20-1, 20-VCP-20-2, 20-VCP-20-3,
and 20-VCP-20-4.

2.5.5.2 Control Narrative

Control logic for the BFPs and associated process equipment shall reside in the vendor control panels for
the BFPs.

SCADA HMI system shall exchange data directly with the PACs in the vendor supplied control panels.



2.5.5.3 Sludge Cake Conveyors (08-N-6004, 08-N-6005)
2.5.5.4 Process Overview

The conveyor system consists of six (6) transfer conveyors (20-CONV-30-1, -2, -3, -4, -5, -6), two
(2) diverter conveyor knife gates (20-G-30-5A and 20-G-30-6A), two (2) distribution conveyors (20-
CONV-30-7 and 20-CONV-30-8) and six (6) distribution conveyor knife gates (20-G-30-7A, -7B, -
7C and 20-G-30-8A, -8B, -8C). Conveyors in the MCC shall consist of forward and reversing
starters.

The conveyor system is designed to receive cake that has been dewatered by the Belt Filter Presses
(BFPs) and convey the cake into one of eight (8) drop points in the truck bay. The BFP Outlet Hopper will
drop cake into the transfer conveyors. The diverter gate will divert and transfer the cake to one of two
distribution conveyors. The distribution conveyors convey cake through the slide gates into one of four
(4) distribution drop points. This allows each BFP to be able to fill any of the two (2) truck locations.

Each conveyor has a zero speed switch (SSL) and emergency stop pull-cord that surround the conveyor.
Additionally, because Conveyors 5, 6, 7, and 8 are elevated, those conveyors also have an emergency
stop pushbutton which is wall-mounted and easily accessible to the operator on the ground floor.

2555 Control Narrative
Control logic for the conveyor shall reside in the PAC in 20-CP-1.

Hand/Off/Remote control of each conveyor shall be provided via field-mounted HOR control stations. In
Hand, manual start/stop control shall be implemented. The direction of the conveyor is determined by the
position of the Forward/Reverse (FR) selector switch, also located in a field mounted control station.
These field mounted control stations shall be placed in a location that is easily accessible to the operator
on the ground floor.

Local control panel 20-LCP-30-10 includes a Gate Master selector Local/Remote switch (20-HS-30-10)
which enables or disables local Open/Close control of each gate. In Local, the Open position shall
manually open the gate and Close shall manually close the gate. In Remote, the gates are all opened or
closed from SCADA.

While in Local mode, the PAC gate commands shall match the local gate positions. This is required such
that when the Master selector switch is changed from Local to Remote, the transfer of control is
“bumpless”; i.e., the gates maintain their current manual position until further action is taken by the
operator in the SCADA system.

Provide control of conveyors and gates from the SCADA when the equipment is in the Remote mode.

e  The operator may utilize the HMI for remote, manual control of slide gates and conveyors to
determine the desired conveyance path.

e Once avalid cake conveyance path to the selected drop point is confirmed by the PAC, a run
permissive will be sent to BFP control panels which are allowed to run and send sludge cake to the
conveyor system.

e  The operator will monitor the filling of the truck via CCTV from the control room and can adjust the
drop point in the HMI as needed to fill the truck evenly.

e If an operator changes the position of a distribution slide gate in the field (at the actuator control
station) while the conveyor system is operating in remote/automatic mode, then “upstream”
conveyors and gates shall hold their current state and the HMI system shall be alerted. Plant
operations shall determine next steps for process control.

Activation of any conveyor system E-Stop shall shutdown all associated equipment, including upstream
conveyors and related BFP systems.

Return each conveyor to its pre-power-loss AUTO or MANUAL state on return of power. Any run latches
interrupted during the power outage must be re-established using normal startup procedures.



The conveyor system sequencing shall be reviewed and adjusted as necessary during the specified
Control Strategy workshops.

2.5.6 Polymer Storage Tanks (08-N-6006)
2.5.6.1 Process Overview

There are two (2) polymer storage tanks, 20-T-50-1 and 20-T-50-2. Tank levels are measured by level
transmitters 20-LIT-50-1 and 20-LIT-50-2.

Each tank has one progressive cavity mixing pump, 20-P-50-1 and 20-P-50-2 for each respective tank.
The mixing pumps are used to periodically mix the tank contents.

Each mixing pump has the standard interface described in the MAWSS Control Interface Standards.

There is a truck fill panel, 20-LCP-49-1, which provides the truck driver to monitor the polymer storage
tank level(s).

2.5.6.2 Control Narrative
Control logic for the mixing pumps shall reside in the PAC in 20-CP-1.

Hand/Off/Remote control of each mixing pump shall be provided via a local HOR selector switch. In Hand,
manual start/stop control shall be implemented.

Provide automatic start/stop of mixing pumps when in Remote.

e Mixing Pump(s) shall run for an operator defined period of time. The run time and cycle time shall be
adjustable in the HMI and shall be independent for each tank’s mixing pump.

e Rising level rate-of-change logic in the PAC shall determine if the tank is being filled. The respective
mixing pump shall be disabled from running while the tank is being filled.

e The Low-Low Level alarm for each tank level shall inhibit its respective mixing pump from running.

Tanks will be filled by delivery trucks. While filling, the tank levels can be monitored locally on 20-LCP-
49-1. Logic in the PAC in 20-CP-1 shall determine when a tank is full (based on operator adjustable level
setting in the HMI). The FULL signal will be sent to the LCP for annunciation. Upon receipt of the FULL
signal, the LCP pilot light will illuminate, the panel horn will sound, and the panel beacon will activate.
The driver/operator may press the Silence pushbutton on the LCP to silence the horn and turn off the
beacon. The pilot light will remain illuminated until the FULL setting is reset by the operator via the HMI
or the tank level drops.

2.5.7 Polymer Makeup Units (08-N-6006)

2.5.7.1 Process Overview

Polymer Makeup Units are packaged skids that will deliver polymer to each of the BFPs. Polymer
makeup units are controlled by vendor control panels 20-VCP-52-1, 20-VCP-52-2, 20-VCP-52-3, and 20-
VCP-52-4, using control signals that are hardwired from each respective BFP control panel.

2.5.7.2 Control Narrative

Control logic for the polymer makeup units shall reside in the vendor control panels for the BFPs.

SCADA HMI system shall exchange data directly with the PACs in the vendor supplied control panels.
The BFP PACs shall make polymer makeup unit status and alarms available to the HMI.



258 Additive Alternate #1: Chlorination (08-N-6007)
2.5.8.1 Process Overview

Chlorination equipment and devices are packaged equipment that deliver chlorine solution primarily to the
existing Chlorine Contact Basin. For Algae and Foam Control, a relatively small amount of chlorine
solution is delivered to the HPO Splitter Box, HPO Reactors 1 and 2, and the Secondary Pump Station.
The chlorine feed containers are arranged in two banks of four containers (four duty containers, four
standby containers) in the Chlorine Feed Room and deliver pressurized gas to a common manifold.

Each bank of four containers is connected to a gas filter, vacuum regulator (chlorinator), flow control
valve, vacuum monitor, and ejector. The vacuum created by water flowing through the ejector opens the
inlet valve of the vacuum regulator. Gas under vacuum flows from the vacuum regulator, through the
filter, through the flow control valve and vacuum monitor, and to the ejector where it is mixed with water to
create the chlorine solution delivered to the application points listed above. Piping and valving allow either
bank of four chlorine feed containers to feed either of the two vacuum regulators, flow control valves, or
ejectors that service the Chlorine Contact Basin. A separate rotameter and ejector is provided for the
Algae and Foam Control process.

Chlorine gas detection sensors shall be provided in the Chlorine Feed and Chlorine Storage Rooms.
2.5.8.2 Control Narrative

The flow control valves automatically adjust the rate at which the chlorine gas is fed to the ejectors. Panel
50-CP-1 sends a pacing command to each of the flow control valves based on plant effluent flow. The
control valves send a signal to Panel 50-CP-1 indicating feed rate. Manual adjustment of the feed rate
can be implemented either through the flow control valves or their associated rotameters. Chlorine feed
rate to the Algae and Foam Control process is manually achieved via separate rotameter. Vacuum
monitors transmit high and low vacuum alarms to Panel 50-CP-1.

Control logic for the chlorine flow control valves shall reside within each control valve, 50-FV-15-1 and 50-
FV-15-2.

e Provide automatic gas feed adjustment based on pacing command from Panel 50-CP-1.

The chlorine feed containers are stored on dual container hydraulic scales when in the feed position and
the weights of the containers are transmitted to Panel 50-CP-1 for monitoring via the plant SCADA
system. The vacuum regulators have an integral automatic switchover function. When the in-service bank
of containers becomes empty, the standby vacuum regulator senses an increase in pressure and
automatically opens to allow the standby containers to feed chlorine gas through its associated filter,
vacuum regulator, flow control valve, vacuum monitor, and ejector.

Electric emergency shutoff actuators are provided for each of the eight (duty + standby) chlorine feed
containers. Control Panels 50-FP-1 and 50-FP-2 each control four emergency shutoff actuators. Control
Panels 50-FP-1 and 50-FP-2 transmit signals to close the emergency shutoff actuators based on
conditions described below.

Control logic for the emergency shutoff actuator panels shall reside within each panel, 50-FP-1 and 50-
FP-2. Panels 50-FP-1 and 50-FP-2 shall transmit emergency close and system error signals to Control
Panel 50-CP-1. The emergency shutoff actuator panels shall be wired together with twisted-shielded wire
for concurrent operation. Reopening of the chlorine container valves after an emergency closure shall be
accomplished manually. The following inputs shall cause the emergency shutoff actuator panels to send a
close command to the emergency shutoff actuators:

e Depressing of any of three emergency stop pushbuttons. Emergency stop pushbuttons shall be
hard-wired to panel 50-FP-1.



e Chlorine leak detection. Chlorine leak detection transmitter 50-AlT-10-1 shall be hard-wired to
panel 50-FP-1.

e Shutdown command from Control Panel 50-CP-1.

0 50-CP-1 shall send a shutdown command to panel 50-FP-1 if the gas scrubber is in
operation.

0 50-CP-1 shall send a shutdown command to panel 50-FP-1 if the Fire Alarm Control
Panel is in an alarm condition.

Control logic for the chlorine gas detection transmitter (50-AlT-10-1) shall reside within control panel
50-CP-1.

o Hardwired relay logic shall receive the leak alarm from the transmitter. The relay logic shall be
independent of the PLC and shall re-transmit the leak alarm to panel 50-FP-1 and the existing
relocated scrubber control panel. This relay logic shall be implemented as fail-safe.

e From 50-CP-1, send leak alarm output to alarm control panels 50-FP-4, 50-FP-5, and 50-FP-6.
e From 50-CP-1, send leak alarm output to Fire Alarm Control Panel 50-FACP-1.

e From 50-CP-1, send leak alarm output to HYAC Control Panel 50-HCP-01.

259 Additive Alternate #1: De-chlorination (08-N-6008)
2.5.9.1 Process Overview

De-chlorination equipment and devices are packaged equipment that deliver sulfur dioxide solution to the
existing Chlorine Contact Basin for de-chlorination. The sulfur dioxide feed containers are arranged in two
banks of two containers (two duty, two standby) in the SO2 Feed Room and deliver gas under vacuum to
a common manifold.

Each sulfur dioxide feed container shall be provided with a container-mounted vacuum regulator
(sulfonator). Each bank of two containers is connected to a flow control valve, vacuum monitor, and
ejector. The vacuum created by water flowing through the ejector opens the inlet valve of the vacuum
regulator. Gas under vacuum flows from the vacuum regulator, through the flow control valve and vacuum
monitor, and to the ejector where it is mixed with water to create the sulfur dioxide solution. Piping and
valving allow either bank of two sulfur dioxide feed containers to feed either of the two flow control valves
or ejectors that service the Chlorine Contact Basin.

Sulfur dioxide gas detection sensors shall be provided in the SO2 Feed and SO2 Storage Rooms.
2.5.9.2 Control Narrative

Hard-wired signals shall be transmitted to panel 50-FP-3, the existing relocated scrubber control panel,
and Control Panel 50-CP-1. The sulfur dioxide feed containers are stored on single container hydraulic
scales when in the feed position and the weights of the containers are transmitted to Panel 50-CP-1 for
monitoring via the plant SCADA system. When the in-service bank of containers becomes empty, the
standby containers are manually placed into service to feed sulfur dioxide gas through its associated flow
control valve, vacuum monitor, and ejector. The flow control valves automatically adjust the rate at which
the sulfur dioxide gas is fed to the ejectors. Panel 50-CP-1 sends a pacing command to each of the flow
control valves based on operator entry. The control valves send a signal to Panel 50-CP-1 indicating
feed rate. Manual adjustment of the feed rate can be implemented either through the flow control valves
or their associated rotameters. Vacuum monitors transmit high and low vacuum alarms to Panel 50-CP-1.



Control logic for the sulfur dioxide flow control valve shall reside within each control valve, 50-FV-32-1.

e Provide automatic gas feed adjustment based on operator-entered pacing command from
SCADA to Panel 50-CP-1.

Electric emergency shutoff actuators are provided for each of the four (duty + standby) sulfur dioxide feed
containers. Control Panel 50-FP-3 controls all four emergency shutoff actuators. Control Panel 50-FP-3
transmits signals to close the emergency shutoff actuators based on conditions described below.

Control logic for the emergency shutoff actuator panels shall reside within panel 50-FP-3. Panel 50-FP-3
shall transmit emergency close and system error signals to Control Panel 50-CP-1. Reopening of the
sulfur dioxide container valves after an emergency closure shall be accomplished manually. The following
inputs shall cause the emergency shutoff actuator panel to send a close command to the emergency
shutoff actuators:

o Depressing of any of three emergency stop pushbuttons. Emergency stop pushbuttons shall be
hard-wired to panel 50-FP-3.

e Sulfur Dioxide leak detection. Sulfur Dioxide leak detection transmitter 50-AlT-32-1 shall be hard-
wired to panel 50-FP-3.

e Shutdown command from Control Panel 50-CP-1.

0 50-CP-1 shall send a shutdown command to panel 50-FP-3 if the gas scrubber is in
operation.

0 50-CP-1 shall send a shutdown command to panel 50-FP-3 if the Fire Alarm Control
Panel is in an alarm condition.

Control logic for the sulfur dioxide gas detection transmitter (50-AlT-32-1) shall reside within control panel
50-CP-1.

e Hardwired relay logic shall receive the leak alarm from the transmitter. The relay logic shall be
independent of the PLC and shall re-transmit the leak alarm to panel 50-FP-3 and the existing
relocated scrubber control panel. This relay logic shall be implemented as fail-safe.

e From 50-CP-1, send leak alarm output to alarm control panels 50-FP-4, 50-FP-5, and 50-FP-7.

e From 50-CP-1, send leak alarm output to Fire Alarm Control Panel 50-FACP-1.

e From 50-CP-1, send leak alarm output to HYAC Control Panel 50-HCP-01.

2.5.10 Plant Drain Pump Station (08-N-6009)
2.5.10.1 Process Overview

The pump station consists of two (2) submersible pumps, 20-P-70-1 and 20-P-70-2. The pumps are
controlled by 20-AFD-70-1 and 20-AFD-70-2.

The pumps are used to maintain a consistent level in the plant drain wetwell. A level transmitter (20-LIT-
71-1) is used for control. If the high-high float switch (20-LSHH-71-1) is activated, provide backup level
control. The low-low float switch (20-LSLL-71-1) is a pump run interlock.

Each pump has the standard interface described in the MAWSS Control Interface Standards.



2.5.10.2 Control Narrative
Control logic for the Plant Drain Pumps will reside in the main PAC in 20-CP-1.

Hand/Off/Auto control of each pump shall be provided via the AFD. In AFD Hand, manual start/stop
control and speed adjustment shall be implemented.

In AFD Auto, the associated field control switch (in 20-LCP-70-1) shall be in the Remote position to
enable the Automatic control of the pump(s). When the field control switch is in Hand, the pump shall run
at a pre-configured constant speed at the AFD.

Provide operator adjustable Lead/Lag level setpoints (20-LS-71-1, 20-LS-71-2, 20-LS-71-3, and 20-LS-
71-4) for starting and stopping pumps. Cycle pumps as follows:

e Start the Lead pump when 20-LIT-71-1 measures above 20-LS-71-2. Latch the lead pump on until
the level falls below 20-LS-71-1.

e Start the Lag pump when 20-LIT-71-1 measures above 20-LS-71-4. Latch the lag pump on until the
level falls below 20-LS-71-3.

Pump speed shall be controlled by the operator’s selection of the following options:

e Provide a PID level controller to maintain the desired level setpoint in the Plant Drain Wetwell. Level
setpoint shall be operator adjustable via the HMI.

e Pumps shall run at a set speed (operator adjustable via the HMI)

The High-High and Low-Low level float switches shall provide backup pump control.

e Start Pump 1 upon activation of 20-LSHH-71-1. Latch the pump on until the level falls below float
switch 20-LSLL-71-1. The pump shall run at a pre-configured constant speed at the AFD.

e Also upon activation of 20-LSHH-71-1, activate timing relay 20-KC-71-2. If the timer expires and the
level is still above the LSHH, then start Pump 2. Latch the pump on until the level falls below float
switch 20-LSLL-71-1. The pump shall run at a pre-configured speed at the AFD.

e Operator shall be alerted that the station is in Backup Float Mode. The station shall remain in this
mode until the level subsides to below the Low-Low float position.

Provide Lead/Lag order control. Provide the option to select a fixed order or automatic alternation.
Automatic alternation shall be triggered each time both pumps are off.

In all Remote modes, pumps are not allowed to run if low-low float switch 20-LSLL-71-1 is activated. In
Hand mode, the low-low float switch interlock is bypassed via hardwired logic in the AFD.

Provide each of the following as separate alarms:

e No pumps in Auto/Remote

Return each pump to its pre-power-loss AUTO or MANUAL state on return of power. Any run latches
interrupted during the power outage must be re-established by level setpoints.

Each pump has the standard interface described in the MAWSS Control Interface Standards. Additionally,
the pumps are submersible; the motor temperature is monitored as well as moisture intrusion into the
pump casing. The motor temperature is used in a hardwired interlock to shut down the pump; moisture is
only to be alarmed.



2.5.11 Polymer Booster Water System (08-N-6010)
2.5.11.1 Process Overview

The Booster Water System for the polymer makeup units is a packaged skid that will deliver a consistent
water flow and pressure using three (3) centrifugal pumps and pressure controllers. The system is
controlled by vendor control panel 20-VCP-53-1.

2.5.11.2 Control Narrative

Control logic for the booster pumps shall reside in the vendor control panel. The pumps use vendor
supplied AFDs to maintain desired process water pressure.

Signals of interest are wired to the PAC in control panel 20-CP-1 for monitoring via the HMI.

2.5.12  Generator Monitoring and Control (08-N-6011)
2.5.12.1 Process Overview

The backup generator provides emergency power to the Solids Processing equipment in the event of
failure of utility power. Generator system and fuel tank information shall be gathered via the network
connection to the generator control panel, 20GEN-CP-1.

2.5.12.2 Control Narrative

Upon loss of utility power, the solids process shall stop. When generator (emergency) power becomes
available, the solids process shall be reinitiated by plant operations. Normal starting delays and
interlocks shall apply.

While additional time-delayed starts are not anticipated on generator power, PICS programmer shall
review the solids process during specified software workshop(s). If deemed necessary, program load
balancing (stagger start) time delays in the PAC to prevent overloading the generator.

2.5.13 Existing DCU-1 (RTU-1)
2.5.13.1 Process Overview

This Emerson Bristol Babcock programmable controller is located in the existing Operations Building
which will be demolished. DCU-1 signals which are required for continued monitoring and control shall be
re-assigned to new PAC control panel 82-CP-1 in the Blower Building. These signals include:

e Train 1 and 2 Reactor Mixers

e PSA Oxygen Generation Systems

e  Blower Building Alarms

e Basin O2 Lower Explosive Limit Signals
e  Process Oxygen Flows

e  Process Pressures

e  Oxygen Flow Control Valves

e Various Alarms and Miscellaneous Signals



2.5.13.2 Control Narrative

For signals that being relocated to the PAC in 82-CP-1, functionality will be defined and documented
during specified workshop sessions.

2.5.14  Existing DCU-2 (RTU-2)

2.5.14.1 Process Overview

This Emerson Bristol Babcock programmable controller is located in the existing Final Clarifiers Electrical
Building and interfaces to the following signals:

e  Secondary Clarifiers 1,2,3,4

e  Clarifier Scum Pumps

e  Clarifier Recirc/Discharge Valves

e  Splitter Box Mixer

e  De-chlorination Mixers

e Intermediate Pump Station Pumps and Gates

e Generators 1 and 2

e  WAS Pumps

e Influent Flows

e  Parshall Flume Flows

e  Effluent pH, Dissolved Oxygen

e Reactor 2, Trains 3 and 4 — LEL, Pressures, and Dissolved Oxygen
e  Chlorination System Monitoring and Leak Detection

e  De-Chlorination System Monitoring and Leak Detection

e Various Alarms and Miscellaneous Signals

The wiring for these signals will be moved to new Remote 1/0 Control Panel 83-CP-1 and the existing
controller logic and functionality will be ported to execute in new PAC Control Panel 20-CP-1.

The following signals are related to decommissioned components and will not be transferred to the new
system:

e  Screening Systems (confirm these are obsolete)

e  Grit Removal Systems (confirm these are obsolete)

Additive Alternate #1: Signals related to the existing Chlorination and De-chlorination processes will be
deleted from 83-CP-1 if this alternate is selected.

2.5.14.2 Control Narrative

For signals that being relocated to the PAC Remote 1/O rack in 83-CP-1, functionality will be defined and
documented during specified workshop sessions.



2515  Existing DCU-3 (RTU-3)

2.5.15.1 Process Overview

This Emerson Bristol Babcock programmable controller is located in the existing Secondary Digester
Building and interfaces to the following signals:

e Boiler

e  Sludge Flows

e  Sludge Temperatures

e Digester Levels

e Digester Temperatures

e  Thickener Feed Tank Flow

e Return Flow to Primary Digesters

e  Scrubber

e  Secondary Digester Sludge Recirculation Pumps
e  Primary Digester Sludge Pumps

e Gas Compressors

e  Thickener Rake

e  Thickener Pumps

e  Hot Water Pumps

e Digester Building Sump Pump

e« Various Alarms and Miscellaneous Signals

The wiring for these signals will be moved to new Remote 1/0 Control Panel 85-CP-1 and the existing
controller logic and functionality will be ported to execute in new PAC Control Panel CP-20-1.

Control signals for the Digested Sludge Pumps will be re-assigned to the I/O racks in new PAC Control
Panel 20-CP-1.

The following signals are related to decommissioned components and will not be transferred to the new
system:

e  Grit Removal Equipment (confirm these are obsolete)

e Primary Sediment Tanks (confirm these are obsolete)

Additive Alternate #1: The existing Scrubber will be re-purposed, and its control signals will be allocated
to new Remote 1/O Control Panel, 50-CP-1 if this alternate is selected.

2.5.15.2 Control Narrative

For signals that being relocated to the PAC Remote 1/O rack in 85-CP-1, functionality will be defined and
documented during specified workshop sessions.

2.5.16  Additive Alternate #9: Existing DCU-4 (RTU-4)
2.5.16.1 Process Overview

This Emerson Bristol Babcock programmable controller is located in the existing Headworks Electrical
Building and interfaces to the following signals:



e Generator 3

e Eslava Creek Influent Flow
e Plant Sewer Pumps

e Screening Equipment

e Primary Clarifiers

e Scum Pumps

e Return Sludge Flow

e Sludge Pumps

e PCEPS Pumps

e Septage Receiving Flows
e Submersible Mixers

e Odor Control Equipment

e Various Alarms and Miscellaneous Signals

If this alternate is selected, the wiring for these signals will be moved to new Remote I/O Control Panel
91-CP-1 and the existing controller logic and functionality will be ported to execute in new PAC Control
Panel CP-20-1.

2.5.16.2 Control Narrative

For signals that being relocated to the PAC Remote 1/O rack in 91-CP-1, functionality will be defined and
documented during specified workshop sessions.

2.5.17  Existing SWAT (Sidestream, PLC-1)
2.5.17.1 Process Overview

This Allen-Bradley PLC-5 programmable controller is located in the existing Final Clarifiers Electrical
Building and interfaces to the following signals:

e Sidestream Pumps

e Sidestream Storage Tank

e Storage Supply Valve

e Storage Discharge Valve

e Headworks Supply Valve

e Various Alarms and Miscellaneous Signals

The wiring for these signals will be moved to new Remote 1/0 Control Panel 83-CP-2 and the existing
controller logic and functionality will be ported to execute in new PAC Control Panel 20-CP-1.



The existing OIT (Panelview) will be abandoned. Operators will be able to monitor and control the SWAT
process using the VTScada Thin Client terminal located at nearby control panel 83-CP-1.

The following signal is related to decommissioned components and will not be transferred to the new
system:

e Headworks Supply Valve (confirm this is obsolete)
2.5.17.2 Control Narrative

For signals that being relocated to the PAC Remote 1/O rack in 83-CP-2, functionality will be defined and
documented during specified workshop sessions.






C.C. Williams WWTP Dewatering

C.C. WILLIAMS WWTP DEWATERING AND IMPROVEMENTS PROJECT
INSTRUMENT LIST

Tag Component| Quantity Instrument Name Component Options P&ID Number
Code
Line Size: 6-inch
85-PE-11-1, -2 P15 2 Pressure Seal, Annular See detail 4091-304C. 08-N-6001
85-PI-11-1, -2 P4 2 Pressure Gauge Range: 0-40 PSI 08-N-6001
Line Size: 4-inch
20-PE-12-1, -2 P15 2 Pressure Seal, Annular See detail 4091-304C. 08-N-6001
20-P1-12-1, -2 P4 2 Pressure Gauge Range: 0-30 PSI 08-N-6001
Level Element and Transmitter Process Range: 0-19.5 ft
20-LE/LIT-10-1 L29 1 Ultrasonic ’ Zero Reference: Bottom of Tank 08-N-6001A
See Details 4091-254, 4091-383, & 4091-384
Level Element and Transmitter Process Range: 0-19.5 ft
20-LE/LIT-10-2 L29 1 Ultrasonic ’ Zero Reference: Bottom of Tank 08-N-6001A
See Details 4091-254, 4091-383, & 4091-384
Process Range: 0-9.5 ft
20-LE/LIT-50-1, -2 L29 5 Level Elgment and Transmitter, Zero Reference.: I?ottom-of Tapk . 08-N-6006
Ultrasonic Integral Flange: 4" (confirm with tank supplier)
See Details 4091-254 & 4091-383
50-AIT-10-1 . . Process Range: 0-10 PPM
(Note 1) Al18 1 Chlorine Leak Detector, Transmitter Contacts:.Program N.O. for each sensor 08-N-6007
See Detail 4091-149
Process Range: 0-10 PPM
3\?;’?‘:30-1’ -2,-8 Al8 3 Chlorine Leak Detector, Sensor Setpoint: 0.5 PPM 08-N-6007
See Detail 4091-152AG
50-AIT-32-1 SO2 Leak Detector, process Range: 0-25 PPM
(Note 1) Al19 1 Transmitter/Controller Contacts..Program N.O. for each sensor 08-N-6008
See Detail 4091-149
Process Range: 0-25 PPM
3\?;’?‘:32-1’ -2,-8 A19 3 S02 Leak Detector, Sensor Setpoint: 5 PPM 08-N-6008
See Detail 4091-152AG
Process Range: 0-20.0 ft
20-LE/LIT-71-1 L29 1 Level Elgment and Transmitter, Zero Reference: Bottom of Wetwell. 08-N-6009
Ultrasonic Hazardous Location Approval Required
See Detail 4091-253, 4091-384
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C.C. Williams WWTP Dewatering

20-LSHH-71-1 LSHH Setpoint: 5.0 FT EL Rising, N.O.
20-LSLL-71-1 L8 Float Switch, Mercury LSLL Setpoint: -2.5 FT EL Failling, N.C. 08-N-6009

See Detail 4091-248AG

Offline, 2-inch
20-PE-70-1, -2 P15 Pressure Seal, Annular See Detail 4091- 304DG 08-N-6009
20-P1-70-1, -2 P4 Pressure Gauge Range: 0-50 PSI 08-N-6009
20-PSH-12-1 P8 Pressure Switch Range: Coordinate with Pump Supplier 08-N-6001
Notes:
1. Provide instruments with prefix of "50" only if Additive Alternate #1 is selected and included in contract.
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C.C. Williams WWTP Dewatering

SUPPLEMENT 3
PAC AND NETWORK EQUIPMENT LIST

Code Description Qty. Model Manufacturer Comments

20-CP-1, DEWATERING BUILDING

ControlLogix 5580 Controller with 10 MB User Memory, Provide all required ancillary PLC hardware including but not limited to front
Y311 USB Port, 1 gigabit (Gb) Ethernet Port 2 |1756-L83E Allen Bradley connectors, etc for a fully functional PLC system
Y312 ControlLogix 120VAC Power Supply (5V @ 13A) 5 |1756-PA75 Allen Bradley Power Supply
Y316 ControlLogix Redundancy Enhanced Module 2 |1756-RM2 Allen Bradley Redundancy Module with cable
Y3141 ControlLogix Ethernet 10-100M Bridge Module 2 |1756-EN2T Allen Bradley Ethernet Module
Y3142 ControlLogix Ethernet 10-100M Bridge Module (2-Ports) 5 |[1756-EN2TR Allen Bradley Ethernet Module, DLR support
Y3153 ControlLogix 10 Slot Chassis 3 [1756-A10 Allen Bradley 1/0 Racks
Y3151 ControlLogix 7 Slot Chassis 2 |1756-A7 Allen Bradley Primary and Secondary Racks

ControlLogix Chassis Slot Filler A/R |1756-N2 Allen Bradley ControlLogix 1756 Chassis Empty Slot Cover
Y3131 ControlLogix Discrete Input Module 13 [1756-1A16 Allen Bradley 120VAC; 16 point module (20 Pin)
Y3132 ControlLogix Discrete Output Module 3 [1756-0A16 Allen Bradley 120VAC; 16 point module (20 Pin)
Y3133 ControlLogix Analog Input Module 2 |1756-IF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y3134 ControlLogix Analog Output Module 2 [1756-OF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y040 Uninterruptible Power Supply 1 |GXT5 Series Vertiv
V3143 Ethernet/IP (ETAP) Embedded Switch 2 |T783ETAPTF Allen Bradley 1 Copper, TFiber port, DIR network
Name Description Qty. Model Manufacturer Comments

50-CP-1, CHLORINE/SO2 BUILDING NOTE 1
Y312 ControlLogix 120VAC Power Supply (5V @ 13A) 1 |1756-PA75 Allen Bradley Power Supply
Y3142 ControlLogix Ethernet 10-100M Bridge Module (2-Ports) 1 |1756-EN2TR Allen Bradley Ethernet Module, DLR support
Y3154 ControlLogix 13 Slot Chassis 1 |1756-A13 Allen Bradley 1/0 Racks

ControLogix Chassis Slot Filler A/R |1756-N2 Allen Bradley ControlLogix 1756 Chassis Empty Slot Cover
Y3131 ControlLogix Discrete Input Module 3 |1756-1A16 Allen Bradley 120VAC; 16 point module (20 Pin)
Y3132 ControlLogix Discrete Output Module 1 |1756-OA16 Allen Bradley 120VAC; 16 point module (20 Pin)
Y3133 ControlLogix Analog Input Module 3 |1756-IF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y3134 ControlLogix Analog Output Module 1 |1756-OF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y040 Uninterruptible Power Supply 1 |GXT5 Series Vertiv
Y3143 Ethernet/IP (ETAP) Embedded Switch 1 [1783-ETAP2F Allen Bradley 1 Copper, 2 Fiber ports, DLR network
Name Description Qty. Model Manufacturer Comments

82-CP-1, EXISTING BLOWER BUILDING 1/0 moved from existing RTU-1
Y321 CompactLogix 5370 L3 Controller, 2 MB Memory 1 |1769-L33ER Allen Bradley
Y322 CompactLogix 120VAC Power Supply (5V @ 4Amps) 2 |1769-PA4 Allen Bradley
Y3231 CompactLogix Discrete Input Module 3 |1769-1Q16 Allen Bradley 24VDC; 16 point module
Y3232 CompactLogix Discrete Output Module 1 |[1769-OB16 Allen Bradley 24VDC; 16 point module
Y3233 CompactLogix Analog Input Module 4 |1769-IF4l Allen Bradley 4 Channel Analog Current/Voltage Isolated Input Module
Y3234 CompactLogix Analog Output Module 1 |1769-OFACI Allen Bradley 4 Channel Analog Current Isolated Output Module

CompactLogix 3.28 Right-To-Right Bus Expansion Cable 1 ]1769-CRR3 Allen Bradley

CompactLogix Right End Cap Terminator 2 |1769-ECR Allen Bradley

CompactLogix Left End Cap Terminator 1 |1769-ECL Allen Bradley
Y040 Uninterruptible Power Supply 1 |GXT5 Series Vertiv
Y108 Stratix Managed Ethernet Switch 1 |Stratix 5700 Series Allen Bradley SCADA Field Ethernet Switch
Name Description Qty. Model Manufacturer Comments
83-CP-1 EXISTING FINAL CLARIFIERS ELECTRICAL BUILDING
Y070 HMI Thin Client, Panel-mount 1 |0OIT-215 Zober Industrial computer and touchscreen, 21.5", 12 VDC
Y312 ControlLogix 120VAC Power Supply (5V @ 13A) 2 |1756-PA75 Allen Bradley Power Supply
Y3142 ControlLogix Ethernet 10-100M Bridge Module (2-Ports) 2 |1756-EN2TR Allen Bradley Ethernet Module, DLR support
Y3155 ControlLogix 17 Slot Chassis 2 [1756-A17 Allen Bradley 1/0 Racks

ControlLogix Chassis Slot Filler A/R |1756-N2 Allen Bradley ControlLogix 1756 Chassis Empty Slot Cover
Y3131 ControlLogix Discrete Input Module 8 |1756-1B16 Allen Bradley 24VDC; 16 point module (20 Pin)
Y3132 ControlLogix Discrete Output Module 3 |1756-OB16E Allen Bradley 24VDC; 16 point module (20 Pin)
Y3133 ControlLogix Analog Input Module 9 |[1756-IF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y3134 ControlLogix Analog Output Module 4 |1756-OF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y040 Uninterruptible Power Supply 1 |GXT5 Series Vertiv
Y108 Stratix Managed Ethernet Switch 1 |Stratix 5700 Series Allen Bradley SCADA Field Ethernet Switch
Y3143 Ethernet/IP (ETAP) Embedded Switch 2 |T783ETAPIF Allen Bradley 1 Copper, TFiber port, DIR network
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C.C. Williams WWTP Dewatering

SUPPLEMENT 3
PAC AND NETWORK EQUIPMENT LIST

Code Description Qty. Model Manufacturer Comments

|20-CP-1, DEWATERING BUILDING
Name Description Qty. Model Manufacturer Comments
83-CP-2 EXISTING SIDESTREAM (SWAT) PUMP STATION
Y312 ControlLogix 120VAC Power Supply (5V @ 13A) 2 |1756-PA75 Allen Bradley Power Supply
Y3142 ControlLogix Ethernet 10-100M Bridge Module (2-Ports) 2 |1756-EN2TR Allen Bradley Ethernet Module, DLR support
Y3153 ControlLogix 10 Slot Chassis 2 |1756-A10 Allen Bradley 1/0 Racks

ControlLogix Chassis Slot Filler A/R [1756-N2 Allen Bradley ControlLogix 1756 Chassis Empty Slot Cover
Y3131 ControlLogix Discrete Input Module 5 |1756-1B16 Allen Bradley 24VDC; 16 point module (20 Pin)
Y3132 ControlLogix Discrete Output Module 3 |1756-OB16E Allen Bradley 24VDC; 16 point module (20 Pin)
Y3133 ControlLogix Analog Input Module 3 |1756-IF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y3134 ControlLogix Analog Output Module 1 |1756-OF8l Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y040 Uninterruptible Power Supply 1 |GXT5 Series Vertiv
Name Description Qty. Model Manufacturer Comments
85-CP-1 EXISTING SECONDARY DIGESTER BUILDING
Y070 HMI Thin Client, Panel-mount 1 |[OIT-215 Zober Industrial computer and touchscreen, 21.5", 12 VDC
Y312 ControlLogix 120VAC Power Supply (5V @ 13A) 1 |1756-PA75 Allen Bradley Power Supply
Y3142 ControlLogix Ethernet 10-100M Bridge Module (2-Ports) 1 |[1756-EN2TR Allen Bradley Ethernet Module, DLR support
Y3154 ControlLogix 17 Slot Chassis 1 |[1756-A17 Allen Bradley 1/0 Racks

ControlLogix Chassis Slot Filler A/R |1756-N2 Allen Bradley ControlLogix 1756 Chassis Empty Slot Cover
Y3131 ControlLogix Discrete Input Module 3 |1756-1B16 Allen Bradley 24VDC; 16 point module (20 Pin)
Y3132 ControlLogix Discrete Output Module 1 |1756-OB16E Allen Bradley 24VDC; 16 point module (20 Pin)
Y3133 ControlLogix Analog Input Module 5 |[1756-IF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y3134 ControlLogix Analog Output Module 1 |[1756-OF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y040 Uninterruptible Power Supply 1 [GXT5 Series Vertiv
Y108 Stratix Managed Ethernet Switch 1 |Stratix 5700 Series Allen Bradley SCADA Field Ethernet Switch
Y3143 Ethernet/IP (ETAP) Embedded Switch 1 [1I783-ETAPZF Allen Bradley 1 Copper, 2 Fiber ports, DLR network
Name Description Qty. Model Manufacturer Comments
91-CP-1 EXISTING HEADWORKS NOTE 2
Y070 HMI Thin Client, Panel-mount 1 |0OIT-215 Zober Industrial computer and touchscreen, 21.5", 12 VDC
Y312 ControlLogix 120VAC Power Supply (5V @ 13A) 5 |1756-PA75 Allen Bradley Power Supply
Y3142 ControlLogix Ethernet 10-100M Bridge Module (2-Ports) 5 |[1756-EN2TR Allen Bradley Ethernet Module, DLR support
Y3153 ControlLogix 10 Slot Chassis 5 |[1756-A10 Allen Bradley 1/0 Racks

ControlLogix Chassis Slot Filler A/R |1756-N2 Allen Bradley ControlLogix 1756 Chassis Empty Slot Cover
Y3131 ControlLogix Discrete Input Module 21 [1756-1B16 Allen Bradley 24VDC; 16 point module (20 Pin)
Y3132 ControlLogix Discrete Output Module 4 |1756-OB16E Allen Bradley 24VDC; 16 point module (20 Pin)
Y3133 ControlLogix Analog Input Module 6 |[1756-IF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)
Y3134 ControlLogix Analog Output Module 5 [1756-OF8I Allen Bradley 8 isolated point module, current, current sourcing and voltage (36 Pin)

ControlLogix High Speed Count Discrete Input Module 3 [1756-HSC Allen Bradley 2-Channel Counter, 24VDC, up to 1MHz
Y040 Uninterruptible Power Supply 1 [GXT5 Series Vertiv
Y108 Stratix Managed Ethernet Switch 2 |Stratix 5700 Series Allen Bradley SCADA Field Ethernet Switch (Provide under base bid).
V3143 Ethernet/IP (ETAP) Embedded Switch 2 |T783ETAPTF Allen Bradley 1 Copper, TFiber ports, DLR network
Name Description Qty. Model Manufacturer Comments
MCP-1 |EXISTING SCREENING TRAIN 1 & 2 PANEL
Y108 [Stratix Managed Ethernet Switch | 1 Stratix 5700 Series [Allen Bradley [SCADA Field Ethernet Switch
Name Description Qty. Model Manufacturer Comments
MCP-2 |E><ISTING SCREENING TRAIN 3 & 4 PANEL
Y108 [Stratix Managed Ethernet Switch [ 1 [Stratix 5700 Series [Allen Bradley [SCADA Field Ethernet Switch
Name Description Qty. Model Manufacturer Comments
MCP-3 |EXISTING GREASE/SEPTAGE RECEIVING PANEL
Y108 [Stratix Managed Ethernet Switch | 1 [Stratix 5700 Series [Allen Bradley [SCADA Field Ethernet Switch
Name Description Qty. Model Manufacturer Comments
LCP-1 |EXISTING GRIT REMOVAL TRAIN 1 & 2
Y108 [Stratix Managed Ethernet Switch | 1 [Stratix 5700 Series |Allen Bradley [SCADA Field Ethernet Switch
Name Description Qty. Model Manufacturer Comments
LCP-2 EXISTING GRIT REMOVAL TRAIN 3 & 4
Y108 Stratix Managed Ethernet Switch 1 |Stratix 5700 Series Allen Bradley SCADA Field Ethernet Switch

Notes:
1. Provide the equipment listed for 50-CP-1 only if Additive Alternate #1 is selected and included in contract.
2. With exceptions to the Stratix Ethernet switches, provide the equipment listed for 91-CP-1 only if Additive Alternate #9 is selected and included in contract.
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C.C. Williams WWTP Dewatering

20-CP-1 PAC I/O LIST

INSTRUMENT TAG  |DESCRIPTION TYPE
85-HS-11-1A DIGESTED SLUDGE PUMP #1 IN AUTO (AFD) DI
85-HS-11-1B DIGESTED SLUDGE PUMP #1 IN REMOTE (FIELD) DI
85-RS-11-1 DIGESTED SLUDGE PUMP #1 RUN STATUS DI
85-XS-11-1 DIGESTED SLUDGE PUMP #1 ALARM DI
85-TSH-11-1 DIGESTED SLUDGE PUMP #1 HIGH TEMP ALARM DI
85-HS-11-2A DIGESTED SLUDGE PUMP #2 IN AUTO (AFD) DI
85-HS-11-2B DIGESTED SLUDGE PUMP #2 IN REMOTE (FIELD) DI
85-RS-11-2 DIGESTED SLUDGE PUMP #2 RUN STATUS DI
85-XS-11-2 DIGESTED SLUDGE PUMP #2 ALARM DI
85-TSH-11-2 DIGESTED SLUDGE PUMP #2 HIGH TEMP ALARM DI
20-HS-14-1 DIGESTED SLUDGE MECHANICAL GRINDER IN REMOTE DI
20-RS-14-1 DIGESTED SLUDGE MECHANICAL GRINDER RUN STATUS DI
20-XS-14-1 DIGESTED SLUDGE MECHANICAL GRINDER ALARM DI
20-RS-12-1 SMITH SLUDGE PUMP #1 RUN STATUS DI
20-XS-12-1 SMITH SLUDGE PUMP #1 ALARM DI
20-RS-12-2 SMITH SLUDGE PUMP #2 RUN STATUS DI
20-XS8-12-2 SMITH SLUDGE PUMP #2 ALARM DI
20-RS-13-1 SMITH SLUDGE MECHANICAL GRINDER RUN STATUS DI
20-XS8-13-1 SMITH SLUDGE MECHANICAL GRINDER ALARM DI
20-HS-10-1 BIOSOLIDS HOLDING TANK MIXER IN REMOTE DI
20-JI-10-1 BIOSOLIDS HOLDING TANK MIXER RUN STATUS DI
20-XS-10-1 BIOSOLIDS HOLDING TANK MIXER ALARM DI
20-TSH-10-1 BIOSOLIDS HOLDING TANK MIXER HIGH TEMP ALARM DI
20-HS-10-2 SMITH BIOSOLIDS RECEIVING TANK MIXER IN REMOTE DI
20-J1-10-2 SMITH BIOSOLIDS RECEIVING TANK MIXER RUN STATUS DI
20-XS-10-2 SMITH BIOSOLIDS RECEIVING TANK MIXER ALARM DI
20-TSH-10-2 SMITH BIOSOLIDS RECEIVING TANK MIXER HIGH TEMP ALARM DI
20-HS-30-1A CONVEYOR #1 IN REMOTE DI
20-RS-30-1BF CONVEYOR #1 RUNNING FORWARD DI
20-RS-30-1BR CONVEYOR #1 RUNNING REVERSE DI
20-XS-30-1A CONVEYOR #1 ALARM DI
20-HS-30-1B CONVEYOR #1 E-STOP DI
20-HS-30-2A CONVEYOR #2 IN REMOTE DI
20-RS-30-2BF CONVEYOR #2 RUNNING FORWARD DI
20-RS-30-2BR CONVEYOR #2 RUNNING REVERSE DI
20-XS-30-2A CONVEYOR #2 ALARM DI
20-HS-30-2B CONVEYOR #2 E-STOP DI
20-HS-30-3A CONVEYOR #3 IN REMOTE DI
20-RS-30-3BF CONVEYOR #3 RUNNING FORWARD DI
20-RS-30-3BR CONVEYOR #3 RUNNING REVERSE DI
20-XS-30-3A CONVEYOR #3 ALARM DI
20-HS-30-3B CONVEYOR #3 E-STOP DI
20-HS-30-4A CONVEYOR #4 IN REMOTE DI
20-RS-30-4BF CONVEYOR #4 RUNNING FORWARD DI
20-RS-30-4BR CONVEYOR #4 RUNNING REVERSE DI
20-XS-30-4A CONVEYOR #4 ALARM DI
20-HS-30-4B CONVEYOR #4 E-STOP DI
20-HS-30-5A CONVEYOR #5 IN REMOTE DI
20-RS-30-5BF CONVEYOR #5 RUNNING FORWARD DI
20-RS-30-5BR CONVEYOR #5 RUNNING REVERSE DI
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C.C. Williams WWTP Dewatering

20-CP-1 PAC I/O LIST

INSTRUMENT TAG  |DESCRIPTION TYPE
20-XS-30-5A CONVEYOR #5 ALARM DI
20-HS-30-5B CONVEYOR #5 E-STOP DI
20-HS-30-6A CONVEYOR #6 IN REMOTE DI
20-RS-30-6BF CONVEYOR #6 RUNNING FORWARD DI
20-RS-30-6BR CONVEYOR #6 RUNNING REVERSE DI
20-XS-30-6A CONVEYOR #6 ALARM DI
20-HS-30-6B CONVEYOR #6 E-STOP DI
20-HS-30-7A CONVEYOR #7 IN REMOTE DI
20-RS-30-7BF CONVEYOR #7 RUNNING FORWARD DI
20-RS-30-7BR CONVEYOR #7 RUNNING REVERSE DI
20-XS-30-7A CONVEYOR #7 ALARM DI
20-HS-30-7B CONVEYOR #7 E-STOP DI
20-HS-30-8A CONVEYOR #8 IN REMOTE DI
20-RS-30-8BF CONVEYOR #8 RUNNING FORWARD DI
20-RS-30-8BR CONVEYOR #8 RUNNING REVERSE DI
20-XS-30-8A CONVEYOR #8 ALARM DI
20-HS-30-8B CONVEYOR #8 E-STOP DI
20-250-30-5A SLUDGE CAKE GATE #5A OPEN STATUS DI
20-Z5C-30-5A SLUDGE CAKE GATE #5A CLOSED STATUS DI
20-XS-30-5A SLUDGE CAKE GATE #5A ALARM DI
20-250-30-6A SLUDGE CAKE GATE #6A OPEN STATUS DI
20-Z5C-30-6A SLUDGE CAKE GATE #6A CLOSED STATUS DI
20-XS-30-6A SLUDGE CAKE GATE #6A ALARM DI
20-250-30-7A SLUDGE CAKE GATE #7A OPEN STATUS (TRUCK 1) DI
20-Z5C-30-7A SLUDGE CAKE GATE #7A CLOSED STATUS (TRUCK 1) DI
20-XS-30-7A SLUDGE CAKE GATE #7A ALARM (TRUCK 1) DI
20-250-30-7B SLUDGE CAKE GATE #7B OPEN STATUS (TRUCK 1) DI
20-25C-30-7B SLUDGE CAKE GATE #7B CLOSED STATUS (TRUCK 1) DI
20-XS-30-7B SLUDGE CAKE GATE #7B ALARM (TRUCK 1) DI
20-250-30-7C SLUDGE CAKE GATE #7C OPEN STATUS (TRUCK 1) DI
20-25C-30-7C SLUDGE CAKE GATE #7C CLOSED STATUS (TRUCK 1) DI
20-XS-30-7C SLUDGE CAKE GATE #7C ALARM (TRUCK 1) DI
20-250-30-8A SLUDGE CAKE GATE #8A OPEN STATUS (TRUCK 2) DI
20-Z5C-30-8A SLUDGE CAKE GATE #8A CLOSED STATUS (TRUCK 2) DI
20-XS-30-8A SLUDGE CAKE GATE #8A ALARM (TRUCK 2) DI
20-250-30-8B SLUDGE CAKE GATE #8B OPEN STATUS (TRUCK 2) DI
20-25C-30-8B SLUDGE CAKE GATE #8B CLOSED STATUS (TRUCK 2) DI
20-XS-30-8B SLUDGE CAKE GATE #8B ALARM (TRUCK 2) DI
20-250-30-8C SLUDGE CAKE GATE #8C OPEN STATUS (TRUCK 2) DI
20-Z5C-30-8C SLUDGE CAKE GATE #8C CLOSED STATUS (TRUCK 2) DI
20-XS-30-8C SLUDGE CAKE GATE #8C ALARM (TRUCK 2) DI
20-HS-30-10 SLUDGE CAKE GATES ALL IN REMOTE DI
20-HS-70-1A PLANT DRAIN PUMP #1 IN AUTO (AFD) DI
20-HS-70-1B PLANT DRAIN PUMP #1 IN REMOTE (FIELD) DI
20-RS-70-1A PLANT DRAIN PUMP #1 RUN STATUS (AFD) DI
20-XS-70-1A PLANT DRAIN PUMP #1 ALARM (AFD) DI
20-HS-70-1C PLANT DRAIN PUMP #1 IN BYPASS MODE DI
20-RS-70-1B PLANT DRAIN PUMP #1 RUN STATUS (BYPASS) DI
20-XS-70-1B PLANT DRAIN PUMP #1 ALARM (BYPASS) DI
20-XS-70-1C PLANT DRAIN PUMP #1 BACKUP SPEED ACTIVE DI
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C.C. Williams WWTP Dewatering

20-CP-1 PAC I/O LIST

INSTRUMENT TAG  |DESCRIPTION TYPE
20-XS-70-1D PLANT DRAIN PUMP #1 LEAK/MOISTURE ALARM DI
20-TSH-70-1 PLANT DRAIN PUMP #1 HIGH TEMP ALARM DI
20-HS-70-2A PLANT DRAIN PUMP #2 IN AUTO (AFD) DI
20-HS-70-2B PLANT DRAIN PUMP #2 IN REMOTE (FIELD) DI
20-RS-70-2A PLANT DRAIN PUMP #2 RUN STATUS (AFD) DI
20-XS-70-2A PLANT DRAIN PUMP #2 ALARM (AFD) DI
20-HS-70-2C PLANT DRAIN PUMP #2 IN BYPASS MODE DI
20-RS-70-2B PLANT DRAIN PUMP #2 RUN STATUS (BYPASS) DI
20-XS-70-2B PLANT DRAIN PUMP #2 ALARM (BYPASS) DI
20-XS-70-2C PLANT DRAIN PUMP #2 BACKUP SPEED ACTIVE DI
20-XS-70-2D PLANT DRAIN PUMP #2 LEAK/MOISTURE ALARM DI
20-TSH-70-2 PLANT DRAIN PUMP #2 HIGH TEMP ALARM DI
20-LAHH-71-1 PLANT DRAIN PUMP STATION HIGH HIGH LEVEL ALARM DI
20-LALL-71-1 PLANT DRAIN PUMP STATION LOW LOW LEVEL ALARM DI
20-HS-51-1 POLYMER MIXING PUMP #1 IN REMOTE DI
20-RS-51-1 POLYMER MIXING PUMP #1 RUN STATUS DI
20-XS-51-1 POLYMER MIXING PUMP #1 ALARM DI
20-HS-51-2 POLYMER MIXING PUMP #2 IN REMOTE DI
20-RS-51-2 POLYMER MIXING PUMP #2 RUN STATUS DI
20-XS-51-2 POLYMER MIXING PUMP #2 ALARM DI
20-FAH-50-1 POLYMER EYEWASH SAFETY SHOWER #1 IN USE ALARM DI
20-FAH-50-2 POLYMER EYEWASH SAFETY SHOWER #2 IN USE ALARM DI
20-FAH-50-3 POLYMER EYEWASH SAFETY SHOWER #3 IN USE ALARM DI
20-FAH-50-4 POLYMER EYEWASH SAFETY SHOWER #4 IN USE ALARM DI
20-RS-53-1 POLYMER WATER BOOSTER PUMP #1 RUN STATUS DI
20-XS8-53-1 POLYMER WATER BOOSTER PUMP #1 ALARM DI
20-RS-53-2 POLYMER WATER BOOSTER PUMP #2 RUN STATUS DI
20-XS-53-2 POLYMER WATER BOOSTER PUMP #2 ALARM DI
20-XS-HCP-01 VENTILATION SYSTEM FAILURE DI
20-XS-HCP-02 VENTILATION SYSTEM FAILURE DI
20-XS-HCP-03 VENTILATION SYSTEM FAILURE DI
20-XS-FACP-1A FIRE ALARM PANEL ALARM DI
20-XS-FACP-1B FIRE ALARM PANEL SUPERVISORY DI
20-XS-FACP-1C FIRE ALARM PANEL TROUBLE DI
20-J5-1A PANEL AC POWER FAIL ALARM DI
20-J5-1B 24 VDC POWER FAIL ALARM DI
20-XS-UPS-1A UPS FAIL ALARM DI
20-XS-UPS-1B UPS LOW BATTERY ALARM DI
20-TAH-1 PANEL HIGH TEMPERATURE ALARM DI
85-RC-11-1 DIGESTED SLUDGE PUMP #1 RUN COMMAND DO
85-RC-11-2 DIGESTED SLUDGE PUMP #2 RUN COMMAND DO
20-RC-14-1 BIOSOLIDS MECHANICAL GRINDER RUN COMMAND DO
20-LAHH-10-2 SMITH BIOSOLIDS RECEIVING TANK HIGH HIGH LEVEL DO
20-RC-10-1 BIOSOLIDS HOLDING TANK MIXER RUN COMMAND DO
20-RC-10-2 SMITH BIOSOLIDS RECEIVING TANK MIXER RUN COMMAND DO
20-RS-30-1F CONVEYOR #1 RUN FORWARD COMMAND DO
20-RS-30-2F CONVEYOR #2 RUN FORWARD COMMAND DO
20-RS-30-3F CONVEYOR #3 RUN FORWARD COMMAND DO
20-RS-30-4F CONVEYOR #4 RUN FORWARD COMMAND DO
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C.C. Williams WWTP Dewatering

20-CP-1 PAC I/O LIST

INSTRUMENT TAG  |DESCRIPTION TYPE
20-RS-30-5F CONVEYOR #5 RUN FORWARD COMMAND DO
20-RS-30-6F CONVEYOR #6 RUN FORWARD COMMAND DO
20-RS-30-7F CONVEYOR #7 RUN FORWARD COMMAND DO
20-RS-30-8F CONVEYOR #8 RUN FORWARD COMMAND DO
20-2CO-30-5A SLUDGE CAKE GATE #5A OPEN COMMAND DO
20-ZCC-30-5A SLUDGE CAKE GATE #5A CLOSE COMMAND DO
20-2CO-30-6A SLUDGE CAKE GATE #6A OPEN COMMAND DO
20-ZCC-30-6A SLUDGE CAKE GATE #6A CLOSE COMMAND DO
20-2CO-30-7A SLUDGE CAKE GATE #7A OPEN COMMAND (TRUCK 1) DO
20-ZCC-30-7A SLUDGE CAKE GATE #7A CLOSE COMMAND (TRUCK 1) DO
20-2C0O-30-7B SLUDGE CAKE GATE #7B OPEN COMMAND (TRUCK 1) DO
20-ZCC-30-7B SLUDGE CAKE GATE #7B CLOSE COMMAND (TRUCK 1) DO
20-2C0O-30-7C SLUDGE CAKE GATE #7C OPEN COMMAND (TRUCK 1) DO
20-ZCC-30-7C SLUDGE CAKE GATE #7C CLOSE COMMAND (TRUCK 1) DO
20-2CO-30-8A SLUDGE CAKE GATE #8A OPEN COMMAND (TRUCK 2) DO
20-ZCC-30-8A SLUDGE CAKE GATE #8A CLOSE COMMAND (TRUCK 2) DO
20-2C0O-30-8B SLUDGE CAKE GATE #8B OPEN COMMAND (TRUCK 2) DO
20-ZCC-30-8B SLUDGE CAKE GATE #8B CLOSE COMMAND (TRUCK 2) DO
20-2C0O-30-8C SLUDGE CAKE GATE #8C OPEN COMMAND (TRUCK 2) DO
20-ZCC-30-8C SLUDGE CAKE GATE #8C CLOSE COMMAND (TRUCK 2) DO
20-RC-70-1 PLANT DRAIN PUMP #1 RUN COMMAND DO
20-RC-70-2 PLANT DRAIN PUMP #2 RUN COMMAND DO
20-RC-51-1 POLYMER MIXING PUMP #1 RUN COMMAND DO
20-RC-51-2 POLYMER MIXING PUMP #2 RUN COMMAND DO
20-LAH-50-1 POLYMER TANK #1 HIGH LEVEL (FULL) DO
20-LAH-50-2 POLYMER TANK #2 HIGH LEVEL (FULL) DO
20-L1-10-1 BIOSOLIDS HOLDING TANK LEVEL Al
20-L1-10-2 SMITH BIOSOLIDS RECEIVING TANK LEVEL Al
85-51-11-1 DIGESTED SLUDGE PUMP #1 SPEED INDICATION Al
85-5l-11-2 DIGESTED SLUDGE PUMP #2 SPEED INDICATION Al
20-SI-70-1 PLANT DRAIN PUMP #1 SPEED INDICATION Al
20-S1-70-2 PLANT DRAIN PUMP #2 SPEED INDICATION Al
20-L1-71-1 PLANT DRAIN PUMP STATION LEVEL Al
20-PI-53-2 POLYMER WATER BOOSTER PUMP STATION DISCHARGE PRESSURE Al
20-LI-50-1A POLYMER STORAGE TANK #1 LEVEL Al
20-LI-50-2A POLYMER STORAGE TANK #2 LEVEL Al
20-L1-10-1 BIOSOLIDS HOLDING TANK LEVEL AO
20-L1-10-2 SMITH BIOSOLIDS RECEIVING TANK LEVEL AO
85-5C-11-1 DIGESTED SLUDGE PUMP #1 SPEED COMMAND AO
85-5C-11-2 DIGESTED SLUDGE PUMP #2 SPEED COMMAND AO
20-SC-70-1 PLANT DRAIN PUMP #1 SPEED COMMAND AO
20-5C-70-2 PLANT DRAIN PUMP #2 SPEED COMMAND AO
20-L1-50-1B POLYMER STORAGE TANK #1 LEVEL AO
20-L1-50-2B POLYMER STORAGE TANK #2 LEVEL AO
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C.C. Williams WWTP Dewatering

50-CP-1 PAC I/0O LIST (ADDITIVE ALTERNATE #1)

INSTRUMENT TAG | DESCRIPTION TYPE
50-AAH-10-1 CL2 LEAK ALARM DI
50-X5-10-1 CL2 LEAK DETECTOR FAULT ALARM DI
50-2SC-FP-1 CL2 GAS FEED EMERGENCY SHUTOFF PANEL #1 EMERGENCY CLOSE DI
50-XS-FP-1 CL2 GAS FEED EMERGENCY SHUTOFF PANEL #1 SYSTEM ERROR DI
50-2SC-FP-2 CL2 GAS FEED EMERGENCY SHUTOFF PANEL #2 EMERGENCY CLOSE DI
50-XS-FP-2 CL2 GAS FEED EMERGENCY SHUTOFF PANEL #2 SYSTEM ERROR DI
50-HS-14-1 CL2 W2 BOOSTER PUMP IN REMOTE DI
50-RS-14-1 CL2 W2 BOOSTER PUMP RUN STATUS DI
50-X5-14-1 CL2 W2 BOOSTER PUMP ALARM DI
50-PAH-15-1 CL2 GAS VACUUM MONITOR #1 HIGH PRESSURE ALARM DI
50-PAL-15-1 CL2 GAS VACUUM MONITOR #1 LOW PRESSURE ALARM DI
50-PAH-15-2 CL2 GAS VACUUM MONITOR #2 HIGH PRESSURE ALARM DI
50-PAL-15-2 CL2 GAS VACUUM MONITOR #2 LOW PRESSURE ALARM DI
50-AAH-32-1 SO2 LEAK ALARM DI
50-X5-32-1 SO2 LEAK DETECTOR FAULT ALARM DI
50-2SC-FP-3 SO2 GAS FEED EMERGENCY SHUTOFF PANEL #3 EMERGENCY CLOSE DI
50-XS-FP-3 SO2 GAS FEED EMERGENCY SHUTOFF PANEL #3 SYSTEM ERROR DI
50-PAH-32-1 SO2 GAS VACUUM MONITOR #1 HIGH PRESSURE ALARM DI
50-PAL-32-1 502 GAS VACUUM MONITOR #1 LOW PRESSURE ALARM DI
50-PAH-32-2 SO2 GAS VACUUM MONITOR #2 HIGH PRESSURE ALARM DI
50-PAL-32-2 502 GAS VACUUM MONITOR #2 LOW PRESSURE ALARM DI
50-RS-36-1 SCRUBBER EXHAUST FAN RUN STATUS DI
50-X5-36-1 SCRUBBER EXHAUST FAN ALARM DI
50-FAH-50-1 CL2/S02 SAFETY EYEWASH SHOWER #1 IN USE ALARM DI
50-FAH-50-2 CL2/S02 SAFETY EYEWASH SHOWER #2 IN USE ALARM DI
50-FAH-50-3 CL2/S02 SAFETY EYEWASH SHOWER #3 IN USE ALARM DI
50-XS-FACP-1A CL2/S02 BUILDING FIRE ALARM TROUBLE DI
50-XS-FACP-1B CL2/502 BUILDING FIRE ALARM DI
50-XS-FACP-1C CL2/502 BUILDING FIRE ALARM SUPERVISORY DI
50-JA-1A PANEL AC POWER FAIL ALARM DI
50-JA-1B 24 VDC POWER FAIL ALARM DI
50-XS-UPS-1A UPS FAIL ALARM DI
50-XS-UPS-1B UPS LOW BATTERY ALARM DI
50-TAH-1 PANEL HIGH TEMPERATURE ALARM DI
50-XC-FP-1 CL2 GAS FEED EMERGENCY SHUTOFF PANEL #1 SHUTDOWN COMMAND DO
50-RC-14-1 CL2 W2 BOOSTER PUMP RUN COMMAND DO
50-XC-FP-3 SO2 GAS FEED EMERGENCY SHUTOFF PANEL #3 SHUTDOWN COMMAND DO
50-RC-36-1 SCRUBBER EXHAUST FAN RUN COMMAND DO
50-XC-FACP-1 CL2/S02 LEAK ALARM TO FIRE ALARM PANEL 50-FACP-1 DO
50-XC-HCP-01 CL2/S02 LEAK ALARM TO HVAC PANEL 50-HCP-01 DO
50-XC-FP-4 CL2/S02 LEAK ALARM TO ALARM PANEL 50-FP-4 DO
50-XC-FP-5 CL2/S02 LEAK ALARM TO ALARM PANEL 50-FP-5 DO
50-XC-FP-6 CL2 LEAK ALARM TO ALARM PANEL 50-FP-6 DO
50-XC-FP-7 SO2 LEAK ALARM TO ALARM PANEL 50-FP-7 DO
50-WI-11-1 CHLORINE GAS FEED TANK #1/2 WEIGHT Al
50-WI-11-3 CHLORINE GAS FEED TANK #3/4 WEIGHT Al
50-WI-11-5 CHLORINE GAS FEED TANK #5/6 WEIGHT Al
PWADEN003\D3226100
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C.C. Williams WWTP Dewatering

50-CP-1 PAC I/0O LIST (ADDITIVE ALTERNATE #1)

INSTRUMENT TAG  [DESCRIPTION TYPE
50-WI-11-7 CHLORINE GAS FEED TANK #7/8 WEIGHT Al
50-SI-15-1 CHLORINE GAS FEED RATE #1 Al
50-SI-15-2 CHLORINE GAS FEED RATE #2 Al
50-Al-99-10 CHLORINE CONTACT BASIN INFLUENT CHLORINE RESIDUAL Al
50-Al-99-11 PLANT EFFLUENT CHLORINE RESIDUAL Al
50-WI-30-1 SO2 FEED TANK #1 WEIGHT Al
50-WI-30-2 SO2 FEED TANK #2 WEIGHT Al
50-WI-30-3 SO2 FEED TANK #3 WEIGHT Al
50-WI-30-4 SO2 FEED TANK #4 WEIGHT Al
50-SI-32-1 SO2 FEED RATE #1 Al
50-S1-32-2 SO2 FEED RATE #2 Al
50-SC-15-1 CHLORINE GAS FEED #1 PACING COMMAND AO
50-SC-15-2 CHLORINE GAS FEED #2 PACING COMMAND AO
50-SC-32-1 SO2 FEED #1 PACING COMMAND AO
50-SC-32-2 SO2 FEED #2 PACING COMMAND AO
PW\DEN003\D3226100
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C.C. Williams WWTP Dewatering

82-CP-1 (1/0 from DCU-1/RTU-1) PAC I/O LIST

INSTRUMENT TAG | DESCRIPTION TYPE
XA-884 PSA #1 CYCLE FAILURE DI
XA-885 PSA #1 LOW 02 PURITY DI
PA-883 PSA #1 HIGH PRESSURE BLOWDOWN DI
TA-886 PSA #1 INLET HIGH TEMPERATURE DI
PA-888 PSA #2 CYCLE FAILURE DI
XA-889 PSA #2 LOW 02 PURITY DI
PA-890 PSA #2 HIGH PRESSURE BLOWDOWN DI
TA-891 PSA #2 INLET HIGH TEMPERATURE DI
QA-881 COMPRESSOR #1 SHUTDOWN DI
QA-882 COMPRESSOR #2 SHUTDOWN DI
XA-887 INSTRUMENT AIR FAILURE DI
XA-004 BLOWER BLDG. (FAP 4) ALARM DI
XA-005 BLOWER BLDG. (FAP 4) TROUBLE DI
71-693 TRAIN 1 REACTOR BASIN #1 AUTO/MAN POS DI
Z1-703 TRAIN 2 REACTOR BASIN #2 AUTO/MAN POS DI
J1-695 TRAIN 1 REACTOR MIXER #1 ON/OFF DI
J1-696 TRAIN 1 REACTOR MIXER #2 ON/OFF DI
J1-697 TRAIN 1 REACTOR MIXER #3 ON/OFF DI
J1-698 TRAIN 1 REACTOR MIXER #4 ON/OFF DI
J1-704 TRAIN 2 REACTOR MIXER #1 ON/OFF DI
JI-705 TRAIN 2 REACTOR MIXER #2 ON/OFF DI
JI-706 TRAIN 2 REACTOR MIXER #3 ON/OFF DI
11707 TRAIN 2 REACTOR MIXER #4 ON/OFF DI
11-928 PSA BUILDING GENERATOR ON NORMAL POWER DI
J1-930 PSA BUILDING GENERATOR ON GENERATOR POWER DI
1791 DILUTION WATER SUMP #1 ON/OFF DI
792 DILUTION WATER SUMP #2 ON/OFF DI
J1-809 CHLORINE CONTACT CHAMBER SUB. MIXER ON/OFF DI
Q5-695 TRAIN 1 MIXER #1 ON/OFF CMD DO
Q5-696 TRAIN 1 MIXER #2 ON/OFF CMD DO
Q5697 TRAIN 1 MIXER #3 ON/OFF CMD DO
Q5-698 TRAIN 1 MIXER #4 ON/OFF CMD DO
QS-704 TRAIN 2 MIXER #1 ON/OFF CMD DO
QS-705 TRAIN 2 MIXER #2 ON/OFF CMD DO
QS-706 TRAIN 2 MIXER #3 ON/OFF CMD DO
QS-707 TRAIN 2 MIXER #4 ON/OFF CMD DO
HS-713 EMERGENCY SHUTDOWN ALL TRAINS DO
Al-885 PSA #1 02 PURITY Al
Al-889 PSA #2 02 PURITY Al
AT-715 LEL FOR TRAIN 1, CELL 1 Al
AT-716 LEL FOR TRAIN 1, CELL 2 Al
AT-717 LEL FOR TRAIN 2, CELL 1 Al
AT-718 LEL FOR TRAIN 2, CELL 2 Al
FI-692 TRAIN #1 REACTOR BASIN #1 OXYGEN FLOW Al
FIT-702 TRAIN #2 REACTOR BASIN #2 OXYGEN FLOW Al
PI-700 TRAIN 1 REACTOR PRESSURE Al
PI-709 TRAIN 2 REACTOR PRESSURE Al
PWADEN003\D3226100

MAY 2021 PAC INPUT OUTPUTS LIST

©COPYRIGHT 2021 JACOBS 4090 00 SUPPLEMENT 4 - 7



C.C. Williams WWTP Dewatering

82-CP-1 (1/0 from DCU-1/RTU-1) PAC I/O LIST

INSTRUMENT TAG  [DESCRIPTION TYPE
FI-688 FLOW OF OXYGEN FROM PSA Al
JI-929 PSA BUILDING GENERATOR LOAD Al
ZT-693 TRAIN 1 OXYGEN FLOW CONTROL VALVE AO
ZT-703 TRAIN 2 OXYGEN FLOW CONTROL VALVE AO
PY-701 VENT TO ATMOSPHERE AO
PW\DEN003\D3226100
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C.C. Williams WWTP Dewatering

83-CP-1 (Formerly DCU-2/RTU-2) PAC I/O LIST

INSTRUMENT TAG  [DESCRIPTION TYPE
LA-655 SCREEN #1 HIGH LEVEL DI
JI-656 SCREEN #1 ON/OFF DI
LA-653 SCREEN #2 HIGH LEVEL DI
JI-654 SCREEN #2 ON/OFF DI
JI-660 PISTA GRIT MIXER #1 ON/OFF DI
JI-663 PISTA GRIT MIXER #2 ON/OFF DI
JI-661 WEMCO GRIT PUMP #1 ON/OFF DI
JI-664 WEMCO GRIT PUMP #2 ON/OFF DI
JI-662 CLASSIFIER #1 ON/OFF DI
JI-665 CLASSIFIER #2 ON/OFF DI
JI-685 SPLITTER BOX #1 MIXER ON/OFF DI
JI-801 DECHLORINIATION MIXER #1 ON/OFF (NOTE 1) DI
JI-802 DECHLORINIATION MIXER #2 ON/OFF (NOTE 1) DI
JI-2000 INT. PUMP STATION P-1A ON/OFF DI
JI-2001 INT. PUMP STATION P-1B ON/OFF DI
JI-2002 INT. PUMP STATION P-1C ON/OFF DI
JI-2003 INT. PUMP STATION P-1D ON/OFF DI
JI-2004 INT. PUMP STATION P-1E ON/OFF DI
Z10-2140 GATE S-2A OPEN DI
ZIC-2140 GATE S-2A CLOSED DI
Z10-2150 GATE S-2B OPEN DI
ZIC-2150 GATE S-2B CLOSED DI
XAH-2304 CLARIFIER #1 40% TORQUE ALARM DI
XAH-2315 CLARIFIER #1 85% TORQUE ALARM/SHUTDOWN DI
JI-2371 CLARIFIER #1 RAKE MOTOR ON/OFF DI
XA-2331 CLARIFIER #1 LEVEL DIAGNOSTIC DI
HS-2351A CLARIFIER #1 RAS/WAS WEIR LOCAL/REMOTE DI
JI-2321 CLARIFIER #1 MOTOR ON/OFF DI
QA-2325 CLARIFIER #1 SCUM PUMP LO OIL ALARM DI
Ql-2321 CLARIFIER #1 SCUM PUMP HOA DI
XAH-2305 CLARIFIER #2 40% TORQUE ALARM DI
XAH-2316 CLARIFIER #2 85% TORQUE ALARM/SHUTDOWN DI
JI-2372 CLARIFIER #2 RAKE MOTOR ON/OFF DI
XA-2332 CLARIFIER #2 LEVEL DIAGNOSTIC DI
HS-2352A CLARIFIER #2 RAS/WAS WEIR LOCAL/REMOTE DI
JI-2322 CLARIFIER #2 MOTOR ON/OFF DI
QA-2326 CLARIFIER #2 SCUM PUMP LO OIL ALARM DI
Ql-2322 CLARIFIER #2 SCUM PUMP HOA DI
XAH-2306 CLARIFIER #3 40% TORQUE ALARM DI
XAH-2317 CLARIFIER #3 85% TORQUE ALARM.SHUTDOWN DI
JI-2373 CLARIFIER #3 RAKE MOTOR ON/OFF DI
XA-2333 CLARIFIER #3 LEVEL DIAGNOSTIC DI
HS-2353A CLARIFIER #3 RAS/WAS WIER LOCAL/REMOTE DI
JI-2323 CLARIFIER #3 MOTOR ON/OFF DI
QA-2327 CLARIFIER #3 SCUM PUMP LO OIL ALARM DI
QS-2323 CLARIFIER #3 SCUM PUMP HOA DI
XAH-2307 CLARIFIER #4 40% TORQUE ALARM DI
XAH-2318 CLARIFIER #4 85% TORQUE ALARM/SHUTDOWN DI
JI-2374 CLARIFIER #4 RAKE MOTOR ON/OFF DI
XA-2334 CLARIFIER #4 LEVEL DIAGNOSTIC DI
HS-2354A CLARIFIER #4 RAS/WAS WEIR LOCAL/REMOTE DI
JI-2324 CLARIFIER #4 MOTOR ON/OFF DI
QA-2328 CLARIFIER #4 SCUM PUMP LO OIL ALARM DI
Ql-2324 CLARIFIER #4 SCUM PUMP HOA DI
PAL-856 LOW CITY WATER PRESSURE DI
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C.C. Williams WWTP Dewatering

83-CP-1 (Formerly DCU-2/RTU-2) PAC I/O LIST
INSTRUMENT TAG  [DESCRIPTION TYPE
PAL-854A S02 VACUUM LO (NOTE 1) DI
PAH-854A S02 VACUUM HIGH (NOTE 1) DI
PAL-854B SO02 VACUUM LO (NOTE 1) DI
PAH-854B S02 VACUUM HIGH (NOTE 1) DI
QA-855 SO2 SUPPLY LO (NOTE 1) DI
QA-857 SO2 GAS LEAK (NOTE 1) DI
QA-867 CL2 GAS LEAK (NOTE 1) DI
PAL-864A CL2 VACUUM LO (NOTE 1) DI
PAL-864B CL2 VACUUM LO (NOTE 1) DI
PAH-864A CL2 VACUUM HIGH (NOTE 1) DI
PAH-864B CL2 VACUUM HIGH (NOTE 1) DI
PAL-860 LOW CITY WATER PRESSURE CHLORINATOR BUILDING (NOTE 1) DI
QA-862 CL2 HIGH PRESSURE (NOTE 1) DI
XA-902 INTERSTITIAL LEAK ALARM DI
LAH-903 GEN #2 DIESEL TANK HIGH WATER LVL ALARM DI
LAL-901 GEN #2 DIESEL TANK LO FUEL LEVEL ALARM DI
JI-925 GEN #1 NORMAL POWER ON DI
JI-927 GEN #1 GENERATOR ON DI
JI-832 WAS 2 RUN STATUS DI
QA-832 WAS 2 FAULT DI
JI-836 WAS 1 RUN STATUS DI
QA-836 WAS 1 FAULT DI
Z1-742 REACTOR 2 TRAIN 3 02 FLOW CONTROL AUTO/MANUAL DI
JI-744 REACTOR 2 TANK 3 MIXER A-2A ON/OFF DI
JI-752 REACTOR 2 TRAIN 4 02 FLOW CONTROL AUTO/MANUAL DI
JI-753 REACTOR 2 TRAIN 4 MIXER A-2E ON/OFF DI
JI-754 REACTOR 2 TRAIN 4 MIXER A-2F ON/OFF DI
JI-755 REACTOR 2 TRAIN 4 MIXER A-2G ON/OFF DI
JI-756 REACTOR 2 TRAIN 4 MIXER A-2H ON/OFF DI
83-JA-1A PANEL AC POWER FAIL ALARM DI
83-JA-1B 24 VDC POWER FAIL ALARM DI
83-JA-1C 12 VDC POWER FAIL ALARM DI
83-XS-UPS-1A UPS FAIL ALARM DI
83-XS-UPS-1B UPS LOW BATTERY ALARM DI
83-TAH-1 PANEL HIGH TEMPERATURE ALARM DI
QS-832 WAS PUMP 2 START/STOP DO
QS-836 WAS PUMP 1 START/STOP DO
QS-2000 INT. PUMP STATION P-1A START/STOP DO
QS-2001 INT. PUMP STATION P-1B START/STOP DO
QS-2002 INT. PUMP STATION P-1C START/STOP DO
QS-2003 INT. PUMP STATION P-1D START/STOP DO
QS-2004 INT. PUMP STATION P-1E START/STOP DO
HS-2321A CLARIFIER #1 SCUM PUMP ON/OFF CMD DO
QS0-2325 CLARIFIER #1 RECIRC/DISCHARGE VALVE OPEN DO
QSC-2325 CLARIFIER #1 RECIRC/DISCHARGE VALVE CLOSED DO
HS-2322 CLARIFIER #2 SCUM PUMP ON/OFF CMD DO
QS0-2326 CLARIFIER #2 RECIRC/DISCHARGE VALVE OPEN DO
QSC-2326 CLARIFIER #2 RECIRC/DISCHARGE VALVE CLOSED DO
HS-2323A CLARIFIER #3 SCUM PUMP ON/OFF CMD DO
QS0-2333 CLARIFIER #3 RECIRC/DISCHARGE VALVE OPEN DO
QSC-2333 CLARIFIER #3 RECIRC/DISCHARGE VALVE CLOSED DO
HS-2324 CLARIFIER #4 SCUM PUMP ON/OFF CMD DO
QS0-2328 CLARIFIER #4 RECIRC/DISCHARGE VALVE OPEN DO
QSC-2328 CLARIFIER #4 RECIRC/DISCHARGE VALVE CLOSED DO
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C.C. Williams WWTP Dewatering

83-CP-1 (Formerly DCU-2/RTU-2) PAC I/O LIST

INSTRUMENT TAG  [DESCRIPTION TYPE
QS-744 REACTOR 2 TANK 3 MIXER A-2A START/STOP DO
QS-745 REACTOR 2 TANK 3 MIXER A-2B START/STOP DO
QS-746 REACTOR 2 TANK 3 MIXER A-2C START/STOP DO
QS-747 REACTOR 2 TANK 3 MIXER A-2D START/STOP DO
QS-753 REACTOR 2 TANK 4 MIXER A-2E START/STOP DO
QS-754 REACTOR 2 TANK 4 MIXER A-2F START/STOP DO
QS-755 REACTOR 2 TANK 4 MIXER A-2G START/STOP DO
QS-756 REACTOR 2 TANK 4 MIXER A-2H START/STOP DO
FIT-757 INFLUENT FLOW Al
FIT-793 PARSHALL FLUME NORMAL EFFLUENT FLOW Al
FIT-793A PARSHALL FLUME HIGH EFFLUENT FLOW Al
Al-810 EFFLUENT PH Al
Al-803 EFFLUENT DISSOLVED OXYGEN Al
SI-832 WAS PUMP 2 SPEED IND Al
FIT-834 WAS FLOW Al
SI-836 WAS PUMP 1 SPEED IND Al
LI-2100 INT. PUMP STATION WET WELL LVL Al
S1-2000 INT. PUMP STATION P-1A SPEED IND Al
SI-2001 INT. PUMP STATION P-1B SPEED IND Al
S1-2002 INT. PUMP STATION P-1C SPEED IND Al
S1-2003 INT. PUMP STATION P-1D SPEED IND Al
SI-2004 INT. PUMP STATION P-1E SPEED IND Al
LI-2120 INT. PUMP STATION WET WELL LVL Al
FI-2130 INT. PUMP STATION OVERFLOW FLOW Al
Al-2250 INT. PUMP STATION SPLITTER BOX 2 SUSPENDED SOLIDS #1 Al
LI-2331 CLARIFIER #1 INTERFACE LVL Al
LI-2311 CLARIFIER #1 RAS/WAS LVL Al
Z1-2351 CLARIFIER #1 POSITION OF RAS/WAS WEIR Al
LI-2341 CLARIFIER #1 SCUM WELL LEVEL Al
LI-2332 CLARIFIER #2 INTERFACE LVL Al
LI-2312 CLARIFIER #2 RAS/WAS LVL Al
Z1-2352 CLARIFIER #2 POSITION OF RAS/WAS WEIR Al
LI-2342 CLARIFIER #2 SCUM WELL LVL Al
LI-2333 CLARIFIER #3 INTERFACE LVL Al
LI-2313 CLARIFIER #3 RAS/WAS LVL Al
Z1-2353 CLARIFIER #3 POSITION OF RAS/WAS WIER Al
LI-2343 CLARIFIER #3 SCUM WELL LEVEL Al
LI-2334 CLARIFIER #4 INTERFACE LEVEL Al
LI-2314 CLARIFIER #4 RAS/WAS LVL Al
Z1-2354 CLARIFIER #4 POSITION OF RAW/WAS WEIR Al
LI-2344 CLARIFIER #4 SCUM WELL LVL Al
Al-850 RESIDUAL CL2 PPM (NOTE 1) Al
WI-868A SO2 WEIGHT #1 (NOTE 1) Al
WI-868B SO2 WEIGHT #2 (NOTE 1) Al
Al-851 CL2 BEFORE SO2 (NOTE 1) Al
WI-870A CL2 SUPPLY WEIGHT #1 (NOTE 1) Al
WI-870B CL2 SUPPLY WEIGHT #2 (NOTE 1) Al
WI-870C CL2 SUPPLY WEIGHT #3 (NOTE 1) Al
WI-870D CL2 SUPPLY WEIGHT #4 (NOTE 1) Al
LI1-901 GEN #2 DIESEL TANK FUEL LEVEL Al
JT-926 ON GENERATOR POWER LOAD Al
AIC-748 REACTOR 2 TRAIN 3 DO READING Al
PIC-749 REACTOR 2 TRAIN 3 PRESSURE Al
FIT-741 REACTOR 2, TRAIN 3 02 FLOW Al
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C.C. Williams WWTP Dewatering

83-CP-1 (Formerly DCU-2/RTU-2) PAC I/O LIST

INSTRUMENT TAG  [DESCRIPTION TYPE
AIC-757 REACTOR 2 TRAIN 4 DO READING Al
PI-756 REACTOR 2 TRAIN 4 PRESSURE Al
FIT-751 REACTOR 2, TRAIN 4 02 FLOW Al
Al-766 REACTOR 2, TRAIN 3, CELL 1 LEL Al
Al-767 REACTOR 2 TRAIN 3 CELL 2 LEL Al
Al-768 REACTOR 2 TRAIN 4 CELL 1 LEL Al
Al-769 REACTOR 2 TRAIN 4 CELL 2 LEL Al
LY-2351 CLARIFIER #1 SLUDGE LEVEL CONTROL AO
FI-2351 CLARIFIER #1 COMPUTED RAS/WAS FLOW AO
FI-2352 CLARIFIER #2 SLUDGE LEVEL CONTROL AO
LY-2352 CLARIFIER #2 COMPUTED RAW/WAS FLOW AO
FIT-2353 CLARIFIER #3 SLUDGE LEVEL CONTROL AO
LY-2354 CLARIFIER #3 COMPUTED RAS/WAS FLOW AO
FI-2354 CLARIFIER #4 SLUDGE LEVEL CONTROL AO
FIC-650 CLARIFIER #4 COMPUTED RAW/WAS FLOW AO
SC-2000 INT. PUMP STATION P-1A SPEED SET AO
SC-2001 INT. PUMP STATION P-1B SPEED SET AO
SC-2002 INT. PUMP STATION P-1C SPEED SET AO
SC-2003 INT. PUMP STATION P-1D SPEED SET AO
SC-2004 INT. PUMP STATION P-1E SPEED SET AO
ZT-742 REACTOR 2 TRAIN 3 O2 FLOW CONTROL AO

HC-750 REACTOR 2 VENT CONTROL AO
ZT-752 REACTOR 2 TRAIN 4 O2 FLOW CONTROL AO
SC-836 WAS PUMP 1 SPEED SET AO
SC-832 WAS PUMP 2 SPEED SET AO
HC-861A CHLORINATOR VALVE CONTROL (NOTE 1) AO
HC-861B CHLORINATOR VALVE CONTROL (NOTE 1) AO
SC-2004 SULFONATOR CONTROL VALVE (NOTE 1) AO
NOTE 1: 1/0 SIGNALS TO BE REMOVED AND SHOWN AS SPARES IF THE NEW CHLORINE & SO2 BUILDING

ADDITIVE ALTERNATE #1 IS PROVIDED UNDER THIS CONTRACT.
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C.C. Williams WWTP Dewatering

83-CP-2 (Formerly PLC-1/SWAT) PAC I/O LIST

INSTRUMENT TAG | DESCRIPTION TYPE
HS-01AA LIFT STATION PUMP 01A IN HAND DI
HS-01AB LIFT STATION PUMP 01A IN AUTO DI
J-01A LIFT STATION PUMP 01A RUNNING DI
TAH-01AA LIFT STATION PUMP 01A HIGH BEARING TEMPERATURE DI
TAH-01AB LIFT STATION PUMP 01A HIGH MOTOR TEMPERATURE DI
QA-0IA LIFT STATION PUMP 01A SEAL FAIL DI
HS-01BA LIFT STATION PUMP 01B IN HAND DI
HS-01BB LIFT STATION PUMP 01B IN AUTO DI
J-01B LIFT STATION PUMP 018 RUNNING DI
TAH-01BA LIFT STATION PUMP 01B HIGH BEARING TEMPERATURE DI
TAH-01BB LIFT STATION PUMP 01B HIGH MOTOR TEMPERATURE DI
QA-01B LIFT STATION PUMP 01B SEAL FAIL DI
HS-01CA LIFT STATION PUMP 01C IN HAND DI
HS-01CB LIFT STATION PUMP 01C IN AUTO DI
J-01C LIFT STATION PUMP 01C RUNNING DI
TAH-01CA LIFT STATION PUMP 01C HIGH BEARING TEMPERATURE DI
TAH-01CB LIFT STATION PUMP 01C HIGH MOTOR TEMPERATURE DI
QA-01C LIFT STATION PUMP 01C SEAL FAIL DI
HS-VIA STORAGE TANK DRAIN (VALVE V1) IN REMOTE DI
HS-V1B STORAGE TANK DRAIN (VALVE V1) IN LOCAL DI
HS-V2A STORAGE TANK FILL (VALVE V2) IN REMOTE DI
HS-V2B STORAGE TANK FILL (VALVE V2) IN LOCAL DI
HS-V3A STORAGE TANK LEVEL CONTROL (VALVE V3) IN REMOTE DI
HS-V3B STORAGE TANK LEVEL CONTROL (VALVE V3) IN LOCAL DI
HS-V5AA STORAGE TANK WASH HEADER (VALVE V5A) IN REMOTE DI
HS-V5AB STORAGE TANK WASH HEADER (VALVE V5A) IN LOCAL DI
HS-V5BA STORAGE TANK WASH HEADER (VALVE V5B) IN REMOTE DI
HS-V5BB STORAGE TANK WASH HEADER (VALVE V5B) IN LOCAL DI
HS-V5CA STORAGE TANK WASH HEADER (VALVE 5C) IN REMOTE DI
HS-V5CB STORAGE TANK WASH HEADER (VALVE 5C) IN LOCAL DI
HS-V5DA STORAGE TANK WASH HEADER (VALVE 5D) IN REMOTE DI
HS-V5DB STORAGE TANK WASH HEADER (VALVE 5D) IN LOCAL DI
HS-V6A HEADWORKS BYPASS (VALVE V6) IN REMOTE DI
HS-V6B HEADWORKS BYPASS (VALVE V6) IN LOCAL DI
HS-G1A FLOW SHUTOFF TO JB-B (GATE G1) IN REMOTE DI
HS-G1B FLOW SHUTOFF TO JB-B (GATE G1) IN LOCAL DI
HS-G4A FLOW SHUTOFF TO LEFT STATION (GATE G4) IN REMOTE DI
HS-G4B FLOW SHUTOFF TO LIFT STATION (GATE G4) IN LOCAL DI
HS-G6A FLOW DIVERSION TO JB-A (GATE G6) IN REMOTE DI
HS-02AA EFFLUENT REUSE PUMP 02A IN HAND DI
HS-02AB EFFLUENT REUSE PUMP 02A IN AUTO DI
J-02A EFFLUENT REUSE PUMP 02A RUNNING DI
HS-02BA EFFLUENT REUSE PUMP 028 IN HAND DI
HS-02BB EFFLUENT REUSE PUMP 028 IN AUTO DI
J-02B EFFLUENT REUSE PUMP 02B RUNNING DI
LAL-1 LIFT STATION SUMP LEVEL LOW (LSL-1) DI
LAH-1 LIFT STATION SUMP LEVEL HIGH HIGH (LSH-1) DI
LAH-2 LIFT STATION SUMP LEVEL HIGH HIGH (LSH-2) DI
LAH-3 LIFT STATION SUMP LEVEL HIGH HIGH (LSH-3) DI
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C.C. Williams WWTP Dewatering

83-CP-2 (Formerly PLC-1/SWAT) PAC I/O LIST

INSTRUMENT TAG | DESCRIPTION TYPE
LAAH-2 LIFT STATION SUMP LEVEL HIGH HIGH HIGH HIGH (LSAH-2) DI
LAAH-1 SIDE STREAM STORAGE TANK HIGH LEVEL (LSAH-1) DI
LAH-5 PLANT HEADWORKS HIGH LEVEL (LSH-5) DI
83-JA-2A PANEL AC POWER FAIL ALARM DI
83-JA-2B 24 VDC POWER FAIL ALARM DI
83-XS-UPS-2A UPS FAIL ALARM DI
83-XS-UPS-2B UPS LOW BATTERY ALARM DI
83-TAH-2 PANEL HIGH TEMPERATURE ALARM DI
QS-01A LIFT STATION PUMP 01A RUN COMMAND DO
QS-01B LIFT STATION PUMP 018 RUN COMMAND DO
QS-01C LIFT STATION PUMP 01C RUN COMMAND DO
QS-02A EFFLUENT REUSE PUMP 02A RUN COMMAND DO
QS-02B EFFLUENT REUSE PUMP 028 RUN COMMAND DO
ZCO-V1 STORAGE TANK DRAIN (VALVE V1) OPEN COMMAND DO
ZCCV1 STORAGE TANK DRAIN (VALVE V1) CLOSE COMMAND DO
2CO-V2 STORAGE TANK FILL (VALVE V2) OPEN COMMAND DO
2CCV2 STORAGE TANK FILL (VALVE V2) CLOSE COMMAND DO
2C0-V3 STORAGE TANK LEVEL CONTROL (VALVE V3) OPEN COMMAND DO
ZCCV3 STORAGE TANK LEVEL CONTROL (VALVE V3) CLOSE COMMAND DO
Z2C0-V4 EFFLUENT REUSE RECIRCULATION (VALVE V4) OPEN COMMAND DO
ZCC-V4 EFFLUENT REUSE RECIRCULATION (VALVE V4) CLOSE COMMAND DO
ZCO-V5A STORAGE TANK WASH HEADER (VALVE V5A) OPEN COMMAND DO
ZCC-V5A STORAGE TANK WASH HEADER (VALVE V5A) CLOSE COMMAND DO
ZCO-V5B STORAGE TANK WASH HEADER (VALVE V5B) OPEN COMMAND DO
ZCC-V5B STORAGE TANK WASH HEADER (VALVE V5B) CLOSE COMMAND DO
ZCO-V5C STORAGE TANK WASH HEADER (VALVE V5C) OPEN COMMAND DO
ZCC-V5C STORAGE TANK WASH HEADER (VALVE V5C) CLOSE COMMAND DO
ZCO-V5D STORAGE TANK WASH HEADER (VALVE V5D) OPEN COMMAND DO
ZCC-V5D STORAGE TANK WASH HEADER (VALVE V5D) CLOSE COMMAND DO
ZCO-V6 HEADWORKS BYPASS (VALVE V6) OPEN COMMAND DO
ZCCV6 HEADWORKS BYPASS (VALVE V6) CLOSE COMMAND DO
2C0-G1 FLOW SHUTOFF TO JB-B (GATE G1) OPEN COMMAND DO
ZCC-G1 FLOW SHUTOFF TO JB-B (GATE G1) CLOSE COMAND DO
2CO-G4 FLOW SHUTOFF TO LIFT STATION (GATE G4) OPEN COMMAND DO
ZCC-G4 FLOW SHUTOFF TO LIFT STATION (GATE G4) CLOSE COMMAND DO
2C0O-G6 FLOW DIVERSION TO JB-A (GATE G6) OPEN COMMAND DO
7CC-G6 FLOW DIVERSION TO JB-A (GATE G6) CLOSE COMMAND DO
ZTV1 STORAGE TANK DRAIN (VALVE V1) POSITION Al
ZT\V2 STORAGE TANK DRAIN (VALVE V2) POSITION Al
ZTV3 STORAGE TANK LEVEL CONTROL (VALVE V3) POSITION Al
ZT-V4 EFFLUENT REUSE RECIRCULATION (VALVE V4) POSITION Al
Z1V6 HEADWORKS BYPASS (VALVE V6) POSITION Al
ZT-G1 FLOW SHUTOFF TO JB-B (GATE G1) POSITION Al
ZT-G4 FLOW SHUTOFF TO LIFT STATION (GATE G4) POSITION Al
ZT-G6 FLOW DIVERSION TO JB-A (GATE G6) POSITION Al
IT-01A STORAGE TANK PUMP 01A AMPS Al
IT-01B STORAGE TANK PUMP 018 AMPS Al
PWADEN003\D3226100
PAC INPUT OUTPUTS LIST MAY 2021
40 90 00 SUPPLEMENT 4 - 14 ©COPYRIGHT 2021 JACOBS



C.C. Williams WWTP Dewatering

83-CP-2 (Formerly PLC-1/SWAT) PAC I/O LIST
INSTRUMENT TAG |DESCRIPTION TYPE
IT-01C STORAGE TANK PUMP 01C AMPS Al
IT-02A EFFLUENT REUSE PUMP 02A AMPS Al
IT-02B EFFLUENT REUSE PUMP 02B AMPS Al
PT-1 EFFLUENT REUSE RECIRCULATION PRESSURE Al
LT-1 SIDE STREAM STORAGE TANK LEVEL Al
LT-2 LIFT STATION LEVEL Al
LT-3 PLANT HEADWORKS LEVEL Al
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MAY 2021 PAC INPUT OUTPUTS LIST

©COPYRIGHT 2021 JACOBS 40 90 00 SUPPLEMENT 4 - 15






C.C. Williams WWTP Dewatering

85-CP-1 (Formerly DCU-3/RTU-3) PAC I/0 LIST

INSTRUMENT TAG | DESCRIPTION TYPE
J1-666 PREAERATION CLASSIFIER ON/OFF DI
J1-667 TRAVELING DEGRITTER ON/OFF DI
11668 GRIT PUMP ON/OFF DI
J1-693 SCRUBBER ON (NOTE 1) DI
JA-693 SCRUBBER ALARM ON (NOTE 1) DI
J-681A PRIMARY SEDIMENT TANK (NORTH) SCUM WIPER ON/OFF IND DI
J-681B PRIMARY SEDIMENT TANK (NORTH) SCUM WIPER ON/OFF IND DI
J1-681C PRIMARY SEDIMENT TANK (SOUTH) SCUM WIPER ON/OFF IND DI
J-681D PRIMARY SEDIMENT TANK (SOUTH) SCUM WIPER ON/OFF IND DI
XA-841 ELECTRIC BOILER FAULT ALARM DI
XI-842 ELECTRIC BOILER ON/OFF STATUS DI
J1-920 RETURN PUMP P-202 RUN STATUS DI
J1-955 M-105 GRINDER RUN STATUS DI
J1-956 M-106 GRINDER RUN STATUS DI
85-JA-1A PANEL AC POWER FAIL ALARM DI
85-JA-1B 24 VDC POWER FAIL ALARM DI
85-JA-1C 12 VDC POWER FAIL ALARM DI
85-XS-UPS-1A UPS FAIL ALARM DI
85-XS-UPS-1B UPS LOW BATTERY ALARM DI
85-TAH-1 PANEL HIGH TEMPERATURE ALARM DI
GAS COMPRESSOR #1 (M-101) IN REMOTE DI
GAS COMPRESSOR #1 (M-101) RUN STATUS DI
GAS COMPRESSOR #1 (M-101) ALARM DI
GAS COMPRESSOR M-101 FIELD MANUAL MODE DI
GAS COMPRESSOR M-101 FIELD AUTO MODE DI
GAS COMPRESSOR M-101 SEAL WATER FLOW SWITCH DI
GAS COMPRESSOR M-101 HIGH PRESSURE SWITCH DI
GAS COMPRESSOR #2 (M-102) IN REMOTE DI
GAS COMPRESSOR #2 (M-102) RUN STATUS DI
GAS COMPRESSOR #2 (M-102) ALARM DI
GAS COMPRESSOR M-102 FIELD MANUAL MODE DI
GAS COMPRESSOR M-102 FIELD AUTO MODE DI
GAS COMPRESSOR M-102 SEAL WATER FLOW SWITCH DI
GAS COMPRESSOR M-102 HIGH PRESSURE SWITCH DI
GAS COMPRESSOR #3 (M-103) IN REMOTE DI
GAS COMPRESSOR #3 (M-103) RUN STATUS DI
GAS COMPRESSOR #3 (M-103) ALARM DI
GAS COMPRESSOR M-103 FIELD MANUAL MODE DI
GAS COMPRESSOR M-103 FIELD AUTO MODE DI
GAS COMPRESSOR M-103 SEAL WATER FLOW SWITCH DI
GAS COMPRESSOR M-103 HIGH PRESSURE SWITCH DI
GAS COMPRESSOR #4 (M-104) IN REMOTE DI
GAS COMPRESSOR #4 (M-104) RUN STATUS DI
GAS COMPRESSOR #4 (M-104) ALARM DI
GAS COMPRESSOR M-104 FIELD MANUAL MODE DI
GAS COMPRESSOR M-104 FIELD AUTO MODE DI
GAS COMPRESSOR M-104 SEAL WATER FLOW SWITCH DI
GAS COMPRESSOR M-104 HIGH PRESSURE SWITCH DI
SECONDARY DIGESTER SLUDGE RECIRC PUMP #1 RUN STATUS DI
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C.C. Williams WWTP Dewatering

85-CP-1 (Formerly DCU-3/RTU-3) PAC I/0 LIST

INSTRUMENT TAG | DESCRIPTION TYPE
SECONDARY DIGESTER SLUDGE RECIRC PUMP #1 ALARM DI
SECONDARY DIGESTER SLUDGE RECIRC PUMP #2 RUN STATUS DI
SECONDARY DIGESTER SLUDGE RECIRC PUMP #2 ALARM DI
SECONDARY DIGESTER SLUDGE RECIRC PUMP #3 RUN STATUS DI
SECONDARY DIGESTER SLUDGE RECIRC PUMP #3 ALARM DI
SECONDARY DIGESTER BLDG SUMP PUMP RUN STATUS DI
SECONDARY DIGESTER BLDG SUMP PUMP ALARM DI
PRIMARY DIGESTER SLUDGE PUMP #1 RUN STATUS DI
PRIMARY DIGESTER SLUDGE PUMP #1 ALARM DI
PRIMARY DIGESTER SLUDGE PUMP #2 RUN STATUS DI
PRIMARY DIGESTER SLUDGE PUMP #2 ALARM DI
PRIMARY DIGESTER SLUDGE PUMP #3 RUN STATUS DI
PRIMARY DIGESTER SLUDGE PUMP #3 ALARM DI
PRIMARY DIGESTER HOT WATER PUMP #1 RUN STATUS DI
PRIMARY DIGESTER HOT WATER PUMP #1 ALARM DI
PRIMARY DIGESTER HOT WATER PUMP #2 RUN STATUS DI
PRIMARY DIGESTER HOT WATER PUMP #2 ALARM DI
THICKENER PUMP #1 RUN STATUS DI
THICKENER PUMP #1 ALARM DI
THICKENER PUMP #2 RUN STATUS DI
THICKENER PUMP #2 VFD FAULT DI
THICKENER RAKE RUN STATUS DI
THICKENER RAKE VFD FAULT DI
GAS COMPRESSOR #1 (M-101) RUN COMMAND DO
GAS COMPRESSOR #2 (M-102) RUN COMMAND DO
GAS COMPRESSOR #3 (M-103) RUN COMMAND DO
GAS COMPRESSOR #4 (M-104) RUN COMMAND DO
GAS COMPRESSOR M-101 SEAL WATER ON COMMAND DO
GAS COMPRESSOR M-102 SEAL WATER ON COMMAND DO
GAS COMPRESSOR M-103 SEAL WATER ON COMMAND DO
GAS COMPRESSOR M-104 SEAL WATER ON COMMAND DO
FI-820 SLUDGE FLOW TO DIGESTER Al
TI-824 SLUDGE TEMP BEFORE #1 HEAT EXCHANGER Al
TI-825 SLUDGE TEMP BEFORE #2 HEAT EXCHANGER Al
TI-827 SLUDGE TEMP AFTER #2 HEAT EXCHANGER Al
TI-828 SLUDGE TEMP AFTER #1 HEAT EXCHANGER Al
LI-502 LEVEL INDICATOR EAST DIGESTER #1 Al
LI-509 LEVEL INDICATOR EAST DIGESTER #2 Al
FI-957 THICKENER FEED TANK FLOW Al
FI-921 RETURN FLOW TO PRIMARY DIGESTER Al
TI-501 EAST SECONDARY DIGESTER #1 BASE TEMP Al
TI-502 EAST SECONDARY DIGESTER #1 UPPER TEMP Al
LI-504 EAST SECONDARY DIGESTER #1 LEVEL Al
TI-507 EAST SECONDARY DIGESTER #2 BASE TEMP Al
TI-509 EAST SECONDARY DIGESTER #2 UPPER TEMP Al
LI-510 EAST SECONDARY DIGESTER #2 LEVEL Al
TI-513 PRIMARY DIGESTER #1 BASE TEMP Al
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C.C. Williams WWTP Dewatering

85-CP-1 (Formerly DCU-3/RTU-3) PAC I/0 LIST

INSTRUMENT TAG  [DESCRIPTION TYPE
TI-515 PRIMARY DIGESTER #1 UPPER TEMP Al
PI-519 PRIMARY DIGESTER #1 PRESSURE Al
TI-520 PRIMARY DIGESTER #2 BASE TEMP Al
TI-522 PRIMARY DIGESTER #2 UPPER TEMP Al
PI-524 PRIMARY DIGESTER #2 PRESSURE Al
PI-586 METHANE HEADER PRESSURE Al
TI-527 PRIMARY DIGESTER #3 BASE TEMP Al
TI-529 PRIMARY DIGESTER #3 UPPER TEMP Al
PI-531 PRIMARY DIGESTER #3 PRESSURE Al
FIT-600A DIGESTED SLUDGE FLOW (RELOCATED TRANSMITTER) Al
NOTE 1: 1/0 SIGNALS TO BE REMOVED AND SHOWN AS SPARES IF THE NEW CHLORINE & SO2 BUILDING
ADDITIVE ALTERNATE #1 IS PROVIDED UNDER THIS CONTRACT.
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C.C. Williams WWTP Dewatering

91-CP-1 (Formerly DCU-4/RTU-4) PAC I/O LIST (ADDITIVE ALTERNATE #9)

INSTRUMENT TAG |DESCRIPTION TYPE
YI-4000 GENERATOR RUNNING DI
QA-4001 GENERATOR FAULT DI
YI-4002 ATS GENERATOR RUN INDICATION DI
QI-4003 ATS HOA IN AUTO DI
QI-4004 ATS UTILITY POWER AVAILABLE DI
QA-4005 ATS COMMON ALARM DI
QA-4006 PHASE POWER FAULT DI
QA-4008 GENERATOR DIESEL TANK LOW FLOAT DI
QA-4009 VIRGINIA STREET SAMPLER ALARM DI
QA-4010A ESLAVA CREEK SAMPLER ALARM DI
LAH-4011 ESLAVA CREEK HEAD MONITOR BOX #2 HIGH FLOAT DI
LAH-4012 VIRGINIA STREET HEAD MONITOR BOX #1 HIGH FLOAT DI
LAL-4308A PRIMARY CLARIFIER #1 LOW OIL DI
LAL-4304A PRIMARY CLARIFIER #2 LOW OIL DI
LAL-4408A PRIMARY CLARIFIER #3 LOW OIL DI
LAL-4404A PRIMARY CLARIFIER #4 LOW OIL DI
JI-4040 ODOR CONTROL #1 RUNNING DI
QA-4040 ODOR CONTROL #1 FAULT DI
HIS-4038A SUBMERSIBLE MIXER #1 HOA IN AUTO DI
MAH-4038A SUBMERSIBLE MIXER #1 HIGH MOISTURE DI
TAH-4038A SUBMERSIBLE MIXER #1 HIGH TEMP DI
YI-4038A SUBMERSIBLE MIXER #1 RUNNING DI
QA-4039A SUBMERSIBLE MIXER #1 GENERAL FAULT DI
HSA-4049 SUBMERSIBLE MIXER #1 E-STOP ACTIVATED DI
HSI-4144A SUBMERSIBLE MIXER #2 HOA IN AUTO DI
MAH-4144A SUBMERSIBLE MIXER #2 HIGH MOISTURE DI
TAH-4144A SUBMERSIBLE MIXER #2 HIGH TEMP DI
YI-4144A SUBMERSIBLE MIXER #2 RUNNING DI
QA-4145A SUBMERSIBLE MIXER #2 FAULT DI
HSA-4171 SUBMERSIBLE MIXER #2 E-STOP ACTIVATED DI
HSI-4525A PCEPS PUMP #1 RVSS HOA IN /AUTO (FUTURE) DI
YI-45258B PCEPS PUMP #1 RVSS RUNNING (FUTURE) DI
QA-4526A PCEPS PUMP #1 RVSS FAULT (FUTURE) DI
HSI-4527 PCEPS PUMP #2 RVSS HOA IN AUTO DI
YI-45278B PCEPS PUMP #2 RVSS RUNNING DI
QA-4527A PCEPS PUMP #2 RVSS FAULT DI
HSI-4539A PCEPS PUMP #3 RVSS HOA IN AUTO DI
YI-45398B PCEPS PUMP #3 RVSS RUNNING DI
QA-4539A PCEPS PUMP #3 RVSS FAULT DI
HSI-4514A PCEPS PUMP #4 RVSS HOA IN AUTO DI
YI-4514B PCEPS PUMP #4 RVSS RUNNING DI
QA-4515A PCEPS PUMP #4 RVSS FAULT DI
HSI-4509A PCEPS PUMP #5 RVSS HOA IN AUTO DI
YI-45098B PCEPS PUMP #5 RVSS RUNNING DI
QA-4510A PCEPS PUMP #5 RVSS FAULT DI
HSI-4504A PCEPS PUMP #6 RVSS HOA IN AUTO (FUTURE) DI
YI-4504B PCEPS PUMP #6 RVSS RUNNING (FUTURE) DI
QA-4505A PCEPS PUMP #6 RVSS FAULT (FUTURE) DI
HSI-4306A PRIMARY CLARIFIER #1 LOCAL HOA IN AUTO DI
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C.C. Williams WWTP Dewatering

91-CP-1 (Formerly DCU-4/RTU-4) PAC I/O LIST (ADDITIVE ALTERNATE #9)

INSTRUMENT TAG |DESCRIPTION TYPE
HSI-4307A PRIMARY CLARIFIER #1 HOA IN AUTO DI
XAH-4307 PRIMARY CLARIFIER #1 HIGH TORQUE DI
XAHH-4307 PRIMARY CLARIFIER #1 HI-HI TORQUE DI
YI-43078B PRIMARY CLARIFIER #1 RUNNING DI
QA-4308A PRIMARY CLARIFIER #1 GENERAL FAULT DI
LAH-4310 PRIMARY CLARIFIER #1 DISCHARGE BOX HIGH FLOAT DI
HSI-4301A PRIMARY CLARIFIER #2 LOCAL HOA IN AUTO DI
HSI-4302A PRIMARY CLARIFIER #2 HOA IN AUTO DI
XAH-4302 PRIMARY CLARIFIER #2 HIGH TORQUE DI
XAHH-4302 PRIMARY CLARIFIER #2 HI-HI TORQUE DI
YI-4302B PRIMARY CLARIFIER #2 RUNNING DI
QA-4304A PRIMARY CLARIFIER #2 GENERAL FAULT DI
LAH-4320 PRIMARY CLARIFIER #2 DISCHARGE BOX HIGH FLOAT DI
HSI-4406A PRIMARY CLARIFIER #3 LOCAL HOA IN AUTO DI
HSI-4407A PRIMARY CLARIFIER #3 HOA IN AUTO DI
XAH-4407 PRIMARY CLARIFIER #3 HIGH TORQUE DI
XAHH-4407 PRIMARY CLARIFIER #3 HI-HI TORQUE DI
YI-44078B PRIMARY CLARIFIER #3 RUNNING DI
QA-4408A PRIMARY CLARIFIER #3 GENERAL FAULT DI
LAH-4410 PRIMARY CLARIFIER #3 DISCHARGE BOX HIGH FLOAT DI
HSI-4401A PRIMARY CLARIFIER #4 LOCAL HOA IN AUTO DI
HSI-4402A PRIMARY CLARIFIER #4 HOA IN AUTO DI
XAH-4402 PRIMARY CLARIFIER #4 HIGH TORQUE DI
XAHH-4402 PRIMARY CLARIFIER #4 HI-HI TORQUE DI
YI-44028B PRIMARY CLARIFIER #4 RUNNING DI
QA-4404A PRIMARY CLARIFIER #4 GENERAL FAULT DI
LAH-4420 PRIMARY CLARIFIER #4 DISCHARGE BOX HIGH FLOAT DI
HSI-4314A SCUM PUMP #1 HOA IN AUTO DI
YI-4314B SCUM PUMP #1 RUNNING DI
HSI-4317A SCUM PUMP #1 LOCAL HOA IN AUTO DI
HSI-4414A SCUM PUMP #2 HOA IN AUTO DI
YI-4414B SCUM PUMP #2 RUNNING DI
HSI-4417A SCUM PUMP #2 LOCAL HOA IN AUTO DI
QA-4316 SCUM PUMP #1 GENERAL FAULT DI
QA-4416 SCUM PUMP #2 GENERAL FAULT DI
QA-4324A SLUDGE PUMP #1 GENERAL FAULT DI
YI-4323B SLUDGE PUMP #1 RUNNING DI
ZA-4323A SLUDGE PUMP #1 NO FLOW DI
HSA-4341 SLUDGE PUMP #1 E-STOP ACTIVATED DI
HSI-4342A SLUDGE PUMP #1 LOCAL HOA IN AUTO DI
HSI-4343A SLUDGE PUMP #2 LOCAL HOA IN AUTO DI
HSA-4345 SLUDGE PUMP #2 E-STOP ACTIVATED DI
QA-4329A SLUDGE PUMP #2 GENERAL FAULT DI
YI-4328A SLUDGE PUMP #2 RUNNING DI
ZA-4328A SLUDGE PUMP #2 NO FLOW DI
HSI-4344A SLUDGE PUMP #3 LOCAL HOA IN AUTO DI
QA-4333A SLUDGE PUMP #3 GENERAL FAULT DI
YI-4332A SLUDGE PUMP #3 RUNNING DI
ZA-4332A SLUDGE PUMP #3 NO FLOW DI
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C.C. Williams WWTP Dewatering

91-CP-1 (Formerly DCU-4/RTU-4) PAC I/O LIST (ADDITIVE ALTERNATE #9)

INSTRUMENT TAG |DESCRIPTION TYPE
HSA-4346 SLUDGE PUMP #3 E-STOP ACTIVATED DI
HSI-4442A SLUDGE PUMP #4 LOCAL HOA IN AUTO DI
HSA-4441 SLUDGE PUMP #4 E-STOP ACTIVATED DI
QA-4424A SLUDGE PUMP #4 GENERAL FAULT DI
YI-4423B SLUDGE PUMP #4 RUNNING DI
ZA-4423A SLUDGE PUMP #4 NO FLOW DI
HSI-4443A SLUDGE PUMP #5 LOCAL HOA IN AUTO DI
HSA-4445 SLUDGE PUMP #5 E-STOP ACTIVATED DI
QA-4429A SLUDGE PUMP #5 GENERAL FAULT DI
YI-44288B SLUDGE PUMP #5 RUNNING DI
ZA-4428A SLUDGE PUMP #5 NO FLOW DI
HSA-4446 SLUDGE PUMP #6 E-STOP ACTIVATED DI
HSI-4444 SLUDGE PUMP #6 LOCAL HOA IN AUTO DI
QA-4433A SLUDGE PUMP #6 GENERAL FAULT DI
YI-44328B SLUDGE PUMP #6 RUNNING DI
ZA-4432A SLUDGE PUMP #6 NO FLOW (FUTURE) DI
MA-4323A SLUDGE PUMP #1 OIL SEAL FAIL DI
MA-4328A SLUDGE PUMP #2 OIL SEAL FAIL DI
MA-4332A SLUDGE PUMP #3 OIL SEAL FAIL DI
MA-4423A SLUDGE PUMP #4 OIL SEAL FAIL DI
MA-4428A SLUDGE PUMP #5 OIL SEAL FAIL DI
MA-4332A SLUDGE PUMP #6 OIL SEAL FAIL DI
HSI-4523A PCEPS PUMP #1 IN BYPASS CONTROL (FUTURE) DI
HSI-4524A PCEPS PUMP #1 VFD HOA IN AUTO (FUTURE) DI
YI-45248B PCEPS PUMP #1 VFD RUNNING (FUTURE) DI
FAL-4524A PCEPS PUMP #1 LOW SEAL (FUTURE) DI
ZA-4524A PCEPS PUMP #1 NO FLOW (FUTURE) DI
QA-4525A PCEPS PUMP #1 VFD GENERAL FAULT (FUTURE) DI
HSI-4526A PCEPS PUMP #1 LOCAL HOA IN AUTO (FUTURE) DI
HSI-4562A PCEPS PUMP #1 MANUAL OVERRIDE DI
HSI-4528A PCEPS PUMP #2 LOCAL HOA IN AUTO DI
HSI-4529A PCEPS PUMP #2 IN BYPASS CONTROL DI
HSI-4530A PCEPS PUMP #2 VFD HOA IN AUTO DI
YI-45308B PCEPS PUMP #2 VFD RUNNING DI
ZA-4530A PCEPS PUMP #2 NO FLOW DI
QA-4531A PCEPS PUMP #2 VFD GENERAL FAULT DI
HSI-4564A PCEPS PUMP #2 MANUAL OVERRIDE DI
FAL-4530A PCEPS PUMP #2 LOW SEAL DI
HSI-4535A PCEPS PUMP #3 LOCAL HOA IN AUTO DI
HSI-4536A PCEPS PUMP #3 IN BYPASS CONTROL DI
HSI-4537A PCEPS PUMP #3 VFD HOA IN AUTO DI
YI-45378B PCEPS PUMP #3 VFD RUNNING DI
FAL-4537A PCEPS PUMP #3 LOW SEAL DI
ZA-4537A PCEPS PUMP #3 NO FLOW DI
QA-4541A PCEPS PUMP #3 VFD GENERAL FAULT DI
HSI-4568A PCEPS PUMP #3 MANUAL OVERRIDE DI
HSI-4511A PCEPS PUMP #4 LOCAL HOA IN AUTO DI
HSI-4512A PCEPS PUMP #4 IN BYPASS CONTROL DI
HSI-4513A PCEPS PUMP #4 VFD HOA IN AUTO DI
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C.C. Williams WWTP Dewatering

91-CP-1 (Formerly DCU-4/RTU-4) PAC I/0O LIST (ADDITIVE ALTERNATE #9)
INSTRUMENT TAG |DESCRIPTION TYPE
YI-4513B PCEPS PUMP #4 VFD RUNNING DI
ZA-4513B PCEPS PUMP #4 NO FLOW DI
QA-4514A PCEPS PUMP #4 GENERAL FAULT DI
HSI-4559A PCEPS PUMP #4 MANUAL OVERRIDE DI
FAL-4513A PCEPS PUMP #4 LOW SEAL DI
HSI-4507A PCEPS PUMP #5 IN BYPASS CONTROL DI
HSI-4508A PCEPS PUMP #5 VFD HOA IN AUTO DI
YI-45088B PCEPS PUMP #5 VFD RUNNING DI
ZA-4508 PCEPS PUMP #5 NO FLOW DI
QA-4509A PCEPS PUMP #5 VFD GENERAL FAULT DI
HSI-4522A PCEPS PUMP #5 LOCAL HOA IN AUTO DI
FAL-4508 PCEPS PUMP #5 LOW SEAL DI
HSI-4555A PCEPS PUMP #5 MANUAL OVERRIDE DI
HSI-4500A PCEPS PUMP #6 VFD HOA IN AUTO (FUTURE) DI
HSI-4501A PCEPS PUMP #6 IN BYPASS CONTROL (FUTURE) DI
HSI-4502A PCEPS PUMP #6 LOCAL HOA IN AUTO (FUTURE) DI
YI-4502B PCEPS PUMP #6 VFD RUNNING (FUTURE) DI
ZA-4502A PCEPS PUMP #6 NO FLOW (FUTURE) DI
QA-4504A PCEPS PUMP #6 VFD GENERAL FAULT (FUTURE) DI
FAL-4502A PCEPS PUMP #6 LOW SEAL DI
HSI-4552A PCEPS PUMP #6 MANUAL OVERRIDE (FUTURE) DI
VI-4524A PCEPS PUMP #1 VIBRATION HIGH (FUTURE) DI
VI-4530A PCEPS PUMP #2 VIBRATION HIGH DI
VI-4537A PCEPS PUMP #3 VIBRATION HIGH DI
VI-4513A PCEPS PUMP #4 VIBRATION HIGH DI
VI-4508A PCEPS PUMP #5 VIBRATION HIGH DI
VI-4502A PCEPS PUMP #6 VIBRATION HIGH (FUTURE) DI
HSA-4534 PCEPS PUMP #1 E-STOP ACTIVATED (FUTURE) DI
HSA-4540 PCEPS PUMP #2 E-STOP ACTIVATED DI
HSA-4547 PCEPS PUMP #3 E-STOP ACTIVATED DI
HSA-4510 PCEPS PUMP #4 E-STOP ACTIVATED DI
HSA-4518 PCEPS PUMP #5 E-STOP ACTIVATED DI
HSA-4512 PCEPS PUMP #6 E-STOP ACTIVATED DI
LAL-4517 PCEPS WEST WET WELL LOW LEVEL FLOAT DI
LI-4518A PCEPS WEST WET WELL LEAD PUMP START FLOAT DI
LI-4519A PCEPS WEST WET WELL LEAD-LAG PUMP STOP FLOAT DI
LI-4520A PCEPS WEST WET WELL LAG PUMP START FLOAT DI
LAL-4543 PCEPS EAST WET WELL LOW LEVEL FLOAT DI
LI-4544A PCEPS EAST WET WELL LEAD PUMP START FLOAT DI
LI-4545A PCEPS EAST WET WELL LEAD -LAG PUMP STOP FLOAT DI
LI-4546A PCEPS EAST WET WELL LAG PUMP START FLOAT DI
LAH-4547 PCEPS WEST WET WELL HIGH FLOAT DI
LAH-4550 PCEPS EAST WET WELL HIGH FLOAT DI
MAH-4600 PLANT SEWER PUMP #1 HIGH MOISTURE DI
TAH-4600 PLANT SEWER PUMP #1 HIGH TEMP DI
YI-4600A PLANT SEWER PUMP #1 RUNNING DI
HSI-4602A PLANT SEWER PUMP #1 LOCAL HOA IN AUTO DI
QA-4603A PLANT SEWER PUMP #1 GENERAL FAULT DI
HSI-4605A PLANT SEWER PUMP #2 LOCAL HOA IN AUTO DI
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C.C. Williams WWTP Dewatering

91-CP-1 (Formerly DCU-4/RTU-4) PAC I/O LIST (ADDITIVE ALTERNATE #9)

INSTRUMENT TAG |DESCRIPTION TYPE
HSA-4606 PLANT SEWER PUMP #2 E-STOP ACTIVATED DI
MAH-4606A PLANT SEWER PUMP #2 HIGH MOISTURE DI
TAH-4606A PLANT SEWER PUMP #2 HIGH TEMP DI
YI-4606A PLANT SEWER PUMP #2 RUNNING DI
QA-4622A PLANT SEWER PUMP #2 GENERAL FAULT DI
LAL-4608A PLANT SEWER PUMP STATION LOW FLOAT DI
LAH-4609A PLANT SEWER PUMP STATION HIGH FLOAT DI
HSI-4610A FLOW DIVERSION 24" MPV HOA IN AUTO DI
ZIA-4610 FLOW DIVERSION 24" MPV OPEN POSITION DI
HSI-4708 SEPTAGE PRESSURE HIGH TORQUE DI
HYL-4624 48-INCH VALVE OPEN OUTPUT RESET DI
HIS-4701 SEPTAGE PUMP MOTOR HOA SWITCH IN AUTO DI
YI-4701 SEPTAGE PUMP MOTOR INDICATION DI
QY-4702 SEPTAGE PUMP MOTOR RUN FAILURE DI
EFFLUENT VALVE OPEN STATUS DI
HSI-4708 SEPTAGE PRESSURE HOA IN AUTO DI
YI-4708 SEPTAGE PRESSURE RUN INDICATION DI
QY4709 SEPTAGE PRESSURE RUN FAILURE DI
SCP1-LO-OIL-LVL SCUM PUMP #1 LOW OIL FLOAT DI
SCP1-MTR-HI-TEMP [SCUM PUMP #1 MOTOR HIGH TEMP DI
SCP2-LO-OIL-LVL SCUM PUMP #2 LOW OIL FLOAT DI
SCP2-MTR-HI-TEMP [SCUM PUMP #2 MOTOR HIGH TEMP DI
HSA-4305 PRIMARY CLARIFIER #1 E-STOP ACTIVATED DI
HSA-4300 PRIMARY CLARIFIER #2 E-STOP ACTIVATED DI
HSA-4405 PRIMARY CLARIFIER #3 E-STOP ACTIVATED DI
HSA-4400 PRIMARY CLARIFIER #4 E-STOP ACTIVATED DI
HSA-4318 SCUM PUMP #1 E-STOP ACTIVATED DI
HSA-4418 SCUM PUMP #2 E-STOP ACTIVATED DI
HAS-4700 SEPTAGE PUMP MOTOR E-STOP ACTIVATED DI
HSA-4601 PLANT SEWER PUMP #1 E-STOP ACTIVATED DI
LAY-4550 PCEPS EAST BASIN FLOAT CONTROL ACTIVE DI
LAY-4547 PCEPS WEST BASIN FLOAT CONTROL ACTIVE DI
QIC-4620 48-INCH VALVE NITROGEN OPEN PRESS INDICATION DI
CT-4323 SLUDGE PUMP #1 REVOLUTION IND DI
CT-4328 SLUDGE PUMP #2 REVOLUTION IND DI
CT-4332 SLUDGE PUMP #3 REVOLUTION IND DI
CT-4423 SLUDGE PUMP #4 REVOLUTION IND DI
CT-4428 SLUDGE PUMP #5 REVOLUTION IND DI
CT-4432 SLUDGE PUMP #6 REVOUTION IND DI
91-JA-1A PANEL AC POWER FAIL ALARM DI
91-JA-1B 24 VDC POWER FAIL ALARM DI
91-JA-1C 12 VDC POWER FAIL ALARM DI
91-XS-UPS-1A UPS FAIL ALARM DI
91-XS-UPS-1B UPS LOW BATTERY ALARM DI
91-TAH-1 PANEL HIGH TEMPERATURE ALARM DI
HS-4524A PCEPS PUMP #1 VFD CALL TO START (FUTURE) DO
HS-4530A PCEPS PUMP #2 VFD CALL TO START DO
HS-4537A PCEPS PUMP #3 VFD CALL TO START DO
PW\DEN003\D3226100
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C.C. Williams WWTP Dewatering

91-CP-1 (Formerly DCU-4/RTU-4) PAC I/O LIST (ADDITIVE ALTERNATE #9)

INSTRUMENT TAG |DESCRIPTION TYPE
HS-4513A PCEPS PUMP #4 VFD CALL TO START DO
HS-4508A PCEPS PUMP #5 VFD CALL TO START DO
HS-4502A PCEPS PUMP #6 VFD CALL TO START (FUTURE) DO
HS-4525A PCEPS PUMP #1 RVSS CALL TO START (FUTURE) DO
HS-4527A PCEPS PUMP #2 RVSS CALL TO START DO
HS-4539A PCEPS PUMP #3 RVSS CALL TO START DO
HS-4514A PCEPS PUMP #4 RVSS CALL TO START DO
HS-4509A PCEPS PUMP #5 RVSS CALL TO START DO
HS-4504A PCEPS PUMP #6 RVSS CALL TO START (FUTURE) DO
HS-4701A SEPTAGE PUMP MOTOR AUTO START DO
HS-4602A PLANT SEWER PUMP #1 CALL TO START DO
PLANT SEWER PUMP #2 CALL TO START DO
HS-4038A SUBMERSIBLE MIXER #1 CALL TO START DO
HS-4144A SUBMERSIBLE MIXER #2 CALL TO START DO
HS-4323A SLUDGE PUMP #1 CALL TO START DO
HS-4328A SLUDGE PUMP #2 CALL TO START DO
HS-4332A SLUDGE PUMP #3 CALL TO START DO
HS-4423A SLUDGE PUMP #4 CALL TO START DO
HS-4428A SLUDGE PUMP #5 CALL TO START DO
HS-4432A SLUDGE PUMP #6 CALL TO START DO
HS-4307A PRIMARY CLARIFIER #1 CALL TO START DO
HS-4302A PRIMARY CLARIFIER #2 CALL TO START DO
HS-4407A PRIMARY CLARIFIER #3 CALL TO START DO
HSI-4402A PRIMARY CLARIFIER #4 CALL TO START DO
HS-4314A SCUM PUMP #1 CALL TO START DO
HS-4414A SCUM PUMP #2 CALL TO START DO
HS-4708A SEPTAGE PRESS AUTO START DO
LI-4007 GENERATOR DIESEL TANK LEVEL Al
FI-4010 ESLAVA CREEK INFLUENT FLOW Al
SI-4600 PLANT SEWER PUMP #1 SPEED Al
SI-4606 PLANT SEWER PUMP #2 SPEED Al
LI-4309A PRIMARY CLARIFIER #1 DISCHARGE BOX LEVEL Al
LI-4319 PRIMARY CLARIFIER #2 DISCHARGE BOX LEVEL Al
LI-4409A PRIMARY CLARIFIER #3 DISCHARGE BOX LEVEL Al
LI-4419 PRIMARY CLARIFIER #4 DISCHARGE BOX LEVEL Al
FI-4325 SLUDGE RETURN FLOW Al
SI-4323 SLUDGE PUMP #1 SPEED IND Al
SI-4328 SLUDGE PUMP #2 SPEED IND Al
SI-4332 SLUDGE PUMP #3 SPEED IND Al
SI-4423A SLUDGE PUMP #4 SPEED IND Al
SI-4428A SLUDGE PUMP #5 SPEED IND Al
SI-4432A SLUDGE PUMP #6 SPEED IND Al
LI-4311A SCUM COLLECTION BOX #1 LEVEL Al
LI-4411A SCUM COLLECTION BOX #2 LEVEL Al
LIT-4307 PRIMARY CLARIFIER #1 SLUDGE BLANKET Al
LIT-4302 PRIMARY CLARIFIER #2 SLUDGE BLANKET Al
PRIMARY CLARIFIER #3 SLUDGE BLANKET LEVEL Al
PRIMARY CLARIFIER #4 SLUDGE BLANKET LEVEL Al
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C.C. Williams WWTP Dewatering

91-CP-1 (Formerly DCU-4/RTU-4) PAC I/0O LIST (ADDITIVE ALTERNATE #9)
INSTRUMENT TAG |DESCRIPTION TYPE
SI-4524 PCEPS PUMP #1 VFD SPEED Al
SI-4530 PCEPS PUMP #2 VFD SPEED Al
SI-4537 PCEPS PUMP #3 VFD SPEED Al
SI-4513 PCEPS PUMP #4 VFD SPEED Al
SI-4508 PCEPS PUMP #5 VFD SPEED Al
SI-4502 PCEPS PUMP #6 VFD SPEED Al
LI-4607 PLANT SEWER PUMP STATION LEVEL Al
FI-4706 SEPTAGE RECEIVING FLOW Al
FI-4707 SEPTAGE RECEIVING GREASE FLOW Al
Z1-4610 FLOW DIVERSION 24" MPV POSITION Al
FIC-4009 VIRGINIA STREET SAMPLER INFLUENT FLOW PACING AO
SIC-4323 SLUDGE PUMP #1 SPEED COMMAND AO
SIC-4328 SLUDGE PUMP #2 SPEED COMMAND AO
SIC-4332 SLUDGE PUMP #3 SPEED COMMAND AO
FIC-4439 SLUDGE PUMP #4 SPEED COMMAND AO
FIC-4437 SLUDGE PUMP #5 SPEED COMMAND AO
FIC-4434 SLUDGE PUMP #6 SPEED COMMAND AO
SIC-4600 PLANT SEWER PUMP #1 SPEED COMMAND AO
SIC-4606 PLANT SEWER PUMP #2 SPEED COMMAND AO
FIC-4503 PCEPS PUMP #1 VFD SPEED COMMAND AO
FIC-4532 PCEPS PUMP #2 VFD SPEED COMMAND AO
FIC-4538 PCEPS PUMP #3 VFD SPEED COMMAND AO
FIC-4516 PCEPS PUMP #4 VFD SPEED COMMAND AO
FIC-4548 PCEPS PUMP #5 VFD SPEED COMMAND AO
FIC-4506 PCEPS PUMP #6 VFD SPEED COMMAND AO
FIC-4010 ESLAVA CREEK SAMPLER INFLUENT FLOW AO
FIC-4503 PCEPS PUMP #1 VFD SPEED COMMAND AO
FIC-4532 PCEPS PUMP #2 VFD SPEED COMMAND AO
FIC-4538 PCEPS PUMP #3 VFD SPEED COMMAND AO
FIC-4516 PCEPS PUMP #4 VFD SPEED COMMAND AO
FIC-4548 PCEPS PUMP #5 VFD SPEED COMMAND AO
FIC-4610 FLOW DIVERSION 24" MPV POS. COMMAND AO
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C.C. Williams WWTP Dewatering

CONTROL PANEL SCHEDULE
PANEL TAG NEMA [ APPROXIMATE
4 PANEL DESCRIPTION Rating | SIZE (H x W x D) COMMENTS
. - . Painted gray steel enclosure; Free-
20-cp-1 | Dewatering Building Electrical Room |, ) 72"x72"x24" | standing, 2-door, front access.
PAC Panel
Painted gray steel enclosure, Free-
50-CP-1 Chlorine/S0O2 Building RIO Panel 12 72" x 36" x 24" standing, single door, front access
(Note 1)
316 stainless. steel enclosure, Free{
82-CP-1 Blower Building PAC Panel 4X 72" x 24" x 24" |standing, single door, front access;
Air Conditioner.
. o . _— Painted gray steel enclosure; Free-
83-CP-1 Final Clarifiers Electrical Building RIO 12 84" x 48"x 24"  |standing, 2-door, front access; HMI
Panel . .
View Client
Back panel replacement.
Sidestream (SWAT) Pump Station RIO Remove existing touchscreen and
83-CP-2 .
Panel cover hole with steel plate; match
existing enclosure color.
316 stainless steel Enclosure;Free-
85-CP-1 | Secondary Digester Building RIO Panel 4X 72" x 36" x 24" [standing, single door, front access;
HMI View Client
91-CP-1 Headworks RIO Panel Back panel replacement. HMI View
Client. (Note 2)
PW\DENO003\D3226100
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C.C. Williams WWTP Dewatering

CONTROL PANEL SCHEDULE
PANEL TAG NEMA | APPROXIMATE
4 PANEL DESCRIPTION Rating | SIZE (H x W x D) COMMENTS
316 stainless steel Enclosure; Rack
stanchion mount, single door,
20-LCP-49-1 Truck Fill Panel 4X 24" x 24" x 12"  [front access; Sun shield over level
displays
316 stainless steel Enclosure; Wall
20-LCP-30-10 Conveyor Gate Control Panel 4X 24" x 24" x8"  [mount, single door, front access
316 stainless steel enclosure;
20-LCP-12-1 Smith Sludge Pump Station Panel 4X 24"x 24"x12" single door, front access; Sun
shield over level display
Chlorine & SO2 Building CL2/502 316 stainless steel enclosure;
50-FP-4 g 4X 12" x 12" x 8" single door, front access, wall
Alarm Panel
mount (Note 1)
. - 316 stainless steel enclosure;
50-p.5 | Chlorine & SO2 Building CL2/SO2 Leak | 12" x 12" x 8" single door, front access, wall
Alarm Panel
mount (Note 1)
. - 316 stainless steel enclosure;
50-Fp-g | Chiorine & SO2Building CL2 Storage |y 12"x 12" x 8" single door, front access, wall
Room Leak Alarm Panel
mount (Note 1)
. - 316 stainless steel enclosure;
50-pp7 | Chlorine & SO2Building SO2 Storage | 12"x 12" x 8" single door, front access, wall
Room Leak Alarm Panel
mount (Note 1)
Administration Building SCADA Fiber , w = en  |Wall-mount in Dewatering Building
20-FOPP-01 Optic Patch Panel 35 17x13.5%0.5 1st Floor Electrical Room
Administration Building Security Fiber , w = en  |Wall-mount in Dewatering Building
20-FOPP-02 Optic Patch Panel 35 17x13.5%0.5 1st Floor Electrical Room
PW\DENO003\D3226100
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C.C. Williams WWTP Dewatering

CONTROL PANEL SCHEDULE
PANEL TAG NEMA APPROXIMATE
4 PANEL DESCRIPTION Rating | SIZE (H x W x D) COMMENTS
Administration Building MAWSS . . -
20-FOPP-03 |Business Netork Fiber Optic Patch 35 113 5°5.5 | /al-mountin Dewatering Building
1st Floor Electrical Room
Panel
Headworks Electrical Building SCADA N w — —n |Wall-mount in Headworks
91-FOPP-01 Fiber Optic Patch Panel 35 H™A3.5%5" | Eyectrical Room
. _— . Wall-mount in Maintenance
94-FOPP-01 g"at';tﬁzzznhc‘;:n”;:dmg SCADA Fiber 35 16"x20"x6"  |Building for use by MAWSS IT.
P Enclosure shall be model ICH-06P.
Pole No. 1 Security Fiber Optic Patch . . . |Pole mount on opposite side of
FOPP-02 panel 4X 12.5"x10.5"x6.25 Security Panel.
FOPP-03 Malptenance Building Security Fiber 12 7 5" 16.1"%4.5" Wall-mount adjacent to Security
Optic Patch Panel Panel.
Headworks MCC Building Security . ... |wall-mount adjacent to
FOPP-04 Fiber Optic Patch Panel 12 7:5°x16.1"x4.5 Security Panel.
Pole No. 2 Security Fiber Optic Patch . . . |Pole mount on opposite side of
FOPP-05 Panel 4X 12.5"x10.5"x6.25 Security Panel.
Pole No. 3 Security Fiber Optic Patch " . . |Pole mount on opposite side of
FOPP-06 Panel 4X 12.5"x10.5"x6.25 Security Panel.
Pole No. 4 Security Fiber Optic Patch . . . |Pole mount on opposite side of
FOPP-07 panel 4X 12.5"x10.5"x6.25 Security Panel.
Pole No. 5 Security Fiber Optic Patch " . . |Pole mount on opposite side of
FOPP-08 Panel 4X 12.5"x10.5"x6.25 Security Panel.
Pole No. 7 Security Fiber Optic Patch . . . |Pole mount on opposite side of
FOPP-10 panel 4X 12.5"x10.5"x6.25 Security Panel.
Pole No. 8 Security Fiber Optic Patch " . . |Pole mount on opposite side of
FOPP-11 Panel 4X 12.5"x10.5"x6.25 Security Panel.
FOPP-12 G.enerato.r/EIectrlcaI Building Security 12 7 5"%16.1"x4.5" Wall-mount adjacent to Security
Fiber Optic Patch Panel Panel.
PW\DENO003\D3226100
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C.C. Williams WWTP Dewatering

CONTROL PANEL SCHEDULE
PANEL TAG NEMA | APPROXIMATE
4 PANEL DESCRIPTION Rating | SIZE (H x W x D) COMMENTS
Pole No. 9 Security Fiber Optic Patch . . . |Pole mount on opposite side of
FOPP-13 Panel 4X 12.5"x10.5"x6.25 Security Panel.
Chlorine/S0O2 Building Security Fiber " w - —w |Wall-mount adjacent to Security
FOPP-14 Optic Patch Panel 12 7:5°x16.1"x4.5 Panel. (Note 1)
Pole No. 10 Security Fiber Optic Patch . . . |Pole mount on opposite side of
FOPP-15 Panel 4X 12.5"x10.5"x6.25 Security Panel. (Note 1)
Pole No. 11 Security Fiber Optic Patch . . . |Pole mount on opposite side of
FOPP-16 Panel 4X 12.5"x10.5"x6.25 Security Panel.
Pole No. 12 Security Fiber Opitc Patch . . . |Pole mount on opposite side of
FOPP-17 Panel 4X 12.5"x10.5"x6.25 Security Panel.
FOPP-18 Blower Building Security Fiber Optic 12 7 5"%16.1"x4.5" Wall-mount adjacent to Security
Patch Panel Panel.
Notes:

1. Provide only if Additive Alternate #1 is selected and included in contract.
2. Provide only if Additive Alternate #9 is selected and included in contract.
3. FOPP-01, -09 tag numbers are not used.

CONTROL PANEL SCHEDULE
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Acronyms and Abbreviations

A/M
ATS
HMI

kv

kw
LOR
MAWSS
PAC
RMS
SCADA
VFD

Auto/Manual

automatic transfer switch
human-machine interface

kilovolt

kilowatt

Local-Off-Remote

Mobile Area Water & Sewer System
programmable automation controller
root mean square

supervisory control and data acquisition

variable-frequency drive
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Control System Interfaces

1.1 General

This document provides general process control philosophy. Descriptive control narratives for selected
process control areas will be provided as part of a future task. In general:

e Alllogic functions, where practical, will be performed in the programmable automation controller
(PAC) and not in the human-machine interface (HMI).

e Equipment in local control will not have PAC logic associated with it.

e Equipment in Remote/Manual control will not have logic interlocks from the PAC or HMI unless
otherwise noted.

e Equipment with only local controls and no status feedback will not be displayed on the HMI.

1.2 Control Hierarchy

Two primary levels of operational control exist for all equipment and systems: Local and Remote. In
general, a Local-Off-Remote field switch will be provided at each piece of equipment and a software
Manual-Auto switch will be provided for selected equipment.

To ensure compatibility and consistency of designs, the following definitions will be used for both
hardwired control stations and software control station control switch nameplates:

e LOCAL - Control is performed local to the device.
e REMOTE - Control is performed remote from local equipment. Control is performed by the PAC.

1.2.1 Field Local-Off-Remote Switch (LOR)

e LOCAL - This is a manual hand switch position. In LOCAL there is LOCAL-MANUAL mode where the
final control element or device will change state to “Run” or “On” or LOCAL-AUTO where automatic
control of the system is done locally (such as automatically backwashing a screen based on the
differential level in the channel).

e OFF - This is a manual hand switch position. When this position is selected, the final control element
or device will change state to “Off.”

e REMOTE (manual hand switch) - This is a manual hand switch position that is wired as an input to
the PAC. When this position is selected, the final control element or device is controlled by the main
plant PAC system.

1.2.2 HMI Software Auto/Manual Switch (A/M)

e AUTO (software switch) - This is a software-provided hand switch position. This software switch is
only active when the hardware hand switch has already been selected to the REMOTE position.
When the hardware switch is in REMOTE and the software switch is in AUTO, the main plant PAC
will automatically control the output functions.

e MANUAL (software switch) - This is a software-provided hand switch position. This software switch is
only active when the hardware hand switch has already been placed in the REMOTE position. When
the hardware switch is in REMOTE and the software switch is in MANUAL, the output will be
manually controlled by the operator to either the ON output state or the OFF output state.

o ON (software switch) - This is a software-provided hand switch position. This software switch is only
active when the Field switch is in REMOTE and the software switch is in MANUAL. When the ON
switch is selected, the output from the PAC to the device will be energized.

o OFF (software switch) - This is a software-provided hand switch position. This software switch is only
active when the field switch is in REMOTE and the software switch is in MANUAL. When the OFF
switch is selected, the output from the PAC to the device will be de-energized.
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1.3 Hardwired Control and Interlocks

13.1 Equipment Protection and Safety

For new equipment or for cases where existing equipment is being retrofitted, the contractor will review
the existing electrical interlocks and modify, if required, to provide hardwired interlocks for personnel
safety, electrical protection, and compliance with applicable codes. Hardwired interlock(s) will be wired
directly into the individual equipment controller or starter, and not rely on the plant control system. It is
intended that all other process-related interlocks be provided in the main plant PAC. There will be no
duplication of hardwired interlocks in the PAC.

1.3.2 Local Manual Control

All new equipment will be provided with local manual control that overrides the plant control system
interlocks in the PAC, but maintains the hardwired interlocks. It is intended this is used primarily for
maintenance functions and not for normal operation of the process; however, local control may be used in
emergency operations.

1.3.3 Automatic Control

It is intended that all automatic control and equipment sequencing be accomplished through the plant
PACs. It is intended that all equipment sequencing for motor restart after a power outage be programmed
into the PAC. Hardwired time delay relays in individual starters are not required, except as individually
specified or required based on safety or equipment protection.

1.4 Redundancy and Reliability

In general, new instrumentation and control system components will be designed so that no single
component failure can result in disruption of normal operation for more than 4 hours, or a loss of remote
monitoring/control capability for more than 4 hours. The 4-hour criterion includes time for the City of Mobile
to receive notification of the failure via telemetry, dispatch an appropriate maintenance technician, and, if
necessary, obtain spare parts from inventory and replace defective components causing the failure, or make
adjustments necessary to restore normal operation. In particular, new PAC rack, components, layout, and
recommended spare parts will support these criteria.

For important systems and/or processes, redundant PACs shall be provided. Also, for plant critical
operations (such as high-service pump pressure control), redundant instrumentation shall be provided.

1.5 Monitoring and Control of Pumps/Motors

15.1 Constant-Speed Motors/Pumps/General Equipment

Table 1 lists the PAC actions associated with constant-speed motors or pumps and other constant-speed
general equipment.

Table 1. Interface Requirements for Constant Speed Motors/Pumps/General Equipment

Iltem Type PAC Action
Run Command Hardwired Discrete Output from When the equipment is in REMOTE and not running, the
PAC equipment will be given a Start Command.
Running Status Hardwired Discrete Input to PAC Monitor the status of the motor starter.
Remote Status Hardwired Discrete Input to PAC Monitor the position of the device handswitch is in the REMOTE

position. When the device is not in REMOTE, the PAC has no
control of the device.

Fault Alarm Hardwired Discrete Input to PAC Monitor the fault status of the starter and, ifin REMOTE and
being commanded to run, remove the run command.

Discrete Alarm(s) Hardwired Discrete Input to PAC Monitor and alarm interlocks that shut down the equipment
(Interlock)
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Table 1. Interface Requirements for Constant Speed Motors/Pumps/General Equipment

PAC Action

Fail Reset Software Reset in PAC When the equipment fails because of an alarm condition (Fail to
(refer to Note 1) Start or Fail to Stop), the Fai! Reset must be used to c_Iear t_he

alarm and re-enable the equipment for use. Each device will
have an independent Fail Reset. Certain other shutdown alarms
will be latched in the PAC if it is possible that the alarm can self-
clear prior to generating an alarm in the HMI. These alarms will
also require the Fail Reset to clear the alarm.

Notes:
1. Remote reset to equipment starters is not standard. Discuss exceptions with MAWSS.

15.2 Variable-Speed Motors/Pumps/General Equipment

Variable-speed drives will be connected to the plant control system via hardwired signals and via
Ethernet/IP. For Ethernet/IP connections inside of the building, the connection shall be via copper
(category 6 cable). For network connections that extend outside of the building, the connection shall be
via fiberoptic (multimode 50/125 micrometers).

Table 2 lists PAC actions associated with variable-speed motors or pumps and other variable-speed
general equipment.

Table 2. Interface Requirements for Variable-Speed Motors/Pumps/General Equipment
Iltem Type PAC Action

Run Command Discrete output from PAC When the equipment is in Remote and not running, the
equipment will be given a Start command.

Running Status Discrete Input to PAC Monitor the status of the motor starter.

Remote Status Discrete Input to PAC Monitor the position of the device handswitch is in the REMOTE
position. When the device is not in REMOTE, the PAC has no
control of the device.

Fault Alarm Discrete input to PAC Monitor the fault status of the variable-frequency drive (VFD)
and, if in remote and being commanded to run, remove the run
command.
Speed Feedback Analog Input to PAC Monitor the speed of the pump (0-100%).
Speed Command Analog Output to PAC Command the speed of the pump (0—-100%).
Current Software Read by PAC Monitor the current drawn by the VFD and generate a high high
current alarm (as needed based on the size of the pump).
Motor or Pump Software Read by PAC Monitor the vibration and generate high high alarms.
Vibration (if available)
Motor Stator Temp 1, Software Read by PAC Monitor the motor stator temperature and generate high high
2,3 temperature alarms.
Discrete Alarm(s) Software Read by PAC or Monitor and alarm interlocks that shut down the equipment.
(Interlock) Hardwired Discrete Input to PAC
(Note 1)

Fail Reset Software Reset in PAC or When the equipment fails because of an alarm condition (Fail to
Software Write from PAC Start or Fail to Stop), the Fail Reset must be used to clear the
(Note 2) alarm and re-enable the equipment for use. Each device will

have an independent Fail Reset. Certain other shutdown alarms
will be latched in the PAC if it is possible that the alarm can self-
clear prior to generating an alarm in the HMI. These alarms will
also require the Fail Reset to clear the alarm.

Notes:

1. Any alarm(s) that shut down the VFDs that are not available over Ethernet/IP shall be hardwired discrete inputs to the Plant
Control System.
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2. Remote reset to VFDs for critical equipment is not standard. Discuss possible exceptions with MAWSS.

For VFDs that cannot be connected to the Ethernet/IP network, speed control and speed feedback shall
be via analog (4-20 milliampere) signals and discrete monitoring and control shall be via discrete signals.

1.6 Monitoring and Control of Valve Actuators

1.6.1 Open/Close Type Motorized Valves Interface
Table 3 lists PAC actions associated with motorized valves interface that are the open/close type.

Table 3. Interface Requirements for Open/Close Type Motorized Valves Interface

Item Type PAC Action
Open Command Hardwired Discrete Output from Issue a maintained Open command until the open limit is
PAC reached. On absence of Open command, the valve will close.
Close Command Hardwired Discrete Output from Issue and hold a Close command until the closed limit is
PAC reached. On absence of Close command, the valve will stop

and become Failed.

Opened Status Hardwired Discrete Input to PAC Monitor the position of the valve open limit switch.

Closed Status Hardwired Discrete Input to PAC Monitor the position of the valve close limit switch.

Torque Alarm Hardwired Discrete Input to PAC Monitor and alarm valve torque alarm.

Remote Status Hardwired Discrete Input to PAC Monitor the position of the device handswitch in the REMOTE

position. When the device is not in REMOTE, the PAC has no
control of the device.

1.6.2 Modulating Type Motorized Valves Interface
Table 4 lists PAC actions associated with motorized valve interface that are the modulating type.

Table 4. Interface Requirements for Modulating Type Motorized Valve Interface

Item Type PAC Action
Position Command Hardwired Analog Output from Issue a maintained analog output command 0-100%.
PAC
Position Feedback Hardwired Analog Input to PAC Monitor the position of the valve.
Remote Status Hardwired Discrete Input to PAC Monitor the position of the device handswitch in the REMOTE
position. When the device is not in REMOTE, the PAC has no
control of the device.

1.7 Monitoring of Ancillary Equipment

The PAC will monitor alarms from all ancillary systems, such as fire alarms systems, leak detection
systems, and others.

Auxiliary, isolated, 120-VAC or 24-VDC, and 5-amp contacts will be provided from these systems for
interface to the plant control system PAC system.

1.8 Monitoring of Electrical Systems

Specific monitoring of electrical power signals will be addressed on a project-by-project basis in each
scope of work.

In general, for new designs where electronic power monitoring equipment is provided, the PAC will
provide direct communication to the power system electronic power monitoring device via Ethernet/IP. All
software and interface hardware to allow communication between the PAC and the power system
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monitoring device will be provided, as required. As a minimum, the following functions are required to be
monitored through the PAC from each power monitoring device:

e Root mean square (RMS) value of individual phase currents (3)
e RMS value of individual three phase voltage, L-L (3)

e Power factor

o Kilowatt (kwW)/kilovolt (kV) ampere meters

e  kW-hour meter

For new design cases where a power monitoring electronic device is not selected in the design, provide
hardwired signal monitoring for voltage, kW, and amperage.

For new designs with emergency generators and automatic transfer switch (ATS), provide the following:
e Emergency generator voltage

e Emergency generator amperage

e Emergency generator kW

e Emergency generator power factor

e Diesel tank level

e ATS utility power available

e ATS in utility position

e ATS generator power available

e ATS in generator position

1.9 Interface Requirements with Security Systems

Specific monitoring of security system signals will be addressed on a project-by-project basis in each
scope of work.

In general, monitoring and control of security systems will be via self-contained systems separate from
the supervisory control and data acquisition (SCADA) system over a separate network interface than the
SCADA system because of cybersecurity concerns and bandwidth concerns with cameras.

Security control, such as gate control and arm/disarm control, may be considered for remote sites where
remote operations may want gate control to provide access for external vendors and to arm/disarm the
site so that there are not nuisance security alarms while maintenance workers are onsite.

1.10 Interface with Equipment Package Control Systems
1.10.1  Packaged Systems without PACs

For equipment package systems without PACs, data exchange between the plant control system and the
equipment package system will be via hardwired signals.

Specific monitoring and control of package system signals should be addressed on a project-by-project
basis in each scope of work.

Table 5 provides general interface requirements for package systems without PACs.

Table 5. Interface Requirements for Equipment Package Control Systems Without PACs
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Item

For Systems where the Plant
Control System cannot
control the System: Local-
Automatic Status

Type

Hardwired Discrete Input to
PAC

PAC Action

Monitor the Local-Automatic (versus Local-Manual) status of the
system.

For Systems where the Plant
Control System can control
the System: Remote Status
(system or per piece of
equipment)

Hardwired Discrete Input to
PAC

Monitor the remote status of the system or individual equipment.

Running Status (system or
per piece of equipment)

Hardwired Discrete Input to
PAC

Monitor the running status of the system or individual
equipment.

Fault Status (system or per
piece of equipment)

Hardwired Discrete Input to
PAC

Monitor the fault status of the system or individual equipment.

For Systems where the Plant
Control System can control
the System: Run command
(system or per piece of
equipment)

Hardwired Discrete Output
from PAC

When the system or individual equipment is in REMOTE and
not running, the equipment will be given a Start command.

Fault Reset

Hardwired Discrete Output to
PAC

Provide in cases where a remote reset is required.

Discrete Input (s)

Hardwired Discrete(s) Input to
PAC

Monitor additional status signals as needed to provide additional
system information such as opened status, closed status.

Discrete Output (s)

Hardwired Discrete(s) Output
to PAC

Provide in cases where additional discrete control is required.
Examples include Open command and Close command.

Analog Input (s)

Hardwired Analog Input(s) to
PAC

Monitor additional analog status signals to provide additional
information, such as speed feedback or position feedback.

Analog Output (s)

Hardwired Analog(s) Output to
PAC

Provide in cases where additional analog control is required.
Examples include speed command and position command.

1.10.2

Packaged Systems with PACs

For equipment package systems with PACs, data exchange between the plant control system and the
equipment package system will either be via hardwired signals or Ethernet/IP network connection.
Determination of a hardwired interface or Ethernet/IP network interface will be based on size of the
package system, location of the package system, and the amount of data to be exchanged. In the case
where an Ethernet/IP network connection is used, all control signals and associated feedback signals

shall be hardwired.

Specific monitoring and control of package system signals will be addressed on a project-by-project basis

in each scope of work.

As a minimum, the data in the Table 5 shall be exchanged.
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SECTION 40 91 00
INSTRUMENTATION AND CONTROL COMPONENTS

PART 1 GENERAL
1.01 SUMMARY

A.  This section gives general requirements for instrumentation and control
components. The following subsections expand on requirements of
this section:

1. Section 40 91 00, Supplement 1, SCADA Hardware Standard
Specifications.

2. Section 40 94 13, Supplement 2, OT Network Component
Specifications.

1.02 REFERENCES

A. The following is a list of standards which may be referenced in this section:

1. NSF International (NSF):
a. NSF/ANSI 61, Drinking Water System Components - Health
Effects.
b.  NSF/ANSI 372, Drinking Water System Components - Lead
Content.

1.03 SUBMITTALS
A. Action Submittals:

1.  Hardware Standards Update Submittal. Provide updates to the MAWSS
Hardware Standards document in Microsoft Word format with tracked
changes. Include all modifications/additions made during the submittal
review/approval process, through RFIs, or via field changes.

PART 2 PRODUCTS

2.01 GENERAL

A.  Article Mechanical Systems Components covers requirements of mechanical
PIC components that are not specifically referenced by Section 40 90 00,
Instrumentation and Control for Process Systems, Instrument Lists or Data
Sheets.

PW\DENO003\D3226100 INSTRUMENTATION AND
MAY 2021 CONTROL COMPONENTS
©COPYRIGHT 2021 JACOBS 409100-1



C.C. Williams WWTP Dewatering

B.  Article Electrical Components covers requirements for electrical PIC
components that are not specifically referenced by Section 40 90 00,
Instrumentation and Control for Process Systems, Instrument Lists or
Data Sheets.

C.  All other Part 2 articles cover components that are referenced by Instrument
Lists or Data Sheets in Section 40 90 00, Instrumentation and Control for
Process Systems, or by specific component numbers in other PIC subsections.

D. Components and Materials in Contact with Water for Human Consumption:
Comply with the requirements of the Safe Drinking Water Act and other
applicable federal, state, and local requirements. Provide certification by
manufacturer or an accredited certification organization recognized by the
Authority Having Jurisdiction that components and materials comply with the
maximum lead content standard in accordance with NSF/ANSI 61 and
NSF/ANSI 372.

1. Use or reuse of components and materials without a traceable
certification is prohibited.

2.02 MECHANICAL SYSTEMS COMPONENTS
A. Flow Element, Rotameter, Purge:

1.  For air or water service, unless otherwise noted.
2.  Materials: Glass tube, fiberglass body, stainless steel float, nylon
ball check valve.
Direct-Reading Scale Length: 2-1/2 inches, minimum.
4.  Scale Ranges: 0 scfh to 2.5 scfh for air service or 0 gph to 10 gph
for water service.
Integral inlet needle valves.
6.  Integral differential pressure regulators:
a. For water service.
b.  For air service for level ranges greater than 10 feet of water.
Rotameters for water service.
8.  Manufacturers and Products:
a. Fischer & Porter; Series 10A3130.
b.  Brooks; Series DS-1350.

w

o

~

B.  Manifold, Three-Valve Equalizing:

=

Type: For isolation and equalization of differential pressure transducers.
Materials: Stainless steel.

3. Manufacturers and Products:

a.  Anderson, Greenwood and Co.; Type ML1.

no

b. Evans.
INSTRUMENTATION AND PW\DENO003\D3226100
CONTROL COMPONENTS MAY 2021
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C.  Pressure Gauge: For other than process variable measurement.

=

Dial Size: Nominal 2-inch dial size.

Accuracy: 2 percent of span.

3. Scale Range: Such that normal operating pressure lies between

50 percent and 80 percent of scale range.

Connection: 1/4-inch NPT through bottom, unless otherwise noted.
Manufacturers and Products:

a.  Ashcroft Utility; Gauge Series 1000.

b.  Marsh; Standard Gauge Series.

c.  Ametek U.S.; Gauge Series P500.

d.  Acculite; Series 2000.

no

SN

D. Valve, Needle:

1.  Materials: Brass, stainless steel, PVC, or CPCV, as recommended by
manufacturer for designated service, unless otherwise shown on
Drawings.
Size: 0.020-inch orifice.
3. Manufacturers and Products:

a.  Whitey; Model 21RF2.

b.  Hoke; 3700 Series.

no

E. ON/OFF Valves:

=

Type: Ball valve.

2.  Materials: Brass, stainless steel, PVC, or CPCV, as recommended by
manufacturer for designated service, unless otherwise shown on
Drawings.

3. Manufacturers and Products:

a.  Whitey; Series 41 through Series 43.

b.  Hoke; Flomite 7100 Series.

F.  Regulating Valves:

=

Type: Needle valves, with regulating stems and screwed bonnets.

2.  Materials: Brass, stainless steel, PVC, or CPCV, as recommended by
manufacturer for designated service, unless otherwise shown on
Drawings.

3. Manufacturers and Products:

a.  Whitey; Catalog No. RF or No. RS.

b.  Hoke; 3100 through 3300 Series.

PW\DENO003\D3226100 INSTRUMENTATION AND
MAY 2021 CONTROL COMPONENTS
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G. Valve, Three-Way:

1. Type: Ball valve.

2.  Materials: Brass or stainless steel with nylon handle as recommended by
manufacturer for designated service, unless otherwise shown on
Drawings.

3. Manufacturers and Products:

a.  Whitey; Series 41 through Series 43.
b.  Hoke; Selecto-Mite Series.

H. Valve, Four-Way:

=

Type: Four-way, two-position ball valve.

2.  Materials:

a. Body and Stem: Type 316 stainless steel.

b.  Handle: Black nylon.

C. Packing Gland: Teflon.

Ball and stem bed, one-piece assembly.

Machined handle stops and directional nameplates.
Manufacturers and Products:

a.  Whitey; Series 457.

b.  Hoke; Multi-Mite Series.

o~ w

l. Solenoid Valve, Two-Way:

1.  Type: Globe valve directly actuated by solenoid and not requiring
minimum pressure differential for operation.

2. Materials:

a. Body: Brass or stainless-steel globe valves as recommended by
manufacturer for designated service, unless otherwise shown on
Drawings.

b.  Valve Seat: Buna-N.

Size: Normally closed or opened, as noted.

Coil: 115V ac, unless noted otherwise.

Solenoid Enclosure: NEMA 4.

Manufacturer and Product: ASCO; Red Hat Series 8260.

o U1~ W

J. Pressure Regulator, Air:

1.  Provide air at reduced pressures, as shown, constant to within plus or
minus 10 percent for flows from 0 scfh to 300 scth with 100 psi supply
pressure.

2. Setscrew for outlet pressure adjustment.

INSTRUMENTATION AND PW\DENO003\D3226100
CONTROL COMPONENTS MAY 2021
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3. Integral filter and relief valve.
4.  Manufacturers and Products:

a.
b.

Masoneilan; Series 77-4.
Fisher; Series 67FR.

K.  Pressure Regulator, Water:

1. Materials:

o0 T

no

Body: Bronze.

Spring Case: Cast iron.

Seat Rings: Brass.

Valve Disk and Holder: Buna-N and bronze.
Diaphragm: Buna-N diaphragm.

Slzmg For maximum of 7 psi offset pressure.

3. Manufacturers and Products:

a.
b.

L. Test Tap:

Fisher; Controls Type 95H or 95L.
Masoneilan; Series 17.

1. Manufacturers and Products:

a.

b.

C.

Imperial-Eastman; quick-disconnect couplings No. 292-P and
caps No. 259-P.

Crawford Fitting Co.; Swagelok quick-connects Series QC4 and
caps QC4-DC.

Parker; CPI Series precision quick couplings.

M.  Copper Tubing and Fittings:

1.  Type K hard copper, ASTM B88, with commercially pure wrought
copper solder joint fittings. Make joints with 95-5 wire solder,
ASTM B32, Grade 95 TA. Do not use cored solder.

2. Alternatively, Type K, soft temper copper tubing, ASTM B88, with
brass compression type fittings may be used where shown on Drawings.

3. Manufacturers:

a.
b.

Parker-Hannifin.
Swagelok tube fittings.

N.  Plastic Tubing and Fittings:

1. Tubing:
a. Polyethylene capable of withstanding 190 psig at 175 degrees F.
b.  Manufacturers and Products:
1)  Dekoron; Type P.
2)  Imperial Eastman; Poly-Flo black instrument tubing.
PW\DENO003\D3226100 INSTRUMENTATION AND

MAY 2021

CONTROL COMPONENTS
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2. Fittings:
a.  Type: Brass compression.
b.  Manufacturers and Products:
1)  Imperial Eastman; Poly-Flo tube fittings.
2)  Dekoron; E-Z fittings.

O.  Stainless Steel Tubing: ASTM A312/A312M, Type 316, 0.065-inch wall,
seamless, soft annealed, as shown on Drawings.

P.  Stainless Steel Fittings:

1.  Compression Type:
a. Materials: Type 316 stainless steel, ASTM A182/A182M forged
bodies or ASTM A276 barstock bodies, flareless.
b.  Manufacturers and Products:
1)  Parker Flodar; BA Series.
2)  Swagelok tube fittings.
3)  Parker CPI tube fittings; Parker A-LOK dual ferrule tube
fittings.
2. Socket Weld Type:
a. Materials: Type 316 stainless steel, ASTM A182/A182M forged
bodies or ASTM A276 barstock bodies, 3,000 psi maximum
working pressure, safety factor 4:1.
b.  Manufacturers:
1) Cajon.
2)  Swagelok.
3) Parker WELDLOK.

Q. Air Set: Consists of a shutoff valve, pressure regulator, discharge pressure
gauge, and interconnecting tubing.

R.  Purge Set:

1. Parts: Purge rotameter flow element, pressure regulator, pressure gauge,
test tap, shutoff valve, spool valve, and interconnecting tubing as shown
on Drawings and as required in this section.
Pressure Gauge Scale Range: 150 percent of the process variable.
3. Mounting:
a.  Within consoles, panels, or a separate enclosure as shown.
b.  For separate enclosure mounted purge sets, refer to paragraphs
Nonfreestanding Panel Construction and Factory Finishing for
enclosure requirements.

N
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S.  Tubing Raceways:

=

Cable tray systems complete with tees, elbows, reducers, and covers.

2.  Size in accordance with manufacturer’s recommendations for intended
service.

3. Materials: Galvanized steel or aluminum brass as recommended by
manufacturer for designated service, unless otherwise shown on
Drawings.

4, Manufacturers:

a.  Globetray.

b.  Cope.

T.  Air Supply Sets:

1.  Parts: Integrally Mounted:
a. Pressure Controls: Automatic START/STOP, factory set at
30 psig to 50 psig.
b.  Valves: Manual drain, manual shutoff, pressure relief, and
check valve.
Pressure gauge.
Inlet filter muffler.
Power: 120V ac.
Compressor: Qilless, single cylinder, rated for at least 1 scfm
at 50 psig.
g.  Manufacturers and Products:
1) ITT Pneumotive; GH Series.
2) Gast.
2. Simplex Air Supply Sets:
a.  Air Receiver: 2 gallons.
b.  Compressors: One.
3. Duplex Air Supply Sets:
a.  Air Receiver: 20 gallons.
b.  Compressors: Two.
c.  Automatic Failover Control: Factory set at 20 psig.

D oo

2.03 ELECTRICAL COMPONENTS
A. Terminal Blocks for Enclosures:

1.  General:
a.  Connection Type: Screw compression clamp.
b.  Compression Clamp:
1)  Complies with DIN-VDE 0611.

PW\DENO003\D3226100 INSTRUMENTATION AND
MAY 2021 CONTROL COMPONENTS
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o

2)  Hardened steel clamp with transversal grooves that
penetrate wire strands providing a vibration-proof
connection.

3)  Guides strands of wire into terminal.

Screws: Hardened steel, captive, and self-locking.

Current Bar: Copper or treated brass.

Insulation:
1)  Thermoplastic rated for minus 55 degrees C to plus
110 degrees C.

2)  Two funneled shaped inputs to facilitate wire entry.

Mounting:

1)  Standard DIN rail.

2)  Terminal block can be extracted from an assembly without
displacing adjacent blocks.

3)  End Stops: Minimum of one at each end of ralil.

Wire Preparation: Stripping only permitted.

Jumpers: Allow jumper installation without loss of space on

terminal or rail.

Marking System:

1)  Terminal number shown on both sides of terminal block.

2)  Allow use of preprinted and field marked tags.

3)  Terminal strip numbers shown on end stops.

4)  Mark terminal block and terminal strip numbers as shown
on panel control diagrams and loop diagrams.

5)  Fuse Marking for Fused Terminal Blocks: Fuse voltage and
amperage rating shown on top of terminal block.

Terminal Block, General Purpose:

4@ "® o0 o

Q0o

Rated Voltage: 600V ac.

Rated Current: 30 amp.

Wire Size: 24 AWG to 10 AWG.

Rated Wire Size: 10 AWG.

Color: Gray body.

Spacing: 0.25 inch, maximum.

Test Sockets: One screw test socket 0.079-inch diameter.
Manufacturer and Product: Entrelec; Type M4/6.T.

erminal Block, Ground:

Wire Size: 24 AWG to 10 AWG.

Rated Wire Size: 10 AWG.

Color: Green and yellow body.

Spacing: 0.25 inch, maximum.

Grounding: Electrically grounded to mounting rail.
Manufacturer and Product: Entrelec; Type M4/6.P.

INSTRUMENTATION AND PW\DENO003\D3226100
CONTROL COMPONENTS MAY 2021
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4.  Terminal Block, Blade Disconnect Switch:
Rated Voltage: 600V ac.
Rated Current: 10 amp.
Wire Size: 22 AWG to 10 AWG.
Rated Wire Size: 10 AWG.
. Color: Gray body, orange switch.
f. Spacing: 0.25 inch, maximum.
. Manufacturer and Product: Entrelec; Type M4/6.SNT.
erminal Block Diode:
. Rated Voltage: 24V dc.
. Rated Current: 30 ma.
. Wire Size: 16 AWG.
. Manufacturer and Product: Phoenix Contact ST-IN.
erminal Block, Fused, 24V dc:
Rated Voltage: 600V dc.
Rated Current: 25 amp.
Wire Size: 22 AWG to 10 AWG.
Rated Wire Size: 10 AWG.
Color: Gray body.
f Fuse: 0.25 inch by 1.25 inches.
Indication: LED diode 24V dc.
Spacing: 0.512 inch, maximum.
. Manufacturer and Product: Entrelec; Type ML10/13.SFD.
Terminal Block, Fused, 120V ac:
Rated Voltage: 600V ac.
Rated Current: 25 amp.
Wire Size: 22 AWG to 10 AWG.
Rated Wire Size: 10 AWG.
Color: Gray body.
f Fuse: 0.25 inch by 1.25 inches.
Indication: Neon lamp, 110V ac.
Leakage Current: 1.8 mA, maximum.
Spacing: 0.512 inch, maximum.
] Manufacturer and Product: Entrelec; Type ML10/13.SFL.
Terminal Block, Fused, 120V ac, High Current:
. Rated Voltage: 600V ac.
Rated Current: 35 amps.
Wire Size: 18 AWG to 8 AWG.
Rated Wire Size: 8 AWG.
Color: Gray.
f Fuse: 13/32 inch by 1.5 inches.
. Spacing: 0.95 inch, maximum.
9.  Manufacturer and Product: Entrelec; Type MB10/24.SF.
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B. Relays:

1.  General:
a Relay Mounting: Plug-in type socket.
b Relay Enclosure: Furnish dust cover.
c Socket Type: Screw terminal interface with wiring.
d Socket Mounting: Rail.
e. Provide holddown clips.
Signal Switching Relay:
a.  Type: Dry circuit.
b. Contact Arrangement: 2 Form C contacts.
c Contact Rating: 5 amps at 28V dc or 120V ac.
d Contact Material: Gold or silver.
e Coil Voltage: As noted or shown.
f Coil Power: 0.9 watt (dc), 1.2VA (ac).
g Expected Mechanical Life: 10,000,000 operations.
h Expected Electrical Life at Rated Load: 100,000 operations.
i Indication Type: Neon or LED indicator lamp.
] Seal Type: Hermetically sealed case.
k Manufacturer and Product: Potter and Brumfield,
Series KH/KHA.
3. Control Circuit Switching Relay, Nonlatching:
Type: Compact general purpose plug-in.
Contact Arrangement: 3 Form C contacts.
Contact Rating: 10A at 28V dc or 120V ac, and 6.6A at 240V ac.
Contact Material: Silver cadmium oxide alloy.
Coil Voltage: As noted or shown.
Coil Power: 1.8 watts (dc), 2.7VA (ac).
Expected Mechanical Life: 10,000,000 operations.
Expected Electrical Life at Rated Load: 100,000 operations.
Indication Type: Neon or LED indicator lamp.
Push-to-test button.
Manufacturer and Product: Potter and Brumfield; Series KUP.
ontrol Circuit Switching Relay, Latching:
Type: Dual coil mechanical latching relay.
Contact Arrangement: 2 Form C contacts.
Contact Rating: 10A at 28V dc or 120V ac.
Contact Material: Silver cadmium oxide alloy.
Coil Voltage: As noted or shown.
Coil Power: 2.7 watts (dc), 5.3VA (ac).
Expected Mechanical Life: 500,000 operations.
Expected Electrical Life at Rated Load: 50,000 operations.
Manufacturer and Product: Potter and Brumfield; Series KB/KBP.

TT@ NP0 TP QRT T SQ D Q0 TP
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5. Control Circuit Switching Relay, Time Delay:

Type: Adjustable time delay relay.

Contact Arrangement: 2 Form C contacts.

Contact Rating: 10A at 30V dc or 277V ac.

Contact Material: Silver cadmium oxide alloy.

Coil Voltage: As noted or shown.

Operating Temperature: Minus 10 degrees C to 55 degrees C.

Repeatability: Plus or minus 2 percent.

Delay Time Range: Select range such that time delay setpoint fall

between 20 percent to 80 percent of range.

Time Delay Setpoint: As noted or shown.

Mode of Operation: As noted or shown.

Adjustment Type: Integral potentiometer with knob external to

dust cover.

l. Manufacturer and Products: Potter and Brumfield; Series CB for
0.1-second to 100-minute delay time ranges, Series CK for
0.1-second to 120-second delay time ranges.

S@ o o0 o

=

C.  Surge Suppressors:

1.  General:

a.  Construction: First-stage, high-energy metal oxide varistor and
second-stage, bipolar silicon avalanche device separated by series
impedance; includes grounding wire, stud, or terminal.
Response: 5 nanoseconds maximum.

Recovery: Automatic.

Temperature Range: Minus 20 degrees C to plus 85 degrees C.
Enclosure Mounted: Encapsulated inflame retardant epoxy.
uppressors on 120V ac Power Supply Connections:

Occurrences: Tested and rated for a minimum of 50 occurrences
of IEEE C62.41 Category B test waveform.

b.  First-Stage Clamping Voltage: 350 volts or less.

Second-Stage Clamping Voltage: 210 volts or less.

d.  Power Supplies for Continuous Operation:

1)  Four-Wire Transmitter or Receiver: Minimum 5 amps at
130V ac.
2)  All Other Applications: Minimum 30 amps at 130V ac.
3. Suppressors on Analog Signal Lines:
a. Test Waveform: Linear 8-microsecond rise in current from 0 amps
to a peak current value followed by an exponential decay of
current reaching one-half the peak value in 20 microseconds.
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4.

b.  Surge Rating: Tested and rated for 50 occurrences of 2,000-amp
peak test waveform.
1)  dc Clamping Voltage: 20 percent to 40 percent above
operating voltage for circuit.
2)  dc Clamping Voltage Tolerance: Plus or minus 10 percent.
3)  Maximum Loop Resistance: 18 ohms per conductor.
Manufacturers and Products:
a. Type SS1. 120V ac Lines: Emerson Edco HSP-121 or Phoenix
Contact 2907918.
b.  Type SS2. Analog Signals Lines: Emerson Edco PC-642 or
Phoenix Contact 2838228 (plug) with 2839224 (base).
c.  Type SS3. Field Mounted at Two-Wire Instruments:
1)  Encapsulated in stainless steel pipe nipples.
2)  Emerson Edco SS64 series or Phoenix Contact PipeTrab
series.
d.  Type SS4. Field Mounted at Four-Wire Instruments: With
120V ac outlet, ac circuit breaker, and 10-ohm resistors on signal
lines, all in enclosure.
1)  Enclosure:
a) NEMA 4X with door. Type 316 stainless steel if

noted.
b)  Maximum Size: 12 inches by 12 inches by 8 inches
deep.
2)  Emerson Edco; SLAC series or Phoenix Contact BoxTrab

series.

D. Power Supplies:

1.

o1

Furnish as required to power instruments requiring external dc power,
including two-wire transmitters and dc relays. Provide dual power
supplies with diode auctioneered outputs for all PAC and RIO panels
and other control panels if noted.

Convert 120V ac, 60-Hz power to dc power of appropriate voltage(s)
with sufficient voltage regulation and ripple control to assure that
instruments being supplied can operate within their required tolerances.
Provide output over voltage and over current protective devices to:

a.  Protect instruments from damage due to power supply failure.

b.  Protect power supply from damage due to external failure.
Enclosures: NEMA 1.

Mount such that dissipated heat does not adversely affect other
components.

Fuses: For each dc supply line to each individual two-wire transmitter.
a. Type: Indicating.

b.  Mount so fuses can be easily seen and replaced.

INSTRUMENTATION AND PW\DENO003\D3226100
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E. Intrinsic Safety Barriers:

1.

Intrinsically Safe Relays: Monitor discrete signals that originate in

hazardous area and are used in a safe area.

a. Manufacturer and Product: MTL, Inc.; Series MTL 5000 or
approved equal.

Intrinsically Safe Barriers: Interface analog signals as they pass from

hazardous area to safe area.

a. Manufacturer and Product: MTL, Inc.; Series MTL 5000 or
approved equal.

2.04 1&C COMPONENTS

A. Al8 Chlorine Leak Detector:

1.  General:
a. Function: Continuously monitor ambient air for chlorine gas.
b.  Sensor Type: Electrochemical gas diffusion.
C. Parts: Sensor/transmitter(s); receiver/controller, automatic test
generator (if noted), calibration kit, and ancillaries.
2.  Performance:
a. Range: 0 ppm to 10 ppm, unless otherwise noted.
b.  Temperature, Operating: O degrees F to 105 degrees F.
C. Humidity, Operating: 0 percent to 99 percent relative humidity,
noncondensing.
3. Sensor (or Integral Sensor/Transmitter):
a. Number of Sensor(s): Three, unless otherwise noted.
b.  Gas Monitored: Chlorine gas.
C. Sensor Type: Electrochemical gas diffusion.
d.  Mounting: Wall.
4.  Controller:
a. Number of Channels/Receivers: Minimum of three, unless
otherwise noted.
b. LCD or LED Display.
c.  Audible Alarm: Integral weatherproof horn with Silence
pushbutton, 95 dB.
d.  Beacon strobe light: Integral top mount, color red.
e. Enclosure:
1) Rating: NEMA 4X.
2)  Mounting: Wall.
S. Power:
a.  Controller: 85-255V ac, 50/60 Hz, unless otherwise noted.
b.  Backup Battery:
1)  Required.
2) 12V dc, 4-amp hour battery to maintain operation up to
12 hours to a single point unit.
PW\DENO003\D3226100 INSTRUMENTATION AND
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C. Signal Interfaces, Controller:
1)  Analog Output:
a) If noted.
b) 4 mA to 20 mA dc analog output capable of driving
600 ohms at 24V dc; one per channel.
2)  Discrete outputs.
a)  SPDT relays rated for 230V ac at 5 amps resistive.
b)  Three alarm relays, plus one common fault.
¢) Relays shall be programmed as fail-safe.
6.  Cables: Provide cabling of required length between sensor/transmitter
and controller.
7. Ancillaries:
a.  Automatic Test Gas Generator:
1)  If noted.
2)  Assembly includes a chlorine generator for automatic daily
test of sensor.
b.  Calibration Kit: Complete with accessories, including regulator
and zero and span cylinders of chlorine gas.
C. Device to allow personnel to nonintrusively calibrate and adjust
transmitter.
8.  Manufacturers and Products:
a. MSA,; Trigard Gas Sensor(s) and Monitor.
b.  Sensidyne, Inc.; Sensalert Plus Universal Transmitter and
Controller.

B. A19 Sulfur Dioxide Leak Detector:

1.  General:
a. Function: Continuously monitor ambient air for sulfur dioxide
gas.

b.  Sensor Type: Electrochemical gas diffusion.
C. Parts: Sensor/transmitter(s); receiver/controller, automatic test
generator (if noted), calibration kit, and ancillaries.
2.  Performance:
a. Range: 0 ppm to 25 ppm, unless otherwise noted.
b.  Temperature, Operating: O degrees F to 105 degrees F.
C. Humidity, Operating: 0 percent to 99 percent relative humidity,
noncondensing.
3. Sensor (or Integral Sensor/Transmitter):
a.  Number of Sensor(s): Three, unless otherwise noted.
b.  Gas Monitored: Sulfur dioxide gas.
C. Sensor Type: Electrochemical gas diffusion.
d.  Mounting: Wall.

INSTRUMENTATION AND PW\DENO003\D3226100
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4.  Controller:
a. Number of Channels/Receivers: Minimum of three, unless
otherwise noted.
LCD or LED Display.
Audible Alarm: Integral weatherproof horn, 95 dB.
Beacon strobe light: Integral top mount, color red.
Enclosure:
1) Rating: NEMA 4X.
2)  Mounting: Wall.
S. Power:
a.  Controller: 85-255V ac, 50/60 Hz, unless otherwise noted.
b.  Backup Battery:
1)  Required.
2) 12V dc, 4-amp hour battery to maintain operation up to
12 hours to a single point unit.
C. Signal Interfaces, Controller:
1)  Analog Output:
a) If noted.
b) 4 mA to 20 mA dc analog output capable of driving
600 ohms at 24V dc; one per channel.
2)  Discrete outputs.
a)  SPDT relays rated for 230V ac at 5 amps resistive.
b)  Three per channel, plus one common fault.
¢) Relays shall be programmed as fail-safe.
6.  Cables: Provide cabling of required length between sensor/transmitter
and controller.
7. Ancillaries:
a.  Automatic Test Gas Generator:
1)  If noted.
2)  Assembly includes a chlorine generator for automatic daily
test of sensor.
b.  Calibration Kit: Complete with accessories, including regulator
and zero and span cylinders of sulfur dioxide gas.
C. Device to allow personnel to nonintrusively calibrate and adjust
transmitter.
8.  Manufacturers and Products:
a. MSA,; Trigard Gas Sensor(s) and Monitor.
Sensidyne, Inc.; Sensalert Plus Universal Transmitter and
Controller.
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C. L8 Level Switch, Float, Mercury:
1.  General:
a. Function: Actuate contact at preset liquid level.
b.  Type: Direct-acting float with enclosed mercury switch and
integral cable.
2. Service (Liquid): Wastewater, unless otherwise noted.
3. Performance:
a.  Setpoint: As noted.
b.  Differential: 2.5 inches, maximum.
c.  Temperature: O degree F to 160 degrees F.
4, Features:
a. Entire Assembly: Watertight and impact-resistant.
b.  Float Material and Size:
1)  Polypropylene body; 4.5-inch diameter and 6-inch length.
c. Cable:
1)  Combination support and signal.
2)  Length: 60 feet.
3) PVC cable jacket.
d.  Mounting: Pipe, unless otherwise noted.
1)  Pipe Mounting:
a)  Cable clamp, suitable for connection to 1-inch pipe.
b)  Pipe-to-wall bracket, suitable for connection to 1-inch
pipe.
2)  Suspended Mounting (internal weights): If noted.
a)  Wall mounting bracket, unless otherwise noted.
3)  Anchor Mounting Kit: If noted