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DIVISION 02 SUPPLEMENTAL SPECIFICATIONS (October 2009)
LEAD BASED PAINT REMOVAL — SUPPLEMENTAL PC-776

SECTION 02085 — SUPPLEMENTAL

LEAD BASED PAINT REMOVAL

PART 1 - GENERAL

1.1 SCOPE. This section includes requirements for the removal and disposal of
lead-based paint from affected surfaces, including provision of independent third

party testing and clean-up inspection services.

1.2 RELATED WORK.

Section 02080 — Asbestos Removal

1.3 REFERENCES. Code of Federal Regulations: Comply with the requirements
and recommendations set forth in the current publications and addenda thereto of
the codes and standards.

29 CFR 1910, “Occupational Safety and Health Standards:” (General Industry
Standards).

29 CFR 1910.134, “Respiratory Protection”.
29 CFR 1910.1025, “Lead".
29 CFR 1910.1200, “Hazard Communication”

29 CFR 1926, “Safety and Health Regulations for Construction”
(Construction Industry Standards).

40 CFR 50, “National Primary and Secondary Ambient Air Quality Standards”.
40 CFR 60, “Standards of Performance for New Stationary Sources”.

40 CFR 117, “Determination of Reportable Quantities for Hazardous
Substances”.

40 CFR 122, “EPA Administered Permit Program: The National Pollutant
Discharge Elimination System.”

40 CFR 261, “Identification and Listing of Hazardous Waste”.

40 CFR 263, “Standards Applicable to Transporters of Hazardous Waste”.
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40 CFR 265, “Interim Status Standards for Owners and Operators of
Hazardous Waste Treatment, Storage and Disposal Facilities”.

40 CFR 268, “Land Disposal Restrictions”.

40 CFR 300, “National Oil and Hazardous Substances Pollution Contingency
Plan”.

40 DFR 302, “Designation, Reportable Quantities and Notification”.

State of Michigan Regulations:
MCLA 299.9101 — 299.11107 “Michigan Hazardous Waste
Management”.

National Institute for Occupational Health and Safety: NIOSH Method 7082,
“Sampling Airborne Particulates for Lead”.

American Society for Testing and Materials:
ASTM D3335, “Test Method for Low Concentrations for Lead,
Cadmium, and Cobalt in Paint by Atomic Absorption Spectroscopy”.

EPA (Environmental Protection Agency) Publications:
SW-846, Test Methods for Evaluating Solid Waste —
Physical/Chemical Methods.
EPA Method 3050, “Acid Digestion of Sediments, Sludges and Soils”.

SSPC (Steel Structures Painting Council): Guide 61 (CON), Guide for
Containing Debris Generated During Paint Removal Operations.

“Industrial Lead Paint Removal Handbook", 2nd Edition, Kenneth A. Trimber.

1.4 DEFINTITIONS.

Lead-Containing Paint: Paint containing a minimum of 1.0 mg/cmz2 (milligram per
square centimeters) lead or containing 0.5 percent lead by weight as determined by
on-site testing of the coating with a portable X-ray fluorescence (XRF) detector, or
through laboratory testing in accordance with ASTM D3335.

Hazardous Waste: Lead paint debris is classified as hazardous due to the
characteristic of toxicity, if after testing by Toxicity Characteristic Leaching
Procedures (TCLP), the leachate contains any of the elements in the concentrations
listed below (or greater):

Arsenic 5 ppm
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DIVISION 02 SUPPLEMENTAL SPECIFICATIONS (October 2009)

LEAD BASED PAINT REMOVAL — SUPPLEMENTAL PC-776
Barium 100 ppm
Cadmium 1 ppm
Chromium 5 ppm
Lead 5 ppm
Mercury 0.2 ppm
Selenium 1 ppm
Silver 5 ppm

Note: Other Elements can cause a material to be hazardous as defined in 40 CFR
261 and must be taken into consideration. The list above includes only those
elements typically associated with paint solids. If chemical strippers are used, the
debris may be hazardous waste, due to corrositivity, if the pH is less than or equal to
2 or greater than or equal to 12.5.

Generator: The facility Owner or Operator or person who first creates or produces
the hazardous waste.

Large Quantity Generator: Generates over 2,200 pounds (1,000 kilograms)
of hazardous waste or 2.2 pounds of acutely hazardous waste per month or
stores more than 13,200 pounds (6,000 kilograms) of waste or more than 2.2
pounds of acutely hazardous waste at the site at any one time.

Small Quantity Generator: Generates more than 220 pounds (100
kilograms), but less than 2,200 pounds (1000 kilograms) of hazardous waste
per month and accumulates less than 13,200 pounds (6,000 kilograms) at
any one time.

Conditionally Exempt Small Quantity Generator: Generates less than 220
pounds (100 kilograms) of hazardous waste per month, and accumulates no
more than 2,200 pounds (1,000 kilograms) of hazardous waste at any time.

Containment and Ventilation Systems: Includes the containment structure (i.e.
containment walls, floor, supporting structure, entryways); ventilation system (i.e.
and input and exhaust); and dust collection.

Milligram (mg): A milligram is 1/1,000 of a gram.
Microgram (ug): A microgram is 1/1,000,000 or a gram of 1/1,000 of a milligram.

1.5 SUBMITTALS. Lead Abatement Work Plan: A minimum of 30 days prior to
beginning work provide a written plan for the methods to be employed for surface
preparation, containment and ventilation, and collection of debris. When designing
the system, the Contractor shall recognize the load bearing capacity and integrity of
the structure to be abated. The Contractor shall have the containment and
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ventilation plan reviewed by a Professional Engineer and submit drawings for
review. In addition the Work Plan shall contain the following:

Name and address of licensed abatement contractor to undertake the Work.
Site specific Health and Safety Plan.

Site specific Lead Abatement Plan, including quantities to be removed, and
abatement contractor’'s policies and procedures relating to lead abatement
work.

Employee Training Accreditations/Certifications and Physician Clearances,
including accreditation certificate from the State of Michigan of Abatement
Contractor’s Project Designer.

Lead Abatement License.
Documentation of Respiratory Equipment Fit Tests.

Manufacturer’'s information for materials and equipment to be utilized in the
work, including Material Safety Data Sheets (MSDS).

Documentation of abatement contractor’s insurance (certificates).

Credentials of independent, third party consultant who will provide testing and
clean-up inspection services as specified herein.

Programs for the Protection of the Ambient Air and Water: Submit written testing
and evaluation that will be used to confirm that the work does not violate Federal,
State and Local regulations. Refer to Item 1. 7 for acceptance criteria.

Ambient Air Quality: Submit a written program for air monitoring at the
project site to confirm that fugitive dust emissions do not exceed
specified criteria. The following shall be addressed:

Particulate Matter: Monitor emissions of particulate matter
equal to or greater than 10 micrometers (PM 10) in aerodynamic
size in accordance with 40 DFR 50. Include the type and
number of samplers to be used, their proposed locations,
provisions for background monitoring, and the duration of
testing.

Visible Emissions: Submit a written plan for the observations
that will be made to verify that the visible emissions criteria of
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this specification are not exceeded.

Total Suspended Particulate (TSP) Lead: Submit a program for
the analysis of airborne lead emissions in accordance with 40
CFR 50. Include the type and number of samplers to be used,
their proposed locations, provisions for background monitoring
and duration of testing.

Lead Emissions Using Personal Monitors: Submit a program
that identifies the proposed monitoring sites for the use of
personal monitors in accordance with NIOSH Method 7082.
The duration of monitoring, provisions for background
monitoring, laboratory qualifications, and evaluation procedures
to be employed shall be included.

Disposal: Written confirmation that the debris will be treated and disposed of
in accordance with the requirements of 40 CFR 264 and 40 CFR 268. The
program shall provide assurance that the debris is handled properly from
cradle to grave, and include the necessary notifications and certifications on
shipments, provide the name of the disposal facility, and include a schedule
for the submittal of the completed manifests.

Clearance Testing: The Contractor will provide written programs for the
decontamination for reusable items prior to removal from the project site, or
for the proper testing and disposal of the materials if decontamination is not
possible or desirable.

The submitted Work Plan shall address the criteria outlined in items 1.6, 1.7,
1.8 and 1.9.

Prior to commencing abatement work in any area or sub-area, if the removal will not
be prosecuted continuously, the Contractor shall provide five (5) days notice. The
notice shall include the following information:

Construction contract number and title.

Name of general contractor, general contractor’'s superintendent and on-site
telephone number.

Name of abatement contractor, abatement contractor’'s superintendent and
on-site telephone number.

Exact location of abatement work and estimated quantities involved.
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LEAD BASED PAINT REMOVAL — SUPPLEMENTAL PC-776

Estimated dates and times of commencement and completion.
Date of submittal of Abatement Work Plan.
Copies of any updated notifications to regulatory agencies.

The following shall be submitted on a weekly basis while abatement work is in
process:

Updates of Respiratory Fit Tests, if applicable.

Monitoring equipment calibration logs.

Daily logs of work completed.

Daily logs of employees conducting the abatement.

Environmental monitoring results.

Disposal manifests, if removed material is characterized as a hazardous
waste and disposal occurs within the reporting period. The name, address
and identification number of the licensed transporter/disposer shall be
provided.

The following shall be provided prior to re-occupancy of an abated area:

Certification of Visual Inspection and Authorization for Re-Occupancy as
provided by an independent, third party consultant (see Items 3.5 and 3.6).

Upon completion of the abatement submit the abatement project records specified in
Item 1.10.

1.6 CRITERIA FOR CONTAINMENT SYSTEMS. Design a containment system for
the work area to control environmental emissions according to the criteria listed in
Item 1.7 and control working environment within containment according to the
criteria listed in Item 1.8.

Thoroughly examine the structure to be prepared to verify its ability to support a
containment system, including the wind loads, if any, that can be imparted by such a
system. Submit containment drawings in accordance with the requirements of Item
1.5.

1.7 CRITERIA FOR CONTROL OF ENVIRONMENTAL EMISSIONS.
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Ambient Air Quality — Particulate Matter and Visible Emissions: Monitor and control

ambient air particle matter and visible emissions in accordance with the following

criteria:
Ambient Air Quality for Particulate Matter (40 CFR 50): Emissions in excess
of 150 ug/m3 of PM 10 over a 24-hour period shall be cause for shut down of
the project, until corrections to the containment are made to comply with this
level. Use high volume air samplers in accordance with 40 CFR 50 to monitor
for this level. Prior to project startup, perform a minimum of three days
baseline monitoring to determine pre-existing conditions.

Ambient Air Quality — Visible Emissions: Visible emissions shall be used as a
criterion for project shut down until corrections to the containment are made.
Visible emissions shall be determined in accordance with 40 CFR 60. As
determined by SSPC Guide 61, visible emission in excess of 20 percent
capacity for any 3-minute period in 60 minutes, shall be cause for shut down
of the project until corrections to the containment are made to comply with
this level.

Ambient Air Quality — Lead Emissions: Monitor and control ambient airborne lead
concentration to conform to the EPA Limit of 1.5 ug/m3 average over a 90 day
period. Emissions of lead in excess of 15 ug/m3 over an eight hour period shall be
cause for shut down of the project until corrections are made to comply with this
level. Airborne lead monitoring shall be accomplished using high volume air
samplers in accordance with 40 CFR 50. (Refer to Item 1.05 A.2.a.)

Ambient Air Quality for Lead — Personal Air Monitoring to Establish Regulated Areas:

Establish a regulated area surrounding activities where lead exposures
exceed the OSHA Personal Exposure Level (PEL) (refer to Item 1.08). This
includes the paint removal area, dust collection equipment, abrasive recycling
equipment, and locations where lead-containing debris is handled or
transferred to storage containers.

Demarcate the regulated area by use of ropes, tape, walls, or other similar
means, and post appropriate warning signs. Limit access to these areas to
those persons properly trained and protected.

Water Quality: Do not allow the release of lead into bodies of water or storm sewers.
Stop work if spills or emissions are observed entering into bodies of water, or are
found in areas where storm water run-off could carry the debris into bodies of water
or storm sewers.

NPDES Permit: If waste water is discharged to storm sewers or surface
water, an NPDES permit shall be obtained in accordance with the
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DIVISION 02 SUPPLEMENTAL SPECIFICATIONS (October 2009)
LEAD BASED PAINT REMOVAL — SUPPLEMENTAL PC-776

requirements of 40 CFR 122. The requirements of the permit shall be strictly
followed.

The Contractor is advised that certain discharges of lead compounds into
water are a violation of the Clean Water Act. More specifically, 40 CFR 117.3
establishes reportable quantities of hazardous substances released in a 24-
hour period, and 40 CFR 117.21 requires immediate notification of the
release of a reportable quantity to the appropriate agency (in Michigan, the
Michigan Department of Natural Resources). Examples of reportable
guantities of lead compounds include: lead arsenate > 1 Ib., lead sulfate > 10
Ib., lead acetate > 10 Ib., lead stearate > 10 Ib.

Provide protection at drains to prevent paint debris from entering the storm
sewer system.

1.8 CRITERIA FOR CONTROLS OVER WORKER PROTECTION. Submit written
program for worker protection consistent with OSHA lead standard for construction
(29 CFR 1926.62)

In addition to the requirements of the OSHA lead standard for construction, the
written program shall apply:

Name the individuals responsible for implementing the various requirements
of the written program.

Specify that analysis of air monitoring filters shall be performed by an
American Industrial Hygiene Association (AIHA) accredited laboratory.

Require that blood level testing shall be conducted by an OSHA-approved
laboratory.

Include the name, address, and telephone number of the hospital to which
injured workers will be taken, and a map showing the route to be traveled.

Include the telephone number of the ambulance service to be used.

Include the emergency telephone numbers of the local police and fire
departments.

Include specifications for the construction of a work area containment. The
containment shall be designed to contain debris generated by the removal
process applied (such as dust, waste paint, waste abrasive, and water), in
accordance with Item 1.06. Information on the design of containment can be
found in Appendix F of OSHA Asbestos Standards for the Construction
Industry, 29 CFR 1926.58, and Chapter 6 of the “Industrial Lead Paint
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Removal Handbook”.

Identify the location at which Material Safety Data Sheets (MSDS) will be
maintained and identify the individual responsible for compliance with the
OSHA hazard communication standard (29 CFR 1910.1200).

Include the following minimum emergency response requirements:

The site Health and Safety (H&S) coordinator (or site superintendent if no
H&S coordinator is designated) shall assure someone trained in first aid and
cardiopulmonary resuscitation (CPR) is present during normal working hours.
The site H&S coordinator shall assure that a first aid kit and appropriate fire
extinguishers are available at the site and shall inform site workers of their
location. The H&S coordinator shall contact the medical facility identified in
Item 1.08 to determine if it has facilities to accept workers contaminated with
debris present at the site.

In the event of a worker injury, the responding worker shall inform the site
H&S coordinator. The site first-aider shall perform first aid. If the worker
should be taken to a medical facility, the designated first-aider shall decide
whether to decontaminate the worker beforehand, or transport the worker
without being clean.

In the event of a fire, the site H&S coordinator shall determine whether
conditions warrant assistance from the fire or police department and shall call
for assistance. In the absence of the H&S coordinator, the site superintendent
shall make the determination.

1.9 CRITERIA FOR HANDLING OF HAZARDOUS WASTE AND REPORTING
RELEASES. The Owner is considered to be the generator of the waste for this
project. The contractor is responsible for implementing the following:

Sampling and testing of debris:

Representative samples of the debris shall be tested by TCLP according to

method EPS SW-846 to determine if it is hazardous in accordance with
Appendix Il of 40 CFR 261.

In the case of wet methods of preparation, the use of chemical strippers, or
containerized hygiene water, all liquids and sludge shall be tested, including

pH to determine corrositivity, if appropriate.

Hazardous waste: If the tests of the sampled debris indicate the waste to be
hazardous, the following requirements apply:
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Site Storage and Handling: Store and handle the on-site hazardous waste
debris in accordance with the requirements of 40 CFR 262 and 40 CFR 265,
with special attention given to proper labeling, time of storage, amount of
material stored at any one time, use of proper containers, and personnel
training. Confirm that an EPA identification number will be obtained, if one
has not already been assigned to the facility. Do not place paint debris on the
unprotected ground. Adequately shield paint debris to prevent dispersion of
the debris by wind or rain water. Provide preparedness, prevention, and
contingency plans (PPCP) in accordance with 40 CFR 265 Subpart C and
Subpart D for the steps to be taken in the event of an unplanned release or
emergency. Evidence of improper storage shall be cause for immediate
shutdown of the project until corrective action is taken.

Transportation and Disposal of Debris: Arrange to have the debris
transported from the site in accordance with the requirements of 40 and 40
CFR 268. Use only licensed transporters and disposal facilities. Provide
signed manifests to verify that all steps of the handling and disposal process
have been completed properly.

Clearance Testing: Thoroughly vacuum, wash, or otherwise decontaminate
reusable items prior to removal from the project site. Iltems include, but are
not limited to, equipment, containment materials, ground covers, scaffolding,
and change and shower facilities. If adequate cleaning is not possible, the
materials shall be treated as waste and tested and disposed of properly.

CERCLA Release — The Contractor is advised that the discharge of one or
more pounds of lead waste or dust (4 mils or less in diameter) into the
atmosphere or water within a 24-hour period is considered a reportable
release in accordance with 40 CFR 300 and 40 CFR 302.

1.10 RECORD KEEPING AND ABATEMENT MANAGEMENT. Document and
maintain records of the abatement process. Submit the records upon completion of
the abatement of an area, and prior to final payment. The records for each abated
area shall clearly describe in non-technical language where the lead was found, and
how it was abated. At a minimum, the records shall also include the following:

Complete identification of area(s) receiving abatement.
Results of testing.
General description of abatement methods.

Results of abatement clearance inspections and tests.
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Chronology of project-specific abatement from beginning of planning through
final clearance testing.

Pertinent Federal, State, and Local requirements under which abatement was
undertaken.

Final medical monitoring results.

Drawings clearly showing the location, extent and quantity of lead-based paint
removal.

Any outstanding disposal manifests.
1.11 THIRD PARTY INSPECTION AND TESTING. The Contractor shall arrange

and pay all associated costs for the services of an independent, third-party
consultant who will perform the following activities:

Perform environmental monitoring to review compliance with the intent of the
specification.

Perform a preliminary visual inspection as specified in Item 3.04 D.3.

Perform final inspections and clearance testing as specified in Items 3.05 and
3.06.

The third-party consultant shall have all appropriate certifications for providing
the required testing and inspection services.

PART 2 - PRODUCTS

2.1 EQUIPMENT. HEPA vacuums: HEPA (High Efficiency Particle Air) vacuums
differ from conventional vacuums in that they contain high-efficiency filters that trap
extremely small, micron-sized particles. These filters can filter out particles of 0.3
microns or greater (from a body of air) at 99.97 percent efficiency or greater. Lead
dust tends to break down into extremely fine, micron-sized particles. Vacuuming by
conventional means is unacceptable at any time, especially in lead-paint abatement
final cleanup, because much of the fine lead dust will simply be exhausted back into
the environment. Consequently, the use of a HEPA vacuum is required.

Related attachments: As necessary for the conditions encountered, and including
items such as brushes of various sizes, crevice tools, and angular tools.

Other equipment, including personal safety equipment, as necessary to comply with
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the requirements of this specification.

2.2 MATERIALS. High-phosphate detergent: Detergents with a high-phosphate
content [containing at least 5 percent trisodium phosphate (TSP)].

Related cleaning supplies: As necessary to accommodate the conditions
encountered, and including such items as wringer buckets, mops, squeegee
sponge mops, variously sized hand sponges, and rags.

Polyethylene sheeting: 4-mil and 6-mil thickness

Polyethylene spray: Product approved for intended use by the
manufacturer.

Miscellaneous materials such as storage drums, framing lumber,
masking adhesive tapes, spray glues, stapling devices, as necessary
to meet the requirements of this specification.

PART 3 - EXECUTION

3.1 SITE PREPARATION: PRIOR TO WORK START. Post warning signs at all
entrances and exits to work areas. The warning signs shall read as follows:

“‘CAUTION LEAD HAZARD — DO NOT ENTER WORK AREA UNLESS
AUTHORIZED”

Ensure that heat, electricity, and water are available in the areas to be abated.
Ensure that there are no existing water leaks of any type (including from such
sources as roofs, windows, or plumbing related components).

Correct other conditions that can impede abatement or cause the abatement to fail.

Initiate containment procedures to protect surfaces and contain and control lead dust
debris as specified in Item 3.02.

3.2 CONTAINMENT. If the abatement plan necessitates the breaking or disturbing
of leaded surfaces or other dust generating procedures, and therefore the
generation of lead dust, provide containment procedures in accordance with the
criteria in Items 1.06 and 1.07 and as indicated below. If abatement does not break
or disturb lead-painted surfaces, provide containment measures only as necessary
to protect surfaces from damage.

The following materials may be used for containment:
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Polyethylene (plastic) sheets at least 6 mils thick;

Heavy duty tape (e.g., duct tape) to fasten plastic sheets;

Staple gun with heavy duty staples for fastening plastic sheets.
Alternate products include:

Polyethylene spray instead of plastic sheeting (the dry film can be removed
later by peeling);

Spray glue in aerosol can for fastening plastic sheets.

3.3 CONTROLLING OFF-SITE DISPERSAL. Limiting access: Prior to satisfactory
clearance testing, limit access to the abatement work areas to the following:

Contractor and designated employees;
State, County or Local enforcement officials, or their designees;
Inspectors with a security interest in the building; and,

Federal, State or Local officials, or their designee, engaged in research on
lead.

Limiting Tracking of Dust and Debris:

Persons entering a work area during a lead abatement project involving
breaking or disturbing lead-painted surfaces shall wear disposable shoe
covers. The shoe covers shall be removed upon leaving the work area and
placed with abatement waste.

Persons entering a work area during lead paint removal activity (e.g., by heat
gun, scraping, HEPA sander, or chemical) or during replacement and during
the cleanup process shall also wear appropriate respirator protection. Worker
protection shall be in accordance with Iltem 1.8.

Program of On-Going Cleanup: Implement a program of on-going cleanup in the
lead abatement work area. The frequency and intensity of cleaning will be the
greatest with on-site paint removal methods, and methods that create a lot of
construction debris. On-going cleanup shall include the regular cleaning of all tools,
equipment, and worker protection gear to minimize worker exposure, and the risk of
transferring lead to other job sites.
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3.4 CLEANUP.

General: Perform cleanup activities as previously specified and as indicated in this
item.

Coordinate abatement activities to ensure proper conformance to the project
cleanup requirements.

Cleanup Methods and Procedures: The following two basic cleaning methods shall
be used to clean the surfaces of the galleries at the conclusion of the active lead
based paint abatement activities:

Dry cleaning method, using HEPA vacuums:

Operation instructions: Operate the HEPA vacuum in accordance with
the requirements and recommendations of the vacuum manufacturer.
If possible, arrange training sessions with the manufacturer’s
representative.

Special attachments needed: Ensure that a variety of vacuum
attachments (such as brushes of various sizes, crevice tools, and
angular tools) are available to accommodate the conditions
encountered. Ensure that the attachments are properly used.

HEPA vacuuming procedures: Include all rooms of the property in this
HEPA process, except for rooms that were found free of lead paint and
lead dust before the abatement process began, and were never
entered during the process:

Thoroughly and completely vacuum all abated surfaces in the
abatement area. These surfaces include, but are not limited to:
ceilings, walls, floors, pipes and fixtures of any kind (light,
electrical).

Thoroughly and completely vacuum all unabated surfaces
exposed to lead dust generated by the abatement process.

Start vacuuming at the ceilings and work down to the floors.
Pay particular care to rough or porous surfaces, such as
weathered or worn surfaces and masonry surfaces, particularly
concrete, where lead dust tends to tenaciously adhere.

Maintenance of the HEPA vacuum: Properly maintain HEPA vacuums
in accordance with the vacuum manufacturer’s instructions.
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Use extreme caution when opening the HEPA vacuum for filter
replacement or debris removal, due to the high potential for
accidental release of accumulated lead dust into the
environment. This can occur if the vacuum’s seal has been
broken and the vacuum’s bag is disturbed.

Operators shall wear a full set of protective clothing and
equipment, including appropriate respirators, when performing
these maintenance functions.

Wet cleaning method, using a high phosphate detergent wash:

Manufacturer's  instructions: Carefully follow the specific
manufacturer’s instructions for the proper use of the product, especially
the dilution ratio recommended. Wear waterproof gloves when
handling the detergent wash to prevent skin irritation.

Cleaning equipment: Ensure that a variety of cleaning equipment is
available (such as wringer buckets, mops, squeegee sponge mops,
variously sized hand sponges, and rags) to accommodate the
conditions encountered. Ensure that the cleaning equipment is
properly used.

Wet cleaning procedures:

After the HEPA vacuuming, thoroughly and completely wash all
surfaces in the abatement area with the high phosphate
solution. These surfaces include, but are not limited to:
ceilings, walls, floors, doors and fixtures of any kind (light,
electrical).

Thoroughly and completely wash all unabated surfaces exposed
to lead dust generated by the abatement process.

Begin the washing activities at the ceilings and work down to the
floor.

Change cleaning mixture regularly: To avoid re-contaminating
the area by using overly dirty water, users should carefully
follow the surface area limits provided by the manufacturer and
change the cleaning mixture accordingly. In cases where the
manufacturer does not indicate surface area limits, the cleaning
mixture should be changed at least after each room has been
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washed. Each time the cleaning mixture is changed, users must
ensure that the dirty water does not recontaminate the
environment.

Special Procedures During Abatement:

Daily cleanup: Perform the following cleanup activities daily. Handle, store,
and dispose of debris in accordance with Items 1.9 and 1.10.

Small debris: Spray the affected surfaces with a fine mist of water, to
keep surface dust from becoming airborne. Place the swept debris in
double 4-mil or single 6-mil plastic bags, properly seal the bags, and
move them to the designated trash storage area. Do not overload trash
bags to ensure that no ruptures or punctures occur during handling
and transport.

During daily cleanup activities, workers shall wear protective clothing
and equipment. Also, during daily cleanup activities, abatement
workers shall inspect for areas of the plastic requiring repair. Holes and
rips found shall be patched with 6-mil plastic and duct tape
immediately after cleaning.

Special Procedures After Abatement:

Preliminary final cleanup: Prior to final cleanup and painting or sealing of the
abated surfaces, remove and properly dispose of the plastic sheeting used for
containment.

Begin removals with the upper-level plastic. Spray or mist the plastic
with water to hold down dust and then fold the plastic in upon itself to
trap any dust residue inside.

Before removal of floor plastic, spray the plastic and sweep as
indicated in Item 3.04C. Fold the plastic carefully from the
corners/ends to the middle to trap any remaining lead dust. Place the
plastic into double 4-mil or single 6-mil plastic bags, properly seal the
bags, and remove the bags from the premises.

As with daily cleanups, this plastic removal process requires the use of
protective equipment, especially appropriate respirators.

Do not remove plastic sheets used to isolate contaminated rooms from
non-contaminated rooms at this time. These sheets shall remain in
place until after the preliminary final cleanup is complete and then
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carefully removed as described above.

After the plastic has been removed from the contaminated area,
perform the following cleanup activities:

HEPA vacuum the entire area as specified in Iltem 3.04 B.1.
Start with the galleries farthest from the entrance to avoid re-
tracking dust through the already-cleaned area. In each gallery,
begin vacuuming at the ceilings and proceed down the walls,
making sure every surface is treated, including, but are not
limited to: ceilings, walls, floors, pipes and fixtures of any kind
(light, electrical).

Wash down the entire affected area with a high phosphate
detergent as specified in Item 3.04 B.2.

HEPA-vacuum the affected area again, as specified in Item 3.04
B.1.

Cleaning of workers, tools, equipment and vehicles:

Personal hygiene: Workers shall carefully follow the personal hygiene
procedures of 29 CFR 1926.62.

Supplies: Regularly replace consumable/disposable supplies, such as
mop heads, sponges, and rags, at least at the end of each abatement
project or monthly, whichever comes first. Treat soiled items as
contaminated debiris.

Equipment: Clean durable equipment, such as power and hand tools,
generators, and vehicles, at least at the end of each abatement project
or monthly, whichever comes first. This cleaning shall consist of a
thorough HEPA vacuuming and washing with a high phosphate
solution.

Preliminary visual inspection:

After the preliminary final cleanup effort is completed, the independent,
third-party consultant shall visually inspect the entire affected area to
ensure that all surfaces requiring abatement have been addressed,
and all visible dust and debris have been removed. If the results of the
visual inspection are unsatisfactory, affected surfaces shall be re-
abated and/or re-cleaned, in accordance with the inspector’'s
instructions, at the Contractor’'s expense, until satisfactory results are
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achieved.

Final cleanup: After painting/sealing is complete, perform the following final
cleanup activities in the entire affected area:

HEPA-vacuum the area as specified in Item 3.04 B.1.

Wash down the area with a high phosphate detergent as specified in
Item 3.04 B.2.

HEPA-vacuum again as specified in Item 3.04 B.1.
Final inspection:

After the final cleanup is complete, the independent, third-party
consultant shall perform a final inspection to:

Verify that the abatement work is in compliance with the
specifications.

Detect the presence of lead dust.

The Owner's Environmental Consultant will perform both a visual
inspection and clearance testing of lead levels in surface dust as
specified in Items 3.05 and 3.06.

3.5 POST-ABATEMENT VISUAL INSPECTION. The independent, third-party
consultant shall confirm job completeness by determining whether all surfaces have
been abated according to the approved abatement plan. Special attention will be
given to areas where lead paint has been removed adjacent to paint that is intact (for
example, where paint has been removed from a door frame but non-lead paint is left
on the baseboard). Ensure that paint at this joint is sound. The independent
consultant shall verify that all abated surfaces and floors have been repainted or
otherwise sealed.

The independent, third-party consultant shall determine whether the area has been
adequately cleaned by observing all surfaces for dust and debris.

3.6 Testing Associated with the Clearance Process. Upon completion of final
cleanup and post-abatement visual inspection, the independent, third-party
consultant shall test remaining surface dust to verify that only acceptable levels of
lead dust remain before returning the area to active operation. This surface dust
testing process is referred to as clearance criteria.
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Surface dust sampling and testing shall be performed no sooner than 24
hours after completion of post-abatement cleanup activities, to allow any
airborne lead dust present to settle

The surface wipe sampling method will be used for surface dust sampling.
This method uses commercial wipes moistened with a non-alcohol wetting
agent. Surface dust sampling will not be performed if there is a visible
accumulation of dust or debris. In this case, surface wipe sampling will be
deferred until the contractor completes a thorough cleanup.

Upon determination that lead dust is within acceptable levels the independent
third-party consultant shall issue an “Authorization for Re-Occupancy” and
“Certification of Visual Inspection”.

3.7 WASTE DISPOSAL — GENERAL. Prior to the start of abatement operations,
determine which waste materials may be hazardous. Keep hazardous waste
segregated from solid waste, so that proper disposal of the waste material can be
achieved.

Do not leave waste on the property in an unsecured area. Do not dump waste by the
roadside, or in a nearby unauthorized dumpster. Do not burn or incinerate waste,
due to the danger from lead fumes.

Do not flush lead-contaminated wash water into storm drains or sanitary sewers
without permission of local authorities.

3.8 SOLID WASTE (NON-HAZARDOUS) DISPOSAL. Dispose of solid waste which
has been evaluated and determined not to be hazardous in a State approved landfill.
Wrap large debris in 6-mil plastic, seal with tape, and move to the trash storage
area.

Transport the waste to the disposal facility in covered vehicles. Do not use
residential or commercial trash collection services without approval of State and
local authorities. Covered dumpster services are acceptable, if the service company
is informed of the presence of lead, and that appropriate disposal methods are used.

3.9 HAZARDOUS WASTE DISPOSAL. Dispose of hazardous waste at a hazardous
waste disposal facility, usually called a treatment storage and disposal facility (TSD).
A TSD shall have an EPA ID number and authorization (either a permit or “interim
status”) to operate. It is the responsibility of the abatement contractor to ensure that
the TSD meets all legal requirements. The TSD can advise on appropriate
packaging of waste, restrictions on disposal (e.g., liquids in landfills), and technical
issues, such as methods for removing liquids from wastes.
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Transporters shall have an EPA ID Number and must meet U.S. Department of
Transportation (DOT) requirements for shipping containers. A good transporter will
be able to advise the abatement Contractor on bagging and special handling of
hazardous wastes.

Take special care when removing hazardous waste from the abatement site, in order
to avoid environmental contamination or injury to workers or residents. While in the
work area, the exterior of the filled waste containers shall be HEPA vacuumed and
wet-wiped to remove residual contamination. If plastic bags are used, they shall be
bagged again as they come out of the work area. Remove waste from work areas at
times when employee use of hallways and stairwells is low. The path from the work
area to the truck or dumpster shall be planned in advance to minimize contacts with
employees.

Containers shall be moved and packed into the truck with care. When possible, use
hand trucks, dollies, or pull cars, along with ramps or trucks with lift gates. These
procedures will help minimize container breakage and consequent exposure of
residents or employees to hazardous waste.

Submit signed manifests to verify that all steps of the handling and disposal process
have been completed properly.

End of Supplemental Section
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SECTION 04814 — SUPPLEMENTAL
THIN BRICK PANELS
PART | — GENERAL
1.1 SCOPE.
Section includes insulated thin brick masonry units panel, anchorage, and
accessories.

1.2 GENERAL.

1.2.01 Coordination. Convene minimum one week prior to commencing Work of this
section for a pre-installation meeting.

1.2.02 Governing Standards. Comply with the requirements and recommendations set
forth in the current publications and addenda thereto of the following standards:

ASTM (American Society for Testing and Materials) A153/A153M — Zinc
Coating (Hot-Dip) on Iron and Steel Hardware.

ASTM A6411A641 M — Zinc Coated (Galvanized) Carbon Steel Wire.

ASTM A6531A653M — Steel Sheet, Zinc Coated, (Galvanized) or Zinc-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip Process.

ASTM A951 — Masonry Joint Reinforcement.

ASTM C67 — Test Methods of Sampling and Testing Brick and Structural Clay
Tile.

ASTM C73 — Calcium Silicate Face Brick (Sand-Lime Brick).

ASTM C90 — Load-Bearing Concrete Masonry Units.

ASTM C140 — Sampling and Testing Concrete Masonry Units, and Related
Units.

ASTM C126 — Ceramic Glazed Structural Clay Facing Tile, Facing Brick, and
Solid Masonry Units.

ASTM C129 — Non-Load-Bearing Concrete Masonry Units.

ASTM C216 — Facing Brick (Solid Masonry Units Made From Clay or Shale).
ASTM C270 — Mortar for Unit Masonry.

ASTM C476 — Grout for Masonry.

ASTM C652 — Hollow Brick (Hollow Masonry Units Made From Clay or Shale).
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ASTM C744 — Pre-faced Concrete and Calcium Silicate Masonry Units.
ASTM D226 — Asphalt-Saturated Organic Felt Used in Roofing and
Waterproofing.

ASTM E119 — Test Methods for Fire Tests of Building Construction and
Materials.

MSJC (Masonry Standards Joint Committee) Code — ACI (American
Concrete Institute) 530/ASCE (American Society of Civil Engineers) 5/TMS
(The Masonry Society) 402 — Building Code Requirements for Masonry
Structures.

MSJC Specification —ACI 530.1./ASCE (American Society of Civil Engineers)
6/TMS 602 — Specifications for Masonry Structures.

1.3 QUALITY ASSURANCE. Perform Work in accordance with MSJC Code and MSJC
Specification. Comply with referenced unit masonry standard for cold-weather
construction. Do not lay masonry units that are wet or frozen. Remove masonry
damaged by freezing conditions.

1.3.01 Testing Laboratory Qualifications. To qualify for employment in performing tests
and inspection specified in this Section, an independent testing laboratory must
demonstrate to Engineer’s satisfaction, based on evaluation of submitted criteria
conforming to ASTM C1093, that it has the experience and capability to conduct the
testing indicated without delaying the progress of the Work.

1.3.02 Installer Qualifications. Company specializing in performing Work of this section
with minimum five years documented experience.

1.3.03 Fire Performance Characteristics. Where indicated, provide materials and
construction identical to those of assemblies whose fire resistance has been
determined per ASTM EI 19 by a testing and inspecting organization, by equivalent
concrete masonry thickness, or by another means acceptable to authorities having
jurisdiction.

1.3.04 Single- Source Responsibility for Masonry Units. Obtain exposed masonry units
of uniform texture and color, or a uniform blend within the ranges accepted for these
characteristics, from one manufacturer for each different product required for each
continuous surface or visually related surfaces.
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1.3.05 Single-Source Responsibility for Mortar Materials. Obtain mortar ingredients of
uniform quality, including color for exposed masonry, from one manufacturer for each
cementitious component and from one source and producer for each aggregate.

1.4 SUBMITTALS.

1.4.01 Drawings and Data. Submit data for decorative pre-faced masonry units,
anchors, ties, flashings, and joint materials, submit certifying that products meet or
exceed specified requirements.

Submit cold- and hot-weather construction procedures that show compliance with unit
masonry standards.

1 .4.02 Certifications. Submit data for firms and persons specified in “Quality
Assurance” Article demonstrating their capabilities and experience. Include list of
completed projects.

1.4.03 Samples. Submit two samples each of miscellaneous units, decorative concrete
masonry units, face brick, pre-faced concrete masonry units, faced brick and/or pre-
faced concrete masonry units, to illustrate color, texture and/or extremes of color
ranges. Colored masonry mortar samples for each color are required showing the full
range of colors expected in the finished construction. Label samples to indicate type
and amount of colorant used. Supply 20 each size, color, and type of glazed pre-faced
units for repair stock.

1.4.04 Test Reports. Material test reports are required from a qualified independent
testing laboratory employed and paid by the Contractor indicating and interpreting test
results relative to compliance of mortar complying with property requirements of ASTM
C270. Similar reports are required for grout mixes, including description of type,
proportions of grout ingredients, and masonry units.

1.5 DELIVERY, STORAGE, AND HANDLING. Deliver masonry materials to project in
undamaged condition. Store masonry units off the ground, under cover, and in a dry
location to prevent their deterioration or damage due to moisture, temperature changes,
contaminants, corrosion, and other causes. If units become wet, do not place until units
are in an air-dried condition.
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Store cementitious materials off the ground, under cover, and in dry location.

Store aggregates where grading and other required characteristics can be maintained
and contamination avoided.

Store masonry accessories including metal items to prevent corrosion and accumulation
of dirt and oil.

PART 2- PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS.

Best Block Co.

Oldcastle Architectural Products

Trenwyth Industries, Inc.

or Approved Equal.

American Brick Company-Division of Williams Panel Brick Inc.

2.2 COMPONENTS.

2.2.01 General. Comply with the following requirements applicable to each form
of brick required. Provide special molded shapes where indicated and as follows:
For applications requiring brick of form, color, texture, and size on exposed
surfaces that cannot be produced by sawing standard brick sizes.

For applications where stretcher units cannot accommodate special conditions
including those at corners, movement joints, bond beams, sashes, and lintels.
Provide units without cores or frogs and with all exposed surfaces finished for
ends of sills, caps, and similar applications that expose brick surfaces that
otherwise would be concealed from view.

2.2.02 Thin Brick Panels.

1. ASTM 1088-88 Grade, SW Type, TBSTBA or TBX with color as selected
by the Engineer.

2. 2-1/4" x 7-5/8" x ¥2" thick slabs.
3. Special shapes, corners, thin pieces and loose slabs.

4. Product Trade Name: R-Brick Panel System.
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5. Manufacturer: American Brick Company- Division of Williams Panel Brick
Inc.

6. Prefabricated Panels: 16” x 48" size running bond or other brick coursing
as specified.
2.2.03 Insulation: Insulation Backer Board

1. Extruded polystyrene board 1” thick, T & G all four sides.

2. Manufacturer’s product: Dow Chemical Co. StyrofoamSM.

2.2.04 Anchorage Material:

A. Starter angles and clips.
1. Galvanized steel starter angle
2. Starter angle shall be 22 gauge with the 1” insulation system.
3. Starter angle shall be continuous for the starter course.
4. Support angle clips for individual anchors shall be 3” long.
5. Mid panel clips shall be provided.
B. Fasteners

1. Twist shank masonry nails, cadmium plated.

2. #10 self drilling, self tapping, cadmium plated screws.

2.2.05 Wall Ties. Corrugated formed sheet metal, hot dip galvanized to ASTM A153
finish.

2.2.06 Wall Ties. Formed steel wire, adjustable, eye and pintle type, hot dip galvanized
to ASTM A153 finish.
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2.2.07 Dovetail Anchors. Bent steel strap, galvanized to ASTM A153 finish.

2.2.08 Nailinci Strips. Softwood, preservative treated for moisture resistance, dovetail
shape, sized to masonry joints.

2.2.09 Weeps. Preformed plastic tubes, cotton wick filled or vents with sloping louvers
with cotton rope.

2.2.10 Cavity Vents. Molded polyvinyl chloride grilles aluminum insect resistant.

2.2.11 Preformed Control Joints. Rubber, Neoprene or Polyvinyl chloride material.
Provide with corner and tee accessories, heat or cement fused joints.

2.2.12 Joint Filler. Closed cell polyvinyl chloride, polyethylene, polyurethane or rubber
oversized 50 percent to joint width; and self-expanding.

2.2.13 Building Paper. Meet ASTM D226, No. 15 or 30 asphalt saturated felt.

2.3 MISCELLANEOUS ANCHORS.

2.3.01 Anchor Bolts. Steel bolts shall comply with A 307, Grade A. Hex nuts shall
comply with ASTM A563, where indicated. Provide flat washers. Hot-dip
galvanized materials shall comply with ASTM A153, Class C. Utilize proper
diameter and length as necessary. Non-headed bolts shall be bent in manner
indicated. Headed bolts shall be | — shaped or L — shaped.

2.4 EMBEDDED FLASHING MATERIALS.

2.4.01 Laminated Flashing. Manufacturer’s standard laminated flashing.
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2.4.02 Copper-Fabric Laminate. Copper sheets of 5 0z weight per sq. ft. (1526 grams
per square meter) shall be bonded with asphalt between 2 layers of glass fiber cloth.
Use where flashing is fully concealed in masonry.

2.4.03 Adhesive for Flashing. Provide type recommended by manufacturer for proposed
flashing material to be used as indicated.

2.4.04 Products. Subject to compliance with requirements. Products for copper fabric
laminate flashing include:

“Copper Fabric,” Afco Products Inc.

“Type FCC-Fabric Covered Copper,” Phoenix Building Products. “Copper Fabric
Flashing,” Sandell Manufacturing Co., Inc.

“York Copper Fabric Flashing,” York Manufacturing, Inc.

or Approved Equal.

2.5 MISCELLANEOUS MASONRY ACCESSORIES.

2.5.01 Bond Breaker Strips. Asphalt-saturated organic roofing felt complying with ASTM
D226, Type | (No. 15 asphalt felt).

2.5.02 Weep Holes. Vinyl Weep Hole/Vent shall be provided by one-piece offset T-
shaped units formed to fit in a vertical mortar joint by injection molding of flexible wings
to seal against ends consisting of a louvered vertical leg with flexible wings to seal
against ends of masonry units, and top flap; in color approved by Engineer to match that
of mortar.

Subject to compliance with requirements, provide “Williams-Goodco Brick Vent” by
Williams Products, Inc. or approved equal.

2.6 MASONRY CLEANERS. Proprietary Acidic Cleaner of manufacturer’s
recommended standard strength material shall be used. The general purpose of cleaner
is designed for removing mortar/grout stains, efflorescence, and other new construction
stains from new masonry surfaces.

For masonry not subject to metallic oxidation stains, use formulation consisting of a
concentrated blend of surface-acting acids, chelates, and wetting agents by “Sure Klean
Vana Trol,” ProS000, Inc. or approved equal. For additional guidelines consult “Masonry
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Cleaning, Restoration, and Finishing”.

2.7 MORTAR AND GROUT MIXES.

2.7.01 General Do not add admixtures including coloring pigments, air-entraining
agents, accelerators, retarders, water repellent agents, antifreeze compounds, or other
admixtures, unless otherwise indicated.

Do not add calcium chloride to mortar or grout.

2.7.02 Mortar for Unit Masonry. Comply with ASTM C270, Property Specification for job-
mixed mortar and ASTM C1142 for ready-mixed mortar.

Limit cementitious materials in mortar to Portland Cement and/or lime.

Use Type N for exterior, reinforced masonry, above-grade load-bearing and non- load-
bearing walls and parapet walls; for interior load-bearing walls; for interior non- load-
bearing and non-load-bearing partitions, reinforced masonry and for other applications
where another type is not indicated.

2.7.03 Colored Pigmented Mortar. Select, mix and proportion pigments with other
ingredients to produce color required to match Engineer’s sample.

2.7.04 Grout for Unit Masonry. Comply with ASTM C476 and referenced “Unit
Masonry” standard and Master Specification Section 04065, Masonry Mortar and
Grout.

PART 3— EXECUTION

3.1 EXAMINATION. Verify that field conditions are acceptable and are ready to receive
work.

Verify items provided by other sections of work are properly sized and located.
Examine conditions, with Installer present, for compliance with requirements for
installation tolerances and other specific conditions, and other conditions affecting
performance of unit masonry. For the record, prepare written report, endorsed by
Contractor listing conditions detrimental to performance of unit masonry.

Examine rough-in and built-in construction to verify actual locations of piping
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connections prior to installation. Verify that substrate is smooth, sound and without
projections. Do not proceed until unsatisfactory conditions have been corrected,;
beginning of installation means acceptance of existing conditions.

3.2 PREPARATION. Direct and coordinate placement of metal anchors supplied to
other sections.

A. Panel Layout:

1. Line-up on wall, establishing bottom of lowest course, mark level
horizontal line at this point.

2. Layout brick panels starting at corners working to center of wall.

3.3 BRICK PANEL INSTALLATION. Comply with referenced unit masonry standard and
other requirements indicated applicable to each type of installation included in the Work.
A. Install moisture barrier (15# felt or equal) to all areas to be covered.

B. Install starter angle on marked line and over all openings with nail flange up,
fasten at 16” o.c. to structure with appropriate fastener for substrate. Moisture
barrier must lap over top of starter angle.

C. Install brick panels in accordance with manufacturer’s installation instruction.

1. Place panel firmly on starter angle.

2. Place angle clips on top of panel and fasten to substrate.
3. Install mid-panel clips and fasten to substrate.

4. Cut brick panels as required to achieve a proper fit.

5. Corner brick and individual brick installation:

I. Apply two 1/” bead of adhesive horizontally to insulation board
and press brick slabs firmly onto adhesive.

il. Support brick with 2 or 3 nails until adhesive sets.

D. Mortar Installation:
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1. Mix mortar with mixing water solution to smooth consistency for
application with grout bag or mortar pump.

2. Apply mortar mix into joints and tool with minimum 1” diameter round
jointer. Brush and wash.

3.4 CONSTRUCTION TOLERANCES. Comply with construction tolerances of
referenced unit masonry standard. Establish lines, levels, and coursing indicated, and
maintain masonry courses to uniform dimension. Form bed and head joints of uniform
thickness.

3.5 WEEPS AND VENTS. Provide weeps and vents in outer veneer at 24 inches (60.96
cm) on center horizontally above through-wall flashing, above shelf angles and lintels, at
bottom of walls.

3.6 FLASHING.

3.6.01 General. Install embedded flashing and weep holes in masonry at shelf
angles, lintels, ledges, other obstructions to the downward flow of water in the
wall, and where indicated.

Prepare masonry surfaces so that they are smooth and free from projections that
could puncture flashing. Place through-wall flashing on sloping bed or mortar and
cover with mortar. Seal penetrations in flashing with adhesive sealant or tape as
recommended by flashing manufacturer before covering with mortar.

At lintels and shelf angles, extend flashing a minimum of 4 inches (10.16 cm) into
masonry at each end. Extend flashing from exterior face of outer wythe of
masonry, through the outer wythe, turned up a minimum of 4 inches (10.16 cm),
and through the inner wythe to within 1/2 inches (1 .27 cm) of the interior face of
the wall in exposed masonry. Where interior surface of inner wythe is concealed
by furring, carry flashing completely through the inner wythe and turn up
approximately 2 inches (5.08 cm), unless otherwise indicated.

At head and sills, extend flashing as specified above unless otherwise indicated
but turn up ends not less than 2 inches (5.08 cm) to form a pan. Cut off flashing
flush with face of wall after masonry wall construction is completed. Extend
flashings horizontally through outer wythe at foundation walls, above ledge or
shelf angles and lintels, under parapet caps, and at bottom of walls, and turn
down outside face to form a dip. Turn flashing up minimum 8 inches (20.32 cm)
and bed into mortar joint of masonry seal to concrete or seal to sheathing over
wood or steel stud framed backing. Lap end joints minimum 6 inches (15.24 cm)
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and seal watertight. Turn flashing, fold, and seal at corners, bends, and
interruptions. Also comply with Master Specification Section 07500, Flashing and
Trim.

3.7 LINTELS. Install steel lintels where indicated.

Provide masonry lintels where shown and wherever openings of more than 1’0" (30.48
cm) for brick size units and 2’-O” (60.96 cm) for block size units are shown without
structural steel or other supporting lintels. Provide precast or formed-in- place masonry
lintels. Cure precast lintels before handling and installation. Temporarily support formed-
in-place lintels.

For hollow concrete masonry unit walls, use specially formed bond beam units with
reinforcement bars placed as indicated and filled with coarse grout.

Provide minimum bearing of 8 inches (20.32 cm) at each jamb, unless otherwise
indicated.

3.8 MOVEMENT (CONTROL AND EXPANSION) JOINTS: Install control and expansion
joints in unit masonry where indicated. Build in related items as the masonry
progresses. Do not form a continuous span through movement joints unless provisions
are made to prevent in-plane restraint of wall or partition movement. Do not continue
horizontal joint reinforcement through control and expansion joints. To form control
joints in concrete masonry, fit bond breaker strips into hollow contour in ends of block
units on one side of control joint. Fill the resultant core with grout and rake joints in
exposed faces. Install preformed control joint gaskets designed to fit standard sash
block in continuous lengths. Seal butt and corner joints. Install special shapes designed
for control joints. Install bond breaker strips at joint. Keep head joints free and clear of
mortar or rake joint. Build in horizontal pressure-relieving joints where indicated;
construct joints by either leaving an air space or inserting nonmetallic 50 percent
compressible joint filler of width required to permit installation of sealant and backer rod
specified in Master Specification Section 07600, Caulking and Sealers. Locate
horizontal pressure- relieving joints beneath shelf angles supporting masonry veneer
and attached to structure behind masonry veneer.

3.9 REPARING AND POINTING. Remove excess mortar and mortar smears. Replace
defective mortar. Match adjacent work. Remove and replace masonry units that are
loose, chipped, broken, stained, or otherwise damaged or if units do not match adjoining
units. Install new units to match adjoining units and in fresh mortar or grout, pointed to
eliminate evidence of replacement. During the tooling of joints, enlarge any voids or
holes, except weep holes, and completely fill with mortar. Point-up all joints including
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corners, openings, and adjacent construction to provide a neat, uniform appearance,
prepared for application of sealants.

3.10 CLEANING. Clean soiled surfaces with cleaning solution. Use non-metallic tools in
cleaning operations.

3.10.01 Final Cleaning. After mortar is thoroughly set and cured, clean masonry as
follows:

Remove large mortar particles by hand with wooden paddles and nonmetallic scrape
hoes or chisels. Test cleaning methods on sample wall panel; leave 1/2 panel
uncleaned for comparison purposes. Obtain Engineer’s approval of sample cleaning
before proceeding with cleaning of masonry.

Protect adjacent stone and non-masonry surfaces from contact with cleaner by covering
then with liquid strippable masking agent, polyethylene film, or waterproof masking tape.
Wet wall surface with water prior to application of cleaners; remove cleaners promptly
by rising thoroughly with clear water.

Clean brick by means of bucket and brush hand-cleaning methods described in BIA
“Technical Note No. 20 Revised” using the following masonry cleaner:

Proprietary acidic cleaner; apply in compliance with directions of acidic cleaner
manufacturer.

Provide final protection and maintain wall condition, in a manner acceptable to Installer,
ensuring that unit masonry is without damage and deterioration at time of Substantial
Completion.

End of Supplemental Section
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SECTION 05501 — SUPPLEMENTAL

METAL FABRICATIONS

PART 1 - GENERAL

1.1 SCOPE. Section includes all materials, tools, equipment, apparatus, labor
and supervision required to fabricate and furnish all metals to the required

dimensions, tolerances and finishes as shown on the drawings.

Fabrications of structural steel consists of manufacturing the parts required to
construct the steel frame of buildings and related structures.

1.2 GENERAL.

1.2.01 Governing Standards. Comply with the requirements set forth in the current
publications and addenda thereto of the following standards:

ASTM (American Society of Testing and Materials) A27/A27M — Specification
for Steel Castings, Carbon, for General Application.

ASTM A36/A36M — Specification for Carbon Structural Steel.

ASTM A53/A53M — Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless.

ASTM A123/A123M - Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products.

ASTM A143 — Practice for Safeguarding Against Embrittlement of Hot-Dip
Galvanized Structural Steel Products and procedure for Detecting
Embrittlement.

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

ASTM A167 — Specification for Stainless and Heat-Resisting Chromium-
Nickel Steel Plate, Sheet, and Strip.

ASTM A276 — Specification for Stainless Steel Bars and Shapes.
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ASTM A283/A283M — Specification for Low and Intermediate Tensile
Strength Carbon Steel Plates.

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

ASTM A325 — Specification for structural Bolts, Steel, Heat Treated, 120/105
ksi Minimum Tensile Strength.

ASTM A366A366M — Specification for Commercial Steel Sheet, Carbon,
Cold-Rolled.

ASTM A500 — Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes.

ASTM A501 — Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing.

ASTM A510 — Specification for General Requirements for Wire Rods and
Coarse Round Wire Carbon Steel.

ASTM A786/A786M — Specification for Rolled Steel Floor Plates.
ASTM A1008 — Specification for Steel, Sheet, Cold-Rolled, Carbon,

Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with
Improved Formability.

ASTM A1011 - Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon
Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with
Improved Formability.

ASW (American Welding Society) A2.4 — Symbols for Welding, Brazing, and
Nondestructive Examination.

AWS D1.1 - Structural Welding Code — Steel.
AWS D1.3 - Structural Welding Code — Sheet Steel.

SSPC (Steel Structures Painting Council) — Painting Manual.
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1.3 QUALITY ASSURANCE.

1.3.01 Welding Qualifications. Certify that each welder has satisfactorily passed
AWS qualification tests for welding processes involved and, if pertinent, has
undergone recertification. Quality welding processes and welding operators in
accordance with AWS D1.1 “Structural Welding Code — Steel, D1.2 “Structural
Welding Code — Sheet Steel”, and D1.2 “Structural Welding Code — Aluminum”.

1.3.02 Fabricator Qualifications. Firm shall have five years documented experience
in successfully producing and erecting metal fabrications of type indicated for this
Project, with sufficient production capacity to produce required units without causing
delay in the work.

1.3.03 Installer Qualifications. If possible, Fabricator shall erect metal fabrications.
Otherwise, installer shall have five years documented experience in successfully
erecting metal fabrications of this type and shall be approved and certified by
manufacturer.

1.3.04 Engineer Qualifications. The design Engineer shall be licensed in Michigan
and have five years documented experience successfully providing engineering
services of this type indicated for this project.

1.4 SUBMITTALS.

1.4.01 Drawings and Data. Submit shop drawings detailing fabrication and erection
of each metal fabrication indicated. Include plans, elevations, sections, and details of
metal fabrications and their connections. Show anchorage and accessory items.
Provide templates for anchors and bolts specified for installation under other
sections.

Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and
type of fasteners, and accessories. Include erection drawings, elevations, and
details where applicable. Indicate welded connections using standard AWS A2.0
welding symbols. Indicate net weld lengths.

Where installed, metal fabrications are indicated to comply with certain design
loadings, include structural computations, material properties, and other information
needed for structural analysis that has been signed and sealed by the qualified
Professional Engineer who was responsible for their preparation.

Submit product data for products used in miscellaneous metal fabrications, including
paint products and grout.
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1.4.02 Certifications. Welder certificates signed by Contractor certifying that welders
comply with requirements specified under “Quality Assurance” article.

Submit certifications for firms and persons specified in “Quality Assurance” article to
demonstrate their capabilities and experience. Include list of completed projects
with project name, addresses, names of Engineers and Owners, and other
information specified.

1.4.03 Samples. Samples representative of materials and finished products as may
be requested by Engineer.

1.5 DELIVERY, STORAGE, AND HANDLING. Accept metal fabrications on site in
labeled shipments. Inspect for damage. Protect metal fabrications from damage by
exposure to weather.

PART 2 - PRODUCTS

2.1 SERVICE CONDITIONS. Check actual locations of walls and other construction
to which metal fabrications must fit, before fabrication; show recorded field
measurements on final shop drawings. Coordinate fabrication schedule with
construction progress to avoid delay of work.

Where field measurements cannot be made without delaying the work, guarantee
dimensions and proceed with fabrication of products without field measurements.
Coordinate construction to ensure that actual opening dimensions correspond to
guaranteed dimensions. Allow for trimming and fitting.

2.2 METALS.

2.2.01 Metal Surfaces. For metal fabrications exposed to view upon completion of
the work, provide materials selected for their surface flatness, smoothness, and
freedom from surface blemishes. Do not use materials whose exposed surfaces
exhibit pitting, seam marks, roller marks, rolled trade names, roughness, and, for
steel sheet, variations in flathess exceeding those permitted by reference standards
for stretcher-leveled sheet.

2.2.02 Steel.
Plates, Shapes, and Bars ASTM A786
Rolled Steel Floor Plates ASTM A36
Bars for Gratings ASTM A1011 or ASTM A36
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Wire Rod for Grating Cross Bars ASTM A510
Tubing, Cold-Formed ASTM A500, Grade A or B
as indicated
Tubing, Hot-Formed Steel ASTM A501

Coatings for Exterior Tubing or as indicated ASTM A53, hot-dip
galvanized coating

Uncoated Structural Sheet, Cold-Rolled ASTMA 1008, Grade A
Uncoated Structural Sheet, Hot-Rolled ASTM A1011, Grade 30
Uncoated Sheet, Cold-Rolled ASTM A366

Uncoated Sheet, Hot-Rolled ASTMA 1011

Galvanized Sheet, Structural quality ASTM A653; Grade A, and

G90 coating designation
unless otherwise indicated

Galvanized Sheet, Commercial quality ASTM A653, G90 coating
designation unless otherwise
indicated

Pipe ASTM A53, Schedule 40,

Type F or S, Grade A or B,
black finish unless otherwise
indicated. Galvanized finish
for exterior installations

2.2.03 Brackets, Flanges, and Anchors. Cast or formed metal of the same type
material and finish as supported rails unless otherwise indicated.

2.2.04 Concrete Inserts. Threaded or wedge type; galvanized ferrous castings,
either malleable iron, ASTM A47, or cast steel, ASTM A27. Provide bolts, washers,
and shims as required, hot-dip galvanized per ASTM A153.

2.2.05 Welding Rods and Bare Electrodes. Select in accordance with AWS
specifications for the metal alloy to be welded.
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2.2.06 Stainless Steel.

Bar Stock Type 304L, 36 ksi yield
Shapes and Plate Type 304L, 36 ksi min. yield
Bolts and Nuts ASTM F593 bolts and F94

nuts, Type 304
Plate Material Type 316

2.3 GROUT AND ANCHORING CEMENT.

2.3.01 Nonshrink Metallic Grout. Provide premixed, factory-packaged, ferrous
aggregate grout complying with CE CRD-C621, specifically recommended by
manufacturer for heavy duty loading applications of type specified in this section.

2.3.02 Interior Anchoring Cement. Provide factory pre-packaged, nonshrink,
nonstaining, hydraulic controlled expansion cement formulation for mixing with
water at project site to create pourable anchoring, patching, and grouting compound.
Use for interior applications only.

2.3.03 Erosion-Resistant Anchoring Cement. Provide factory pre-packaged,
nonshrink, nonstaining, hydraulic controlled expansion cement formulation for mixing
with water at project site to create pourable anchoring, patching, and grouting
compound. Provide formulation that is resistant to erosion from water exposure
without need for protection by a sealer or waterproof coating and is recommended
for exterior use by manufacturer.

2.3.04 Acceptable Manufacturers. Subject to compliance with requirements, provide
one of the following or an approved equal:

Nonshrink Metallic Grouts:

“Metox RM”; Chem-Masters Corp.

“Hi Mod Grout”; Euclid Chemical Co.

“Embeco 885 and 636”; Master Builders.

“Ferrolith G Redi-Mix and G-NC”: Sonneborn Building Product Div.,
Rexnord Chemical Products, Inc.

“Stonecrete MG1”; Standard, Inc.

Nonshrink Nonmetallic Grouts:
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“Bonsal Construction Grout”; W.R. Bonsal Co.
“Diamond-Crete Grout”; Concrete Service Materials Co.
“Euco N-S Grout”; Euclid Chemical Co.

“Kemset”; Chem-Masters Corp.

“Crystex”; L&M Construction Chemicals, Inc.
“Masterflow 713”; Master Builders.

“Sealtight 588 Grout”; W.R. Meadows, Inc.
“Sonogrout”; Sonneborn Building Products Div., Rexnord Chemical
Products, Inc.

“Stonecrete NM1”; Stonehard, Inc.

“Five Star Grout”; U.S. Grout Corp.

“Vibropruf #11”; Lambert Corp.

Interior Anchoring Cement:

“Bonsal Anchor Cement”; W.R. Bonsal Co.
“Por-Rok”; Minwax Construction Products Division.

Erosion-Resistant Anchoring Cement:
“Super Por-Rok”; Minwax Construction Products Division.

2.4 EASTENERS. Provide stainless steel fasteners for exterior use or where
exposed to moisture. Select fasteners for the type, grade, and class required.

Bolts and Nuts
Regular hexagon head type
ASTM F593 bolts and F94 nuts, Type 304

Plain Washers Type 304

Expansion Anchors
Type 316 stainless steel, externally threaded stud anchors with flat washers and
nuts; Powers, Power-Stud, or as approved. Provide sufficient length to allow for 5
inch minimum embeddment
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Lock Washers Helical spring-type carbon
steel, FS FF-W-84

2.5 PAINTS AND FINISHES.

2.5.01 Shop Primer for Ferrous Metal. Provide manufacturer’s or fabricator’s
standard, fast-curing, lead-free, universal modified alkyd primer selected for good
resistance to normal atmospheric corrosion, for compatibility with finish paint
systems indicated, and for capability to provide a sound foundation for field-applied
topcoats despite prolonged exposure complying with performance requirements of
FS TT-P-645. Also comply with Master Specification Section 09900, Painting.

2.5.02 structural Steel Primer Paint. Provide Universal rust inhibiting primer which
can accept epoxy, epoxy esters and phenolic paint as finish coats.

2.5.03 Zinc Chromate Primer. Shall meet FS TT-P-645.

2.5.04 Galvanizing Repair Paint. Provide high zinc dust content paint for
regalvanizing welds in galvanized steel, with dry film containing not less than 94
percent zinc dust by weight, and complying with DOD-P-21035 or SSPC Paint -20.

2.5.05 Bituminous Paint. Provide cold-applied asphalt mastic complying with SSPC
Paint-12 except containing no asbestos fibers.

2.5.06 Shop Coatings Manufacturers. Provide one of the following or an approved
equal:

Universal Primer Ameron “Americoat 180 Synthetic Resin
Coating, Carboline “888 Primer”, or Tnemec
Series 37H Chem-Prime H.S.”

Red Oxide Primer SSPC 15, Type 1, or Fed Spec TT-P-636

Epoxy Enamel Gray; Ameron “Amerlock 400 High-Solids
Epoxy Coating”, Carboline “Super-Hi-Gard
891", or Tnemec “Series 140 Pota-Pox
Plus”

Asphalt Varnish Fed Spec TT-C-494

2.5.07 Galvanizing. All galvanizing shall be done by the hot-dip process after
fabrication, in conformity with the requirements of ASTM A123, A153 and A385.
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Alternatively, blast clean and flux steel. The average minimum thickness of
galvanizing shall be 5.0 mils (0.1 mm). The purchaser shall be furnished certification
that samples representing each lot have been either tested or inspected as directed
by ASTM A123 and the specified minimum thickness of 5.0 mils (0.1 mm) has been
met. A report of the test results shall be furnished to the purchaser.

Galvanize bolts, nuts and washers and iron and steel hardware components in
accord with ASTM A153. Where galvanized bolts are indicated on the drawings or
specified, the use of zinc-plated bolts will not be acceptable.

Safeguard products against steel embrittlement in conformance with ASTM A143.
Handle galvanized articles in manner to avoid mechanical damage and to minimize
distortion.

2.5.08 Post-Galvanizing Treatments. Shall comply with Master Specification Section
09900, Painting, on shop priming and painting. Prepare galvanized metal surfaces
to be field-painted in accord with paint manufacturer's recommendations. Shop-coat
galvanized metal surfaces with approval primers for galvanized or other approved
coatings.

2.6 CONCRETE FILL AND REINFORCING MATERIALS.

2.6.01 Concrete Materials and Properties. Comply with requirements of Master
Specification Division 3, Concrete, for normal weight, ready-mix concrete with
minimum 28-day compressive strength of 2,500 psi (17,237 kPa), 440 Ib/ft® (7,048.2
kg per cu m) cement minimum, and W/C ratio of 0.65 maximum, unless higher
strengths indicated.

2.6.02 Nonslip Aggregate Finish. Provide factory-graded, packaged material
containing fused aluminum oxide grits or crushed emery as abrasive aggregate;
rust-proof and non-glazing unaffected by freezing, moisture, or cleaning materials.

2.7 ROUGH HARDWARE. Furnish bent or otherwise custom fabricated bolts, plates,
anchors, hangers, dowels, and other miscellaneous steel and iron shapes as
required for framing and supporting woodwork, and for anchoring and securing
woodwork to concrete or other structures.

Fabricate items to sizes, shapes, and dimensions required. Furnish malleable-iron
washers for heads and nuts which bear on wood structural connections; elsewhere,
furnish steel washers.

2.8 LOOSE BEARING AND LEVELING PLATES. Provide loose bearing and leveling
plates for steel items bearing on masonry or concrete construction, made flat, free
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from warps or twists, and of required thickness and bearing area. Drill plates to
receive anchor bolts and for grouting as required. Galvanize after fabrication.

2.9 MISCELLANEOUS FRAMING AND SUPPORTS. Provide steel framing and
supports for applications indicated or which are not a part of structural steel
framework, as required to complete work.

Fabricate units to sizes, shapes, and profiles indicated and required to receive
adjacent other construction retained by framing and supports. Fabricate from
structural steel shapes, plates, and steel bars of welded construction using mitered
joints for field connection. Cut, drill, and tap units to receive hardware, hangers, and
similar items.

Equip units with integrally welded anchors for casting into concrete or building into
masonry. Furnish inserts if units must be installed after concrete is placed.

Except as otherwise indicated, space anchors 24 inches (61.0 cm) o.c. and provide
minimum anchor units in the form of steel straps 1-1/4 inches (3.2 cm) wide by 1/4
inch (6.4 mm) by 8 inches (20.3 cm) long.

Galvanize miscellaneous framing and supports in exterior locations and interior
locations where indicated.

2.10 FINISHES. Comply with NAAMM “Metal Finishes Manual” for recommendations
relative to application and designation of finishes. Finish metal fabrications after
assembly.

2.10.01 Steel and Iron Finishes. For those items indicated for galvanizing, apply zinc
coating by the hot-dip process in compliance with the following requirements:

ASTM A153 for galvanizing iron and steel hardware.

ASTM A123 for galvanizing both fabricated and unfabricated iron and steel
products made of uncoated rolled, pressed, and forged shapes, plates, bars,
and strip 0.0299 inch 90.8 mm) thick and heavier.

For shop priming, prepare uncoated ferrous metal surfaces to comply with minimum
requirements indicated below for SSPC surface preparation specifications and
environmental exposure conditions of installed metal fabrications:

Exteriors (SSPC Zone 1B): SSPC-SPC “Commercial Blast Cleaning”.
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Interiors (SSPC Zone 1A): SSPC-SP2 “Power Tool Cleaning”.

Apply shop primer to uncoated surfaces of metal fabrications, except those with
galvanized finish or to be embedded in concrete, sprayed-on fireproofing, or
masonry, unless otherwise indicated. Comply with requirements of SspC-PA1 “Paint
Application Specification No. 1” for shop painting.

Stripe paint all edges, corners, crevices, bolts, welds, and sharp edges.

2.11 MANUFACTURE AND FABRICATION. Form metal fabrications from materials
of size, thickness, and shapes indicated but not less than that needed to comply with
performance requirements indicated. Work to dimensions indicated or accepted on
shop drawings, using proven details of fabrication and support. Use type of
materials indicated or specified for various components of each metal fabrication.
Work shall be true to line and level with accurate angles and surfaces and straight
sharp edges.

Allow for thermal movement resulting from a maximum change of 100 degrees F
(55.5 degrees C) in ambient temperature in the design, fabrication, and installation
of installed metal assemblies to prevent buckling, opening up of joints, and
overstressing of welds and fasteners. Base design calculations on actual surface
temperatures of metals due to both solar heat gain and nighttime sky heat loss.

Shear and punch metals cleanly and accurately. Remove burrs. Ease exposed
edges to a radius of approximately 1/32 inch (0.8 mm), unless otherwise indicated.
Form bent-metal corners to smallest radius possible without causing grain
separation or otherwise impairing work. Remove sharp or rough areas on exposed
traffic surfaces.

Weld corners and seams continuously to comply with AWS recommendations. Use
materials and methods that minimize distortion and develop strength and corrosion
resistance of base materials. Obtain fusion without undercut or overlap. Remove
welding flex immediately. At exposed connections, finish exposed welds and
surfaces smooth and blended so that no roughness shows after finishing and
contour of welded surface matches those adjacent.

Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners wherever possible. Use exposed fasteners of type indicated or, if not
indicated, Phillips flat-head (countersunk) screws or bolts. Locate joint where least
conspicuous.
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Provide for anchorage of type indicated; coordinate with supporting structure.
Fabricate and space anchoring devices to provide adequate support for intended
use.

Preassemble items in shop to greatest extent possible to minimum field splicing and
assembly. Disassemble units only as necessary for shipping and handling
limitations. Use connections that maintain structural value of joined pieces. Clearly
mark units for reassembly and coordinated installation.

Cut, reinforce, drill and tap miscellaneous metal work as indicated to receive finish
hardware, screws, and similar items.

Fabricate joints that will be exposed to weather in a manner to exclude water, or
provide weep holes where water may accumulate.

PART 3 - EXECUTION

3.1 PREPARATION. Coordinate and furnish anchorages, setting drawings,
diagrams, templates, instructions, and directions for installation of anchorages,
including concrete inserts, sleeved anchor bolts, and miscellaneous items having
integral anchors that are to be embedded in concrete or masonry construction.
Coordinate delivery of such items to project site.

3.2 INSTALLATION.

3.2.01 Sequencing and Scheduling. Sequence and coordinate installation of wall
handrails as follows:

Mount handrails only on completed walls. Do not support handrails temporarily by
any means not satisfying structural performance requirements.

Mount handrails only on wall assemblies reinforced to receive anchors, and where
the location of concealed anchor plates has been clearly marked for benefit of
Installer.

3.2.02 Fastening to In-Place Construction. Provide anchorage devices and fasteners
where necessary for securing miscellaneous metal fabrications to in-place
construction; include threaded fasteners for concrete and masonry inserts, toggle
bolts, through-bolts, lag bolts, wood screws, and other connectors as required.

Center nosings on tread widths with noses flush with riser faces and tread surfaces.
Set sleeves in concrete with tops flush with finish surface elevations; protect sleeves
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from water and concrete entry.

3.2.03 Cutting, Fitting, and Placement. Perform curing, drilling, and fitting required
for installation of miscellaneous metal fabrications. Set metal fabrication accurately
in location, alignment, and elevation; with edges and surfaces level, plumb, true, and
free of rake; and measure from established lines and levels.

Provide temporary bracing of anchors in formwork for items that are to be built into
concrete masonry or similar construction.

Fit exposed connections accurately together to form hairline joints. Weld
connections that are not to be left as exposed joints, but cannot be shop-welded
because of shipping size limitations. Do not weld, cut, or abrade the surfaces of
exterior units which have been hot-dip galvanized after fabrication, and are intended
for bolted or screwed field connections.

3.2.04 Welding. Welding and related operations shall conform to applicable
provisions of the Structural Welding Code, AWS D1.1. All welding shall be
performed in accordance with written procedures, using only those joint details
which have prequalified status when performed in accordance with AWS D1.1.
Welding processes shall be limited to those listed in AWS D1.1, Paragraph 1.3.1,
except that the short circuiting transfer mode shall not be used. Filler metal shall be
of the type listed in AWS D1.1. Connections for structural steel and for stairs shall
be made with filler metal having minimum tensile strength of 70 ksi (482.6 MPa).

Comply with AISC Specifications for bearing, adequacy of temporary connections,
alignment, and removal of paint on surfaces adjacent to field welds. On exposed
welded construction, remove erection bolts, fill holes with plug welds and grind
smooth at exposed surfaces. Leave finish surfaces of members exposed in final
structure free of markings, burrs and other defects.

Connections for miscellaneous steel fabrications not included in the AISC definition
of structural steel, except stairs, shall be made with filler metal having a minimum
tensile strength of 60 ksi (413.7 MPa) or greater.

Welds not dimensioned on the drawings shall be sized to develop the full strength of
the least strength component of the connection.

When the steel is to be welded, a welding procedure suitable for the grade of steel
and intended use or service shall be utilized. See ASTM A6 for information on
weldability.
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Where structural or miscellaneous steel connections are welded, all butt and miter
welds shall be continuous and, where exposed to view, shall be ground smooth.
Intermittent welds shall have an effective length of at least 2 inches (5.1 cm) and
shall be spaced not more than 6 inches (15.2 cm) apart.

Stiffener plates shall be tightly fitted to bear against both flanges and web before
welding.

3.2.05 Field Welding. Comply with AWS Code for procedures of manual shielded
metal-arc welding, appearance and quality of welds made and methods used in
correcting welding work. In addition, use materials and methods that minimize
distortion and develop strength and corrosion resistance of base metals. Obtain
fusion without undercut or overlap. Remove welding flux immediately. At exposed
connections, finish exposed welds and surfaces smooth and blended so that no
roughness shows after finishing and contour of welded surface matches those
adjacent.

Inspect and test during erection of structural steel. Certify welders and conduct
inspections and tests. Record types and locations of defects found in work. Record
work required and performed to correct deficiencies. Perform visual inspection of all
welds.

Perform tests of welds as follows:
Liquid Penetrant Inspection ASTM E165

Magnetic Particle Inspection ASTM E109 performed on root pass and on
finished weld. Cracks or zones of
incomplete fusion or penetration not
acceptable

Radiographic Inspection ASTM E94 and ASTM E142; minimum
quality level “2-2T”

Ultrasonic Inspection ASTM E164
Correct deficiencies in structural steel work which inspections and laboratory test
reports show as not in compliance with requirements. Carry out additional tests, at
Contractor’s expense, to reconfirm any original work non-compliance and to show
corrected work compliance.

3.2.06 Corrosion Protection. Coat concealed surfaces of aluminum that will come
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into contact with grout, concrete, masonry, wood, or dissimilar metals with a heavy
coat of bituminous paint or zinc chromate primer.

3.3 SETTING LOOSE PLATES. Clean concrete and masonry bearing surfaces of
any bond-reducing materials, and roughen to improve bond to surfaces. Clean
bottom surface of bearing plates.

Set loose leveling and bearing plates on wedges or other adjustable devices. After
the bearing members have been positioned and plumbed, tighten the anchor bolts.
Do not remove wedges or shims, but if protruding, cut off flush with the edge of the
bearing plate before packing with grout.

Use metallic nonshrink grout in concealed locations where not exposed to moisture;
use nonmetallic, nonshrink grout in exposed locations, unless otherwise indicated.
Pack grout solidly between bearing surfaces and plates to ensure that no voids
remain.

3.4 ADJUSTING AND CLEANING. Immediately after erection, clean field welds,
bolted connections, and abraded areas of shop paint, and paint exposed areas with
same material as used for shop painting to comply with SSPC-PA 1 requirements for
touch-up of field painted surfaces. Apply by brush or spray to provide a minimum dry
film thickness of 2.0 mils (0.65 mm)

3.4.01 Touch-Up Painting. Clean and touch up painting of field welds, bolted
connections, and abraded areas of the shop paint on miscellaneous metal. Refer to
Master Specification Section 09900, Painting.

End of Supplemental Section
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VERTICAL MIXED FLOW PUMPS — SUPPLEMENTAL PC-776

SECTION 11205 - SUPPLEMENTAL

VERTICAL MIXED FLOW PUMPS

PART | - GENERAL

1.1 SCOPE. Contractor shall furnish all labor, materials, tools, equipment, and supervision
required to install vertical, variable speed mixed flow pumps with vertical hollow-shaft type motors
direct-connected to the pumps with bolted motor couplings. Each pumping unit shall be provided
with an electric motor. The pumps shall be utilized for pumping returned activated sludge (RAS)
having 0.5% to 1.5% solids.

A. Work Included: Twenty-five vertical mixed flow pumps to be installed in the Secondary
Clarifiers.

B. System Description. The existing pumps (various types) shall be replaced with new
vertical mixed flow pumps. The new pumps shall be installed at the same location as the existing
pumps. All new pumps shall be completely interchangeable between clarifier wet well locations.

C. Performance Assurance. Contractor and Pump Manufacturer shall coordinate the
hydraulic model study and field performance tests to assure that each pump operates on the
pump curve.

1.2 UNIT RESPONSIBILITY. The Pump Manufacturer shall be responsible for coordination of
the necessary components to provide a complete pumping system. These components include
the pump, pump motor, sole plate, variable frequency drive, instrumentation, RAS wet well
baffles, clarifier center sludge well baffles, and seal water assembly.

1.3 RELATED WORK. These specifications must be used together with Specification Sections
11100, Pump Application General Requirements and 11050, Equipment General Provisions.
Errors due to failure to reference these sections will be borne by Contractor. Related equipment
sections include:

A. Section 05500 - Metal Fabrications (RAS wet well and clarifier sludge well baffles).
B. Section 15130 - Indicating Devices.

C. Section 16151 - Low Voltage Variable Frequency Drives.

D. Section 16220 - Motors.

1.4 QUALITY ASSURANCE.

A. All products shall comply with all applicable regulating codes and requirements of:
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1. City of Detroit Building and Safety Departments.

2. Occupational Safety and Health Act (OSHA)-Federal and State.
3. Michigan Department of Environmental Quality (MDEQ).

4. Federal, State and Local Codes.

5. National Electrical Code (NEC).

B. The manufacturer shall ascertain that all work required under this Contract is executed in
strict accordance with but not limited to the following reference standards:

1. Anti-Friction Bearing Manufacturer’'s Association (AFBMA).
2. American Society of Testing and Materials (ASTM).

3. American Water Works Association (AWWA).

4. American National Standards Institute (ANSI).

5. Federal Specification issued by the Federal Supply Service, General Services
Administration, U.S. Government (Fed. Spec.).

6. Institute of Electrical and Electronic Engineers (IEEE).

7. National Electrical Manufacturer's Association (NEMA).

8. National Fire Protection Association (NFPA).

9. Hydraulic Institute Standards (HIS).

10. Underwriters Laboratories (UL).

C. These standards shall include all applicable latest amendments and errata. In case of
conflict, the standards with the more stringent requirement shall apply. The RAS pumps, motors,
and VFDs shall be from the same supplier.

D. The manufacturers for the pump, motor and VFD shall be responsible to ensure that
the pump, motor, VFD and pump discharge column with all accessories are packaged and
coordinated to make the entire pumping system compatible. Shop and field testing of pumps are

as specified herein.

E. Provide services of factory-trained service engineer, specifically trained on type of
equipment. Services to include:
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1. Installation support, start-up, testing, and calibration.

2. Operation and maintenance instruction.
1.5 SUBMITTALS. Detailed, dimensioned shop drawings and data shall be submitted to the
Engineer and approved before fabrication, shipment or specified work begins. Shop drawings to
be submitted shall include outline and assembly drawings of the equipment, showing location of
service connections. Drawings shall include bill of materials. Provide all required submittals such
as O&M manuals, drawings, wiring diagrams, installation instruction, etc.

Submit certified shop and erection drawings and data regarding the vertical mixed flow pump and
motor characteristics and performance including:

A. Suction Intake Physical Hydraulic Model Study [Cash Allowance ltem]:
1. Model Testing Laboratory Credentials.
2. Detailed Test Procedures and Schedule
3. Model Testing Summary Report.
B. Certified pump curves based on actual shop test of pumping units that meet the
specified requirements for head capacity, power and efficiency, using at least six (6) test points.
Indicate the safe operating range on the certified pump curves. Submit pump curves for each unit

on 8-1/2" by 11" sheets.

C. Pump drawings including materials and dimensions for the motor, sole plate, and all
pump components.

D. Shop drawings for accessory equipment.

E. Operating and maintenance instructions and parts’ lists.

F. O&M manuals.

G. Pump manufacturer shall provide written certification that the pumping unit is operating at
least 35 percent above or below the critical frequency throughout the operating range and speed.
Critical frequency analysis shall be performed by the pump manufacturer to assure smooth
operation without excessive distortion or vibration.

H. Shop Performance Testing Procedures

|. Field Performance Testing Procedures and Final Report

1.6 WARRANTY. Each complete pumping unit shall be warranted for a period extending from
Owner’s acceptance through two (2) years after the date of acceptance.
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1.7 FAILURE TO COMPLY. If the manufacturer fails to promptly rectify the defects/or replace
any defects in the material, or performance on the VFD/pump equipment and appurtenances, or
when a delay may result in serious loss or damage, the DWSD may choose to obtain the services
of an independent contractor for repairs. All cost associated with this repair (including but not
limited to fees and charges of engineers, hydraulic modeling consultants, architects, attorneys,
etc., as well as all material and labor, etc.) shall be paid by the manufacturer. Manufacturer shall
assume the responsibility of warranty for repair work. If modifications or repairs are unsuccessful,
Contractor is responsible for removal of all equipment, as directed by Owner, at no additional
cost.

1.8 PURCHASE OF PUMPING EQUIPMENT. The pump manufacturer shall furnish the pump;
discharge column including the discharge elbow with provision for Victaulic coupling; and motor
as a complete package to ensure proper coordination, compatibility of equipment and operability
with the VFD.

1.9 PAINTING AND COATING. Surfaces in contact with sludge shall be surface prepared to
SSPC-SP-10 and coated with two (2) coats of coal-tar epoxy paint. The internal surface of the
motor shall be coated with the manufacturer’s standard system, and surfaces in air shall be
surface prepared to SSPC-SP-10 and coated with two (2) coats of epoxy paint. The motors and
pumps shall be painted safety orange.

1.10 SUCTION INTAKE STRUCTURE PHYSICAL HYDRAULIC MODEL STUDY

A. The Contractor shall be responsible for coordination of a model study to be conducted
by Northwest Hydraulics Consultants (NHC; ph: (604) 980-6011 Nancy Sims/Brian Hughes) using
personnel that have experience in modeling pump intakes. The objective of the model study is to
ensure that the final wet well and baffle configuration generates favorable flow conditions at the
inlet to the pump and to provide recommendations for optimizing baffle configuration. The model
study shall be conducted to indentify adverse hydraulic conditions that can affect pump
performance, including:

1. Free and sub-surface vortices.
2. Swirl approaching the pump impeller.
3. Flow separation at the pump bell.
4. Non-uniform axial velocity distribution.
5. Flow splitter plate orientation.
6. Baffle port size and orientation.
7. Model will indicate any non-ideal suction intake flow condition.
B. The designed contract documents wet well and baffles shall be modeled using the

design pump size and location in the wet well to evaluate the potential adverse hydraulic
conditions, in accordance with the Hydraulic Institute, American National Standard for Pump
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Intake Design. After collecting data for the proposed configuration, baffle design modifications
shall be made to remediate any adverse conditions, and conduct further evaluations using the
model to optimize intake conditions over the range of design pumping conditions. Upon
completion of the model tests, and prior to executing any submittals for full scale modifications,
the model test results and summary shall be submitted to the Engineer for review.

1. Physical Model Description. With only one RAS pump per wet well and assuming
that all wet wells are similar in design and pumping capacity, only one wet well will be
modeled. A 1:4 scale physical model will be developed based on the drawings provided
by the Engineer. The model will include approximately 30 feet (prototype) of the RAS
pipeline (equivalent to 10 diameters), the RAS wet well and the RAS pump suction bell
and pump column. The model wet well and pump will be fabricated using clear acrylic
plastic to permit visualization of the flow patterns within the wet well and entering the
pump suction bell. The model will allow for evaluation of impact of swirl and entrained air
in the RAS influent pipeline on the wet well configuration. The impact of return activated
sludge solids content will be considered as part of the study.

During design and construction of the model, care will be taken to ensure the features of
the model can be modified during the test program to facilitate design modifications as
necessary. Specific allowances will be made for the installation of baffles as described in
the Contract Documents provided by the Engineer.

Flow will be circulated through the model using a centrifugal laboratory pump. Total
model discharge will be controlled with a butterfly valve downstream from the laboratory
pump and measured with an orifice plate.

2. Tasks. The study will be executed using the following tasks:

a. Task 1: Model Design and Construction — NHC will prepare physical model
design drawings and submit them to the Engineer for review and approval, prior to
the onset of model construction.

b. Task 2: Model Testing — Model testing will be separated into the following
phases:

1) Existing Design Tests — This model will be used to evaluate the
performance of the existing wet well design to identify the causes of the
current pump performance problems. Testing will be limited to two (2)
operating conditions (maximum flow rate at maximum and minimum water
levels).

2) Initial Design Tests — Evaluation of the proposed design for the
replacement RAS pumps, including evaluation of the preferred baffle
configuration developed by the Engineer (or a refined baffle configuration
developed on the basis of the existing design tests). Again, testing will be
limited to two (2) operating conditions (maximum flow rate at maximum and
minimum water levels).
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3) Design Development Testing — Development and evaluation of
modifications to the proposed design. It is anticipated that refinements to the
baffle configurations could be implemented that would either improve
performance or reduce construction costs. One and one-half (1.5) weeks of
design development testing have been included in this scope of work. No
more then five (5) tests should be allowed to evaluate baffle configurations in
the model.

4) Final Design Documentation Testing — Following the development of a
preferred design, the physical model will be run to document the selected
geometry under a variety of operating conditions. Two (2) operating scenarios
will be run for this final evaluation.

c. Task 3: Witness Test and Reporting:

1) A model witness test will be held at NHC's laboratory to present the findings
of the study and demonstrate the performance of the proposed final design.

2) A model study report will be prepared and submitted to the Engineer within 2
weeks of completing the model tests. The report will contain a description of the
model; a summary of modeling procedures; and a description of the simulation
results, including video recordings, observations, tabular and graphical data;
conclusions; and recommendations. Five bound hard copies of the final report
will be provided.

PART 2 - PRODUCTS

2.1 MANUFACTURERS.

A. KSB, Inc.
B. Cascade Pump Company.

C. Fairbanks-Morse

The manufacturers shall be limited as indicated without exception.

2.2 PERFORMANCE AND BASIS OF DESIGN REQUIREMENTS. The vertical mixed flow
pumps shall be designed for pumping returned activated sludge (RAS) having 0.5% - 1.5% solids
and shall be interchangeable.

A. Each pump shall be designed for the following flow conditions:

1. Fluid Pumped: Activated sludge
2. Unit Weight: 62.43 b/ ft3
3. Max Capacity: 12 mgd
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4. General Head of Pump: 30 feet
5. Power Absorbed: 100 HP (safety factor included)
6. Speed: 880 rpm / 1180 RPM

B. Return Activated Sludge pumps shall be single-stage vertical mixed flow type, driven by
inverter-duty vertical hollow shaft motors equipped with variable frequency drives. The pumping
unit shall be designed to withstand all static loads, dynamic load, thrust, head and vibrations
developed by the pumping system throughout the operating range for 24 hours a day, 365 days
per year, without excessive noise or damage to the pump system, piping or structure (based on
HI Standards). All rotating parts shall be static and dynamic balanced. The pump design shall
result in theoretical hydraulic balance. The manufacturer shall provide certificates of static and
dynamic balance/specifying the residual unbalance in accordance with the International
Organization for Standardization requirements. The pump capacities and characteristics are:

CAPACITY / MAXIMUM NORMAL MINIMUM
CHARACTERISTIC DESIGN OPERATION OPERATION
MGD 12.0 7.0 5.2
GPM 8,330 4,860 3,610
Rated Total Head (ft) 30.0 22.5 20.5
Guaranteed Efficiency (min.) 77% 76% 67%
RPM 880 /1180 655 /850 592 /750
BHP 76182 35/35 27124

C. The pumps, at maximum total head, shall not load the motors in excess of their rated
horsepower under conditions of normal voltage, frequency, temperature, and clean water.

D. Based upon the specific pump selected, the pumps shall be capable of passing 2-inch
diameter solids.

E. Noise level of pump/motor shall not exceed 80 dB at a distance of five (5) feet.

2.3 PUMP CONSTRUCTION.

A. Pump Discharge Column. The pump discharge column shall be made of steel pipe and
shall have discharge flange of 18” diameter in accordance with the requirements of ASTM 134-90,
ANSI/ASME B-36, 10M-1985 having a minimum wall thickness of 5/16”.

1. The top portion of the discharge column shall be welded around the periphery of the
discharge column to a 1-1/2" thick base plate. The base plate shall be in accordance with
the requirement of ASTM A-36.
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2. The pump base plate shall have hole pattern matched to the sole plate. The sole plate
shall have hole pattern coordinated with the concrete slab and curb as required at each
pump location. The manufacturer shall field-verify the hole pattern and size of the bolts for
the pump base plate and the sole plate.

3. Suitable lifting lugs shall be provided to lift the column.

B. Discharge Nozzle. The discharge column shall have a discharge nozzle of 18” outside
diameter, with saddle fitting on the discharge column and Victaulic end fitting at the discharge end
or a suitable adapter to convert from a flanged connection to a Victaulic end fitting compatible with
the existing 18” Victaulic couplings, where these have been provided on previous contracts. The
piping material shall meet the requirements of ASTM 134-90, ANSI/ASME B-36 10M-1985 and
shall have a wall thickness of 3/8”.

C. Impeller. The impeller shall be multi-vane axial flow type; shall have fixed pitch vanes,
made of A351 CF8M or 410 stainless steel; and shall be dynamically balanced. The impeller
shall fit on the bowl shaft and be fastened to the shaft by thrust collar and key arrangement.

D. Pump Shaft. The pump shaft and impeller shall be supported by bearings. The pump,
shaft, and motor shall be furnished as an integral unit. Each shaft shall be made of A276 420
PSQ or 416 PSQ stainless steel material adequately designed to meet the maximum torque
required at any startup condition or operation point in the system.

E. Seals. The shaft sealing assembly shall consist of a cast iron tension box, bronze
packing gland, bronze packing box bushing, stainless steel gland nuts and bolts, and packing-
type seal.

F. Bearing. Each pump shall rotate on permanently water-lubricated, fluted rubber bearings
or reinforced ceramic bearings. The bearings shall be suitably sized and properly spaced to
transfer all radial and axial loads to the pump housing and minimize deflection.

G. Fasteners. All external screws, bolts, and fasteners shall be made of 304 or 316 stainless
steel.

H. Nameplate. A stainless steel nameplate, having embossed raised letters and numbers,
shall be attached to each pump casing. The name plate shall include design data pertaining to
the respective pump on which it is mounted, located in an accessible location, which includes:

1. Manufacturer.
2. Product name.

3.  Model number.

4. Serial number.
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5. Date of manufacture.

6. Pump size.

7. Capacity and head.

8. Pump speed.

9. Impeller diameter.

10. Labels of tested compliance.

11. Similar essential data.

I. Integral Suction Bell Baffle. Each pump shall include an integral suction bell anti-swirl

baffle fabricated from steel plate and attached to the pump suction bell with stainless steel

hardware. Provide provisions to install the suction bell baffle in line with the pump discharge,
perpendicular to the discharge, or at positions oriented 45 degrees from each of these positions.

2.4 SPARE PARTS.

A. The following spare parts shall be provided:

=

Three (3) Suction Bowl Bushings.

N

Three (3) Thrust Collars and Keys.

3. Three (3) Impellers.

4. Three (3) Discharge Bowl Bushings.

5.  Nine (9) Sets of Line Shaft Bearings.

6. Three (3) Bowl Shafts w/ Chrome Journals.
7. Six (6) Line Shaft Couplings

8. Not Used

9. Three (3) Line Shafts w/ Chrome Journal
10. Not Used

11. Three (3) Tension Nut Bushings.

12. Three (3) Tension Nut Bodies.
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2.5

2.6

2.7

13. Three (3) Tension Nuts.

14. Three (3) Lock Rings and Washers.

15. Three (3) Gland Plates.

16. Three (3) Head Shatfts.

17. Three (3) Adjusting Nuts

18. One (1) Suction Bowl.

19. Three (3) Sets of Pumping Unit Indicating Devices.

SPARE PUMPS
In addition to the spare parts described above, provide the following:

A. Two (2) spare pumps (new).

SPARE PUMP MOTORS

In addition to the spare parts described above one of the following two options for spare
pump motors shall be provided.

A. Two (2) new spare motors, including enough motor spare parts to rebuild three (3)
motors.

SPARE PUMP VEDS

In addition to the spare parts described above one of the following spare variable
frequency drives (VFDs) shall be provided.

A. Four (4) new spare VFDs, including recommended spare parts.

PART 3 - EXECUTION

3.1 GENERAL.

A. Execution Procedure.

1. Physical Hydraulic Model Study. Upon Notice-To-Proceed, the Contractor shall
initiate the hydraulic model study as described in Section 1.10.

2. Shop Performance Test. Shop performance tests shall be performed on the first
two pumping units to be used as part of the Pilot Field Performance Test. Only upon
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successful completion of the Pilot Field Performance Test, shall the Contractor perform
shop performance tests on additional pumping units.

3. Pilot Field Performance Test. Initially install and test first two pumps to verify
performance prior to fabricating and installing remaining pumps.

4. Field Performance Test.
Delivery, Storage, and Handling.

1. Ship equipment, materials and spare parts assembled complete except where
partial disassembly is required by transportation regulations or for protection for which
it is intended.

2. Pumps shall be prepared for shipment after test. Preservative to be applied to
machined surfaces and journals to prevent corrosion during transit. Each rotor to be
blocked, as required, to prevent bearing damage by impact loading, such as humping.

3. All equipment shall be wrapped to guard against corrosive elements during
storage.

4. Pack spare parts in containers bearing labels clearly designating project name,
location, contract number, contents and pieces of equipment for which intended.

5. The Engineer and Installation Contractor shall be given two (2) week’s notice of the
date and time of delivery of all equipment. The delivery shall be made on Monday
through Friday from 8:30 AM to 3:30 PM to the Wastewater Treatment Plant (WWTP),
9300 W. Jefferson, Detroit, Ml 48209. The equipment shall be unloaded by the
company undertaking the transportation as directed by the Engineer or the
manufacturer.

6. Deliver spare parts at same time as pertaining equipment.

3.2 SUCTION INTAKE STRUCTURE PHYSICAL HYDRAULIC MODEL STUDY.

A. The physical hydraulic model study shall be performed as described in Section 1.10.

The Contractor shall coordinate with the physical hydraulic model study laboratory to
ensure accuracy and effectiveness to meet the design requirements.

3.3 SHOP PERFORMANCE TEST.

A.

The Engineer shall be given (4) week’s notice of all shop tests in order that arrangement
may be made for his representatives to be present. The shop tests for the first two
pumps shall be witnessed by the Owner and/or Owner’s representative.

The Contractor shall test all pumps with one job VFD and one job motor.
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C.

Each pump has to be run for a minimum of 1 hour at each test point. Before testing, the
pump should run 24 hours with full load with VFD. Initial readings at the start and also
the end of the 24 hour run shall be recorded. The full load test readings should include
readings with VFD before and after the test.

All pump bowl assemblies shall be given a shop performance test using a job motor job
transfer switch, job bypass motor starter and job variable frequency drive shipped to the
testing location. Test programs are to be conducted and be witnessed by the Owner’s
representative. The test program shall be conducted in accordance with the latest
standards of the Hydraulic Institute for Vertical Pump Tests. Test reports shall be
certified and submitted for review and approval prior to shipment from the factory.

1. The first part of the test program will be to determine the performance at the rated
full speed that includes determination of bowl efficiency and brake horsepower using the
job motor, job transfer switch, and job bypass motor starter. The head range for the test
will be from approximately 50 feet to 25 feet.

2. The second part of the test program is to include operation of the job variable
frequency drive. Tests shall be conducted to determine the speed at which the specified
reduced speed performance requirements are satisfied. The test results shall indicate
the head and capacity and establish a performance curve at each speed.

The Guaranteed Bowl efficiencies shall be expressed as a percentage to the nearest
one tenth of one percent.

Pumps having efficiencies less than the ratings as specified in Article 2.2.B shall not be
considered. The manufacturer shall make all necessary remedies to the equipment, if
any, at no extra cost to the DWSD.

All pump casing and discharge column shall be tested at the factory under a hydrostatic
test pressure of 1.5 times the rated head or 1.25 times the pump shutoff head at the
rated speed.

1. Casings which show imperfections such as sweating, porosity, cracks or other
defects shall be rejected. Plugging or patching of defects will not be permitted unless
specifically authorized by the Engineer.

2. The manufacturer shall furnish certified copies of the hydrostatic test reports to
the Engineer.

The shop tests shall verify the efficiency of the VFD unit, the vertical pumping unit and
other equipment in this package.

The manufacturer shall furnish drawings for approval showing the proposed test
arrangement and description of the test procedure. These drawings shall be submitted
at least 30 days in advance of the date scheduled for the tests. The drawings shall
include data on the equipment to be used and the various measuring devices.
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0.

P.

Tests runs shall be made for at least six points on the head capacity curve as directed
by the Engineer. There shall be zero signs of cavitation such as break-off from the
normal head capacity characteristic or any unusual sounds or vibrations when operating
at these conditions. The length of time of each test shall be sufficient to obtain stable
and dependable results and shall be subject to the approval of the Engineer.

Operate the pump for not less than 1 hour and take readings at the start of testing and at
each operating point to determine that the pump will operate satisfactorily without
vibration at the specified minimum head condition, without more than the specified
NPSH available in the installed field operating condition.

The pump shall not be shipped until hydrostatic and performance test submittals are
approved.

If the performance of the pumps does not meet the requirements of the Contract
Documents, similar tests shall be conducted on revised pumps and proof shall be
furnished to the Engineer that the requirements are met.

The manufacturer shall submit for approval certified copies of the reports of the
performance tests for each pump. These reports shall be complete and shall show all
observed data, formulas, corrections, and constants used to arrive at the head, capacity,
horsepower and efficiency of each test run. A sample calculation shall also be included
to show how the results were obtained from the return data.

Shop test must use projects VFD drive and motor when testing pump.

All non withessed pump test curves shall be certified by a third party.

3.4 PILOT FIELD PERFORMANCE TEST AND FIELD PERFORMANCE TESTS.

A. Each Pilot Performance Field Test shall include:

1.

W

Each pump motor shall be tested separately and as a unit with the job VFD and its
controls at the installation site at Detroit Wastewater Treatment Plant, and shall be
conducted in conformity with the latest edition of the standards of Hydraulic Institute.
Each pump shall be run for a minimum of 48 hours before testing; 24 hours at full
capacity with the VFD and 24 hours at full capacity without VFD (bypass). Record the
pumping rate and motor load at the start and completion of each phase.

Pump shall be tested over its complete capacity range.

Test run shall be made for at least six (6) points on the head capacity curve asdirected
by the Engineer, and as practical based on field conditions. It is anticipated that the
existing pump discharge knife gate valve will be used to throttle the pump discharge to
achieve the required head conditions.

Prior to the test, the Contractor and Pump Manufacturer shall coordinate or perform
calibration of existing RAS discharge magnetic flow meter. Contractor and Pump
Manufacturer shall provide all other instrumentation/equipment required for field
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testing. Contractor and Pump Manufacturer are responsible for verifying the accuracy
of instrumentation/equipment.

6. Pump shall be tested to determine its performance against the manufacturer supplied
pump curves. The results should not deviate from the certified manufacturer’s curve for
efficiency, flow, head and horsepower by no more than 3.0% for normal operation and
5.0% for maximum design within 24 hours. There shall be zero signs of cavitation such
as break-off from the normal head capacity characteristic (drift) or any unusual noise
levels or vibrations when operating at these conditions. Results shall be subject to the
approval of the Engineer.

7. Pump shall be tested to determine that the pump will operate satisfactorily without
vibration or cavitation within the available range of field testing head conditions.

8. Pump shall be tested to determine that the pumping unit is operating at least 35 percent
above or below the critical frequency throughout the operating range. The pump shall
be tested for 10 starts per hour before putting into normal operation.

B. If the Pilot Field Test does not meet the performance criteria outlined above, as
determined by the Contracting Officer, the Contractor is responsible for all modifications and
retesting at no cost to DWSD. If modification is not successful, refer to Section 1.7 FAILURE TO
COMPLY.

3.5 ADJUSTING, TESTING AND ADDITIONAL SERVICES.

A. The manufacturer shall make such field tests as he may deem necessary to determine the
performance of the equipment is in conformity with the guaranteed performance data as
submitted by him in the shop drawing submittal. He will be permitted to make minor changes and
adjustments in the equipment before any field acceptance tests are made.

B. After the equipment has been started and prior to make field acceptance tests, the City will
operate the VFD equipment and pump motor for a reasonable running-in-period during which the
Contractor will be allowed to make adjustments and minor alternatives subject to the approval of
the Engineer and to make preliminary performance tests.

C. The manufacturer shall perform a pump/motor vibration field test with the VFD equipment
in the line and bypass modes, per Hydraulic Institute for vertical pumps.

1. Location of Points:
a. Motor.
b. Pump.

D. The manufacturer shall perform noise level monitoring according to IEEE 85 and shall not
exceed 80 decibels at distance of five (5) feet away from any motor surface.

E. Qualified technical representatives of the equipment suppliers shall be provided by the
manufacturer to secure proper installation, adjustment and testing. The number of visits required
shall be coordinated by the Contractor for each of the components as follows:
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1. Technicians representing the pump/motor and VFD manufacturers shall be provided
for sufficient time to test, adjust and complete a proper installation for each pump and
VFED to function as a complete system including any ancillary sensors and
accessories.

End of Supplemental Section
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DIVISION 11 SUPPLEMENTAL SPECIFICATIONS (October 2009)
SUMP PUMPS — SUPPLEMENTAL PC-776

SECTION 11651 - SUPPLEMENTAL
SUMP PUMPS

PART 1 - GENERAL

1.1 SCOPE.

A. This Section covers heavy duty submersible sump pumps used to pump
water out of valve vaults, meter pits and building sumps.

1.2 GENERAL.

1.2.01 Governing Standards. Unless otherwise specified, the work of this Section
shall conform to the applicable portions of the following Standard Specifications:

AFBMA — Anti-Friction Bearings Manufacturers Association

ANSI — American National Standards Institute

ASTM — American Society for Testing and Materials

HI USA — Hydraulics Institute USA

NEMA — National Electrical Manufacturers Association
1.3 QUALITY ASSURANCE. Each pump casing shall be hydrostatically tested to
1.5 times maximum shut-off pressure by manufacturer. Each assembled pump shall

be fully tested on water and have curves plotted to determine the rated capacity of
each pump in accordance with the standard of HI USA.

1.4 SUBMITTALS.

1.4.01 Drawings and Data: Submit manufacturer’s product data. This data should
be included, unless otherwise directed, in a schedule shown elsewhere. The data
and specifications for each unit shall include, but not be limited to, the following:

Name of manufacturer
Type and model
Rotative speed

Size of suction nozzle
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Size of discharge nozzle
Net weight of pump

Shop drawings showing all system components and equipment in elevation
and section

Submit shop drawings detailing installation, wiring, and control. Drawings shall also
show details of anchoring and identify type, length, and diameter of anchors to be
used. Submit Control Panel layout drawings showing details of all panel
components, including ladder schematics, wiring diagrams and manufacturer’s
details and catalog cut sheets.

Submit Operation and Maintenance Manual, including parts lists, control diagrams in
ladder format, spare parts listing and recommended schedule of inspection, cleaning
and lubrication. Include manufacturer’'s recommended lubricants.

1.5 DELIVERY, STORAGE AND HANDLING. The Contractor shall transport and
store all material and equipment in a manner to eliminate the possibility of damage,
breakage, or chipping.

1.6 WARRANTY. The pump manufacturer shall warrant the units being supplied to
the Owner against defects in workmanship and material for a period of 1-1/2 years
from the date of acceptance by Owner.

PART 2 — PRODUCTS

2.1 SERVICE CONDITIONS. Sump pumps shall be used to remove potable and
storm water and other water-based liquids as indicated on the drawings.

2.2 PERFORMANCE AND BASIS OF DESIGN REQUIREMENTS. Each pumping
unit shall be designed for the operating conditions indicated on the drawings and
below. Minimum hydrostatic test pressure shall be 1.5 times shutoff head of 30 feet
plus maximum suction pressure.

Quantity = 25 pumps (Simplex type, one per sump)
Capacity = 600 gpm

Rated Head = 40 ft

Minimum Pump Efficiency = 60%

Motor = 3 HP

Voltage / Phase = 480V / 3 phase
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Discharge Nozzle = 4-inch. Note: Contractor responsible for confirming
existing discharge sizes and providing all connecting fittings (if needed) to
existing discharge piping.

Pump performance shall be stable and free from cavitation and noise throughout the
specified operating head range at design suction submergences. Each pumping unit
shall be designed so that reverse rotation due to reverse flow will not cause damage
to any component.

2.3 MANUFACTURERS.
A. ITT-Flygt (Model CP3085.182)
B. Hydromatic
C. Barnes.
The manufacturers shall be limited as indicated without exceptions.

2.4 PUMP CONSTRUCTION. Casing assembly shall be high strength cast iron,
ASTM A48-76 No. 40B. The impeller shall be multi-vane open type. The interior
water passages shall have uniform sections and smooth surfaces and shall be free
from cracks and porosity. Shaft shall be stainless steel. Pump shall have upper and
lower heavy duty ball bearings and tungsten carbide / carbon seals both
permanently lubricated in an oil bath.

2.5 MOTORS. Motor shall be Class F with a maximum temperature of 310
degrees F (155 degrees C) and with dry running capability. Motor shall be
permanently lubricated for extended service life. Also see Master Specification
Section 16220, General Purpose Induction Motors.

2.6 CONTROLS. The sump pump shall be furnished with a NEMA 4X local control
panel incorporating a magnetic-only adjustable circuit breaker type disconnect with
overload and phase failure protection, and a NEMA rated motor starter with thermal
overload protection. All pilot devices shall be transformer type, LED, 1-1/6 inch (30
mm), oil-tight type. Relays should be 3 PDT, 1.5 ampere, 480 VAC rated. All wiring
shall be terminated in pressure type terminal strips. All internal panel wiring shall be
tagged with a unique wire number, coded to the approved panel drawings. A 480
volt control power transformer with one secondary lead fused and the other
grounded shall also be provided.

The sump pump shall have a control system consisting of three mechanical float
switches located inside sealed, double walled NEMA type 6 floats of rigid plastic with
a cable molded onto the end. The pump control and alarm mechanical float switch
assemblies shall be furnished with 20 foot (6 m) cables to be hardwired to the local
control panel, a support pipe of compatible material, support brackets, and gas-tight
cable clamps.
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The local control panel shall include, but shall not be limited to, the following:
Power ON/OFF selector switch
H/O/A selector switch
Alarm Reset pushbuttons

“Running” pilot light (red), “Off” pilot light (green), “Power On” pilot light
(white), “High Sump Level Alarm” pilot light (amber)

Elapsed Time Meter
Duplex receptacle
Terminal Strip

Normally closed contacts pre-wired to terminals for external connections to others
corresponding to the following:

“Sump Pump General Failure”
“Sump Pump Running”
“High Sump Level”

The first high level switch will start the sump pump. The second high level switch
will alarm if the liquid level continues to rise. The low level switch will shut down the
sump pump.

2.7 SPARE PUMPS. Provide two complete spare pump/motor (new).

e (4) Complete bearing sets
e (4) Seals/ O-rings

* (4) Impellers

e (4) Wearing Rings

2.8 NOISE LEVEL. Noise level of pump/motor shall not exceed 80Db at a distance
of five (5) feet.

PART 3 - EXECUTION

3.1 INSPECTION. Examine bases and verify size of base and anchor bolt
positioning. Rectify conditions detrimental to the proper and timely completion of the
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work. Do not proceed with the work until unsatisfactory conditions have been
corrected in a manner acceptable for proper positioning, alignment and anchorage.

3.2 INSTALLATION. Each pumping unit shall be beveled, plumbed, aligned, and
wedged into position to fit connection piping. Installation procedures shall be as
recommended by the pump manufacturer and the Hydraulic Institute Standards, and
as required herein.

3.3 SHOP PERFORMANCE TEST.

A. The engineer shall be given (4) weeks notice of all shop test in order that
arrangement may be made for his representatives to be present. The shop test for
the first two pumps shall be witnessed by the Owner and/or Owners representative.

B. Pumps having efficiencies less than the ratings as specified in Article 2.2 shall not
be considered, the manufacture shall make all necessary remedies to the
equipment, if any, at no extra cost to DWSD.

C. The manufacture shall furnish certified copies of all test reports to the engineer.

D. The manufacturer shall furnish drawings for approval showing the proposed test
arrangement and description of the test procedure. These drawings shall be
submitted at least 30 days in advance of the date scheduled for the tests. The
drawings shall include data on the equipment to be used and the various measuring
devices.

E. The pump shall not be shipped until hydrostatic and performance test submittals
are approved.

F. The manufacturer shall submit for approval certified copies of the reports of the
performance tests for each pump. These reports shall be complete and shall show
all observed data, formulas, corrections, and constants used to arrive at the head,
capacity, horsepower and efficiency of each test run. A sample calculation shall also
be included to show how the results were obtained from the return data.

3.4 EIELD QUALITY CONTROL. The general requirements for system testing,
check out, initial start-up, certification and instruction of plant personnel are
contained in the section on Master Specification Section 01180, Equipment,
Materials, Parts and Tools.

End of Supplemental Section
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SECTION 15110 - SUPPLEMENTAL
AWWA BUTTERFLY VALVES AND ELECTRIC MOTOR OPERATORS
PART 1 - GENERAL

1.1 SCOPE. Specifications covers furnishing of 25 resilient seated Butterfly Valves
and Electric Actuators of size 48 inch (600mm) diameter suitable for wastewater
application.

AWWA butterfly valves shall be furnished complete with actuators and accessories as
specified herein. The valve shall be designed for the rated working pressure of 250 psig
minimum plus additional 40% for surge pressure.

1.2 GENERAL. Butterfly valves shall be of Resilient Seated, tight closing design
and fully comply with the latest revision of AWWA Standard C504-06 and shall be
supplied with floor mounts. The Valves shall be bi-directional with bubble-tight shut
off at rated pressure, and shall be suitable for applications involving throttling
service, ON/OFF service and for applications requiring valve actuation after long
periods of inactivity.

The manufacturer shall have manufactured Resilient Seated butterfly valves for a
period of at least ten years.

1.2.01 General Equipment Requirements. The General Equipment Stipulations in
Master Specification Section 01180, Equipment, Materials, parts, and Tools shall apply
to all equipment and materials furnished under this section.

1.2.02 Governing Standard. Except as modified or supplemented herein, all butterfly
valves and manual actuators shall conform to the applicable requirements of
ANSI/AWWA C504.

1.2.03 Marking. Supplementing the requirements of Section 6.1 of the governing
standard, the country of origin of all castings and an identifying serial number shall be
stamped on a corrosion-resistant plate attached to the valve body.

1.2.04 Temporary Number Plates. Each butterfly valve shall be tagged or marked in
the factory with the identifying number listed in the Contract Documents.

1.2.05 Permanent Number Plates. All butterfly valves, except buried or submerged
valves, shall be provided with a permanent number plate. The location of number
plates and the method of fastening shall be acceptable to Engineer. Numerals shall
be at least 1 inch (25 mm) high and shall be black baked enamel on anodized
aluminum plate or as indicated in the Contract Documents.

1.3 SUBMITTALS. Complete drawings, details, and specifications covering the
valves and their appurtenances shall be submitted in accordance with Master
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Specification Section 01080, Project Submittals. Included in the submittal shall be
drawings by the valve manufacturer to indicate the position of the valve actuator and
valve shaft. Submittal drawings shall clearly indicate the country of origin of all ductile
iron valve components.

The drawings shall include separate wiring diagrams for each electrically operated or
controlled valve and the electrical control equipment. Each drawing shall be identified
with the valve number or name as specified in this section.

Certified copies of test results as specified herein by Section 5 of ANSI/AWWA C504,
with an affidavit of compliance as indicated in Section 1.7 of C504, shall be submitted to
Engineer before the valves are shipped. Certified copies of physical and chemical test
results shall be submitted for the materials of construction of valve components.
Manufacturer shall submit certification that each valve and all appurtenances furnished
is in accordance with the reference standards. Submit pressure, vacuum and
temperature ratings of valve.

Contractor shall submit results of all pressure and leakage testing.

1.4 WARRANTY. For a period of one year from date of acceptance, or installation and
final payment under this specification, the Contractor shall repair or remove and replace
to the satisfaction of the Engineer without additional cost to the Owner, any and all parts
which in the opinion of the Engineer prove defective either in design, material or
workmanship and shall supply without charge any service required because of such
defects.

PART 2 - PRODUCTS

2.1 ACCEPTABLE PRODUCTS. Butterfly valves shall be limited to the
manufacturers as specified herein. Sizes and styles for the manufacturers shall be
limited as indicated, without exception:

Manufacturer

A. TYCO

B. DEZURIK

C. PRATT

D. VALVE-MATIC

2.2 MATERIALS. Except as modified or supplemented herein, materials used in the
manufacture of butterfly valves shall conform to the requirements of ANSI/AWWA C504.
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Acceptable shop coatings are listed in the following table.

Asphalt Varnish Fed. Spec. TT-C-494
Epoxy Enamel (NSF Ameron “Amerlock 400 High-Solids Epoxy
certified systems) Coating”, Carboline “Carbogard 891", Tnemec

“Series N140 Pota-Pox Plus”, or approved
equal, immersion service.

Epoxy Enamel (non- Ameron “Amercoat 385 Epoxy”, Carboline
NSF certified) “Carbogard 890", Tnemec “Series 69 Hi-Build
Epoxoline II”, or approved equal

Universal Primer As recommended by the manufacturer and
compatible with the field coating

Rust-Preventive As recommended by manufacturer
Compound

2.3 VALVE CONSTRUCTION.

2.3.01 Valve Design. The butterfly valve shall be of triple eccentric resilient seat and will
fully comply with AWWA Standard C-504-06 having 30 inch long body, flanged of class
250B suitable for a maximum steady state fluid working pressure up to 150 PSI.

2.3.02 Valve Body. All valve bodies shall be cast ductile iron ASTM A536 Grade 65-45-
12. Flange drilling shall be in accordance with ANSI B 16.47. Body wall thickness shalll
be in strict accordance with AWWA C504.

2.3.03 Flanges. Flanges shall be finished to true plane surfaces within a tolerance limit
of 0.005 inch (125 un). The finished face shall be normal to the longitudinal valve axis
within a maximum angular variation tolerance of 0.002 inch per foot (0.017 percent) of
flange diameter. Flanges shall be drilled and spot faced per ANSI B16.1, Class 250.
The degree of smoothness of the flange faces shall be 125 RMS.

2.3.04 Mechanical Joint Ends. Mechanical joint ends shall be either mechanical
joint or push-on ends conforming to ANSI/AWWA C111/A21.11.

2.3.05 Valve Shafts. All shafts shall be turned, ground, polished and constructed of AISI
321 or Type 316/316L stainless steel. Shafts shall be two-piece, stub type and keyed for
actuator connection. Shaft diameters shall meet minimum requirements established by
the latest revision of AWWA Standard C504 for their class, where applicable. Shafts
shall be protected and be of the dry shaft design.

2.3.06 Valve Seats. Acceptable seating surfaces mating with rubber are AISI Type 316
stainless steel, or monel for all valves; bronze for 20 inch (500 mm) and smaller valves.
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Seats shall be located on the valve body or disc as required. Valve seat configurations
which rely on the mating pipe flange to hold the seat in position in the valve body will
not be acceptable.

The valve seat shall be natural rubber or Buna-N that is certified compliant with NSF
61.

2.3.07 Valve Seat Ring. The body shall retain the third eccentricity by means of
stainless steel 316 bolted in, mating seat ring and epoxy coating on valve interior (
Wetted Ferrus Surfaces Only) meeting to AWWA standard C550. This third
eccentricity shall ensure non-rubbing opening and closing action, torque closing
instead of position closing functionality, and a whipping action whilst closing. In case of
a stainless seat ring this ring shall be pressure tight by means of an O-ring chambered
behind the seat ring.

2.3.08 Valve Seal. All seals shall be constructed of synthetic rubber compound such as
Buna N or EPDM and suitable for bi-directional shutoff at rated pressure. Seals shall be
retained in the valve disc by mechanical means with a retaining ring. Seals shall be a
full 360 degrees circumference and replaceable without dismantling the actuator, disc or
shaft and without removing the valve from the line. Actual tight shut off shall be
achieved by given interference between the resilient disc seal and the body seat ring.

2.3.09 Valve Bearings. All butterfly valves shall be fitted with sleeve-type bearings.
Bearings shall be of corrosion resistant and self-lubricating. Bearing load shall not
exceed 1/5 of the compressible strength of the bearing or shaft material.

2.3.10 Valve Disc. All valve discs shall be constructed of cast ductile iron ASTM A536
Grade 65-45-12. Disc and shaft connection shall be made with stainless steel pins. Disc
shapes shall be lens shaped. Optionally the disc should have the ability to be positively
locked out mechanically with two retractable stainless steel rods against full line
pressure. The retracted position of these rods should be externally visualized. The
retraction devices need to be encapsulated and lockable. Optionally the valve requires
an integrated device which enables the disc/shatft train to be movable in axial position
for minimum in one direction and in opposite direction when the valve is in full open
position. The device needs to be operated from the outside of the valve.

2.3.11 Rotation. The direction of rotation of the handwheel to open the valve shall be to
the left (counterclockwise).

2.3.12 Valve Accessories. The Valve shall be supplied with Floor mounting bracket shall
be made of Ductile Iron.

2.4 ELECTRIC MOTOR OPERATORS. Valve actuators shaft shall conform to AWWA
Standard C504 and shall be designed to hold the valve in any intermediate position
between full open and fully closed without creeping or fluttering. Electrical actuators
shall be Multiturn type.
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2.4.01 Manufacturers
e Limitorque. L120-85 with PT Series PTA-120 worm gear actuator.
e Rotork. A Range with Type IW or Type IWS worm gear actuator.
e Auma. SABV07.1 through SABV48.1, EIM Series M/IMG.

2.4.02 Enclosure. NEMA 4X.

2.4.03 Power Supply. As scheduled in the Contract Drawings.

2.4.04 Space Heaters. Provide in motor and control enclosures for condensation
control during normal operations.

Minimum Rating: 10 watts, 120 volts.
During storage, connect heaters to 120 volt power supply
2.4.05 Design Parameters: Design to allow operator to be mounted and removed

without unloading operated stem, and to allow operation of stem without actuator
operator.

2.4.06 Valve Position Indication:

Electronically monitored indicator.
Open, closed, and mid-position stamped on enclosure.

Provide a stainless steel band graduated in 10 percent increments and fastened to
actuator operator.

2.4.07 Limit Switches: Provide a minimum of four limit switches, with at least two
reserved for remote indication of valve position.

SPST contacts rated for 10 amperes at 120 VAC.

Factory set to the full open and full closed position, adjustable with power applied to any
point between or beyond full open and full closed position.

2.4.08 Local Controls: Provide each actuator operator with “Local-Remote” selector
switch and “Close-Hold-Open” control pushbuttons.

The control switches shall be of the heavy duty; industrial type rated 10 amperes at 600
volts.

Provide 10 Amps, 120 AVC rated dry type output contact to close when “Remote”
selection is selected for remote monitoring.
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Include high intensity LED indication lights for the following:
¢ Red for open position.
e Green for closed position.
e Both lit during intermediate travel.

2.4.09 Complete Operator Assembly: The electric valve operator shall consist of a
motor, reduction gearing, limit switches and all other accessories required providing
satisfactory operation of the valve.

The operator and all accessories shall be enclosed in watertight housings, which shall
effectively withstand a water spray from any angle for a period of not less than one
hour.

The operator and any required extension shall be mounted directly on the valve.

2.4.10 Handwheel. The operator shall be equipped with a handwheel for manual
operation.

All reduction gearing in the operator shall run in an oil bath or shall be grease lubricated.
Ball or roller bearings shall be used throughout.

The location and type of bearings used to handle thrust load of the electric operator
shall be approved by the Engineer.

A handwheel for manual operation shall be attached to the operating shatft.

Operation of the handwheel in a counter-clockwise direction shall open the valve.

A direction arrow with the word “OPEN” shall be cast on the handwheel.

2.4.11 Operation From Intermediate Position: The valve operator shall be designed to

operate the valve from and/or to any intermediate position and shall be of sufficient size
and rating to open and close the valve under any condition of operation.

2.4.12 Reduction Gearing The reduction gearing shall be made of steel or bronze and
shall be rated to withstand safely at least twice the forces required to operate the valve
at its rated unbalanced working pressure.

2.4.13 Motor. The motor shall be of the high torque, low starting current, reversing,
squirrel cage, three (3) Phase continuous duty designed specifically for valve operation
service and shall be in conformity with all applicable requirements of current NEMA and
ANSI Standards.

The motor current shall not exceed the nameplate rating under any condition of
operation of the valve.
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The motor shall be designed for a temperature rise not to exceed that permissible for
the insulation used in accordance with ANSI Standards.

The motor shall have ball bearings and shall be equipped with grease seals.
RPM of the motor shall not exceed 1800.

2.4.14 Torque Switches The operator shall be equipped with an approved device
designed to limit the force applied to the valve.

Provide four SPST, 10 Amps, 120 VAC rated output contact to monitor valve overtorque
condition.

This device shall be adjustable and shall be designed to protect the valve from damage
during the entire operating cycle.

2.4.15 Transfer from Motor Operation to Manual Operation

A mechanical shifting device of approved design shall accomplish the transfer from
motor operation to manual operation.

Manually operated electrical interlock shall be provided which shall prevent electric
motor operation unless the interlock is operated.

The setting of the operator for motor or manual operation shall be clearly indicated.
The manual operating handwheel shall not rotate during electric motor operation.

2.4.16 External Connection Provisions:

All wiring for external connection shall be terminated at terminal blocks except those
terminal studs may be used for motor leads.

The terminal blocks shall be made of molded plastic with integral barriers between
terminals.

Terminal screws shall be made of brass with machine threads.

The terminal blocks shall be equipped with white marking strips, which shall be marked
as shown on the drawings.

2.4.17 Enclosure Location/Conduit Provisions

The enclosures housing the electrical components shall be attached to the side of the
operator at locations as approved by the Engineer.
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The enclosure housing the terminal blocks shall be drilled and tapped for two 1¥2-inch
(40 mm) conduit connections.

The conduit openings shall be so located that there will be an unobstructed access for
conduit connection after installation of the operator.

2.4.18 Operators for Open/Close Service

Accept and latch momentary OPEN and CLOSE dry contacts for the purpose of driving
the valve to one of the two extreme ends of travel. Mid-travel positioning is not
available in the remote control mode.

Motor:

e Three-Phase Actuators Operators: Three-phase, AC, induction motor. Include
self-correcting circuitry or lock-out circuitry for protection against out-of-phase
rotation.

e Size for a minimum of 1.5 times the required actuator torque.

Motor Controller: Electrically interlocked OPEN and CLOSE contactors rated for 60
starts per hour.

2.5 PAINTING. All surfaces of the valve shall be clean, dry and free from grease before
applying paint or coating. Coating to be NSF 61 approved (Ameron 2). The valve interior
and exterior surfaces, except for the seating surfaces, shall be provided with the
manufacturers standard unless otherwise specified by contract.

2.6 TESTING. Hydrostatic and leakage tests shall be conducted in strict accordance
with AWWA Standard C504.

2.7 PROOF OF DESIGN. The manufacturer furnishing the valves and gear units
under the specification shall be prepared to show that the valves provided meet the
design requirements of AWWA Standard C504.

2.8 SPARE PARTS. The following spare parts shall be provided.

1. (1) Complete valve / electric actuator Unit
2. (4) Seal Rings

3. (4) Radial bearings

4. (4) Packing and O-Ring Kits

5. (2) Torque Switches

6. (2) Complete Shaft

7. (4) Complete maintenance kit including gasket, seal, bearing, fasteners, (4)
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limit switches

PART 3 - EXECUTION

3.1 INSTALLATION. Valves will be installed in accordance with Master
Specification Section 15010, Valve Installation.

3.1.01 Installation Check. An experienced, competent, and authorized representative of
the manufacturer shall visit the site of the Work and inspect, check, adjust if necessary,
and approve the equipment installation. The representative shall be present when the
equipment is placed in operation in accordance with Master Specification Section
01180, Equipment, Materials, Parts, and Tools and shall revisit the job site as often as
necessary until any problems are corrected and the equipment installation and
operation are satisfactory in the opinion of Engineer.

The manufacturer's representative shall furnish a written report certifying that the
equipment has been properly installed and lubricated; is in accurate alignment; is free
from any undue stress imposed by connecting piping and appurtenances; and has been
operated under full load conditions and that it has operated satisfactorily.

End of Supplemental Section
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SECTION 15116 - SUPPLEMENTAL
METAL-SEATED BONNETTED GATE VALVES
PART 1 - GENERAL

1.1 SCOPE. This section covers the furnishing of twenty five (25) 48-inch (600 mm)
metal-to-metal seated bonneted gate valves, with bevel gear operators for wastewater
service as indicated in the Contract Drawings.

The valves shall be furnished complete with actuators and accessories as specified
herein as indicated in the valve schedule in the Contract Drawings.

The valve shall be Full Port Open and shall be used for Bi Directional Services. The
Valve shall be operated thru Manual Bevel Gear Operator, coupled thru 90 deg. miter
box of adjustable length (13" thru 19”) to match the existing core holes located in cast
iron floor box mounted in the ceiling core hole at ground level, connected thru extension
rod having a 2 square nut at the top to operate the valve. The location of the valve is on
second level below the grade of the B-house basement at 89 elevation. The Valve
Horizontal centerline is 40” (+/-) above the floor level at an elevation of 924 feet (+/-).
The average height of the basement, from the floor to the ceiling slab varies between
211" and 223”. The ceiling slab is 18 thick. The horizontal centerline distance between
the valve shaft and the bevel gear operating shaft varies between 13” and 20” and
depends on core holes locations. (Field verification for each clarifier to match the
Centerline of existing core holes is required). The overall valve height from the valve
center line up to the spindle Cover top not to exceed more than 190” and the manual
gear actuator square nut depth should be at an elevation of 108'4” (+/-) Approx. 2"
below the grade. (Field verification required). The flanges face to face distance 30 with
32 RMS finish having minimum port opening/seat ID not less than 46.5”. The Gate and
Seat finish shall not exceed more than 32 RMS.

The valve shall be rated for a working pressure for not less than 125 psi (865 kPa) and
shall be in conformity with the current AWWA C-500, Gate Valves (except as noted
below).

The valve will be supplied with a floor box which will replaced with existing floor box and
shall be in accordance with DWSD master spec 15180

1.2 GENERAL. Equipment provided under this section shall be fabricated and
assembled in full conformity with drawings, specifications, engineering data,
instructions, and recommendations of the equipment manufacturer, unless exceptions
are noted by Engineer.
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Valves shall be furnished with all necessary parts and accessories indicated on the
drawings, specified, or otherwise required for a complete, properly operating
installation and shall be the latest standard products of a manufacturer regularly
engaged in the production of valves.

1.2.01 General Equipment Requirements. The General Equipment Stipulations in
Master Specification Section 01180, Equipment, Materials, Parts, and Tools shall apply
to all equipment and material furnished under this section.

1.2.02 Governing Standard. Except as modified or supplemented herein, all bonneted
gate valves shall conform to the applicable requirements of ANSI/AWWA C-500 (except
as noted).

1.2.03 Marking. Supplementing the requirements of Section 7.1 of the governing
standard, the name of the country where the valve body was manufactured shall be cast
on the exterior of the body. The name of the country where the gate was manufactured
shall be molded into the resilient seat material.

1.2.04 Temporary Number Plates. Each valve shall be tagged or marked in the factory
with the identifying number listed in the Valve Schedule.

1.2.05 Permanent Number Plates. All valves, except buried or submerged

valves, shall be provided with a permanent number plate. The location of number
plates and the method of fastening shall be acceptable to Engineer. Numerals shall be
at least 1 inch (25 mm) high and shall be black baked enamel on anodized aluminum
plate or as indicated in the Contract Documents.

1.3 RELATED WORK

Section 01080 Project Submittals

Section 01180 Equipment, Materials, Parts, and Tools
Section 09900 Painting

Section 15010 Valve Installation

Section 15180 Valve and Gate Actuators
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1.7 SHIPPING AND UNLOADING. The valve shall be shipped fully assembled. The
valve flange faces and machined surfaces of the pads shall be coated with an approved
type of grease and protected by means of wooden pieces bolted in place. The shipping
crates shall incorporate all necessary skids and lifting devices for crane slings.

Devices not attached to the valve during shipment shall be packed in boxes and
properly labeled for assembly. All such devices shall be shipped machined and fitted.
No machining of these devices in assembly shall be required.

The valve shall be drained of all test water and closed before shipment.

1.8 SUBMITTALS. The bidder shall submit drawings and/or general descriptive data
showing the principal dimensions and design features of the valve he proposes to
furnish. The bidder shall also furnish the following information with his bid for each size
of valve, and each size and type of operator he proposes to furnish. Bids submitted
without this information may be rejected.

Type of Valve (Wedge Gate Valve/Knife Gate Valve).

Port Size/Seat ID, inches (millimeters).

Total weight, each complete assembly, Ibs. (kgs.).

Total Height (From valve center to the top of the valve stem cover/ in full open

position).

Width, face to face of flanges, inches (mm).

Rated working pressure of valve, psi (kPa).

Valve shaft diameter, inches (mm).

Minimum thickness of metal in body of valve, inches (mm).

Thickness of metallic seat, inches (mm).

10 Material of valve body, gate, seat and spindle.

11.Number of turns to manually operate valve for full travel with and without
operator.

12. Maximum input force required at hand wheel to manually
Operate valve, Ibs. (N).

13.Torque limit of shear pin, ft.-Ibs. (N-M).

14.Required Torque to open and close the valve in ft.-lbs. (N-M).

rwnE
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1.9 DRAWINGS. Within fifteen (15) days after the date of the Purchase Order, the
contractor shall furnish and deliver to the Engineer for approval, six (6) copies of
drawings showing the exact dimensions of the valve. These drawings shall be with
sufficient details to permit the design of the foundation and connecting piping.

Within thirty days after the date of the Purchase Order, the contractor shall furnish and
deliver to the Engineer for approval, six (6) copies of certified drawings as follows:

Supplemental Specifications are issued separately from the Master Specifications on a per contract basis to provide
information not provided in the Master Specifications. All Conditions of the Contract apply to information provided in
this Supplemental Specification.

Water and Sewerage Department City of Detroit
15116 - 3 - Supplemental





DIVISION 15 SUPPLEMENTAL SPECIFICATIONS (October 2009)
METAL-SEATED BONNETED GATE VALVES — SUPPLEMENTAL PC-776

A. Assembly drawings in sufficient detail to identify every part of the valve and
operator.

B. General dimensions drawings showing the principal dimensions of the valve and
all operating appurtenances. Weight of valve and operator shall be indicated on
the drawing.

C. Detail drawings of the various parts of the valve and operator subject to normal
maintenance and repair. Bolt torque requirements shall be indicated on the
drawing, for all bolted joints.

D. Detail drawings showing materials of construction and design information
required to be approved by the Engineer.

E. Recommended Spare Parts list for valve and operator with all the necessary
information required by the manufacturer for replacement for on orders for
replacement parts.

Drawings that do not meet the approval of the Engineer will be returned with notations
marked thereon for verification. Drawings not approved shall be revised and
resubmitted. Drawings that meet the approval of the Engineer will be stamped with the
Engineers approval stamp. One copy of each drawing will be returned to the Vendor.

Manufacture and assembly shall proceed in conformity with drawings bearing the
approval of the Engineer. All fabrication and assembly of equipment prior to the
approval of drawings applying to same shall be done at the Vendors risk and he shall
bear all expenses incurred in making changes required to conform with the drawings as
finally approved.

1.10 GUARANTEE AND SERVICE. For a period of one year from the date of
acceptance and final payment under this specification, the Vendor shall repair or
remove and replace to the satisfaction of the Engineer, without additional cost to the
City, any and all parts which in the opinion of the Engineer prove defective either in
design, material or workmanship and shall supply without charge any service required
because of such defects.
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PART 2 - PRODUCTS

2.1 MATERIALS. Materials in contact with water or the wetted parts shall be tested and
certified as meeting the Standards of UL / NSF for contaminants leaching into drinking
water in plant service.

A. Ductile Iron

All ductile iron castings shall be true to the design dimensions and shall be clear,
smooth, strong, tough, close-grained and free from blow or sand holes, porosity,
shrinkage, cold shuts, cracks or other physical defects. Plugging, welding, or patching
of defective castings will not be permitted, and castings repaired in such a manner will
be rejected. Ductile iron shall conform to the current ASTM designation: A-536,
Specification for Ductile Iron Castings, Grade 65-45-12

Tests shall be made to determine the chemical composition and tensile properties of the
ductile iron used in the castings in conformity with the requirements of the applicable
ASTM Specification. Three certified copies of the results of the tests shall be furnished
to the Engineer.

B. Carbon Steel

All Carbon Steel shall comply with the latest edition of ASTM A36, ASTM A108, ASTM
A240.

C. Stainless Steel

All stainless steel used in the construction of valve parts shall be in conformity with the
requirements of the current ASTM Specification: A-167, Stainless and Heat Resisting
Chromium-Nickel Steel Plate, Sheet, and Strip, Type 316; or the current ASTM
Designation: A-276, Stainless and Heat-Resisting Steel Bars and Shapes, Type 316; or
the current ASTM designation A564, Standard specification for Hot-Rolled and Cold-
Finished Age Hardening Stainless and Heat-Resisting Steel Bars and Shapes, Type
630 (17-4 PH).

D. Cast Brass

All cast brass used in the construction of valve parts shall be in conformity with the
requirements of the current ASTM Designation: B-62, Composition Bronze or Ounce
Metal Castings, UNS No. C83600, or approved equal.

E. Rolled, Forged and Extruded Bronze

All rolled, forged or extruded bronze used in the construction of valve parts shall be in
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conformity with the requirements of the current ASTM Specification: B-138, Manganese
Bronze Rods, Bars and Shapes, UNS No. C67500, HO2 (formerly half-hard), or
approved equal.

F. Bolts, Studs and Nuts

All bolts and nuts shall be threaded in conformity with the current ANSI B1.1, Screw
Threads, Coarse-Thread Series, Class 2 Fit.

All ferrous bolts, studs and nuts used in the assembly of the valves shall be Stainless
Steel Grade 316.

All bronze bolts, studs and nuts shall be in conformity with the requirements of the
current ASTM Specification B-98, Copper Silicon Alloy Rods, Bars and Shapes, UNS
C65100, C65500, C65800, or C66100. Bolts having cold-formed heads shall be made
of Alloy B-133, UNS No. 65100, HO4 (formerly hard); and bolts, studs, and nuts
machined from bar stock shall be made of Alloy UNS No. 65500, HO4, or approved
equal.

2.1.01 Design. The Gate valve shall be of the tight closing, metal to metal seated type,
rising stem. To limit the travel of gate for valve safety, adjustable mechanical stops
shall be incorporated in the valve to limit the travel of the gate to open and close the
valve.

2.1.02 Valve Body. The body and bonnet of each valve shall be made of Carbon steel
with SS 316 liner or stainless steel. To prevent excessive distortion under any operating
conditions or test, the valve body and bonnet shall have adequate reinforcing. In case
the valve body is carbon steel all the wetted parts shall have stainless steel lining SS-
316. Each valve body shall have an approved permanent manner in a conspicuous
place, the manufacturers name, initials or insignia, AWWA Class and the year of
manufacture. These letters shall have minimum height of inch (13 mm). The valve
body shell thickness shall be as per AWWA specification C-500.

2.1.03 Flanges. The valve shall have raised flanged ends, which shall be faced and
drilled, per ANSI B 16.1 Class 125. Flanges shall be spot faced on the backside. The
degree of smoothness of flange face shall be 32 R.M.S. The bolt holes shall be located
to accurately straddle centerlines.

2.1.04 Valve Base. Each valve shall be equipped with mounting base floor plate, the
surface of which shall be parallel to the horizontal centerlines of the valve. The base
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shall have machined bearing surfaces. The machined surface shall be finished to a
tolerance of surface finish of not more than 125 RMS micro-inches. The valve base
shall be machine leveled to 0.0005 inch for every 12 inch span. The mounting base
shall be either integral with the body or separately fabricated. The fabricated base shall
be made of ASTM A-36. Prior DWSD approval required.

2.1.05 Valve Shaft/Stem. The valve shaft shall be made of stainless steel 316 turned
orl7-4 PH Martensitic Stainless steel bars, ground and polished in conformity with the
requirements of the current ASTM Designation A 564. The shaft shall be of one piece,
extend through the bearings fitted into the valve body and will be secured to gate with
pre approved design .

The valve shaft/stem shall be securely attached to the valve gate by using a stem nut
which will fit in to the disc slot. Which shall be provided with sufficient clearance so that
side thrust from the gate will not imparted to the valve stem. The design of the
attachment of the valve shaft to the gate shall be indicated on the shop drawing for
review by the Engineer.

2.1.06 Stuffing Box and Gland. The valve shall be provided with a carbon steel stuffing
box at the projections of the valve shaft from the valve body. Stuffing boxes for
rectangular section packing shall be bushed in an approved manner with bushings
made of cast bronze or 316 stainless steel. Stuffing boxes for Vee type packing shall
be fitted with a cast bronze or 316 stainless steel bottoming ring. The stuffing box gland
and follower shall be made of cast bronze or 316 stainless steel and the gland studs
and nuts shall be made of bronze or 316 stainless steel. The follower shall be of split
construction. Lantern rings if provided shall be of split construction.

The stuffing box shall be packed with graphite packing Garlock Style 200, Garlock Style
432 or approved equal.

2.1.07 Bronze Mounting. All bearing surfaces of wedges, all glands through which
shafts and stem pass, all recesses for roller spindles, and all other wearing and bearing
surfaces shall be bronze or bronze bushed or approved equal. The size, location,
design and chemical composition of all bronze mountings shall be as approved by the
engineer.

2.1.08 Direction to Operate. All valves shall be designed to open Counter Clockwise
per Wastewater Standards .
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2.1.09 Yoke. The yoke supporting the operator shall be made of carbon steel or
stainless steel and shall be strong enough and designed to provide convenient access
for adjustment or removal of packing without disturbing any part of valve or operator
assembly. The support shall be adequate to withstand any forces that the operator and
valve produce.

2.1.10 Manual Operator. The manual operator shall be mounted pre approved design
supporting the operator and shall operate through gears, which shall be totally enclosed
in an approved type oil-tight ductile iron case. The gear case may be either oil
lubricated or grease lubricated. Oil lubricated gear case shall be equipped with oil-tight
filling and drain connections of approved design and with high and low oil level try
cocks. Grease lubricated gear case shall be equipped with approved button type
pressure fittings.

The gears shall have machine cut teeth and the gear ratios shall be designed for ease
of valve operation having stem diameter not less than 2.5, torque capability of 5200 Ib-ft
thrust capability 105000 pounds. The gear reduction shall result in the minimum
number of turns for operating the valve from fully open to fully closed consistent with the
foregoing requirements.

Operation of the valve in a counterclockwise direction shall open the valve. A direction
arrow with the word Open shall be tagged on suitable pre approved location. The valve
shall be shall be supplied with floor box with cover to be mounted on existing ceiling
hole.

2.2 ACCEPTABLE MANUFACTURERS.

Bids will be considered only from the manufacturers of Gate Valves or who are known
to be skilled and have been regularly engaged in the manufacture of equipment of the
type, class and size specified herein for a period of not less than ten years. The
Manufacturers shall be limited as indicated, without exception:

1- LVC VALVE
2- ITT FABRI VALVE
3- HILTON VALVE

2.3 TESTING

After assembly, the Gate valve and the valve operator shall be thoroughly lubricated,
adjusted and tested in the shop for performance in operation. The valve shall operate
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METAL-SEATED BONNETED GATE VALVES — SUPPLEMENTAL PC-776

throughout the full travel in both directions with free and smooth functioning of all parts
in the intended manner.

Tests shall be conducted in conformity with the requirements of the AWWA C-500
Specifications, except that the leakage test shall be conducted in both the directions per
MSS-SP-81. The tests shall be conducted in the following sequence:

1. Hydrostatic Test
2. Leakage Test
3. Performance Test

The parts under stress during the hydrostatic test shall be sounded with a test hammer
to detect any defects not apparent upon visual inspection. Any excessive distortion,
leakage, or sweating through or around any of the valve parts or joints shall be cause
for rejection. If leakage is due to defective machining of the joints, the defect may be
corrected by refinishing the surface. If leakage, sweating or dull sound is such as to
indicate defective material in any part, such part will be rejected and shall be replaced.

A. Witnessed Shop Tests
The following requirements apply to witnessing shop tests:

1. The DWSD Engineer or his representative shall witness shop test of each
valve 16 inch (400 mm) and larger in the manufacturers facilities. The
Vendor shall submit for approval, detailed test procedure forty-five (45)
days in advance of the test date. The tests shall be conducted strictly in
accordance with above specifications. Proof of calibration of gauges shall
be provided before the start of the tests.

2. The Engineer shall be given forty five- (45) days advance notice in writing
of all shop tests in order that arrangements may be made for his
representatives to attend. All travel expenses of the DWSD
representatives shall be provided by DWSD. The shop performance tests
will be witnessed by two (2) representatives of the Engineer.

3. If the Engineers representatives are required to come back to complete
the tests, or in the event a retest is required, all the expenses incurred by
Two (2) representatives of the Engineer to witness these tests, shall be
paid by the vendor / contractor.
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METAL-SEATED BONNETED GATE VALVES — SUPPLEMENTAL PC-776

2.4 CERTIFICATION OF TESTS. The Vendor shall furnish to the Engineer, Five (5)
certified copies of the results of all tests performed on the valves. The certification shall
include a brief description of how the tests were made.

2.5 PAINTING.

A. The coating shall be applied in strict conformity with the manufacturers

application directions. The interior coating shall have no deleterious effect upon
the quality, color, taste, or odor of potable water and be NSF Standard 61
approved.

B.  Allinterior and exterior ferrous metal surfaces, except machined, cadmium
plated, galvanized, or plastic covered surfaces, shall be thoroughly cleaned of all
rust and other items. Cleaning shall be performed per the requirements of SSPC
SP-10 for interior surfaces and SSPC SP-6 for exterior surfaces.

C. Machined and finished surfaces shall be protected with a suitable lubricant to
prevent rusting.

D. Interior non wetted surfaces shall be coated with two (2) coats of epoxy paint,
Amerlock 400, or equal for total Dry Film Thickness 10 to 12 mils thick. The paint
shall be approved for use on potable water per NSF List 61.

E.  All exterior ferrous surfaces shall be coated with two coats of Polyamide paint or
equal. The color of the exterior finish shall be green.

2.6 SPECIAL TOOLS. One complete set of wrenches, spanners and other tools
necessary for the adjustment and dismantling of each valve shall be furnished.
Standard open-end and pipe wrenches need not be included among these tools,
but socket wrenches and offset wrenches which can be used to better advantage
than standard open-end wrenches shall be included among the tools to be
furnished with the valves. All wenches and spanners shall be case hardened steel
forging and shall have a bright finish with working face dressed to fit nuts.

2.7 SPARE PARTS. The following spare parts shall be provided.

1. (1) Complete valve/actuator unit.
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2. (2) Complete manual Actuators
3. (2) Gear boxes for manual actuator
4. (4) O Ring Kits
5. (4) Bonnet Gaskets
6. (4) Gland Follower
7. (4) Gland Package Kit VEE Type
8. (2) Stuffing Box
PART 3 - EXECUTION

3.1 INSTALLATION. Valves shall be handled and installed in accordance with Master
Specification Section 15010, Valve Installation.

3.1.01 Installation Check. An experienced, competent, and authorized representative of
the manufacturer shall visit the site of the Work and inspect, check, adjust if necessary,
and approve the equipment installation. The representative shall be present when the
equipment is placed in operation in accordance with Master Specification Section
01180, Equipment, Materials, Parts, and Tools, and shall revisit the job site as often as
necessary until any problems are corrected and the equipment installation and
operation are satisfactory in the opinion of Engineer.

The manufacturer's representative shall furnish a written report certifying that the
equipment has been properly installed and lubricated; is in accurate alignment; is
free from any undue stress imposed by connecting piping and appurtenances; and
has been operated under full load conditions and that it has operated satisfactorily.

3.2. SCHEDULE. See the Valve Schedule as indicated in the Contract Drawings.

End of Supplemental Section
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LOW VOLTAGE VARIABLE FREQUENCY DRIVES PC-776

SECTION 16151 - SUPPLEMENTAL

LOW VOLTAGE VARIABLE FREQUENCY DRIVES

PART 1 - GENERAL

1.1 SCOPE This section covers ac voltage source, pulse width modulated (PWM)
type variable frequency drives with bypass contactor for the equipment listed in the
schedule at the end of this section.

1.2 GENERAL

Equipment provided under this section shall be fabricated, assembled, erected, and
placed in proper operating condition in full conformity with drawings, specifications,
engineering data, instructions, and recommendations of the equipment manufacturer,
unless exceptions are noted by the Contractor.

Unless otherwise indicated on the drawings, one variable frequency drive, complete with
all required control components, shall be furnished for each motor.

Drives shall be manufactured and assembled in their entirety at the VFD manufacturer's
factory.

Manufacturer of the AC drive shall be certified ISO 9001 facility.

1.2.01 Coordination The design of each variable frequency drive shall be coordinated
with the driven equipment. All low voltage variable frequency drives shall be of the
same manufacturer.

The equipment furnished under this section shall conform to the Equipment General
Provisions, Section 16050.

1.2.02 Governing Standards Each variable frequency drive shall be designed,
constructed in accordance with the applicable standards of NEMA, ANSI, UL, and IEEE,
and shall be designed for installation in accordance with the NEC. The drive
components shall be UL listed where applicable.

Governing standards:

ANSI/NFPA 70 (NEC)

IEC61000: Electromagnetic compatibility.

NEMA 250: Enclosures for electrical equipment
NEMA ICS 7: Industrial control and systems VFD
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NEMA ICS 7.1: Safety standards for construction and guide for selection installation and
operation of VFD.

UL 50: Enclosure for electrical equipment.

UL 98: Disconnect switches.

UL 507: Electric fan.

UL 508: Industrial control equipment.

IUL 508C: Power conversion equipment.

UL 991: Safety tests for safety related controls employing solid state devices.

OSHA 1910.95: VFD acoustic noise.

1.2.03 Nameplates All devices mounted on the face of each drive shall be provided with
suitable nameplates. Push buttons, selector switches, and pilot lights shall have the device
manufacturer's standard legend plate. All other devices shall have an engraved, laminated
plate, with at least 3/16 inch high, black lettering on a white background.

1.3 DESCRIPTION

Each drive shall produce an adjustable ac voltage/frequency output and shall be
equipped with an output voltage regulator to maintain correct output V/Hz despite
incoming voltage variations. Each drive shall be furnished with integral 3% line input
reactors.

Each drive will be provided with bypass contactor in an appropriate configuration such
that the pump/motor can be operated in either VFD or bypass mode without restricting
the capability to perform maintenance on the VFD System.

The general arrangement of VFD/Bypass Contactor shall be in accordance with the
sketch shown on drawing D-08-06-730.

1.3.01 Eighteen-Pulse Drives

Each drive, for motors rated 100 horsepower and above, shall be of the pulse-width
modulated type and shall consist of an 18-pulse, full-wave diode or gated-open SCR
bridge. The rectifier shall convert incoming fixed voltage and fixed frequency to a fixed
dc voltage. The pulse-width modulation technology shall be of the space vector type,
implemented in a microprocessor which generates a sine-coded output voltage.
Harmonics shall meet IEEE 519 guidelines.

The phase shifting transformer required to produce the phase shifted input to the 18-
pulse rectifier shall be provided with drive and may be mounted within the drive
enclosure as an integral part of the drive assembly or as a separate enclosure.
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The drive inverter output shall be generated by insulated gate bipolar transistors (IGBT)
which shall be controlled by six identical base driver circuits. The drive shall not induce
excessive power losses in the motor. The worst case RMS motor line current measured
at rated speed, torque, and voltage shall not exceed 1.05 times the rated RMS motor
current for pure sine wave operation. The drive shall be factory pre-set to operate most
common applications

1.4 SUBMITTALS

Complete drawings, details, and specifications shall be furnished in accordance with the
submittals section.

1.4.01 Shop Drawing Submittals: The shop drawing submittals shall include the
following information for each size and type of drive being furnished.

1. Name of manufacturer.

2. Types and model numbers.

3. Rated drive input kVA and output kVA.

4, Percent efficiency at 100 percent speed and 60 percent speed.

5. Maximum Btu heat release data and verification of the drive cooling
requirements.

6. Total weight and lifting instructions, height, mounting, and floor space
required. With the maximum dimensions of 25” D, 56” W, 94" H.

7. Panel interior and front and side exterior view details showing maximum
overall dimensions of transformer, and drive assembly.

8. Schematics, including all interlocks.
9. Wiring diagrams, including all internal and external devices and terminal
blocks.

10.  Locations and sizes of electrical connections, ground terminations, and
shielded wires.

11.  List of diagnostic indicators.
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12.  List of fault and failure conditions which the drive can recognize and
indicate for simultaneous occurrence.

13.  List of standard features and options.
14.  List of spare parts to be furnished.

15. Harmonic calculations by the drive manufacturer at the points of common
coupling. Detailed drawings and information showing how protection is
applied to comply with harmonic limits.

16. Input line protection model numbers and manufacturer's data sheets.
17.  Output filter model number and manufacturer's data sheets.

18.  Submit a detailed harmonic testing plan. The test plan should include
instruments to be used, verification of testing locations for voltage and
current harmonic metering, verification of maximum allowable voltage and
current distortion, and drive load and speed test parameters. VFD
manufacturer shall furnish field test, adjust and certify all installed AC
drives for satisfactory operation.

19. VFD software shall have an energy saving function that will reduce the
voltage to motor when selected for variable torque loads. A constant V/Hz
ratio will be maintained during acceleration. The output voltage will then
automatically adjust to meet the torque requirement of the load.

20. VFD should provide 3% line voltage imbalance without degrading power
converter performance.

1.4.02 Operation and Maintenance Manuals The operation and maintenance manuals
shall include the following information for each size and type of drive being

furnished.

1. Manufacturer's operation and maintenance manual for each size of
adjustable frequency drive. Programming instructions will be provided as
applicable.

2. Manufacturer's standard manuals for each size and type

of transformer. O&M manuals submittals must meet the standards for
Manuals, SEMPs, PMAs, etc., in content, structure and native format so
that they’ll easily “upload” to our on line O&M application. This is true for
all O&M documentation provided.
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3. Schematics, wiring diagrams, and panel drawings in conformance with
construction record.

4, Model numbers and up-to-date cost data for spare parts.

5. Troubleshooting procedures, with a cross-reference between symptoms
and corrective recommendations.

6. Connection data to permit removal and installation of recommended
smallest field-replaceable parts.

7. Information on testing of power supplies and printed circuit boards and an
explanation of the drive diagnostics.

1.5 SPARE PARTS

The drive manufacturer shall provide spare parts with a combined cost equal to at least
10 percent of the cost of a single drive for each type and size of drive supplied. The
spare parts shall include at least one complete set of all plug-in components for each
drive, and shall include but not limited to the following:

Two (2) drives

Power fuses

Control fuses

Indicating lights

Rectifier power semiconductors
Internal Fan

Power Module

Capacitor Assembly

LCD Graphic Keypad

Spare parts shall be suitably packaged in accordance with the Equipment General
Provisions, with labels indicating the contents of each package, and shall be delivered
to the Contractor.
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PART 2 - PRODUCTS

2.1 PERFORMANCE AND DESIGN REQUIREMENTS

2.1.01 Performance Each variable frequency drive controller shall be of sufficient
capacity and shall produce a quality output waveform for stepless motor control from

1 to 100 percent of base speed. Each variable frequency drive shall be suitable for
operating variable torque load consisting of RAS Pumps. Each variable frequency drive
shall meet the following ratings and parameters:

1. Input voltage and frequency 480 volts (10 percent); 3 phase, 60 Hz (£
3 Hz); imbalance, 2 percent maximum.
Continued operation with additional
momentary 25 percent voltage dip of 0.5
second duration from nominal input
voltage level.

2. Minimum drive efficiency 96 percent at 100 percent speed, 85
percent at 50 percent speed including
the phase shifting transformer losses.

3. Ambient temperature 0 to 40°C.
4, Relative humidity 0 to 95 percent (non-condensing).
5. Displacement power factor 95 percent or higher throughout the

entire operating speed range, measured
at drive input terminals.

6. Drive service factor 1.15 over motor full load current.

7. Overcurrent capability 110 percent for 1 minute for variable torque
(VT);

8. Volts/Hz ratio Voltage varies as the square of

frequency over the entire range of the
unit for variable torque drives, constant
over the entire range of the unit for
constant torque drives; except under
voltage boost condition.
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9. Acceleration/deceleration Adjustable over a range that meets time
the requirements of the driven
equipment.

10.  Output speed regulation 0.5 percent.

11.  Output frequency stability 0.1 percent of nominal.

12.  Power Loss Ride-Through 200 milli seconds

The following drive adjustments shall be provided:

1. Maximum speed.

2. Minimum speed.

3. Linear acceleration time.

4. Linear deceleration time.

5. Volts/Hz ratio; linear, squared, and automatic settings.

6. Voltage boost.

7. Process follower gain, offset, and bias.

8. Torque limit.

9. Critical frequency avoidance with adjustable bandwidth.

2.1.02 Fault Protection The design of the power circuit shall include provisions for
protection against fault conditions as follows.

1. Input Protection
a. Circuit breaker for isolating the VFD from input power source.

b. 3% INPUT line reactors

C. Solid state instantaneous overcurrent trip set at 180%.
d. Adjustable overvoltage and undervoltage protection with automatic
restart.
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e. Phase loss and reverse phase trip with manual restart.
2. Internal Protection

a. AC line, phase-to-phase transient voltage surge suppression
utilizing silicone avalanche suppressor diodes (SASD) minimum
class 4. Drive shall meet the requirements of IEEE C62.41.

b. Power device snubbers.

C.. Power devices rated 2.5 times line voltage.

d. Instantaneous overcurrent.

e. Static overspeed (overfrequency) protection.

f. DC bus overvoltage trip.

g. DC bus discharge circuit with an indicator lamp, for protection of
personnel.

h. Individual transistor overtemperature and overcurrent protection.

]

Control logic circuit malfunction indication.

Cabinet

3. Output Protection

a.

Inverse-time motor overload protection adjustable from 10 percent
to 100 percent.

Overvoltage protection.
Overfrequency protection.

Short circuit protection (three phase, phase to phase, and ground
fault protection).

Protection against opening or shorting of motor leads.

Static overspeed protection.
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g. Stall protection on overload with inverse time overcurrent trip,
adjustable current limit from 10 percent to 120 percent.

2.1.03 Harmonic Distortion Protection

1. Each variable frequency drive shall be provided with the necessary equip-
ment to protect the drive and the power system ahead of the drive from
harmonic distortion, as recommended in IEEE 519, 1992.

2. The drive shall operate satisfactorily when connected to a bus supplying
other solid-state power conversion equipment which may be causing up to
10 percent total harmonic voltage distortion and commutation notches up
to 36,500 volt-microseconds.

3. Current Distortion Limits: Maximum allowable total and individual harmonic
current distortion limits for each odd harmonic shall not exceed limits set
forth in IEEE 519, 1992. The utility connection shall be the primary point
of common coupling for current distortion.

4, Voltage Distortion Limits: Individual or simultaneous operation of the
drives shall not add more than 5 percent total harmonic voltage distortion
to the normal bus, as recommended in IEEE 519, 1992.

2.1.04 Safety Interlocks

1. The input circuit breakers shall be furnished with suitable key interlock
system to prevent simultaneous energization of VFD and bypass
contactor/starter.

2. The output contactors of VFD shall be electrically interlocked with the bypass

contactor to prevent simultaneous closure of both devices.

2.2 PERFORMANCE AND DESIGN REQUIREMENTS

2.2.01 Performance. All drives shall be pulse-width modulated type, as manufactured
by Allen-Bradley, ABB, Cutler Hammer, Siemens, or Square D.

2.2.02 Adjustments. All low voltage variable frequency drives shall be a product of the
same manufacturer. The General Contractor shall be responsible for selecting the single
drive manufacturer of all drives listed in the schedule at the end of this Section.
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2.3 CONSTRUCTION

2.3.01 Fabrication and Assembly

1. Each variable frequency drive system shall be shop assembled in a single
enclosure using interchangeable plug-in printed circuit boards and power
conversion components wherever possible. Shop assembly shall be
performed by the drive manufacturer; systems fabricated or assembled in
whole or in part by parties other than the drive manufacturer will not be
acceptable. Changes to the drive manufacturer's product by a distributor
or system integrator are not allowed.

2. Input line reactors, phase shifting transformers, fuses, circuit breakers,
input filters, and output filters, where required, shall be mounted within the
drive enclosure, without exception. Isolation/voltage matching
transformers, where required, may be enclosed separately from the
remaining drive equipment. Bypass Contactor shall be enclosed in a
separate section.

2.3.02 Wiring

1. Internal cabinet wiring shall be neatly installed in wireways or with wire ties
where wireways are not practical. If wire ties are used, the wire bundles
shall be held at the back panel with a screw-mounted mounting base.
Bases with a self-sticking back are not acceptable.

2. Power entry and exit shall be through the bottom of each drive.

3. Terminal blocks shall be nonbrittle, interlocking, track-mounted type,
complete with a marking strip, covers, and pressure connectors. Screw
terminals will not be acceptable. A terminal shall be provided for each
conductor of external circuits, plus one ground for each shielded cable. In
freestanding panels, 8 inches of clearance shall be provided between
terminals and the panel base for conduit and wiring space. Not less than
25 percent spare terminals shall be provided. Terminals shall be labeled
to agree with the identification on the submittal drawings. Each control
loop or system shall be individually fused, clearly labeled, and located for
ease of maintenance.

4, All grounding wires shall be attached to the sheet metal enclosure with a
ring tongue terminal. The surface of the sheet metal shall be prepared to
ensure good conductivity and corrosion protection.
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5. Wires shall not be kinked or spliced and shall be color coded or marked on
both ends. The markings or color coding shall agree with the submittal
drawings.
6. With the exception of electronic circuits, all interconnecting wiring and

wiring to terminals for external connection shall be stranded copper,
insulated for at least 600 volts, with a moisture-resistant and flame-
retardant covering rated for at least 90°C.

2.3.03 Enclosures

1. The drive shall consist of factory mounted and wired components within a
dead front, grounded, NEMA Type 12 enclosures with fans and filters. The
complete drive package, including accessories, shall fit into the space
indicated on the drawings. Dimensions of the drive including the bypass
section shall not exceed 56"W x 24"D x 96"H.

2. Freestanding panels shall be suitable for mounting on a concrete
housekeeping pad and shall include provisions for anchoring to the
supporting structure. Suitable lifting facilities shall be provided for
handling and shipment.

3. Relays, terminals, and special devices inside the control enclosure shall
have permanent markings to match the identification on the
manufacturer's wiring diagrams.

4. All plug-in type boards shall be mechanically held at the circuit board
connector. Compression fit only at the connector will not be acceptable.

5. All panels shall include a space heater to maintain the temperature of 70
deg F.
6. VFD front panel should be equipped with display windows for flow meter

(RAS flow) and sludge density/sludge depth meter.

7. All enclosures shall have a lock with a R-36 core so that only electricians
have access. Any exception or deviation to these specifications shall be
indicated in writing.

2.3.04 Shop Painting

1. Alliron and steel surfaces, except machined surfaces and stainless steel,
shall be shop cleaned in accordance with the coating manufacturer's

Supplemental SPECIFICATIONS ARE issued separately from the Master Specifications on a per contract basis to
provide information not provided in the master specifications. ALL CONDITIONS of the contract apply to information
provided in the supplemental specifications.

Water And Sewerage Department City Of Detroit

16151 - 11 - Supplemental





DIVISION 16 SUPPLEMENTAL SPECIFICATIONS (October 2009)
LOW VOLTAGE VARIABLE FREQUENCY DRIVES PC-776

recommendations, and finished with the drive manufacturer's standard
coating. Finish color shall be medium gray or the manufacturer's standard
color. Dry film thickness of the finish coat shall be at least 4 mils. Field
painting, other than touchup, will not be required. A sufficient quantity of
additional coating material and thinner shall be furnished for field touchup
of damaged coatings.

24  ACCESSORIES

A. A warning nameplate shall be mounted on each drive to warn the operator
to trip the circuit breaker before performing any maintenance.

B. Each eighteen-pulse drive shall be supplied with an input AC line reactor.
Provide proper transient protection of the drive input power devices. AC
Line reactors shall be factory mounted and wired within the drive
enclosure.

C. All VFD panels will be provided with a documentation pocket containing
set of schematics and an O & M manual.

D. The VFD and bypass contactor shall be furnished with suitably rated input
circuit breakers for isolation of device from the incoming power source.

E. Bypass Contactor/Starter

1. Bypass starter shall be provided for each VFD. The starters shall
be FVNR-type and rated suitably for the connected motors.

F. Overload protection will be provided for "bypass starters in accordance
with NEC requirements

25 CONTROLS

A. Each variable frequency drive shall include the following features in
addition to those indicated on the drawings:

1. A door mounted membrane keypad with integral 3-line, 24
character minimum LCD display that is capable of controlling the
drive and setting drive parameters. The keypad module shall be
programmed with factory set drive parameters in nonvolatile
EEPROM or FLASH memory and shall be resettable in the field
through the keypad. The keypad module shall contain a self-test
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DIVISION 16 SUPPLEMENTAL SPECIFICATIONS (October 2009)

LOW VOLTAGE VARIABLE FREQUENCY DRIVES PC-776
software program which can be activated to verify proper keypad
operations.

2. Microprocessor-based regulator. Nonvolatile memory modules

shall have a useful life of at least 20 years without requiring battery
or module replacement.

3. Input thermal-magnetic or motor circuit protector type molded-case
circuit breaker disconnect rated 22,000 amperes RMS symmetrical
interrupting capacity. Circuit breakers shall be labeled in
accordance with UL standard 489. The circuit breakers shall be
mounted inside the controller enclosure and shall have door
interlocks and a handle with provisions for padlocking in the "Off"
position.

4, Input line high-speed, current limiting fuses rated 200,000 amperes
interrupting and specifically designed for solid-state applications.

5. Manual speed adjustment.

6. Indication of power "On", drive "Run", and drive "Fault".

7. Elapsed time meter.

8. Speed indication - calibrated in percent rpm, digital readout.
9. Control circuits of not more than 115 volts supplied by internal

control power transformers. Control power transformers shall have
additional capacity as required by external devices indicated on the
drawings. Control power transformers shall be equipped with two
primary leads fused, one secondary lead fused, and one secondary
lead grounded.

10.  Automatic controller shutdown on overcurrent, overvoltage,
undervoltage, motor overtemperature, input phase-loss, input line
surge, and other drive fault conditions. Controller shutdown shall
be manually reset type. Incoming terminals shall accept wiring
from temperature switches located in the motor.

11. Diagnostic indicators that pinpoint failure and fault conditions.
Indicators shall be manually reset to restore operation after
abnormal shutdown.
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SUPPLEMENTAL SPECIFICATIONS (October 2009)

LOW VOLTAGE VARIABLE FREQUENCY DRIVES PC-776

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Isolated process follower with offset, gain, and span adjustment for
accepting a remote 4-20 mA speed control signal rated 60 to 100
percent speed.

Process control output for remote 4-20 mA speed indication, rated
0 to 100 percent speed.

Spare interlock contacts rated 5 amperes at 120 volts ac, wired
separately to the unit terminal board. One NO and one NC isolated
spare interlock shall be furnished with each drive. Additional
interlock contacts shall be provided as indicated on the drawings.

Drive fault and run status contacts for remote indication, rated
5 amperes at 120 volts ac.

Speed droop feature which reduces the speed of the drive on
transient overloads. The drive shall return to set speed after the
transient is removed. If the acceleration or deceleration rates are
too rapid for the moment of inertia of the load, the drive shall
automatically compensate to prevent drive trip.

Heavy duty, oil-tight pilot devices of the 30.5 mm type.

Individual adjustable speed profile settings for start, stop, entry,
slope, and minimum and maximum speed points.

Coast, controlled ramp, or dc injection selectable modes of
stopping.

Adjustable PWM carrier frequency. The inverter output section
shall be provided with adjustable PWM carrier frequency from 500
Hz to 10 kHz.

Noise level of installed equipment shall not exceed 85 dB as
measured by an appropriate calibrated instrument. The required
sound level limit shall be met at a minimum of four locations, each
not more than 3 feet above the floor and not more than 10 feet from
the equipment. This requirement shall also apply to all filters,
reactors, and transformers supplied with the drive.

All VFD panels will have a fluorescent utility light and a 120vac
receptacle on a separate circuit. The overhead fluorescent light will
be door switched.
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LOW VOLTAGE VARIABLE FREQUENCY DRIVES PC-776

23.  Adirty filter indicating light shall be provided on the control panel
with a contact for remote alarm.

B. Diagnostics: Diagnostic indicators on the face of the drive shall display
the type of fault responsible for drive shutdown, warning, or failure. If two
or more faults occur simultaneously, the diagnostic segment shall record
or indicate each condition. The drive shall be capable of storing 15 events
with a time and date stamp for each event.

C. Communications/Software:

1. Drive shall be capable of communications through standard
protocols including EtherNet/IP, RS232 and RS485.

2. Drive shall be able to communicate with at least two networks at
the same time. EtherNet/IP, ControlNet, or DeviceNet are the
preferred networks.

3. Drive communications adapter shall have individually selectable
fault actions in the case of a communications loss, or if the
controller is idle (in program mode or faulted). Selections include
faulting the drive, stopping the drive, zeroing data written to the
drive, holding the drive in its last state, and using a selectable fault
configuration.

4. The 1/0O packet shall consist of drive status and feedback,
command and reference, and at least 8 data words of inputs and 8
data words of outputs that can be dynamically configured to access
any parameter.

5. Startup wizards shall be provided to facilitate drive commissioning
and startup.

2.6 Motor Protection Relay

Provide a Motor Protection Relay (MPR) with necessary potential transformers,
current transformers, and ground current transformers — Mutilin SR469 to include
the following alarms, trips and other protective features:

. Overload — Trip-Alarm-Block Start
. Overload Lockout — Block Start
. Undercurrent/Underpower — Trip-Alarm-Block Start
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LOW VOLTAGE VARIABLE FREQUENCY DRIVES PC-776
. Current Unbalance - Trip-Alarm-Block Start
. Ground Fault - Trip-Alarm-Block Start
. Phase Reversal — Trip-Block Start
. Restart Block (Anti-Backspin Timer) — Block Start
. Short Circuit and Short Circuit Backup — Trip-Block Start
. Mechanical Jam — Trip-Block Start
. Differential — Trip-Block Start
. Overvoltage/Undervoltage — Trip-Alarm
. Motor Stator RTD’s — Trip-Alarm-Block Start
. Motor Bearing RTD’s — Trip-Alarm-Block Start
. Pump Bearing RTD’s — Trip-Alarm-Block Start
. Pump vibration alarm
. Motor vibration alarm

The relay shall be programmed as follows:

The 4-20 mA vibration signal inputs shall be programmed to represent a range of
0-1.0 inches per second (ips). Alarm point shall be set at 0.2 ips; shutdown point
shall be set at 0.3 ips. The Alarm point shall be programmed to a normally closed
(NC) MPR addressable output contact. The Shutdown point shall be
programmed into the shutdown NC contact to the VFD start circuit.

The 4-20 mA stator signal inputs shall be programmed to represent a range of O-
160 Degrees C. Alarm point shall be set at 140 Degrees C; shutdown point shall
be set at 150 Degrees C. The Alarm point shall be programmed to a normally
closed (NC) MPR addressable output contact. The Shutdown point shall be
programmed into the shutdown NC contact to the VFD start circuit.

The 4-20 mA bearing signal inputs shall be programmed to represent a range of
0-120 Degrees C. Alarm point shall be set at 80 Degrees C; shutdown point
shall be set at 90 Degrees C. The Alarm point shall be programmed to a normally
closed (NC) MPR addressable output contact. The Shutdown point shall be
programmed into the shutdown NC contact to the VFD start circuit.

An addressable 4-20 mA MPR output shall be programmed for an average phase
voltage range of 0 to 525 Volts.

An addressable 4-20 mA MPR output shall be programmed for an average phase
current range of 0 to 150 Amperes.

Five (5) second time delays shall be programmed in prior to alarming or shutting
down.
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2.7 TESTING

A. All power switching components shall be prerun under anticipated
operating temperature and load conditions.

B. Factory Testing

1. After the drive system has been assembled at the manufacturer's
facility, it shall be tested for at least 24 hours before it is shipped.

2. The complete drive system, including all peripherals, shall be
factory tested under simulated operating conditions, including
normal operating sequences and fault conditions. Contact closure
inputs and simulated driven-outputs shall be connected to the
system input/output modules.

PART 3 - EXECUTION

3.1 INSTALLATION

Equipment shall be installed in accordance with the equipment manufacturer's
recommendations.

3.2 FEIELD TESTING

3.2.01 Field Acceptance Testing

1. After installation of the system at the site of the work and checkout by the
drive manufacturer, a field acceptance test shall be conducted jointly by
the drive manufacturer and the manufacturer of the driven equipment.

2. The field acceptance test shall consist of repeating the factory acceptance
testing procedure and an additional 5 days of similar testing, during which
the system shall run continuously without loss of basic functions.
Functional tests shall demonstrate satisfactory operation of all interlocks,
alarms, and normal operating sequences. The drive manufacturer shall
use suitable test equipment to identify and correct malfunctions. Failure of
redundant equipment will not be considered as downtime, provided that
automatic failover occurs as specified herein and, that in the opinion of the
Contracting Officer, the failure was not caused by deficiency in design or
installation. Repeated failure of any component shall be cause for the
acceptance test to be terminated and restarted.
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3.2.02 Harmonic Distortion Test

1. The Contractor shall provide temporary four-channel power line monitoring
equipment at the site to graph and record the harmonic line distortion for
ac voltage and current, and to compute individual harmonic values up to
the 50th harmonic as well as total harmonic distortion (THD) and total
demand distortion (TDD).

2. Measurements shall include phase-to-phase, phase-to-neutral, and
neutral-to-ground. The harmonic distortion shall be monitored at the
primary and secondary points of common coupling. The test shall be run
for the full range of drive operation to the extent practicable.

3. The test shall be conducted by qualified personnel acceptable to the
Contracting Officer.

3.3 LOW VOLTAGE VARIABLE FREQUENCY DRIVE SCHEDULE

Driven Driven Power
Equipment Equipment Number Supply
Designation Section Service | Required | VT/CT | Volts HP
RAS Pumps 11205 Sludge 25 VT 480 100 HP
with
service
factor
1.15 and
900 RPM

End of Supplemental Section
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DIVISION 16 SUPPLEMENTAL SPECIFICATIONS (October
2009)
SHORT CIRCUIT/COORDINATION STUDY PC-776

SECTION 16900

SHORT-CIRCUIT/COORDINATION STUDY

PART 1 - GENERAL
11 SCOPE

The study shall update the existing Short-Circuit and Coordination of this facility to
include the new equipment/system to be furnished under this Contract. Normal system
conditions and those, which result in maximum fault conditions, shall be adequately
covered in the Study.

In addition, the Contractor shall prepare arc flash analysis and assessment for all new
equipment furnished and installed under this Contract.

The Study shall be done by qualified Engineering Personnel, who are involved in high
and low voltage distribution system evaluation for a minimum of five (5) years.

1.2 DATA COLLECTION FOR THE STUDY

The CONTRACTOR shall be responsible to field verify and collect all data pertaining to
the existing system as required for preparation of this study.

PART 2 - PRODUCTS

21 SHORT-CIRCUIT AND PROTECTIVE DEVICE EVALUATION AND
COORDINATION STUDY

The short-circuit study update shall be performed using EDSA software and shall be in
accordance with the latest applicable IEEE and ANSI standards.

In the short-circuit study, provide calculation methods and assumptions, the base per
unit quantities selected, one-line diagrams, source impedance data including power
company system characteristics, typical calculations, tabulations of calculation
guantities and results, conclusions, and recommendations. Calculate short-circuit
interrupting and momentary (when applicable) duties for an assumed 3-phase bolted
fault at each supply switchgear lineup, unit substation primary and secondary terminals,
low-voltage switchgear lineup, switchboard, motor control center, distribution
panelboard, pertinent branch circuit panelboard, and other significant overcurrent
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2009)
SHORT CIRCUIT/COORDINATION STUDY PC-776

protective device locations throughout the system. Provide a ground fault current study
for the same system areas, including the associated zero sequence impedance data.
Include in tabulations fault impedance, X to R ratios, asymmetry factors, motor fault
contribution, short circuit kVA, and symmetrical and asymmetrical fault currents.

In the protective device coordination study, provide time-current curves graphically
indicating the coordination proposed for the system, centered on conventional, full-size,
log-log forms. Include with each curve sheet a complete title and one-line diagram with
legend identifying the specific portion of the system covered by that particular curve
sheet. Include a detailed description of each protective device identifying its type,
function, manufacturer, and time-current characteristics. Tabulate recommended device
tap, time dial, pickup, instantaneous, and time delay settings.

Include on the curve sheets power company relay and fuse characteristics, medium-
voltage equipment protective relay and fuse characteristics, low-voltage equipment
circuit breaker trip device characteristics, pertinent transformer characteristics, pertinent
motor and generator characteristics, and characteristics of other system load protective
devices. In addition, include all devices down to the largest branch circuit and largest
feeder circuit breaker in each motor control center, and main breaker in branch panel
boards.

Include all adjustable settings for ground fault protective devices. Include manufacturing
tolerance and damage bands in plotted fuse characteristics. Show transformer full load
currents, transformer magnetizing inrush, ANSI transformer withstand parameters, and
significant symmetrical fault currents. Terminate device characteristic curves at a point
reflecting the maximum symmetrical fault current to which the device is exposed.

Select each primary protective device required for a delta-wye connected transformer
so that its characteristic or operating band is within the transformer characteristics,
including a point equal to 58 percent of the ANSI withstand point to provide secondary
line-to-ground fault protection. Separate the transformer primary protective device
characteristic curves from associated secondary device characteristics by a 16 percent
current margin to provide proper coordination and protection in the event of secondary
line-to-line faults. Separate medium-voltage relay characteristic curves from curves for
other devices by at least a 0.4-second time margin.

Include complete fault calculations as specified herein based on contract documents.
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2.2 ARC FLASH ANALYSIS/ASSESMENTS

The Contractor, in conjunction with Short Circuit Coordination Study, shall perform Arc
Flash Analysis/Assessment in compliance with the NFPA-70E requirements for all new
equipment/systems furnished and installed by the Contractor under this Contract.
Submit to the Engineer Six (6) copies and two (2) CD-ROM of the final Arc Flash
Analysis Report with PPE recommendations.

The assessment shall include:

e Personal Protection Equipment (PPE) recommendation based on NFPA-70E 2000,
IEEE Standard 1584-2002, Guide for Performing Arc Flash Hazard Calculations.

e Personal Protection Equipment (PPE) Labels

e PPE recommendations presented in tabular format including arc flash
incident energy levels and flash protection boundary distances.

e Single line diagram (color coded) showing PPE recommendations for posting in the
Electrical Room where new equipment are to be installed.

The CONTRACTOR shall also furnish and install the recommended PPE labels on the
individual equipment furnished under this Contract.

2.3 STUDY REPORT

The results of the Short Circuit/Coordination Study shall be summarized in a final report.
Six (6) bound copies and two (2) CD-ROM of the final report shall be submitted.

The report shall include the following sections:
e Descriptions, purpose, basis, and scope of the study

e Tabulations of circuit breaker, fuse and other protective device ratings versus
calculated short-circuit duties, and commentary regarding same

e Protective device time versus current coordination curves, tabulations of relay and
circuit breaker trip settings, fuse selection, and commentary regarding same

Supplemental Specifications are issued separately from the Master Specifications on a per contract basis to provide
information not provided in the Master Specifications. All Conditions of the Contract apply to information provided in
this Supplemental Specification.

Water and Sewerage Department City of Detroit

16900 - 3 - Supplemental





DIVISION 16 SUPPLEMENTAL SPECIFICATIONS (October
2009)
SHORT CIRCUIT/COORDINATION STUDY PC-776

e Fault current calculations including a definition of terms and guide for interpretation
of computer printout.

PART 3 - EXECUTION

3.1 UTILITY COMPANY APPROVAL

Where required, copies of the final report shall be submitted to the utility company for
their review and approval. Approved copies of the report shall be submitted to the
ENGINEER.

3.2 FEIELD SETTINGS

The CONTRACTOR shall perform field adjustments of the protective devices as
required to place the equipment in final operating condition. The settings shall be in
accordance with the approved short-circuit study, protective device evaluation study,
and protective device coordination study.

Necessary field settings of devices and adjustments and minor modifications to the
existing equipment to accomplish the conformance with the approved short-circuit and
protective device coordination study shall be carried out by the CONTRACTOR at no
additional cost.

End of Supplemental Section
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SECTION 16999 - SUPPLEMENTAL

ELECTRICAL ACCEPTANCE TESTS

PART 1 - GENERAL (COMBINED WITH PARTS 2 AND 3)
1.1 GENERAL
1.1.01 Related Documents. Drawings and general provisions of the Contract, including

General and Supplementary Conditions and Division 1 Specification Sections, apply to
work of this section.

1.2 DESCRIPTION OF SYSTEMS

1.2.01 Preliminary inspections and tests: Visual inspections of electrical equipment, wire
checks of factory wiring and any other preliminary work required to prevent delays
during performance of electrical acceptance tests.

1.2.02 Electrical acceptance tests: Those inspections and tests required to show that
the workmanship, methods, inspections, and materials used in erection and installation
of the electrical equipment and systems conforms to accepted engineering practices as
included in Division 16 Sections and the following:

1.2.02.01 IEEE.

1.2.02.02 National Electrical Code (NEC).

1.2.02.03 NEMA Standards.

1.2.02.04 ICEA.

1.2.02.05 InterNational Electrical Testing Association (NETA).

1.2.02.06 ANSI.

1.2.03 Operating tests: Those tests performed on all electrical equipment installed

under 16000 Series Sections, and under other Sections, to show that the electrical
equipment will perform the functions for which it was designed.

1.2.04 Furnish all labor, materials, test equipment, and technical supervision to perform
and record the electrical tests as specified, including tests on electrical power
distribution equipment, 600 volt wire and cable, rotating equipment, control panels,
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control devices, grounding, special service systems and relays, unless otherwise
specified.

1.3 RELATED WORK SPECIFIED IN OTHER SECTIONS.

1.3.01 Operating tests on mechanical and electrical equipment installed under other
Sections to prove capability of such equipment to perform as specified in the Section
covering specific equipment.

1.3.02 Repair or replacement of equipment installed under other Sections and not
meeting acceptance tests specified in this Section and therefore not acceptable.

1.3.03 Uncoupling of motors installed under other Sections where reverse rotation could
damage equipment during acceptance tests for proper rotation.

1.4 EINAL ACCEPTANCE.

1.4.01 Final acceptance of electrical equipment will not only depend on equipment
integrity as determined by the electrical acceptance test, but will also depend on
complete operational tests, whether performed under this or other Sections.

1.5 TEST REPORT SUBMITTALS.

1.5.01 Submit test reports, including complete data on actual readings taken and
corrected values, to the Contracting Officer for approval after each test period. Have all
test reports signed by the authorized witnesses present at tests prior to submission. Do
not energize any equipment or material for operating tests until test data has been
approved.

1.5.02 Submit copies of final approved test report to the Owner at the completion of the
work under this Section. See Section 01340 for number of copies to be submitted.

1.6 HUMIDITY. Do not perform megger or high potential tests during times of high
relative humidity.

1.7 WEATHER. Do not perform tests on outdoor equipment during inclement weather.
Do not perform tests on direct burial bare ground conductors or on ground rods within a
48 hour period following rainfall.

1.8 PROTECTION OF PERSONNEL. During cable tests, station a man at each point
where cable has exposed connections.
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1.9 SCHEDULING OF TESTS.

1.9.01 Perform all acceptance and operating tests in the presence of the Contracting
Officer.

1.9.02 Schedule sequence of tests so that equipment can be energized immediately
after completion of the applicable tests and approval of test reports. Notify the
Contracting Officer of time of test at least 48 hours prior to testing.

1.9.03 Notify vendors and manufacturers of electrical equipment of the time of tests and
extend reasonable cooperation to them or their representatives to permit them to
witness tests should they so request. Obtain list of approved manufacturers of Owner
furnished equipment from the Contracting Officer.

1.10 PRELIMINARY WORK. Perform preliminary inspections and tests immediately
prior to performing acceptance tests. Fuses and fusing devices, such as cable limiters,
shall be omitted from cable tests and tests involving cables.

1.11 MEGGER TESTS.

1.11.01 Megger readings specified are the minimum readings desired at an ambient
temperature of 60°F (15.56°C) and at a low relative humidity. When megger readings
are taken at other than 60°F, convert readings to equivalent values at 60°F.

1.11.02 When megger readings fall below the specified minimum values at 60°F, devise
some means of applying heat for the purpose of drying out the equipment subject to the
approval of the Contracting Officer. If drying is to be done by applying an electric
potential to a piece of equipment, do not exceed the continuous voltage or current
ratings of the equipment being dried, either directly or by induction.

1.12 CONTINUITY TESTS. Perform continuity tests with a DC type device using a bell
or buzzer. Do not use phones for continuity test; use phones only for communication.

1.13 TESTS ON WIRE AND CABLE IN 480 VOLT AND LOWER SERVICE

1.13.01 General: Give each 480 volt power feeder and subfeeder cable a continuity test
and a megger test. Verify wire identification for each power feeder and subfeeder cable.
Verify identification of all lighting circuits and 120 volt circuits on panel directories and
make operational checks on all lighting circuits and 120 volt circuits to prove that the
circuits perform all functions for which they are designed. Check all power feeder and
subfeeder cable connections for workmanship and conformance with standard practice
by visual inspection.
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1.13.02 Connections: Isolate power cables to be megger tested by opening switches or
breakers at each end of cable prior to testing where such disconnecting means exists.
Where cables are direct connected without a disconnecting means, do not disconnect
cables; test as connected.

1.13.03 Megger Tests: Use a 1000 volt D.C. megger for each megger test. Apply
megger tests between each conductor and ground with the other two conductors in the
conduit or cable grounded to the same ground. Test each conductor in the same
manner. Minimum acceptable reading: For disconnected cables, 100 megohms; for
connected cables, 5 megohms. Record all megger readings. Testing of cables having
megger readings lower than average, even though meeting minimum requirements,
shall be stopped and await further instructions from the Contracting Officer.

1.13.04 Acceptance: Cable must pass all inspections and tests.

1.13.05 Records. Include the following information in test report on each 480 volt power
cable.

1.13.05.01 Complete cable identification and description of isolation means. Megger
readings, including converted values. Approximate average cable temperature.

1.14 TESTS ON CONTROL WIRING.

1.14.01 General: Give each single conductor and multi-conductor control wire or cable a
continuity test and an insulation strength test. Verify identification of conductors.

1.14.02 Connections: Disconnect and fan out conductors to be tested.

1.14.03 Insulation Strength Tests:

1.14.03.01 Subject each control wire to a 1000 volt, 60 hertz test. Apply test between
each conductor in a wire group and ground with all other conductors in the wire group
grounded to the same ground. Use a test set having an accurate means of insuring
1000 volt test voltage and provide a series resistance to limit fault when a ground is
found. Hold test voltage only long enough to read instruments. Test each conductor in
the same manner. In lieu of the above insulation strength test, megger each control
wire as specified for 480 volt power conductors.

1.14.03.02 Acceptance: Wires must pass all tests.

1.14.04 Records. Include the following information in test report on each wire group.

1.14.04.01 Wire and group identification.
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1.14.04.02 Type of test, insulation strength or megger.

1.15 TESTS ON LOW VOLTAGE PANELBOARDS.

1.15.01 General: Check and test all ground connections per "Tests on Grounding". Give
each breaker and bus a megger test. Perform operational tests on breakers.

1.15.02 Meqger Tests:

1.15.02.01 Apply megger tests on bus.

1.15.02.02 Hold all volt megger tests until the reading reaches a constant value and
until three consecutive equal readings one minute apart are obtained.

1.15.02.03 Minimum acceptable megger readings and megger voltage are as follows:

: Minimum Megger

Equipment Megger Voltage Reading-Megohms
Main buses 1000 100
Breakers 1000 200

1.15.03 Acceptance: Equipment must pass all inspections and tests.

1.15.04 Records: Make complete and accurate records of each test. Include the
following in each test report: Megger readings versus time data, including converted
values and ambient temperature at time of test.

1.16 TESTS ON ROTATING EQUIPMENT.

1.16.01 General: Inspect all motors installed under all other Sections for damage,
moisture, alignment, proper lubrication, oil leaks, phase identification and cleanliness.
Check for proper rotation. Coordinate uncoupling of motors where reverse rotation
would damage equipment. Give each motor a megger test.

1.16.02 Connections: For single phase motors, disconnect motor from service.

1.16.03 Megger Tests:

1.16.03.01 For single phase motors, apply megger test between phase and neutral
conductor tied together and ground, with motor at ambient temperature.

1.16.03.02 Hold all megger tests for one minute or until the reading maintain a constant
value for 15 seconds.
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1.16.03.03 Minimum acceptable megger readings and megger voltage are listed below:

. Megger Minimum Megger
Equipment Voltage Reading-Megohms
480/208 voIt,. land 3 1,000 50
phase induction motor
;15 vqlt, 1 phase 1,000 50
induction motor

1.16.04 Operating Tests: Run motor long enough to prove satisfactory performance
including operating temperature, lubrication, vibration.

1.16.05 Acceptance: Motor must pass all inspections and tests.

1.16.06 Records. Make complete and accurate records of all tests and inspections.
Include the following in each test report:

1.16.06.01 Megger readings, including converted values.
1.16.06.02 Ambient temperature at time of test.

1.17 TESTS ON CONTROL DEVICES.

1.17.01 General: Perform operating tests on all control, alarm or indicating devices
installed under DIVISION 16000 Series Sections.

1.17.02 Connections:

1.17.02.01 Include motors and protective control devices in test circuitry where
operation of motors will not damage attached equipment.

1.17.02.02 Where equipment could be damaged by energizing motors, disconnect
motor leads at the load side of starters.

1.17.02.03 Jumper or disconnect, as applicable, control devices installed under all other
Sections as necessary to permit testing those devices and circuitry installed under
16000 Series Sections.

1.17.02.04 Coordinate these connections and tests with the Contractor responsible for
the installation of motors.

1.17.03 Acceptance: Control devices and circuitry must pass all tests to prove that all
design functions are satisfactorily performed, including manual and automatic operation
and interlocking.
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DIVISION 16 SUPPLEMENTAL SPECIFICATIONS (October 2009)
ELECTRICAL ACCEPTANCE TESTS PC-776

1.17.04 Records: Make complete records of all tests.

1.18 TESTS ON GROUNDING.

1.18.01 General: Inspect ground conductors and connections for conformance with
design specifications and for satisfactory workmanship. Test resistance to earth of each
ground rod. Test ground paths for equipment and structural steel grounding.

1.18.02 Connections: Include associated ground rods and interconnecting wiring in
tests on each grid system for resistance to earth.

1.18.03 Include ground bus on equipment, and associated intermediate copper ground
conductors in tests on ground paths for electrical equipment.

1.18.04 Tests On Individual Ground Rods:

1.18.04.01 Test each ground rod for resistance to earth by a standard method. Use a
Biddle ground tester or the method of using two auxiliary ground rods as described in
IEEE Standard No. 550, paragraph 3.42. The IEEE method requires the use of AC test
current. Place auxiliary test rods sufficiently far away from the rod under test so that the
regions in which their resistance is localized do not overlap. Calculate ground resistance
from the readings taken. Maximum acceptable resistance to earth: 2 ohms.

1.18.04.02 If the resistance is found to be higher than 2 ohms, drive additional rods with
a minimum separation of 10 feet and connect in parallel with the rod under test until 5
ohms or less is obtained, or increase the length of the rod under test until 5 ohms
maximum is obtained.

1.18.05 Tests On Ground Paths: Test ground paths for electrical equipment for
continuity by applying a low voltage DC source of current, capable of furnishing up to
100 amperes. The ground path for electrical equipment using ground rod must conduct
100 amperes. Resistance as calculated from the current and voltage must not exceed
0.010 ohms.

1.18.06 Acceptance: Grounding materials and connections must pass all inspections
and must meet all specified maximum and minimum values.

1.18.07 Records: Make complete records of all tests. Include resistance values
obtained, calculations of same, and methods of test and calculation.

1.19 INTERCOM SYSTEM.

1.19.01 Operating Tests: Perform operating tests on all system components of the intercom
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DIVISION 16 SUPPLEMENTAL SPECIFICATIONS (October 2009)
ELECTRICAL ACCEPTANCE TESTS PC-776

system to demonstrate that all system design functions are satisfactorily performed. The
Contractor shall submit a detailed system test procedure for Contracting Officer approval,
at least 2 weeks prior to scheduling system tests.

1.19.02 Speaker Orientation: Adjust orientation of speakers for best performance of the
intercom system. The final orientation angle for each speaker shall be field marked on
the speakers and documented in test report.

1.20 TESTS ON SPECIAL SERVICE SYSTEMS. Perform operating tests on all special
service systems to prove that all design functions are satisfactorily performed.

PART 2 - PRODUCTS

NOT USED

PART 3 - EXECUTION

NOT USED

End of Supplemental Section
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)
INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776

SECTION 17300SCH — SUPPLEMENTAL
INSTRUMENT SCHEDULES
PART 1 - GENERAL

1.1 WORK INCLUDED: This section contains the Instrument and I/O Schedules for
this project.

PART 2 - PRODUCTS

2.1 INSTRUMENT SCHEDULE

See the following Instrument Schedule.

The Controls Contractor shall provide the 17000 series items in the Instrument
Schedule. Non 17000 series items shall be supplied and installed under the
specification section listed.
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

2.1 INSTRUMENT SCHEDULE — SECONDARY CLARIFIERS RAS PUMPS AND MCC IMPROVEMENTS

INSTRUMENT DESCRIPTION LOW HIGH =\[CH SPEC.
NUMBER RANGE | RANGE = UNITS SECTION
CLARIFIER B-1
Fl 942101 INFLUENT FLOW INDICATOR 0 100 MGD 17510 802
FQI 942101 INFLUENT FLOW TOTALIZER MG 17510 802
S1 942109 PUMP SPEED INDICATOR 0 100 % 17510 802
[TE 942108A MOTOR UPPER BEARING TEMP. SENSOR 0 200 DEG F 16620 802
[TE 942108B MOTOR LOWER BEARING TEMP. SENSOR 0 200 DEG F 16620 802
[TE 942110A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 802
[TE 942110B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 802
[TE 942110C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 802
VT 942110A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 802
VT 942110B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 16220/17550
0 5 MILS 802
VT 942110C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 16220/17550
0 5 MILS 802
VT 942110D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 16220/17550
0 5 MILS 802
ITIT942161 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550
-20 120 DEG F 802
Fl 942115 RAS FLOW INDICATOR 0 25 MGD 17510 802
DWG D-08-06-400, 802
FSL 942161A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 802
FSL 942161B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
2
LIT 942170 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 8
802
LI 942170 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
802
DIT 942170 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-2
Fl 942201 INFLUENT FLOW INDICATOR 0 100 MGD 17510 803
803
FQI 942201 INFLUENT FLOW TOTALIZER MG 17510
803
S1942209 PUMP SPEED INDICATOR 0 100 % 17510
803
[TE 942208A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
803
[TE 942208B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEGF 16220
803
[TE 942210A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
803
[TE 942210B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
803
[TE 942210C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
VT 942210A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 802
VT 942210B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 16220/17550
0 5 MILS 802
VT 942210C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 16220/17550
0 5 MILS 802
VT 942210D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 16220/17550
0 5 MILS 802
ITIT942261 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550
-20 120 DEGF 802
803
Fl 942215 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 803
FSL 942261A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 803
FSL 942261B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
803
LIT 942270 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
803
LI 942270 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
803
DIT 942274 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
CLARIFIER B-3

Fl 942301 INFLUENT FLOW INDICATOR 0 100 MGD 17510 804
FQI 942301 INFLUENT FLOW TOTALIZER MG 17510 804
S1 942349 PUMP SPEED INDICATOR 0 100 % 17510 804
[TE 942349A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220 804
[TE 942349B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220 804
[TE 942350A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 804
[TE 942350B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 804
[TE 942350C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 804
VT 942350A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 804
VT 9423508 MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 804
VT 942350C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 804
VT 942350D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 804
ITIT942350 BUILDING TEMPERATURE INDICATING TRANSMITTER 20 120 DEG F 17550 804
Fl 942309 RAS FLOW INDICATOR 0 25 MGD 17510 804
DWG D-08-06-400, 804

FSL 942361A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 804

FSL 942361B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
LIT 942341 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 804
LI 942341 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 804
DIT 942341 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540 804

CLARIFIER B-4
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)
INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
Fl 942401 INFLUENT FLOW INDICATOR 0 100 MGD 17510 805
805
FQI 942401 INFLUENT FLOW TOTALIZER MG 17510
S1 942449 PUMP SPEED INDICATOR 0 100 % 17510 805
805
[TE 942449A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEGF 16220
805
[TE 9424498 MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
[TE 942450A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 805
805
[TE 9424508 STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
[TE 942450C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 805
VT 942450A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 805
VT 9424508 MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 805
VT 942450C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 805
VT 942450D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 805
ITIT942450 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 805
-20 120 DEG F
805
Fl 942409 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 805
FSL 942411A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 805
FSL 942411B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
LIT 942441 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 805
LI 942441 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 805
805
DIT 942441 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-5
Fl 942501 INFLUENT FLOW INDICATOR 0 100 MGD 17510 806
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)
INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
INSTRUMENT DESCRIPTION LOW HIGH ENG. SPEC.
NUMBER RANGE | RANGE = UNITS SECTION
806
FQI 942501 INFLUENT FLOW TOTALIZER MG 17510
806
S1 942549 PUMP SPEED INDICATOR 0 100 % 17510
[TE 942549A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220 806
806
[TE 9425498 MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEGF 16220
806
[TE 942550A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
[TE 9425508 STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 806
806
[TE 942550C STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
VT 942550A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 806
VT 9425508 MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 806
VT 942550C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 806
VT 942550D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 806
ITIT942550 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 806
-20 120 DEGF
806
Fl 942509 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 806
FSL 942511A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 806
FSL 942511B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
806
LIT 942541 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
LI 942541 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 806
DIT 942541 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540 806
CLARIFIER B-6
Fl 942601 INFLUENT FLOW INDICATOR 0 100 MGD 17510 807
807
FQI 942601 INFLUENT FLOW TOTALIZER MG 17510
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
807
S| 942651 PUMP SPEED INDICATOR 0 100 % 17510
807
[TE 942651A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
807
[TE 942651B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
807
[TE 942650A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
807
[TE 942650B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
807
[TE 942650C STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
807
VT 942650A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 9426508 MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 807
VT 942650C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 807
VT 942650D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 807
ITIT 942650 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 807
-20 120 DEG F
807
Fl 942609 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 807
FSL 942611A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 807
FSL 942611B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
7
LIT 942639 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 80
807
LI 942639 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
807
DIT 942639 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-8
Fl 942801 INFLUENT FLOW INDICATOR 0 100 MGD 17510 808
808
FQI 942801 INFLUENT FLOW TOTALIZER MG 17510
808
S1 942809 PUMP SPEED INDICATOR 0 100 % 17510
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
808
[TE 942808A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
808
[TE 942808B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
808
[TE 942810A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
808
[TE 942810B STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
808
[TE 942810C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
808
VT 942810A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 942810B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 808
VT 942810C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 808
VT 942810D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 808
ITIT 942861 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 808
-20 120 DEG F
808
Fl 942815 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 808
FSL 942861A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 808
FSL 942861B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
LIT 942874 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 808
LI 942874 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 808
808
DIT 942874 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-9
Fl 942901 INFLUENT FLOW INDICATOR 0 100 MGD 17510 809
809
FQI 942901 INFLUENT FLOW TOTALIZER MG 17510
809
S1 942909 PUMP SPEED INDICATOR 0 100 % 17510
809
[TE 942908A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEGF 16220
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
809
[TE 942908B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
809
[TE 942910A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
[TE 942910B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 809
809
[TE 942910C STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
809
VT 942910A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 942910B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 809
VT 942910C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 809
VT 942910D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 809
ITIT 942961 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 809
-20 120 DEG F
809
Fl 942915 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 809
FSL 942961A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 809
FSL 942961B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
809
LIT 942974 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
LI 942974 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 809
809
DIT 942974 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-10
Fl 943001 INFLUENT FLOW INDICATOR 0 100 MGD 17510 810
1
FQI 943001 INFLUENT FLOW TOTALIZER MG 17510 810
810
S1 943009 PUMP SPEED INDICATOR 0 100 % 17510
810
[TE 943008A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
810
[TE 943008B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEGF 16220
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
810
[TE 943010A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
810
[TE 943010B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
[TE 943010C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 810
810
VT 943010A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 943010B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 810
VT 943010C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 810
VT 943010D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 810
ITIT 963061 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 810
-20 120 DEG F
810
Fl 943015 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 810
FSL 943061A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 810
FSL 943061B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
LIT 943074 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 810
810
LI 943074 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
810
DIT 943074 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-12
Fl 943201 INFLUENT FLOW INDICATOR 0 100 MGD 17510 811
811
FQI 943201 INFLUENT FLOW TOTALIZER MG 17510
11
S1 943275 PUMP SPEED INDICATOR 0 100 % 17510 8
811
[TE 943275A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
811
[TE 943275B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
811
[TE 943274A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)
INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
811
[TE 943274B STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
811
[TE 943274C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
VT 943274A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 811
VT 943274B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. o 5 MILS 16220/17550 811
VT 943274C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 811
VT 943274D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 811
ITIT 943274 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 811
-20 120 DEG F
811
Fl 943209 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 811
FSL 943211A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 811
FSL 943211B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
LIT 943244 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 811
11
LI 943244 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 8
811
DIT 943244 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-13
Fl 943301 INFLUENT FLOW INDICATOR 0 100 MGD 17510 812
812
FQI 943301 INFLUENT FLOW TOTALIZER MG 17510
812
S| 943375 PUMP SPEED INDICATOR 0 100 % 17510
812
[TE 943375A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
812
[TE 943375B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
12
[TE 943374A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 8
812
[TE 943374B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
812
[TE 943374C STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
812
VT 943374A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 943374B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 812
VT 943374C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 812
VT 943374D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 812
ITIT 943374 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 812
-20 120 DEG F
812
Fl 943309 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 812
FSL 943311A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 812
FSL 943311B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
12
LIT 943344 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 8
812
LI 943344 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
812
DIT 943344 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-14
Fl 943401 INFLUENT FLOW INDICATOR 0 100 MGD 17510 813
813
FQI 943401 INFLUENT FLOW TOTALIZER MG 17510
813
S1943409 PUMP SPEED INDICATOR 0 100 % 17510
813
[TE 943408A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
1
[TE 943408B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEGF 16220 813
813
ITE 943410A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
813
[TE 943410B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
813
[TE 943410C STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
813
VT 943410A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 943410B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 813
VT 943410C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 813
VT 943410D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 813
ITIT 943461 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 814
-20 120 DEG F
813
Fl 943415 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 813
FSL 943461A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 813
FSL 943461B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
813
LIT 943474 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
1
LI 943474 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 813
813
DIT 943474 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-15
Fl 943501 INFLUENT FLOW INDICATOR 0 100 MGD 17510 814
814
FQI 943501 INFLUENT FLOW TOTALIZER MG 17510
814
S| 943575 PUMP SPEED INDICATOR 0 100 % 17510
814
[TE 943575A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
814
[TE 943975B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
14
[TE 943574A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 8
814
[TE 943574B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
814
[TE 943574C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
814
VT 943574A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)
INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776

INSTRUMENT HIGH ENG. SPEC.

NUMBER DESCRIPTION RANGE UNITS SECTION

VT 943574B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 814
VT 943574C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 814
VT 943574D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 814
ITIT 943574 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 814
-20 120 DEGF
814
Fl 943509 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 814
FSL 943511A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 814
FSL 943511B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
814
LIT 943544 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
814
LI 943544 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
814
DIT 943544 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-16
Fl 943601 INFLUENT FLOW INDICATOR 0 100 MGD 17510 815
815
FQI 943601 INFLUENT FLOW TOTALIZER MG 17510
815
S1 943675 PUMP SPEED INDICATOR 0 100 % 17510
815
[TE 943675A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
815
[TE 943675B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
815
[TSH 943674A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
1
[TSH 943674B STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 815
815
[TSH 943674C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
815
VT 943674A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 16220/17550 815
VT 943674B 0 5 MILS
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)

PC- 776

INSTRUMENT

NUMBER

DESCRIPTION

HIGH

RANGE UNITS

ENG.

SPEC.
SECTION

MOTOR LOWER BEAR. X AXIS VIB. TRANS. 16220/17550 815
VT 943674C 0 5 MILS
MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 16220/17550 815
VT 943674D 0 5 MILS
BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 815
[TIT 943674 -20 120 DEG F
815
Fl 943609 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 815
FSL 943611A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 815
FSL 943611B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
815
LIT 943644 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
815
LI 943644 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
815
DIT 943644 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-17
Fl 943718 INFLUENT FLOW INDICATOR 0 100 MGD 17510 816
816
FQI 943718 INFLUENT FLOW TOTALIZER MG 17510
816
S1 943749 PUMP SPEED INDICATOR 0 100 % 17510
816
[TE 943755A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
816
[TE 943755B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
816
[TE 943750A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
816
[TE 943750B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
1
[TE 943750C STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 816
816
VT 943750A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 943750B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 816
VT 943750C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 816
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)
INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776

INSTRUMENT HIGH ENG. SPEC.

DESCRIPTION

NUMBER RANGE UNITS SECTION

VT 943750D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 16220/17550 816
0 5 MILS
ITIT 943789 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 817
-20 120 DEG F
816
F1 943702 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 816
FSL 943789A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 816
FSL 943789B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
816
LIT 943770 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
816
LI 943770 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
816
DIT 943770 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-18
Fl 943801 INFLUENT FLOW INDICATOR 0 100 MGD 17510 817
817
FQI 943801 INFLUENT FLOW TOTALIZER MG 17510
17
S| 943874 PUMP SPEED INDICATOR 0 100 % 17510 8
817
[TE 943875A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
817
[TE 943875B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
817
[TSH 943874A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
817
[TSH 943874B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
817
[TSH 943874C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
817
VT 943874 MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 943874 MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 817
VT 943874 MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 817
VT 943874 MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 817
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)
INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776

INSTRUMENT HIGH ENG. SPEC.

DESCRIPTION

NUMBER RANGE UNITS SECTION

ITIT 943875 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 817
-20 120 DEG F
817
Fl 943809 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 817
FSL 943811A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 817
FSL 943811B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
817
LIT 943844 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
817
LI 943844 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
817
DIT 943844 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-19
Fl 943918 INFLUENT FLOW INDICATOR 0 100 MGD 17510 818
1
FQI 943918 INFLUENT FLOW TOTALIZER MG 17510 818
818
S1943949 PUMP SPEED INDICATOR 0 100 % 17510
818
[TE 943955A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
818
[TE 943955B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEGF 16220
818
[TE 943950A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
818
[TE 9439508 STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
818
[TE 943950C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
818
VT 943950A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 943950B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 818
VT 943950C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 818
VT 943950D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 818
BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 818
[TIT 943989 -20 120 DEGF
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
818
F1 943902 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 818
FSL 943989A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 818
FSL 943989B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
LIT 943970 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 818
818
LI 943970 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
818
DIT 943970 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-20
Fl 942018 INFLUENT FLOW INDICATOR 0 100 MGD 17510 819
819
FQI 942018 INFLUENT FLOW TOTALIZER MG 17510
1
S1 942049 PUMP SPEED INDICATOR 0 100 % 17510 819
819
[TE 942055A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
819
[TE 942055B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
819
[TE 942050A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
[TE 942050B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 819
819
[TE 942050C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
819
VT 942050A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 9420508 MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 819
VT 942050C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 819
VT 942050D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 819
ITIT 942089 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 819
-20 120 DEG F
819
F1 942002 RAS FLOW INDICATOR 0 25 MGD 17510
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT
NUMBER

DESCRIPTION

HIGH
RANGE UNITS

ENG.

SPEC.

SECTION

DWG D-08-06-400, 819
FSL 942089A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6

DWG D-08-06-400, 819
FSL 942089B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
LIT 942070 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 819
LI 942070 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 819
DIT 942070 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540 819

CLARIFIER B-23

F1 960301 INFLUENT FLOW INDICATOR 0 100 MGD 17510 820
FQI 960301 INFLUENT FLOW TOTALIZER MG 17510 820
S1 960372 PUMP SPEED INDICATOR 0 100 % 17510 820
[TE 960373A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEGF 16220 820
ITE 960373B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220 820
[TE 960372A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 820
[TE 960372B STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 820
[TE 960372C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 820
VT 960372A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 820
VT 960372B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 820
VT 960372C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 820
VT 960372D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 820
ITIT 960373 BUILDING TEMPERATURE INDICATING TRANSMITTER 20 120 DEG F 17550 820
F1 960309 RAS FLOW INDICATOR 0 25 MGD 17510 820
FSL 960311A SEAL WATER FLOW SWITCH #1 0 1 GPM 17520 820
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
820
FSL 960311B SEAL WATER FLOW SWITCH #2 0 1 GPM 17520
820
LIT 960343 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
LI 9460343 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 820
820
DIT 960343 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-25
Fl 960501 INFLUENT FLOW INDICATOR 0 100 MGD 17510 821
821
FQI 960501 INFLUENT FLOW TOTALIZER MG 17510
821
S| 960574 PUMP SPEED INDICATOR 0 100 % 17510
821
[TE 960575A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
821
[TE 960575B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
821
[TE 960574A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
821
[TE 960574B STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
821
[TE 960574C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
821
VT 960574A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 960574B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 821
VT 960574C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 821
VT 960574D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 821
ITIT 960575 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 821
-20 120 DEG F
821
Fl 960509 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 821
FSL 960511A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 821
FSL 960511B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
821
LIT 960544 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
821
LI 960544 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
821
DIT 960544 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-26
Fl 960601 INFLUENT FLOW INDICATOR 0 100 MGD 17510 822
822
FQI 960601 INFLUENT FLOW TOTALIZER MG 17510
822
S1 960672 PUMP SPEED INDICATOR 0 100 % 17510
822
[TE 960673A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
822
[TE 960673B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
822
[TE 960672A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
822
[TE 960672B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
822
[TE 960672C STATOR TEMPERATURE SENSOR 0 200 DEGF 16220
822
VT 960672A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 960672B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 822
VT 960672C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 822
VT 960672D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 822
ITIT 960673 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 822
-20 120 DEG F
822
Fl 960609 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 822
FSL 960673A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 822
FSL 960673B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
822
LIT 960643 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
822
LI 960643 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
822
DIT 960643 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-27
F1 960701 INFLUENT FLOW INDICATOR 0 100 MGD 17510 823
823
FQI 960701 INFLUENT FLOW TOTALIZER MG 17510
823
S1 960774 PUMP SPEED INDICATOR 0 100 % 17510
823
[TE 960775A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEGF 16220
823
[TE 960775B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220
823
[TE 960774A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
823
[TE 960774B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
823
[TE 960774C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
823
VT 960774A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 960774B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 823
VT 960774C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 823
VT 960774D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 823
ITIT 960775 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 823
-20 120 DEG F
823
F1 960709 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 823
FSL 960711A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 823
FSL 960711B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
LIT 960745 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 823
823
LI 960745 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
823
DIT 960745 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
CLARIFIER B-28
Fl 960801 INFLUENT FLOW INDICATOR 0 100 MGD 17510 824
824
FQI 960801 INFLUENT FLOW TOTALIZER MG 17510
824
S1960872 PUMP SPEED INDICATOR 0 100 % 17510
824
[TE 960873A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220
824
[TE 960873B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEGF 16220
824
[TE 960872A STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
824
[TE 960872B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
824
[TE 960872C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220
824
VT 960872A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550
VT 960872B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 824
VT 960872C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 824
VT 960872D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 824
ITIT 960873 BUILDING TEMPERATURE INDICATING TRANSMITTER 17550 824
-20 120 DEGF
824
F1 960809 RAS FLOW INDICATOR 0 25 MGD 17510
DWG D-08-06-400, 824
FSL 960873A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 824
FSL 960873B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
824
LIT 960843 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540
824
LI 960843 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510
824
DIT 960843 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
CLARIFIER B-29

Fl 960901 INFLUENT FLOW INDICATOR 0 100 MGD 17510 825
FQI 960901 INFLUENT FLOW TOTALIZER MG 17510 825
S1 960974 PUMP SPEED INDICATOR 0 100 % 17510 825
[TE 960975A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220 825
[TE 960975B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220 825
[TE 960974A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 825
[TE 960974B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 825
[TE 960974C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 825
VT 960974A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 825
VT 960974B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 825
VT 960974C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 825
VT 960974D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 825
ITIT 960975 BUILDING TEMPERATURE INDICATING TRANSMITTER 20 120 DEG F 17550 825
F1 960909 RAS FLOW INDICATOR 0 25 MGD 17510 825
DWG D-08-06-400, 825

FSL 960911A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 825

FSL 960911B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
LIT 960944 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 825
LI 960944 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 825
DIT 960944 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540 825
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DIVISION 17

INSTRUMENT SCHEDULES - SUPPLEMENTAL

SUPPLEMENTAL SPECIFICATION (October 2009)
PC- 776

INSTRUMENT DESCRIPTION HIGH ENG. SPEC.
NUMBER RANGE UNITS SECTION
CLARIFIER B-30

Fl 961001 INFLUENT FLOW INDICATOR 0 100 MGD 17510 826
FQI 961001 INFLUENT FLOW TOTALIZER MG 17510 826
S1 961072 PUMP SPEED INDICATOR 0 100 % 17510 826
[TE 961073A MOTOR UPPER BEAR. TEMP. SENSOR 0 200 DEG F 16220 826
[TE 961073B MOTOR LOWER BEAR. TEMP. SENSOR 0 200 DEG F 16220 826
[TSH 961072A STATOR TEMPERATURE SENSOR 0 200 DEGF 16220 826
[TSH 961072B STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 826
[TSH 961072C STATOR TEMPERATURE SENSOR 0 200 DEG F 16220 826
VT 961072A MOTOR UPPER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 826
VT 961072B MOTOR UPPER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 826
VT 961072C MOTOR LOWER BEAR. X AXIS VIB. TRANS. 0 5 MILS 16220/17550 826
VT 961072D MOTOR LOWER BEAR. Y AXIS VIB. TRANS. 0 5 MILS 16220/17550 826
ITIT 961073 BUILDING TEMPERATURE INDICATING TRANSMITTER 20 120 DEG F 17550 826
F1 961009 RAS FLOW INDICATOR 0 25 MGD 17510 826
FQI 961009 RAS FLOW TOTALIZER MG 17510 826
DWG D-08-06-400, 826

FSL 961011A SEAL WATER FLOW SWITCH #1 0 1 GPM NOTE 6
DWG D-08-06-400, 826

FSL 961011B SEAL WATER FLOW SWITCH #2 0 1 GPM NOTE 6
LIT 961043 SLUDGE BLANKET LEVEL DETECTOR 0 15 FT 17540 826
LI 961043 SLUDGE BLANKET LEVEL INDICATOR 0 15 FT 17510 826
DIT 961072 RAS DENSITY (TURBIDITY) TRANSMITTER 0 5 %SS 17540 826
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)
INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776

2.2 OVATION I/O SCHEDULE

I/O TYPES: Dl: DIGITAL INPUT DO: DIGITAL OUTPUT
Al: ANALOG INPUT  AO:  ANALOG OUTPUT

I/O points in BOLD are new.

Point Description /O  Drop 110 Chan Low High Eng

Tag Type Range Range Units
U942161B |B1 BLDG GAS ALARM DI 22 1.2.1 2 CLEAR ALARM 802
U942161A B1 BLDG HDVU ALARM DI 22 1.2.1 1 CLEAR ALARM 802
U942161C B1 BLDG SMOKE ALARM DI 22 1.2.1 3 CLEAR ALARM 802
T942161 B1 BLDG TEMPERATURE Al 22 1.4.1 1 -20 120 DEG F 802
N942110B  |B1 BP STARTER DI 22 1.1.1 8 LINE BYPASS 802
W942181H |B1 CTR DRV HI TORQ DI 22 1.1.1 1 ALARM CLEAR 802
W942190H |B1 CTR DRV IMP HI TORQ DI 22 1.1.1 3 ALARM CLEAR 802
N942172R  |B1 CTR DRV MTR RUN STAT DI 22 1.1.1 2 RUN NO RUN 802
X942172P  B1 CTR DRV MTR STP CMD DO 22 1.2.6 1 STOP NO STP 802
1L942168L B1 CTR DRV OIL LVL LO DI 22 1.1.1 4 CLEAR ALARM 802
F942101 Bl INF FL Al 22 1.3.2 1 0 100 MGD 802
7942101 Bl INF FL VLV POS Al 22 1.3.1 5 0 100 PCNT 802
Y942101 B1 INF VLV POS CMD AO 22 0 100 PCNT 802
N942101A |B1 INF VLV RMT STAT DI 22 1.1.2 13 NO RMT REMOTE 802
F942115 Bl RAS FL Al 22 1.3.2 2 0 25 MGD 802
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan Eng Reset PID
Tag Type Units Desc.

T942108H B1 RAS PMP BRNG TEMP HI DI 22 1.1.1 9 CLEAR ALARM 802
Y942115 B1 RAS PMP FL CTRL AO 22 1.4.6 1 0 100 PCNT 802
J942161 B1 RAS PMP MTR PWR Al 22 1.3.2 4 0 100 KW 802

N942110G B1 RAS PMP MTR RDY STAT DI 22 1.1.6 1 READY NO RDY 802
N942161A B1 RAS PMP MTR RMT STAT DI 22 1.1.1 5 NO RMT REMOTE 802

N942161R B1 RAS PMP MTR RUN STAT DI 22 1.1.1 6 RUN NO RUN 802

X942161P B1 RAS PMP MTR STP CMD DO 22 1.2.6 4 STOP NO STP 802

X942161S B1 RAS PMP MTR STR CMD DO 22 1.2.6 5 START NO STR 802
F942161L B1 RAS PMP SEAL WATER LOW FLOW DI 22 1.1.1 10 CLEAR ALARM 802
S942109 B1 RAS PMP SPD Al 22 1.3.2 3 0 100 PCNT 802

T942110H B1 RAS PMP STTR WND TEMP HI DI 22 1.1.6 2 CLEAR ALARM 802

V942110H B1 MTR VIBRATION HIGH DI CLEAR ALARM 802
1942170 Bl SLG BLNK DEPTH Al 22 1.3.2 7 0 15 FT 802
A942170 B1 RAS DENSITY Al 22 1.3.2 8 0 5 % SS 802
1L942153H B1 SUMP PMP LVL HI DI 22 1.1.1 7 CLEAR ALARM 802

N942111B B1 VFD BP DI 22 1.1.6 3 LINE BYPASS 802

N942110B B1 VFD BYPASS STARTER ON DI RUN NO RUN 802
N942111T B1 VFD FAULT DI 22 1.1.6 4 CLEAR ALARM 802
Y942215 B2 RAS PMP FL CTRL AO 22 1.4.6 2 0 100 PCNT 802

U942261B B2 BLDG GAS ALARM DI 22 1.2.1 6 CLEAR ALARM 803

U942261A B2 BLDG HDVU ALARM DI 22 1.2.1 5 CLEAR ALARM 803
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
U942261C B2 BLDG SMOKE ALARM DI 22 1.2.1 7 CLEAR ALARM 803
T942261 B2 BLDG TEMPERATURE Al 22 1.4.1 2 -20 120 DEG F 803
N942210B B2 BP STARTER DI 22 1.1.2 11 LINE BYPASS 803
W942290H |B2 CTR DRV HI TORQ DI 22 1.1.2 1 ALARM CLEAR 803
W942289H B2 CTR DRV IMP HI TORQ DI 22 1.1.2 5 ALARM CLEAR 803
N942274R B2 CTR DRV MTR RUN STAT DI 22 1.1.2 2 RUN NO RUN 803
X942274P B2 CTR DRV MTR STP CMD DO 22 1.2.6 6 STOP NO STP 803
1.942268L B2 CTR DRV OIL LVL LO DI 22 1.1.2 4 CLEAR ALARM 803
F942201 B2 INF FL Al 22 1.3.3 1 0 100 MGD 803
2942201 B2 INF FL VLV POS Al 22 1.3.1 6 0 100 PCNT 803
Y942201 B2 INF VLV POS CMD AO 22 1.2.6 7 0 100 PCNT 803
N942201A B2 INF VLV RMT STAT DI 22 1.1.2 14 NO RMT REMOTE 803
F942215 B2 RAS FL Al 22 1.3.3 2 0 25 MGD 803
T942208H B2 RAS PMP BRNG TEMP HI DI 22 1.1.2 12 CLEAR ALARM 803
J942261 B2 RAS PMP MTR PWR Al 22 1.3.3 4 0 100 KW 803
N942210G B2 RAS PMP MTR RDY STAT DI 22 1.1.2 8 READY NO RDY 803
N942261A B2 RAS PMP MTR RMT STAT DI 22 1.1.2 6 NO RMT REMOTE 803
N942261R B2 RAS PMP MTR RUN STAT DI 22 1.1.2 7 RUN NO RUN 803
X942261P B2 RAS PMP MTR STP CMD DO 22 1.2.6 10 STOP NO STP 803
X942261S B2 RAS PMP MTR STR CMD DO 22 1.2.6 9 START NO STR 803
F942261L B2 RAS PMP SEAL WATER LOW FLOW DI 22 1.1.2 10 CLEAR ALARM 803
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
Point Description /O  Drop 110 Chan | Low Eng Set Reset PID
Tag Type Range Units Desc Desc.

S942209 B2 RAS PMP SPD Al 22 1.3.3 3 0 100 PCNT 803
T942210H B2 RAS PMP STTR WND TEMP HI DI 22 1.1.6 5 CLEAR ALARM 803
V942210H B2 MTR VIBRATION HIGH DI CLEAR ALARM 803

L942274 B2 SLG BLNK DEPTH Al 22 1.3.3 7 0 15 FT 803

A942274 B2 RAS DENSITY Al 22 1.3.3 8 0 5 % SS 803
L942253H B2 SUMP PMP LVL HI DI 22 1.1.2 9 CLEAR ALARM 803
N942211B B2 VFD BP DI 22 1.1.6 6 LINE BYPASS 803
N942211T B2 VFD FAULT DI 22 1.1.6 7 CLEAR ALARM 803
U942350B B3 BLDG GAS ALARM DI 22 1.2.1 10 CLEAR ALARM 804
U942350A B3 BLDG HDVU ALARM DI 22 1.2.1 9 CLEAR ALARM 804
U942350C |B3 BLDG SMOKE ALARM DI 22 1.2.1 11 CLEAR ALARM 804

T942350 B3 BLDG TEMPERATURE Al 22 14.1 3 -20 120 DEG F 804
N942328B B3 BP STARTER DI 22 1.1.3 10 LINE BYPASS 804
W942376H |B3 CTR DRV HI TORQ DI 22 1.1.3 4 ALARM CLEAR 804
W942377H |B3 CTR DRV IMP HI TORQ DI 22 1.1.3 1 ALARM CLEAR 804
N942341R B3 CTR DRV MTR RUN STAT DI 22 1.1.2 3 RUN NO RUN 804
X942341P B3 CTR DRV MTR STP CMD DO 22 1.2.7 1 STOP NO STP 804
1L942368L B3 CTR DRV OIL LVL LO DI 22 1.1.3 2 CLEAR ALARM 804

F942301 B3 INF FL Al 22 1.3.4 1 0 100 MGD 804

7942301 B3 INF FL VLV POS Al 22 1.3.1 1 0 100 PCNT 804

Y942301 B3 INF VLV POS CMD AO 22 1.2.7 2 0 100 PCNT 804
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan Eng Reset PID
Tag Type Units Desc.
N942301A B3 INF VLV RMT STAT DI 22 1.1.2 15 NO RMT REMOTE 804
F942309 B3 RAS FL Al 22 1.3.4 2 0 25 MGD 804
T942349H B3 RAS PMP BRNG TEMP HI DI 22 1.1.3 11 CLEAR ALARM 804
Y942309 B3 RAS PMP FL CTRL AO 22 1.4.7 2 0 100 PCNT 804
J942350 B3 RAS PMP MTR PWR Al 22 1.3.4 3 0 100 KW 804
N942311G B3 RAS PMP MTR RDY STAT DI 22 1.1.3 5 READY NO RDY 804
N942350A B3 RAS PMP MTR RMT STAT DI 22 1.1.3 7 NO RMT REMOTE 804
N942350R B3 RAS PMP MTR RUN STAT DI 22 1.1.3 8 RUN NO RUN 804
X942350P B3 RAS PMP MTR STP CMD DO 22 1.2.7 5 STOP NO STP 804
X942350S B3 RAS PMP MTR STR CMD DO 22 1.2.7 4 START NO STR 804
F942350L B3 RAS PMP SEAL WATER LOW FLOW DI 22 1.1.3 12 CLEAR ALARM 804
S942349 B3 RAS PMP SPD Al 22 1.3.4 5 0 100 PCNT 804
T942350H B3 RAS PMP STTR WND TEMP HI DI 22 1.1.3 13 CLEAR ALARM 804
V942350H B3 MTR VIBRATION HIGH DI CLEAR ALARM 804
1942341 B3 SLG BLNK DEPTH Al 22 1.3.4 7 0 15 FT 804
A942341 B3 RAS DENSITY Al 22 1.3.4 8 0 5 % SS 804
1L.942336H B3 SUMP PMP LVL HI DI 22 1.1.3 9 CLEAR ALARM 804
N942311B B3 VFD BP DI 22 1.1.3 14 LINE BYPASS 804
N942311T B3 VFD FAULT DI 22 1.1.3 15 CLEAR ALARM 804
U942450B B4 BLDG GAS ALARM DI 22 1.2.1 14 CLEAR ALARM 805
U942450A B4 BLDG HDVU ALARM DI 22 1.2.1 13 CLEAR ALARM 805
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
U942450C B4 BLDG SMOKE ALARM DI 22 1.2.1 15 CLEAR ALARM 805
T942450 B4 BLDG TEMPERATURE Al 22 1.4.1 4 -20 120 DEG F 805
N942428B B4 BP STARTER DI 22 1.1.4 3 LINE BYPASS 805
W942474H B4 CTR DRV HI TORQ DI 22 1.1.4 1 ALARM CLEAR 805
W942473H B4 CTR DRV IMP HI TORQ DI 22 1.1.4 4 ALARM CLEAR 805
N942441R B4 CTR DRV MTR RUN STAT DI 22 1.1.4 5 RUN NO RUN 805
X942441P B4 CTR DRV MTR STP CMD DO 22 1.2.7 6 STOP NO STP 805
1.942468L B4 CTR DRV OIL LVL LO DI 22 1.1.4 2 CLEAR ALARM 805
F942401 B4 INF FL Al 22 1.3.5 1 0 100 MGD 805
2942401 B4 INF FL VLV POS Al 22 1.3.1 2 0 100 PCNT 805
Y942401 B4 INF VLV POS CMD AO 22 1.2.7 7 0 100 PCNT 805
N942401A B4 INF VLV RMT STAT DI 22 1.1.2 16 NO RMT REMOTE 805
F942409 B4 RAS FL Al 22 1.3.5 2 0 25 MGD 805
T942449H B4 RAS PMP BRNG TEMP HI DI 22 1.1.4 7 CLEAR ALARM 805
Y942409 B4 RAS PMP FL CTRL AO 22 1.4.7 3 0 100 PCNT 805
J942450 B4 RAS PMP MTR PWR Al 22 1.3.5 3 0 100 KW 805
N942411G B4 RAS PMP MTR RDY STAT DI 22 1.1.4 6 READY NO RDY 805
N942450A B4 RAS PMP MTR RMT STAT DI 22 1.1.4 8 NO RMT REMOTE 805
N942450R B4 RAS PMP MTR RUN STAT DI 22 1.1.4 9 RUN NO RUN 805
X942450P B4 RAS PMP MTR STP CMD DO 22 1.2.7 10 STOP NO STP 805
X942450S B4 RAS PMP MTR STR CMD DO 22 1.2.7 9 START NO STR 805
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
Point Description /O  Drop 110 Chan | Low Eng Set Reset PID
Tag Type Range Units Desc Desc.
F942450L B4 RAS PMP SEAL WATER LOW FLOW DI 22 1.1.6 8 CLEAR ALARM 805
S942449 B4 RAS PMP SPD Al 22 1.3.5 4 0 100 PCNT 805
T942450H B4 RAS PMP STTR WND TEMP HI DI 22 1.1.6 9 CLEAR ALARM 805
\V942450H B4 MTR VIBRATION HIGH DI CLEAR ALARM 805
1942441 B4 SLG BLNK DEPTH Al 22 1.3.5 7 0 15 FT 805
A942441 B4 RAS DENSITY Al 22 1.3.5 8 0 5 % SS 805
L942436H B4 SUMP PMP LVL HI DI 22 1.1.6 10 CLEAR ALARM 805
N942411B B4 VFD BP DI 22 1.1.6 11 LINE BYPASS 805
N942411T B4 VFD FAULT DI 22 1.1.6 12 CLEAR ALARM 805
U942550B B5 BLDG GAS ALARM DI 22 1.2.2 2 CLEAR ALARM 806
U942550A |B5 BLDG HDVU ALARM DI 22 1.2.2 1 CLEAR ALARM 806
U942550C |B5 BLDG SMOKE ALARM DI 22 1.2.2 3 CLEAR ALARM 806
T942550 B5 BLDG TEMPERATURE Al 22 1.4.1 5 -20 120 DEG F 806
N942528B B5 BP STARTER DI 22 1.1.4 15 LINE BYPASS 806
W942577H |B5 CTR DRV HI TORQ DI 22 1.1.4 12 ALARM CLEAR 806
W942576H |B5 CTR DRV IMP HI TORQ DI 22 1.14 10 ALARM CLEAR 806
N942541R B5 CTR DRV MTR RUN STAT DI 22 1.1.4 11 RUN NO RUN 806
X942541P B5 CTR DRV MTR STP CMD DO 22 1.2.8 1 STOP NO STP 806
1L942568L B5 CTR DRV OIL LVL LO DI 22 1.1.4 13 CLEAR ALARM 806
F942501 B5 INF FL Al 22 1.3.6 1 0 100 MGD 806
2942501 B5 INF FL VLV POS Al 22 1.3.1 3 0 100 PCNT 806
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low Eng Reset PID
Tag Type Range Units Desc.
Y942501 B5 INF VLV POS CMD AO 22 1.2.8 2 0 100 PCNT 806
N942501A B5 INF VLV RMT STAT DI 22 1.1.5 14 NO RMT REMOTE 806
F942509 B5 RAS FL Al 22 1.3.6 2 0 25 MGD 806
T942549H B5 RAS PMP BRNG TEMP HI DI 22 1.1.4 16 CLEAR ALARM 806
Y942509 B5 RAS PMP FL CTRL AO 22 1.4.8 3 0 100 PCNT 806
J942550 B5 RAS PMP MTR PWR Al 22 1.3.6 3 0 100 KW 806
N942511G B5 RAS PMP MTR RDY STAT DI 22 1.1.4 14 READY NO RDY 806
N942550A B5 RAS PMP MTR RMT STAT DI 22 1.1.5 2 NO RMT REMOTE 806
N942550R B5 RAS PMP MTR RUN STAT DI 22 1.1.5 3 RUN NO RUN 806
X942550P B5 RAS PMP MTR STP CMD DO 22 1.2.8 5 STOP NO STP 806
X942550S B5 RAS PMP MTR STR CMD DO 22 1.2.8 4 START NO STR 806
F942550L B5 RAS PMP SEAL WATER LOW FLOW DI 22 1.1.5 1 CLEAR ALARM 806
S942549 B5 RAS PMP SPD Al 22 1.3.6 4 0 100 PCNT 806
T942550H B5 RAS PMP STTR WND TEMP HI DI 22 1.1.6 13 CLEAR ALARM 806
V942550H B5 MTR VIBRATION HIGH DI CLEAR ALARM 806
1942541 B5 SLG BLNK DEPTH Al 22 1.3.6 7 0 15 FT 806
A942541 B5 RAS DENSITY Al 22 1.3.6 8 0 5 % SS 806
L942536H B5 SUMP PMP LVL HI DI 22 1.1.5 4 CLEAR ALARM 806
N942511B B5 VFD BP DI 22 1.1.6 14 LINE BYPASS 806
N942511T B5 VFD FAULT DI 22 1.1.6 15 CLEAR ALARM 806
U942650B B6 BLDG GAS ALARM DI 22 1.2.2 6 CLEAR ALARM 807
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
U942650A B6 BLDG HDVU ALARM DI 22 1.2.2 5 CLEAR ALARM 807
U942650C B6 BLDG SMOKE ALARM DI 22 1.2.2 7 CLEAR ALARM 807
T942650 B6 BLDG TEMPERATURE Al 22 1.4.1 6 -20 120 DEG F 807
N942627B B6 BP STARTER DI 22 1.1.6 16 LINE BYPASS 807
W942674H |B6 CTR DRV HI TORQ DI 22 1.1.5 5 ALARM CLEAR 807
W942673H |B6 CTR DRV IMP HI TORQ DI 22 1.1.5 8 ALARM CLEAR 807
N942639R B6 CTR DRV MTR RUN STAT DI 22 1.1.5 6 RUN NO RUN 807
X942639P B6 CTR DRV MTR STP CMD DO 22 1.2.8 6 STOP NO STP 807
1.942668L B6 CTR DRV OIL LVL LO DI 22 1.1.5 7 CLEAR ALARM 807
F942601 B6 INF FL Al 22 1.3.7 1 0 100 MGD 807
7942601 B6 INF FL VLV POS Al 22 1.3.1 4 0 100 PCNT 807
Y942601 B6 INF VLV POS CMD AO 22 1.2.8 7 0 100 PCNT 807
N942601A B6 INF VLV RMT STAT DI 22 1.1.5 15 NO RMT REMOTE 807
F942609 B6 RAS FL Al 22 1.3.7 2 0 25 MGD 807
T942651H B6 RAS PMP BRNG TEMP HI DI 22 1.1.5 9 CLEAR ALARM 807
Y942609 B6 RAS PMP FL CTRL AO 22 1.4.8 2 0 100 PCNT 807
J942650 B6 RAS PMP MTR PWR Al 22 1.3.7 3 0 100 KW 807
N942611G B6 RAS PMP MTR RDY STAT DI 22 1.1.5 10 READY NO RDY 807
N942650A B6 RAS PMP MTR RMT STAT DI 22 1.1.5 12 NO RMT REMOTE 807
N942650R B6 RAS PMP MTR RUN STAT DI 22 1.1.5 11 RUN NO RUN 807
X942650P B6 RAS PMP MTR STP CMD DO 22 1.2.8 10 STOP NO STP 807
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
Point Description /O  Drop 110 Chan | Low Eng Set Reset PID
Tag Type Range Units Desc Desc.

X942650S B6 RAS PMP MTR STR CMD DO 22 1.2.8 9 START NO STR 807
F942650L B6 RAS PMP SEAL WATER LOW FLOW DI 22 1.1.7 1 CLEAR ALARM 807

S942651 B6 RAS PMP SPD Al 22 1.3.7 4 0 100 PCNT 807
T942650H B6 RAS PMP STTR WND TEMP HI DI 22 1.1.7 2 CLEAR ALARM 807
V942650H B6 MTR VIBRATION HIGH DI CLEAR ALARM 807

1L942639 B6 SLG BLNK DEPTH Al 22 1.3.7 7 0 15 FT 807
A942639 B6 RAS DENSITY Al 22 1.3.7 8 0 5 % SS 807
L942644H B6 SUMP PMP LVL HI DI 22 1.1.5 13 CLEAR ALARM 807
N942611B B6 VFD BP DI 22 1.1.7 3 LINE BYPASS 807
N942611T B6 VFD FAULT DI 22 1.1.7 4 CLEAR ALARM 807
U942861B B8 BLDG GAS ALARM DI 23 1.2.1 2 CLEAR ALARM 808
U942861A B8 BLDG HDVU ALARM DI 23 1.2.1 1 CLEAR ALARM 808
U942861C |B8 BLDG SMOKE ALARM DI 23 1.2.1 3 CLEAR ALARM 808
T942861 B8 BLDG TEMPERATURE Al 23 14.1 1 -20 120 DEG F 808
N942810B B8 BP STARTER DI 23 1.1.4 16 LINE BYPASS 808
W942877H |B8 CTR DRV HI TORQ DI 23 1.1.5 1 ALARM CLEAR 808
W942878H |B8 CTR DRV IMP HI TORQ DI 23 1.1.5 2 ALARM CLEAR 808
N942874R B8 CTR DRV MTR RUN STAT DI 23 1.1.5 3 RUN NO RUN 808
X942874P B8 CTR DRV MTR STP CMD DO 23 1.2.6 1 STOP NO STP 808
1.942889L B8 CTR DRV OIL LVL LO DI 23 1.1.5 5 CLEAR ALARM 808

F942801 B8 INF FL Al 23 1.3.6 1 0 100 MGD 808
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan High Eng Reset PID
Tag Type Range Units Desc.
Y942801 B8 INF VLV POS CMD AO 23 1.2.6 2 0 100 PCNT 808
7942801 B8 INF VLV POS Al 23 1.3.1 3 0 100 PCNT 808
N942801A B8 INF VLV RMT STAT DI 23 1.1.1 14 NO RMT REMOTE 808
F942815 B8 RAS FL Al 23 1.3.6 2 0 25 MGD 808
T942808H B8 RAS PMP BRNG TEMP HI DI 23 1.1.5 6 CLEAR ALARM 808
Y942815 B8 RAS PMP FL CTRL AO 23 1.4.6 1 0 100 PCNT 808
J942861 B8 RAS PMP MTR PWR Al 23 1.3.6 4 0 100 KW 808
N942810G B8 RAS PMP MTR RDY STAT DI 23 1.1.7 4 READY NO RDY 808
N942861A B8 RAS PMP MTR RMT STAT DI 23 1.1.5 8 NO RMT REMOTE 808
N942861R B8 RAS PMP MTR RUN STAT DI 23 1.1.5 7 RUN NO RUN 808
X942861P B8 RAS PMP MTR STP CMD DO 23 1.2.6 5 STOP NO STP 808
X942861S B8 RAS PMP MTR STR CMD DO 23 1.2.6 4 START NO STR 808
F942861L B8 RAS PMP SEAL WATER LOW FLOW DI 23 1.1.7 2 CLEAR ALARM 808
S942809 B8 RAS PMP SPD Al 23 1.3.6 3 0 100 PCNT 808
T942810H B8 RAS PMP STTR WND TEMP HI DI 23 1.1.8 2 CLEAR ALARM 808
V942810H B8 MTR VIBRATION HIGH DI CLEAR ALARM 808
1L942874 B8 SLG BLNK DEPTH Al 23 1.3.6 7 0 15 FT 808
A942874 B8 RAS DENSITY Al 23 1.3.6 8 0 5 % SS 808
L942853H B8 SUMP PMP LVL HI DI 23 1.1.5 9 CLEAR ALARM 808
N942811B B8 VFD BP DI 23 1.1.8 3 LINE BYPASS 808
N942811T B8 VFD FAULT DI 23 1.1.8 4 CLEAR ALARM 808
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
U942961B B9 BLDG GAS ALARM DI 23 1.2.1 6 CLEAR ALARM 809
U942961A B9 BLDG HDVU ALARM DI 23 1.2.1 5 CLEAR ALARM 809
U942961C B9 BLDG SMOKE ALARM DI 23 1.2.1 7 CLEAR ALARM 809
T942961 B9 BLDG TEMPERATURE Al 23 1.4.1 2 -20 120 DEG F 809
N942910B B9 BP STARTER DI 23 1.1.8 5 LINE BYPASS 809
W942977H |B9 CTR DRV HI TORQ DI 23 1.1.5 11 ALARM CLEAR 809
W942978H |B9 CTR DRV IMP HI TORQ DI 23 1.1.5 10 ALARM CLEAR 809
N942974R B9 CTR DRV MTR RUN STAT DI 23 1.1.5 4 RUN NO RUN 809
X942974P B9 CTR DRV MTR STP CMD DO 23 1.2.6 6 STOP NO STP 809
1.942998L B9 CTR DRV OIL LVL LO DI 23 1.1.5 12 CLEAR ALARM 809
F942901 B9 INF FL Al 23 1.3.7 1 0 100 MGD 809
Y942901 B9 INF VLV POS CMD AO 23 1.2.6 7 0 100 PCNT 809
7942901 B9 INF VLV POS Al 23 1.3.1 4 0 100 PCNT 809
N942901A B9 INF VLV RMT STAT DI 23 1.1.1 15 NO RMT REMOTE 809
F942915 B9 RAS FL Al 23 1.3.7 2 0 25 MGD 809
T942908H B9 RAS PMP BRNG TEMP HI DI 23 1.1.8 6 CLEAR ALARM 809
Y942915 B9 RAS PMP FL CTRL AO 23 1.4.6 2 0 100 PCNT 809
J942961 B9 RAS PMP MTR PWR Al 23 1.3.7 4 0 100 KW 809
N942910G B9 RAS PMP MTR RDY STAT DI 23 1.1.5 13 READY NO RDY 809
N942961A B9 RAS PMP MTR RMT STAT DI 23 1.1.5 14 NO RMT REMOTE 809
N942961R B9 RAS PMP MTR RUN STAT DI 23 1.1.5 15 RUN NO RUN 809
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low Eng Reset PID
Tag Type Range Units Desc.

X942961P B9 RAS PMP MTR STP CMD DO 23 1.2.6 10 STOP NO STP 809
X942961S B9 RAS PMP MTR STR CMD DO 23 1.2.6 9 START NO STR 809
F942961L B9 RAS PMP SEAL WATER LOW FLOW DI 23 1.1.7 3 CLEAR ALARM 809

S942909 B9 RAS PMP SPD Al 23 1.3.7 3 0 100 PCNT 809
T942910H B9 RAS PMP STTR WND TEMP HI DI 23 1.1.8 7 CLEAR ALARM 809
V942910H B1 MTR VIBRATION HIGH DI CLEAR ALARM 809

1942974 B9 SLG BLNK DEPTH Al 23 1.3.7 7 0 15 FT 809
A942974 B9 RAS DENSITY Al 23 1.3.7 8 0 5 % SS 809
L942943H B9 SUMP PMP LVL HI DI 23 1.1.5 16 CLEAR ALARM 809
N942911B B9 VFD BP DI 23 1.1.8 8 LINE BYPASS 809
N942911T BO VFD FAULT DI 23 1.1.8 9 CLEAR ALARM 809
U943061B B10 BLDG GAS ALARM DI 23 1.2.1 10 CLEAR ALARM 810
U943061A B10 BLDG HDVU ALARM DI 23 1.2.1 9 CLEAR ALARM 810
U943061C B10 BLDG SMOKE ALARM DI 23 1.2.1 11 CLEAR ALARM 810

T943061 B10 BLDG TEMPERATURE Al 23 1.4.1 3 -20 120 DEG F 810
N942010B B10 BP STARTER DI 23 1.1.1 8 LINE BYPASS 810
W943080H |B10 CTR DRV HI TORQ DI 23 1.1.1 2 ALARM CLEAR 810
W943079H |B10 CTR DRV IMP HI TORQ DI 23 1.1.1 1 ALARM CLEAR 810
N943074R B10 CTR DRV MTR RUN STAT DI 23 1.1.1 3 RUN NO RUN 810
X943074P B10 CTR DRV MTR STP CMD DO 23 1.2.7 1 STOP NO STP 810
1.943073L B10 CTR DRV OIL LVL LO DI 23 1.1.1 4 CLEAR ALARM 810
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
F943001 B10 INF FL Al 23 1.3.2 1 0 100 MGD 810
Y943001 B10 INF VLV POS CMD AO 23 1.2.7 2 0 100 PCNT 810
7943001 B10 INF VLV POS Al 23 1.3.1 5 0 100 PCNT 810
N943001A B10 INF VLV RMT STAT DI 23 1.1.1 16 NO RMT REMOTE 810
F943015 B10 RAS FL Al 23 1.3.2 2 0 25 MGD 810
T943008H B10 RAS PMP BRNG TEMP HI DI 23 1.1.1 10 CLEAR ALARM 810
Y943015 B10 RAS PMP FL CTRL AO 23 1.4.7 1 0 100 PCNT 810
J943061 B10 RAS PMP MTR PWR Al 23 1.3.2 4 0 100 KW 810
N943010G B10 RAS PMP MTR RDY STAT DI 23 1.1.1 6 READY NO RDY 810
N943061A B10 RAS PMP MTR RMT STAT DI 23 1.1.1 5 NO RMT REMOTE 810
N943061R B10 RAS PMP MTR RUN STAT DI 23 1.1.1 7 RUN NO RUN 810
X943061P B10 RAS PMP MTR STP CMD DO 23 1.2.7 5 STOP NO STP 810
X943061S B10 RAS PMP MTR STR CMD DO 23 1.2.7 4 START NO STR 810
F943061L B10 RAS PMP SEAL WATER LOW FLOW DI 23 1.1.1 11 CLEAR ALARM 810
S943009 B10 RAS PMP SPD Al 23 1.3.2 3 0 100 PCNT 810
T943010H B10 RAS PMP STTR WND TEMP HI DI 23 1.1.1 12 CLEAR ALARM 810
V943010H B10 MTR VIBRATION HIGH DI CLEAR ALARM 810
1L.943074 B10 SLG BLNK DEPTH Al 23 1.3.2 6 0 15 FT 810
A943074 B10 RAS DENSITY Al 23 1.3.2 7 0 5 % SS 810
L943053H B10 SUMP PMP LVL HI DI 23 1.1.1 9 CLEAR ALARM 810
N942011B B10 VFD BP DI 23 1.1.1 13 LINE BYPASS 810
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
N942011T B10 VFD FAULT DI 23 1.1.7 1 CLEAR ALARM 810
U943274B B12 BLDG GAS ALARM DI 23 1.2.1 14 CLEAR ALARM 811
U943274A B12 BLDG HDVU ALARM DI 23 1.2.1 13 CLEAR ALARM 811
U943274C B12 BLDG SMOKE ALARM DI 23 1.2.1 15 CLEAR ALARM 811
T943274 B12 BLDG TEMPERATURE Al 23 1.4.1 4 -20 120 DEG F 811
N943229B B12 BP STARTER DI 23 1.1.2 7 LINE BYPASS 811
W943249H |B12 CTR DRV HI TORQ DI 23 1.1.2 4 ALARM CLEAR 811
W943248H |B12 CTR DRV IMP HI TORQ DI 23 1.1.2 1 ALARM CLEAR 811
N943244R B12 CTR DRV MTR RUN STAT DI 23 1.1.2 2 RUN NO RUN 811
X943244P B12 CTR DRV MTR STP CMD DO 23 1.2.8 1 STOP NO STP 811
1.943278L B12 CTR DRV OIL LVL LO DI 23 1.1.2 3 CLEAR ALARM 811
F943201 B12 INF FL Al 23 1.3.3 1 0 100 MGD 811
Y943201 B12 INF VLV POS CMD AO 23 1.2.8 2 0 100 PCNT 811
2943201 B12 INF VLV POS Al 23 1.3.1 6 0 100 PCNT 811
N943201A B12 INF VLV RMT STAT DI 23 1.1.2 15 NO RMT REMOTE 811
F943209 B12 RAS FL Al 23 1.3.3 2 0 25 MGD 811
T943275H B12 RAS PMP BRNG TEMP HI DI 23 1.1.2 8 CLEAR ALARM 811
Y943209 B12 RAS PMP FL CTRL AO 23 1.4.8 2 0 100 PCNT 811
J943274 B12 RAS PMP MTR PWR Al 23 1.3.3 5 0 100 KW 811
N943211G B12 RAS PMP MTR RDY STAT DI 23 1.1.2 5 READY NO RDY 811
N943274A B12 RAS PMP MTR RMT STAT DI 23 1.1.2 13 NO RMT REMOTE 811
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low Eng Reset PID
Tag Type Range Units Desc.

N943274R B12 RAS PMP MTR RUN STAT DI 23 1.1.2 6 RUN NO RUN 811
X943274P B12 RAS PMP MTR STP CMD DO 23 1.2.8 5 STOP NO STP 811
X943274S B12 RAS PMP MTR STR CMD DO 23 1.2.8 4 START NO STR 811
F943274L B12 RAS PMP SEAL WATER LOW FLOW DI 23 1.1.2 10 CLEAR ALARM 811

S943275 B12 RAS PMP SPD Al 23 1.3.3 3 0 100 PCNT 811
T943274H B12 RAS PMP STTR WND TEMP HI DI 23 1.1.2 11 CLEAR ALARM 811
V943274H B12 MTR VIBRATION HIGH DI CLEAR ALARM 811

1943244 B12 SLG BLNK DEPTH Al 23 1.3.3 6 0 15 FT 811
A943244 B12 RAS DENSITY Al 23 1.3.3 7 0 5 % SS 811
1.943240H B12 SUMP PMP LVL HI DI 23 1.1.2 9 CLEAR ALARM 811
N943211B B12 VFD BP DI 23 1.1.2 12 LINE BYPASS 811
N943211T B12 VFD FAULT DI 23 1.1.2 14 CLEAR ALARM 811
U943374B B13 BLDG GAS ALARM DI 23 1.2.2 2 CLEAR ALARM 812
U943374A B13 BLDG HDVU ALARM DI 23 1.2.2 1 CLEAR ALARM 812
U943374C B13 BLDG SMOKE ALARM DI 23 1.2.2 3 CLEAR ALARM 812

T943374 B13 BLDG TEMPERATURE Al 23 1.4.1 5 -20 120 DEG F 812
N943329B B13 BP STARTER DI 23 1.1.3 6 LINE BYPASS 812
W943349H |B13 CTR DRV HI TORQ DI 23 1.1.3 4 ALARM CLEAR 812
W943348H |B13 CTR DRV IMP HI TORQ DI 23 1.1.3 1 ALARM CLEAR 812
N943344R B13 CTR DRV MTR RUN STAT DI 23 1.1.3 2 RUN NO RUN 812
X943344P B13 CTR DRV MTR STP CMD DO 23 1.2.8 6 STOP NO STP 812
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
Description I/O  Drop 110 Chan | Low High Eng Reset PID
Type Range Range Units Desc.
1L943380L B13 CTR DRV OIL LVL LO DI 23 1.1.3 3 CLEAR ALARM 812
F943301 B13 INF FL Al 23 1.3.4 1 0 100 MGD 812
Y943301 B13 INF VLV POS CMD AO 23 1.2.8 7 0 100 PCNT 812
7943301 B13 INF VLV POS Al 23 1.3.1 1 0 100 PCNT 812
N943304A | B13 INF VLV RMT STAT DI 23 1.1.2 16 NO RMT REMOTE 812
F943309 B13 RAS FL Al 23 1.3.4 2 0 25 MGD 812
T943375H B13 RAS PMP BRNG TEMP HI DI 23 1.1.3 10 CLEAR ALARM 812
Y943309 B13 RAS PMP FL CTRL AO 23 1.4.8 4 0 100 PCNT 812
J943374 B13 RAS PMP MTR PWR Al 23 1.3.4 3 0 100 KW 812
N943311G  |B13 RAS PMP MTR RDY STAT DI 23 1.1.3 5 READY NO RDY 812
N943374A  |B13 RAS PMP MTR RMT STAT DI 23 1.1.3 8 REMOTE NO RMT 812
N943374R  B13 RAS PMP MTR RUN STAT DI 23 1.1.3 7 RUN NO RUN 812
X943374P B13 RAS PMP MTR STP CMD DO 23 1.2.8 10 STOP NO STP 812
X943374S B13 RAS PMP MTR STR CMD DO 23 1.2.8 9 START NO STR 812
F943374L B13 RAS PMP SEAL WATER LOW FLOW DI 23 1.1.3 11 CLEAR ALARM 812
S943375 B13 RAS PMP SPD Al 23 1.3.4 4 0 100 PCNT 812
T943374H B13 RAS PMP STTR WND TEMP HI DI 23 1.1.3 12 CLEAR ALARM 812
V943374H B13 MTR VIBRATION HIGH DI CLEAR ALARM 812
L943344 B13 SLG BLNK DEPTH Al 23 1.3.4 7 0 15 FT 812
A943344 B13 RAS DENSITY Al 23 1.3.4 8 0 5 % SS 812
L943340H B13 SUMP PMP LVL HI DI 23 1.1.3 9 CLEAR ALARM 812
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
N943311B B13 VFD BP DI 23 1.1.3 13 LINE BYPASS 812
N943311T B13 VFD FAULT DI 23 1.1.3 14 CLEAR ALARM 812
U943461B B14 BLDG GAS ALARM DI 23 1.2.2 6 CLEAR ALARM 813
U943461A B14 BLDG HDVU ALARM DI 23 1.2.2 5 CLEAR ALARM 813
U943461C B14 BLDG SMOKE ALARM DI 23 1.2.2 7 CLEAR ALARM 813
T043461 B14 BLDG TEMPERATURE Al 23 14.1 6 -20 120 DEG F 813
N943410B B14 BP STARTER DI 23 1.1.4 10 LINE BYPASS 813
W943441H |B14 CTR DRV HI TORQ DI 23 1.1.4 2 ALARM CLEAR 813
W943440H |B14 CTR DRV IMP HI TORQ DI 23 1.1.4 1 ALARM CLEAR 813
N943474R B14 CTR DRV MTR RUN STAT DI 23 1.1.4 3 RUN NO RUN 813
X943474P B14 CTR DRV MTR STP CMD DO 23 1.2.7 6 STOP NO STP 813
1.943488L B14 CTR DRV OIL LVL LO DI 23 1.1.4 4 CLEAR ALARM 813
F943401 B14 INF FL Al 23 1.3.5 1 0 100 MGD 813
Y943401 B14 INF VLV POS CMD AO 23 1.2.7 7 0 100 PCNT 813
2943401 B14 INF VLV POS Al 23 1.3.1 2 0 100 PCNT 813
N943401A B14 INF VLV RMT STAT DI 23 1.1.3 15 NO RMT REMOTE 813
F943415 B14 RAS FL Al 23 1.3.5 2 0 25 MGD 813
T943408H B14 RAS PMP BRNG TEMP HI DI 23 1.1.4 11 CLEAR ALARM 813
Y943415 B14 RAS PMP FL CTRL AO 23 1.4.7 2 0 100 PCNT 813
J943461 B14 RAS PMP MTR PWR Al 23 1.3.5 5 0 100 KW 813
N943410G B14 RAS PMP MTR RDY STAT DI 23 1.1.4 6 READY NO RDY 813
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low Eng Reset PID
Tag Type Range Units Desc.

N943461A B14 RAS PMP MTR RMT STAT DI 23 1.1.4 7 NO RMT REMOTE 813
N943461R B14 RAS PMP MTR RUN STAT DI 23 1.1.4 8 RUN NO RUN 813
X943461P B14 RAS PMP MTR STP CMD DO 23 1.2.7 10 STOP NO STP 813
X943461S B14 RAS PMP MTR STR CMD DO 23 1.2.7 9 START NO STR 813
F943461L B14 RAS PMP SEAL WATER LOW FLOW DI 23 1.1.4 12 CLEAR ALARM 813

S943409 B14 RAS PMP SPD Al 23 1.3.5 3 0 100 PCNT 813
T943410H B14 RAS PMP STTR WND TEMP HI DI 23 1.1.4 13 CLEAR ALARM 813
V943410H B14 MTR VIBRATION HIGH DI CLEAR ALARM 813

1943474 B14 SLG BLNK DEPTH Al 23 1.3.5 7 0 15 FT 813
A943474 B14 RAS DENSITY Al 23 1.3.5 8 0 5 % SS 813
1L943453H B14 SUMP PMP LVL HI DI 23 1.1.4 9 CLEAR ALARM 813
N943411B B14 VFD BP DI 23 1.1.4 14 LINE BYPASS 813
N943411T B14 VFD FAULT DI 23 1.1.4 15 CLEAR ALARM 813
U943574B B15 BLDG GAS ALARM DI 25 1.2.1 2 CLEAR ALARM 814
U943574A B15 BLDG HDVU ALARM DI 25 1.2.1 1 CLEAR ALARM 814
U943574C B15 BLDG SMOKE ALARM DI 25 1.2.1 3 CLEAR ALARM 814

T943574 B15 BLDG TEMPERATURE Al 25 1.4.1 1 -20 120 DEG F 814
N943529B B15 BP STARTER DI 25 1.1.1 11 LINE BYPASS 814
W943549H |B15 CTR DRV HI TORQ DI 25 1.1.1 1 ALARM CLEAR 814
W943548H |B15 CTR DRV IMP HI TORQ DI 25 1.1.1 4 ALARM CLEAR 814
N943544R B15 CTR DRV MTR STAT DI 25 1.1.1 2 RUN NO RUN 814
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
X943544P B15 CTR DRV MTR STP CMD DO 25 1.2.8 1 STOP NO STP 814
1.943594L B15 CTR DRV OIL LVL LO DI 25 1.1.1 3 CLEAR ALARM 814
F943501 B15 INF FL Al 25 1.3.2 1 0 100 MGD 814
N943501A B15 INF VLV RMT STAT DI 25 1.1.7 4 NO RMT REMOTE 814
Y943501 B15 INF VLV POS CMD AO 25 1.2.8 2 0 100 PCNT 814
2943501 B15 INF VLV POS Al 25 1.3.1 1 0 100 PCNT 814
F943509 B15 RAS FL Al 25 1.3.2 2 0 25 MGD 814
T943575H B15 RAS PMP BRNG TEMP HI DI 25 1.1.1 12 CLEAR ALARM 814
Y943509 B15 RAS PMP FL CTRL AO 25 1.4.8 1 0 100 PCNT 814
J943574 B15 RAS PMP MTR PWR Al 25 1.3.2 3 0 100 KW 814
N943511G B15 RAS PMP MTR RDY STAT DI 25 1.1.1 5 READY NO RDY 814
N943574A B15 RAS PMP MTR RMT STAT DI 25 1.1.1 7 NO RMT REMOTE 814
N943574R B15 RAS PMP MTR STAT DI 25 1.1.1 8 RUN NO RUN 814
X943574P B15 RAS PMP MTR STP CMD DO 25 1.2.8 5 STOP NO STP 814
X943574S B15 RAS PMP MTR STR CMD DO 25 1.2.8 4 START NO STR 814
F943574L B15 RAS PMP SEAL WATER LOW FLOW DI 25 1.1.1 10 CLEAR ALARM 814
S943575 B15 RAS PMP SPD Al 25 1.3.2 4 0 100 PCNT 814
T943574H B15 RAS PMP STTR WND TEMP HI DI 25 1.1.1 13 CLEAR ALARM 814
V943574H B15 MTR VIBRATION HIGH DI CLEAR ALARM 814
1943544 B15 SLG BLNK DEPTH Al 25 1.3.2 7 0 15 FT 814
A943544 B15 RAS DENSITY Al 25 1.3.2 8 0 5 % SS 814
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
L943540H B15 SUMP PMP LVL HI DI 25 1.1.1 9 CLEAR ALARM 814
N943511B B15 VFD BP DI 25 1.1.1 14 LINE BYPASS 814
N943511T B15 VFD FAULT DI 25 1.1.1 15 CLEAR ALARM 814
U943674B B16 BLDG GAS ALARM DI 25 1.2.1 6 CLEAR ALARM 815
U943674A B16 BLDG HDVU ALARM DI 25 1.2.1 5 CLEAR ALARM 815
U943674C B16 BLDG SMOKE ALARM DI 25 1.2.1 7 CLEAR ALARM 815
T943674 B16 BLDG TEMPERATURE Al 25 1.4.1 2 -20 120 DEG F 815
N943629B B16 BP STARTER DI 25 1.1.2 5 LINE BYPASS 815
W943649H |B16 CTR DRV HI TORQ DI 25 1.1.2 1 ALARM CLEAR 815
W943648H |B16 CTR DRV IMP HI TORQ DI 25 1.1.2 4 ALARM CLEAR 815
N943644R B16 CTR DRV MTR STAT DI 25 1.1.2 2 RUN NO RUN 815
X943644P B16 CTR DRV MTR STP CMD DO 25 1.2.6 1 STOP NO STP 815
1.943679L B16 CTR DRV OIL LVL LO DI 25 1.1.2 3 CLEAR ALARM 815
F943601 B16 INF FL Al 25 1.3.3 1 0 100 MGD 815
N943601A B16 INF VLV RMT STAT DI 25 1.1.7 5 NO RMT REMOTE 815
Y943601 B16 INF VLV POS CMD AO 25 1.2.6 2 0 100 PCNT 815
2943601 B16 INF VLV POS Al 25 1.3.1 2 0 100 PCNT 815
F943609 B16 RAS FL Al 25 1.3.3 2 0 25 MGD 815
T943675H B16 RAS PMP BRNG TEMP HI DI 25 1.1.2 12 CLEAR ALARM 815
Y943609 B16 RAS PMP FL CTRL AO 25 1.4.8 2 0 100 PCNT 815
J943674 B16 RAS PMP MTR PWR Al 25 1.3.3 3 0 100 KW 815
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INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
Point Description /O  Drop 110 Chan | Low Eng Set Reset PID
Tag Type Range Units Desc Desc.

N943611G |B16 RAS PMP MTR RDY STAT DI 25 1.1.2 7 READY NO RDY 815
N943674A |B16 RAS PMP MTR RMT STAT DI 25 1.1.2 6 REMOTE NO RMT 815
N943674R B16 RAS PMP MTR STAT DI 25 1.1.2 8 RUN NO RUN 815
X943674P B16 RAS PMP MTR STP CMD DO 25 1.2.6 5 STOP NO STP 815
X943674S B16 RAS PMP MTR STR CMD DO 25 1.2.6 4 START NO STR 815
F943674L B16 RAS PMP SEAL WATER LOW FLOW DI 25 1.1.2 13 CLEAR ALARM 815

S943675 B16 RAS PMP SPD Al 25 1.3.3 4 0 100 PCNT 815
T943674H B16 RAS PMP STTR WND TEMP HI DI 25 1.1.2 14 CLEAR ALARM 815
V943674H B16 MTR VIBRATION HIGH DI CLEAR ALARM 815

L943644 B16 SLG BLNK DEPTH Al 25 1.3.3 7 0 15 FT 815
A943644 B16 RAS DENSITY Al 25 1.3.3 8 0 5 % SS 815
L943640H B16 SUMP PMP LVL HI DI 25 1.1.2 9 CLEAR ALARM 815
N943611B B16 VFD BP DI 25 1.1.2 15 LINE BYPASS 815
N943611T B16 VFD FAULT DI 25 1.1.2 16 CLEAR ALARM 815
U943789B B17 BLDG GAS ALARM DI 25 1.2.1 10 CLEAR ALARM 816
U943789A |B17 BLDG HDVU ALARM DI 25 1.2.1 9 CLEAR ALARM 816
U943789C |B17 BLDG SMOKE ALARM DI 25 1.2.1 11 CLEAR ALARM 816

T943789 B17 BLDG TEMPERATURE Al 25 1.4.1 3 -20 120 DEG F 816
N943750B B17 BP STARTER DI 25 1.1.3 6 LINE BYPASS 816
W943781H |B17 CTR DRV HI TORQ DI 25 1.1.3 1 ALARM CLEAR 816
W943780H |B17 CTR DRV IMP HI TORQ DI 25 1.1.3 4 ALARM CLEAR 816
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INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
N943770R B17 CTR DRV MTR STAT DI 25 1.1.3 2 RUN NO RUN 816
X943770P B17 CTR DRV MTR STP CMD DO 25 1.2.7 1 STOP NO STP 816
1.943773L B17 CTR DRV OIL LVL LO DI 25 1.1.3 3 CLEAR ALARM 816
F943718 B17 INF FL Al 25 1.3.4 1 0 100 MGD 816
N943718A B17 INF VLV RMT STAT DI 25 1.1.7 6 NO RMT REMOTE 816
Y943718 B17 INF VLV POS CMD AO 25 1.2.7 2 0 100 PCNT 816
7943718 B17 INF VLV POS Al 25 1.3.1 3 0 100 PCNT 816
F943702 B17 RAS FL Al 25 1.3.4 2 0 25 MGD 816
T943755H B17 RAS PMP BRNG TEMP HI DI 25 1.1.3 12 CLEAR ALARM 816
Y943702 B17 RAS PMP FL CTRL AO 25 1.4.7 1 0 100 PCNT 816
J943789 B17 RAS PMP MTR PWR Al 25 1.3.4 3 0 100 KW 816
N943750G B17 RAS PMP MTR RDY STAT DI 25 1.1.3 5 READY NO RDY 816
N943789A B17 RAS PMP MTR RMT STAT DI 25 1.1.3 8 REMOTE NO RMT 816
N943789R B17 RAS PMP MTR STAT DI 25 1.1.3 7 RUN NO RUN 816
X943789P B17 RAS PMP MTR STP CMD DO 25 1.2.7 5 STOP NO STP 816
X943789S B17 RAS PMP MTR STR CMD DO 25 1.2.7 4 START NO STR 816
F943789L B17 RAS PMP SEAL WATER LOW FLOW DI 25 1.1.3 13 CLEAR ALARM 816
S943749 B17 RAS PMP SPD Al 25 1.3.4 4 0 100 PCNT 816
T943750H B17 RAS PMP STTR WND TEMP HI DI 25 1.1.3 14 CLEAR ALARM 816
V943750H B17 MTR VIBRATION HIGH DI CLEAR ALARM 816
L943770 B17 SLG BLNK DEPTH Al 25 1.3.4 7 0 15 FT 816
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INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
Point Description /O  Drop 110 Chan | Low Eng Set Reset PID
Tag Type Range Units Desc Desc.
A943770 B17 RAS DENSITY Al 25 1.3.4 8 0 5 % SS 816
L943744H B17 SUMP PMP LVL HI DI 25 1.1.3 9 CLEAR ALARM 816
N943751B B17 VFD BP DI 25 1.1.3 15 LINE BYPASS 816
N943751T B17 VFD FAULT DI 25 1.1.3 16 ALARM CLEAR 816
U943875B B18 BLDG GAS ALARM DI 25 1.2.1 14 CLEAR ALARM 817
U943875A |B18 BLDG HDVU ALARM DI 25 1.2.1 13 CLEAR ALARM 817
U943875C |B18 BLDG SMOKE ALARM DI 25 1.2.1 15 CLEAR ALARM 817
T943875 B18 BLDG TEMPERATURE Al 25 14.1 4 -20 120 DEG F 817
N943828B B18 BP STARTER DI 25 1.1.4 6 LINE BYPASS 817
W943849H |B18 CTR DRV HI TORQ DI 25 1.1.4 1 ALARM CLEAR 817
W943848H [B18 CTR DRV IMP HI TORQ DI 25 1.1.4 4 ALARM CLEAR 817
N943844R B18 CTR DRV MTR STAT DI 25 1.1.4 2 RUN NO RUN 817
X943844P B18 CTR DRV MTR STP CMD DO 25 1.2.6 6 STOP NO STP 817
1.943851L B18 CTR DRV OIL LVL LO DI 25 1.1.4 3 CLEAR ALARM 817
F943801 B18 INF FL Al 25 1.3.5 1 0 100 MGD 817
N943801A |B18 INF VLV RMT STAT DI 25 1.1.7 7 NO RMT REMOTE 817
Y943801 B18 INF VLV POS CMD AO 25 1.2.6 7 0 100 PCNT 817
7943801 B18 INF VLV POS Al 25 1.3.1 4 0 100 PCNT 817
F943809 B18 RAS FL Al 25 1.3.5 2 0 25 MGD 817
T943875H B18 RAS PMP BRNG TEMP HI DI 25 1.1.4 12 CLEAR ALARM 817
Y943809 B18 RAS PMP FL CTRL AO 25 1.4.7 2 0 100 PCNT 817
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INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low Eng Reset PID
Tag Type Range Units Desc.

J943875 B18 RAS PMP MTR PWR Al 25 1.3.5 3 0 100 KW 817
N943811G B18 RAS PMP MTR RDY STAT DI 25 1.1.4 5 READY NO RDY 817
N943875A B18 RAS PMP MTR RMT STAT DI 25 1.1.4 7 NO RMT REMOTE 817
N943875R B18 RAS PMP MTR RUN STAT DI 25 1.1.4 8 RUN NO RUN 817
X943875P B18 RAS PMP MTR STP CMD DO 25 1.2.6 10 STOP NO STP 817
X943875S B18 RAS PMP MTR STR CMD DO 25 1.2.6 9 START NO STR 817
F943875L B18 RAS PMP SEAL WATER LOW FLOW DI 25 1.1.4 13 CLEAR ALARM 817
S943874 B18 RAS PMP SPD Al 25 1.3.5 4 0 100 PCNT 817
T943874H B18 RAS PMP STTR WND TEMP HI DI 25 1.1.4 14 CLEAR ALARM 817
V943874H B18 MTR VIBRATION HIGH DI CLEAR ALARM 817

1943844 B18 SLG BLNK DEPTH Al 25 1.3.5 7 0 15 FT 817
A943844 B18 RAS DENSITY Al 25 1.3.5 8 0 5 % SS 817
1L943840H B18 SUMP PMP LVL HI DI 25 1.1.4 9 CLEAR ALARM 817
N943875B B18 VFD BP DI 25 1.1.4 15 LINE BYPASS 817
N943875T B18 VFD FAULT DI 25 1.1.4 16 CLEAR ALARM 817
U943989B B19 BLDG GAS ALARM DI 25 1.2.2 2 CLEAR ALARM 818
U943989A B19 BLDG HDVU ALARM DI 25 1.2.2 1 CLEAR ALARM 818
U943989C B19 BLDG SMOKE ALARM DI 25 1.2.2 3 CLEAR ALARM 818
T943989 B19 BLDG TEMPERATURE Al 25 1.4.1 5 -20 120 DEG F 818
N943950B B19 BP STARTER DI 25 1.1.5 6 LINE BYPASS 818
W943981H |B19 CTR DRV HI TORQ DI 25 1.1.5 1 ALARM CLEAR 818
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INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
W943980H |B19 CTR DRV IMP HI TORQ DI 25 1.1.5 4 ALARM CLEAR 818
N943970R B19 CTR DRV MTR RUN STAT DI 25 1.1.5 2 RUN NO RUN 818
X943970P B19 CTR DRV MTR STP CMD DO 25 1.2.7 6 STOP NO STP 818
1L943973L B19 CTR DRV OIL LVL LO DI 25 1.1.5 3 CLEAR ALARM 818
F943918 B19 INF FL Al 25 1.3.6 1 0 100 MGD 818
N943918A B19 INF VLV RMT STAT DI 25 1.1.7 8 NO RMT REMOTE 818
Y943918 B19 INF VLV POS CMD AO 25 1.2.7 7 0 100 PCNT 818
2943918 B19 INF VLV POS Al 25 1.3.1 5 0 100 PCNT 818
F943902 B19 RAS FL Al 25 1.3.6 2 0 25 MGD 818
T943955H B19 RAS PMP BRNG TEMP HI DI 25 1.1.5 10 CLEAR ALARM 818
Y943902 B19 RAS PMP FL CTRL AO 25 1.4.6 1 0 100 PCNT 818
J943989 B19 RAS PMP MTR PWR Al 25 1.3.6 3 0 100 KW 818
N943989G B19 RAS PMP MTR RDY STAT DI 25 1.1.5 5 READY NO RDY 818
N943989A B19 RAS PMP MTR RMT STAT DI 25 1.1.5 7 REMOTE NO RMT 818
N943989R B19 RAS PMP MTR RUN STAT DI 25 1.1.5 8 RUN NO RUN 818
X943989P B19 RAS PMP MTR STP CMD DO 25 1.2.7 10 STOP NO STP 818
X943989S B19 RAS PMP MTR STR CMD DO 25 1.2.7 9 START NO STR 818
F943989L B19 RAS PMP SEAL WATER LOW FLOW DI 25 1.1.5 11 CLEAR ALARM 818
S943949 B19 RAS PMP SPD Al 25 1.3.6 4 0 100 PCNT 818
T943950H B19 RAS PMP STTR WND TEMP HI DI 25 1.1.5 12 CLEAR ALARM 818
V943950H B19 MTR VIBRATION HIGH DI CLEAR ALARM 818
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INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
Point Description /O  Drop 110 Chan | Low Eng Set Reset PID
Tag Type Range Units Desc Desc.

L943970 B19 SLG BLNK DEPTH Al 25 1.3.6 7 0 15 FT 818
A943970 B19 RAS DENSITY Al 25 1.3.6 8 0 5 % SS 818
L943944H B19 SUMP PMP LVL HI DI 25 1.1.5 9 CLEAR ALARM 818
N943951B B19 VFD BP DI 25 1.1.5 13 LINE BYPASS 818
N943951T B19 VFD FAULT DI 25 1.1.5 14 CLEAR ALARM 818
U942089B B20 BLDG GAS ALARM DI 25 1.2.2 6 CLEAR ALARM 819
U942089A |B20 BLDG HDVU ALARM DI 25 1.2.2 5 CLEAR ALARM 819
U942089C |B20 BLDG SMOKE ALARM DI 25 1.2.2 7 CLEAR ALARM 819
T942089 B20 BLDG TEMPERATURE Al 25 1.4.1 6 -20 120 DEG F 819
N942050B B20 BP STARTER DI 25 1.1.6 7 LINE BYPASS 819
W942081H [B20 CTR DRV HI TORQ DI 25 1.1.6 2 ALARM CLEAR 819
W942080H |B20 CTR DRV IMP HI TORQ DI 25 1.1.6 5 ALARM CLEAR 819
N942070R B20 CTR DRV MTR RUN STAT DI 25 1.1.6 3 RUN NO RUN 819
X942070P B20 CTR DRV MTR STP CMD DO 25 1.2.8 6 STOP NO STP 819
1L942073L B20 CTR DRV OIL LVL LO DI 25 1.1.6 4 CLEAR ALARM 819
F942018 B20 INF FL Al 25 1.3.7 1 0 100 MGD 819
N942018A  |B20 INF VLV RMT STAT DI 25 1.1.7 9 NO RMT REMOTE 819
Y942018 B20 INF VLV POS CMD AO 25 1.2.8 7 0 100 PCNT 819
2942018 B20 INF VLV POS Al 25 1.3.1 6 0 100 PCNT 819
F942002 B20 RAS FL Al 25 1.3.7 2 0 25 MGD 819
T942055H B20 RAS PMP BRNG TEMP HI DI 25 1.1.6 10 CLEAR ALARM 819

Supplemental Specifications are issued separately from the Master Specifications on a per contract basis to provide information not provided in the Master
Specifications. All Conditions of the Contract apply to information provided in this Supplemental Specification.

Water and Sewerage Department City of Detroit
17300SCH - 52 - Supplemental





DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low Eng Reset PID
Tag Type Range Units Desc.
Y942002 B20 RAS PMP FL CTRL AO 25 1.4.6 2 0 100 PCNT 819
J942089 B20 RAS PMP MTR PWR Al 25 1.3.7 3 0 100 KW 819
N942050G B20 RAS PMP MTR RDY STAT DI 25 1.1.6 12 READY NO RDY 819
N942089A B20 RAS PMP MTR RMT STAT DI 25 1.1.6 6 REMOTE NO RMT 819
N942089R B20 RAS PMP MTR RUN STAT DI 25 1.1.6 8 RUN NO RUN 819
X942089P B20 RAS PMP MTR STP CMD DO 25 1.2.8 10 STOP NO STP 819
X942089S B20 RAS PMP MTR STR CMD DO 25 1.2.8 9 START NO STR 819
F942089L B20 RAS PMP SEAL WATER LOW FLOW DI 25 1.1.6 11 CLEAR ALARM 819
S942049 B20 RAS PMP SPD Al 25 1.3.7 4 0 100 PCNT 819
T942050H B20 RAS PMP STTR WND TEMP HI DI 25 1.1.6 13 CLEAR ALARM 819
V942050H B20 MTR VIBRATION HIGH DI CLEAR ALARM 819
1942070 B20 SLG BLNK DEPTH Al 25 1.3.7 7 0 15 FT 819
A942070 B20 RAS DENSITY Al 25 1.3.7 8 0 5 % SS 819
1L.942044H B20 SUMP PMP LVL HI DI 25 1.1.6 9 CLEAR ALARM 819
N942051B B20 VFD BP DI 25 1.1.6 14 LINE BYPASS 819
N942051T B20 VFD FAULT DI 25 1.1.6 15 CLEAR ALARM 819
U960373B B23 BLDG GAS ALARM DI 24 1.2.1 2 CLEAR ALARM 820
U960373A B23 BLDG HDVU ALARM DI 24 1.2.1 1 CLEAR ALARM 820
U960373C B23 BLDG SMOKE ALARM DI 24 1.2.1 3 CLEAR ALARM 820
T960373 B23 BLDG TEMPERATURE Al -20 120 DEG F 820
N960326B B23 BP STARTER DI 24 1.1.1 9 LINE BYPASS 820
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INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
W960349H |B23 CTR DRV HI TORQ DI 24 1.1.1 1 ALARM CLEAR 820
W960348H [B23 CTR DRV IMP HI TORQ DI 24 1.1.1 4 ALARM CLEAR 820
N960343R B23 CTR DRV MTR STAT DI 24 1.1.1 2 RUN NO RUN 820
X960343P B23 CTR DRV MTR STP CMD DO 24 1.2.5 1 STOP NO STP 820
L960350L B23 CTR DRV OIL LVL LOW DI 24 1.1.1 3 CLEAR ALARM 820
F960301 B23 INF FL Al 24 1.3.3 1 0 100 MGD 820
N960301A B23 INF VLV RMT STAT DI 24 1.2.2 2 NO RMT REMOTE 820
Y960301 B23 INF VLV POS CMD AO 24 1.2.5 2 0 100 PCNT 820
7960301 B23 INF VLV POS Al 24 1.3.1 1 0 100 PCNT 820
F960309 B23 RAS FL Al 24 1.3.3 2 0 25 MGD 820
T960373H B23 RAS PMP BRNG TEMP HI DI 24 1.1.1 12 CLEAR ALARM 820
Y960309 B23 RAS PMP FL CTRL AO 24 1.4.6 1 0 100 PCNT 820
J960373 B23 RAS PMP MTR PWR Al 24 1.3.3 3 0 100 KW 820
N960311G B23 RAS PMP MTR RDY STAT DI 24 1.1.1 8 READY NO RDY 820
N960373A B23 RAS PMP MTR RMT STAT DI 24 1.1.1 5 REMOTE NO RMT 820
N960373R B23 RAS PMP MTR STAT DI 24 1.1.1 6 RUN NO RUN 820
X960373P B23 RAS PMP MTR STP CMD DO 24 1.2.5 5 STOP NO STP 820
X960373S B23 RAS PMP MTR STR CMD DO 24 1.2.5 4 START NO STR 820
F960373L B23 RAS PMP SEAL WATER LOW FLOW DI 24 1.1.1 13 CLEAR ALARM 820
S960372 B23 RAS PMP SPD Al 24 1.3.3 4 0 100 PCNT 820
T960372H B23 RAS PMP STTR WNDS TEMP HI DI 24 1.1.1 14 CLEAR ALARM 820
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INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
Point Description /O  Drop 110 Chan | Low Eng Set Reset PID
Tag Type Range Units Desc Desc.

V960372H B23 MTR VIBRATION HIGH DI CLEAR ALARM 820
1L960343 B23 SLG BLNK DEPTH Al 24 1.3.3 7 0 15 FT 820
A960343 B23 RAS DENSITY Al 24 1.3.3 8 0 5 % SS 820
L960339H B23 SUMP PMP LVL HI DI 24 1.1.1 7 CLEAR ALARM 820

N960373B B23 VFD BP DI 24 1.1.1 15 LINE BYPASS 820

N960373T B23 VFD FAULT DI 24 1.1.1 16 CLEAR ALARM 820

U960575B B25 BLDG GAS ALARM DI 24 1.2.1 6 CLEAR ALARM 821

U960575A |B25 BLDG HDVU ALARM DI 24 1.2.1 5 CLEAR ALARM 821

U960575C |B25 BLDG SMOKE ALARM DI 24 1.2.1 7 CLEAR ALARM 821
T960575 B25 BLDG TEMPERATURE Al -20 120 DEG F 821

N960528B B25 BP STARTER DI 24 1.1.2 9 LINE BYPASS 821

W960548H |B25 CTR DRV HI TORQ DI 24 1.1.2 1 CLEAR ALARM 821

W960549H |B25 CTR DRV IMP HI TORQ DI 24 1.1.2 2 CLEAR ALARM 821

N960544R B25 CTR DRV MTR STAT DI 24 1.1.2 3 RUN NO RUN 821

X960544P B25 CTR DRV MTR STP CMD DO 24 1.2.5 6 STOP NO STP 821
L960551L B25 CTR DRV OIL LVL LOW DI 24 1.1.2 4 CLEAR ALARM 821
F960501 B25 INF FL Al 24 1.3.4 1 0 100 MGD 821

N960501A  |B25 INF VLV RMT STAT DI 24 1.2.2 3 NO RMT REMOTE 821
Y960501 B25 INF VLV POS CMD AO 24 1.2.5 7 0 100 PCNT 821
7960501 B25 INF VLV POS Al 24 1.3.1 2 0 100 PCNT 821
F960509 B25 RAS FL Al 24 1.3.4 2 0 25 MGD 821
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T960575H B25 RAS PMP BRNG TEMP HI DI 24 1.1.2 12 CLEAR ALARM 821
Y960509 B25 RAS PMP FL CTRL AO 24 1.4.6 2 0 100 PCNT 821
J960575 B25 RAS PMP MTR PWR Al 24 1.3.4 3 0 100 KW 821

N960511G B25 RAS PMP MTR RDY STAT DI 24 1.1.2 8 READY NO RDY 821
N960575A B25 RAS PMP MTR RMT STAT DI 24 1.1.2 5 NO RMT REMOTE 821

N960575R B25 RAS PMP MTR STAT DI 24 1.1.2 6 RUN NO RUN 821

X960575P B25 RAS PMP MTR STP CMD DO 24 1.2.5 10 STOP NO STP 821

X960575S B25 RAS PMP MTR STR CMD DO 24 1.2.5 9 START NO STR 821
F960575L B25 RAS PMP SEAL WATER LOW FLOW DI 24 1.1.2 13 CLEAR ALARM 821
S960574 B25 RAS PMP SPD Al 24 1.3.4 4 0 100 PCNT 821

T960574H B25 RAS PMP STTR WNDS TEMP HI DI 24 1.1.2 14 CLEAR ALARM 821

V960574H B25 MTR VIBRATION HIGH DI CLEAR ALARM 821
L960544 B25 SLG BLNK DEPTH Al 24 1.3.4 7 0 15 FT 821
A960544 B25 RAS DENSITY Al 24 1.3.4 8 0 5 % SS 821
L960540H B25 SUMP PMP LVL HI DI 24 1.1.2 7 CLEAR ALARM 821
N960575B B25 VFD BP DI 24 1.1.2 15 LINE BYPASS 821
N960575T B25 VFD FAULT DI 24 1.1.2 16 CLEAR ALARM 821

U960673B B26 BLDG GAS ALARM DI 24 1.2.1 10 CLEAR ALARM 822

U960673A B26 BLDG HDVU ALARM DI 24 1.2.1 9 CLEAR ALARM 822

U960673C B26 BLDG SMOKE ALARM DI 24 1.2.1 11 CLEAR ALARM 822
T960673 B26 BLDG TEMPERATURE Al -20 120 DEG F 822
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
N960626B B26 BP STARTER DI 24 1.1.3 8 LINE BYPASS 822
W960649H |B26 CTR DRV HI TORQ DI 24 1.1.3 1 ALARM CLEAR 822
W960648H |B26 CTR DRV IMP HI TORQ DI 24 1.1.3 4 ALARM CLEAR 822
N960643R B26 CTR DRV MTR STAT DI 24 1.1.3 2 RUN NO RUN 822
X960643P B26 CTR DRV MTR STP CMD DO 24 1.2.6 1 STOP NO STP 822
L960650L B26 CTR DRV OIL LVL LOW DI 24 1.1.3 3 CLEAR ALARM 822
F960601 B26 INF FL Al 24 1.3.5 1 0 100 MGD 822
N960601A B26 INF VLV RMT STAT DI 24 1.2.2 4 NO RMT REMOTE 822
Y960601 B26 INF VLV POS CMD AO 24 1.2.6 2 0 100 PCNT 822
7960601 B26 INF VLV POS Al 24 1.3.1 3 0 100 PCNT 822
F960609 B26 RAS FL Al 24 1.3.5 2 0 25 MGD 822
T960673H B26 RAS PMP BRNG TEMP HI DI 24 1.1.3 12 CLEAR ALARM 822
Y960609 B26 RAS PMP FL CTRL AO 24 1.4.7 1 0 100 PCNT 822
J960673 B26 RAS PMP MTR PWR Al 24 1.3.5 3 0 100 KW 822
N960673G B26 RAS PMP MTR RDY STAT DI 24 1.1.3 9 READY NO RDY 822
N960673A B26 RAS PMP MTR RMT STAT DI 24 1.1.3 5 NO RMT REMOTE 822
N960673R B26 RAS PMP MTR STAT DI 24 1.1.3 6 RUN NO RUN 822
X960673P B26 RAS PMP MTR STP CMD DO 24 1.2.6 5 STOP NO STP 822
X960673S B26 RAS PMP MTR STR CMD DO 24 1.2.6 4 START NO STR 822
F960673L B26 RAS PMP SEAL WATER LOW FLOW DI 24 1.1.3 13 CLEAR ALARM 822
S960672 B26 RAS PMP SPD Al 24 1.3.5 4 0 100 PCNT 822
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
T960672H B26 RAS PMP STTR WND TEMP HI DI 24 1.1.3 14 CLEAR ALARM 822
V960672H B26 MTR VIBRATION HIGH DI CLEAR ALARM 822
1960643 B26 SLG BLNK DEPTH Al 24 1.3.5 7 0 15 FT 822
A960643 B26 RAS DENSITY Al 24 1.3.5 8 0 5 % SS 822
L960639H B26 SUMP PMP LVL HI DI 24 1.1.3 7 CLEAR ALARM 822
N960673B B26 VFD BP DI 24 1.1.3 15 LINE BYPASS 822
N960673T B26 VFD FAULT DI 24 1.1.3 16 CLEAR ALARM 822
U960775B B27 BLDG GAS ALARM DI 24 1.2.1 14 CLEAR ALARM 823
U960775A B27 BLDG HDVU ALARM DI 24 1.2.1 13 CLEAR ALARM 823
U960775C B27 BLDG SMOKE ALARM DI 24 1.2.1 15 CLEAR ALARM 823
T960775 B27 BLDG TEMPERATURE Al -20 120 DEG F 823
N960728B B27 BP STARTER DI 24 1.1.4 9 LINE BYPASS 823
W960748H |B27 CTR DRV HI TORQ DI 24 1.1.4 1 CLEAR ALARM 823
W960749H |B27 CTR DRV IMP HI TORQ DI 24 1.1.4 4 CLEAR ALARM 823
N960745R B27 CTR DRV MTR RUN STAT DI 24 1.1.4 2 RUN NO RUN 823
X960745P B27 CTR DRV MTR STP CMD DO 24 1.2.6 6 STOP NO STP 823
L960751L B27 CTR DRV OIL LVL LO DI 24 1.1.4 3 CLEAR ALARM 823
F960701 B27 INF FL Al 24 1.3.6 1 0 100 MGD 823
N960701A B27 INF VLV RMT STAT DI 24 1.2.2 5 NO RMT REMOTE 823
Y960701 B27 INF VLV POS CMD AO 24 1.2.6 7 0 100 PCNT 823
7960701 B27 INF VLV POS Al 24 1.3.1 4 0 100 PCNT 823
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low Eng Reset PID
Tag Type Range Units Desc.
F960709 B27 RAS FL Al 24 1.3.6 2 0 25 MGD 823
T960775H B27 RAS PMP BRNG TEMP HI DI 24 1.1.4 10 CLEAR ALARM 823
Y960709 B27 RAS PMP FL CTRL AO 24 1.4.7 2 0 100 PCNT 823
J960775 B27 RAS PMP MTR PWR Al 24 1.3.6 3 0 100 KW 823
N960711G B27 RAS PMP MTR RDY STAT DI 24 1.1.4 8 READY NO RDY 823
N960775A B27 RAS PMP MTR RMT STAT DI 24 1.1.4 5 NO RMT REMOTE 823
N960775R B27 RAS PMP MTR RUN STAT DI 24 1.1.4 6 RUN NO RUN 823
X960775P B27 RAS PMP MTR STP CMD DO 24 1.2.6 10 STOP NO STP 823
X960775S B27 RAS PMP MTR STR CMD DO 24 1.2.6 9 START NO STR 823
F960775L B27 RAS PMP SEAL WATER LOW FLOW DI 24 1.1.4 11 CLEAR ALARM 823
S960774 B27 RAS PMP SPD Al 24 1.3.6 4 0 100 PCNT 823
T960774H B27 RAS PMP STTR WND TEMP HI DI 24 1.1.4 12 CLEAR ALARM 823
V960774H B27 MTR VIBRATION HIGH DI CLEAR ALARM 823
1L960745 B27 SLG BLNK DEPTH Al 24 1.3.6 6 0 15 FT 823
A960745 B27 RAS DENSITY Al 24 1.3.6 5 0 5 % SS 823
L960740H B27 SUMP PMP LVL HI DI 24 1.1.4 7 CLEAR ALARM 823
N960775B B27 VFD BP DI 24 1.1.4 13 LINE BYPASS 823
N960775T B27 VFD FAULT DI 24 1.1.4 14 CLEAR ALARM 823
U960873B B28 BLDG GAS ALARM DI 24 1.2.2 2 CLEAR ALARM 824
U960873A B28 BLDG HDVU ALARM DI 24 1.2.2 1 CLEAR ALARM 824
U960873C B28 BLDG SMOKE ALARM DI 24 1.2.2 3 CLEAR ALARM 824
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.

T960873 B28 BLDG TEMPERATURE Al -20 120 DEG F 824
N960826B B28 BP STARTER DI 24 1.1.5 9 LINE BYPASS 824
W960849H |B28 CTR DRV HI TORQ DI 24 1.1.5 1 ALARM CLEAR 824
W960848H |B28 CTR DRV IMP HI TORQ DI 24 1.1.5 4 ALARM CLEAR 824
N960843R B28 CTR DRV MTR RUN STAT DI 24 1.1.5 2 RUN NO RUN 824
X960843P B28 CTR DRV MTR STP CMD DO 24 1.2.7 1 STOP NO STP 824
L.960850L B28 CTR DRV OIL LVL LO DI 24 1.1.5 3 CLEAR ALARM 824

F960801 B28 INF FL Al 24 1.3.7 1 0 100 MGD 824
N960801A B28 INF VLV RMT STAT DI 24 1.2.2 6 NO RMT REMOTE 824

Y960801 B28 INF VLV POS CMD AO 24 1.2.7 2 0 100 PCNT 824

7960801 B28 INF VLV POS Al 24 1.3.2 1 0 100 PCNT 824

F960809 B28 RAS FL Al 24 1.3.7 2 0 25 MGD 824
T960873H B28 RAS PMP BRNG TEMP HI DI 24 1.1.5 10 CLEAR ALARM 824

Y960809 B28 RAS PMP FL CTRL AO 24 1.4.8 1 0 100 PCNT 824

J960873 B28 RAS PMP MTR PWR Al 24 1.3.7 3 0 100 KW 824
N960811G B28 RAS PMP MTR RDY STAT DI 24 1.1.5 8 READY NO RDY 824
N960873A B28 RAS PMP MTR RMT STAT DI 24 1.1.5 6 REMOTE NO RMT 824
N960873R B28 RAS PMP MTR RUN STAT DI 24 1.1.5 5 RUN NO RUN 824
X960873P B28 RAS PMP MTR STP CMD DO 24 1.2.7 5 STOP NO STP 824
X960873S B28 RAS PMP MTR STR CMD DO 24 1.2.7 4 START NO STR 824
F960873L B28 RAS PMP SEAL WATER LOW FLOW DI 24 1.1.5 11 CLEAR ALARM 824
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC- 776
Point Description /O  Drop 110 Chan | Low Eng Set Reset PID
Tag Type Range Units Desc Desc.

S960872 B28 RAS PMP SPD Al 24 1.3.7 4 0 100 PCNT 824
T960872H B28 RAS PMP STTR WND TEMP HI DI 24 1.1.5 12 CLEAR ALARM 824
V960872H B28 MTR VIBRATION HIGH DI CLEAR ALARM 824

L960843 B28 SLG BLNK DEPTH Al 24 1.3.7 7 0 15 FT 824
A960843 B28 RAS DENSITY Al 24 1.3.7 8 0 5 % SS 824
L960839H B28 SUMP PMP LVL HI DI 24 1.1.5 7 CLEAR ALARM 824
N960873B B28 VFD BP DI 24 1.1.5 13 LINE BYPASS 824
N960873T B28 VFD FAULT DI 24 1.1.5 14 CLEAR ALARM 824
U960975B B29 BLDG GAS ALARM DI 24 1.2.2 6 CLEAR ALARM 825
U960975A B29 BLDG HDVU ALARM DI 24 1.2.2 5 CLEAR ALARM 825
U960975C |B29 BLDG SMOKE ALARM DI 24 1.2.2 7 CLEAR ALARM 825

T960975 B29 BLDG TEMPERATURE Al -20 120 DEG F 825
N960928B B29 BP STARTER DI 24 1.1.6 9 LINE BYPASS 825
W960948H |B29 CTR DRV HI TORQ DI 24 1.1.6 1 CLEAR ALARM 825
W960949H |B29 CTR DRV IMP HI TORQ DI 24 1.1.6 4 CLEAR ALARM 825
N960944R B29 CTR DRV MTR RUN STAT DI 24 1.1.6 2 RUN NO RUN 825
X960944P B29 CTR DRV MTR STP CMD DO 24 1.2.7 6 STOP NO STP 825
L960951L B29 CTR DRV OIL LVL LO DI 24 1.1.6 3 CLEAR ALARM 825

F960901 B29 INF FL Al 24 1.3.8 1 0 100 MGD 825
N960901A |B29 INF VLV RMT STAT DI 24 1.2.2 7 NO RMT REMOTE 825
Y960901 B29 INF VLV POS CMD AO 24 1.2.7 7 0 100 PCNT 825
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low Eng Reset PID
Tag Type Range Units Desc.
7960901 B29 INF VLV POS Al 24 1.3.2 2 0 100 PCNT 825
F960909 B29 RAS FL Al 24 1.3.8 2 0 25 MGD 825
T960975H B29 RAS PMP BRNG TEMP HI DI 24 1.1.6 10 CLEAR ALARM 825
Y960909 B29 RAS PMP FL CTRL AO 24 1.4.8 2 0 100 PCNT 825
J960975 B29 RAS PMP MTR PWR Al 24 1.3.8 3 0 100 KW 825
N960911G B29 RAS PMP MTR RDY STAT DI 24 1.1.6 8 READY NO RDY 825
N960975A B29 RAS PMP MTR RMT STAT DI 24 1.1.6 5 NO RMT REMOTE 825
N960975R B29 RAS PMP MTR RUN STAT DI 24 1.1.6 6 RUN NO RUN 825
X960975P B29 RAS PMP MTR STP CMD DO 24 1.2.7 10 STOP NO STP 825
X960975S B29 RAS PMP MTR STR CMD DO 24 1.2.7 9 START NO STR 825
F960975L B29 RAS PMP SEAL WATER LOW FLOW DI 24 1.1.6 11 CLEAR ALARM 825
S960974 B29 RAS PMP SPD Al 24 1.3.8 4 0 100 PCNT 825
T960974H B29 RAS PMP STTR WND TEMP HI DI 24 1.1.6 12 CLEAR ALARM 825
V960974H B29 MTR VIBRATION HIGH DI CLEAR ALARM 825
1960944 B29 SLG BLNK DEPTH Al 24 1.3.8 7 0 15 FT 825
A960944 B29 RAS DENSITY Al 24 1.3.8 8 0 5 % SS 825
L960940H B29 SUMP PMP LVL HI DI 24 1.1.6 7 CLEAR ALARM 825
N960975B B29 VFD BP DI 24 1.1.6 13 LINE BYPASS 825
N960975T B29 VFD FAULT DI 24 1.1.6 14 CLEAR ALARM 825
U961073B B30 BLDG GAS ALARM DI 24 1.2.2 10 CLEAR ALARM 826
U961073A B30 BLDG HDVU ALARM DI 24 1.2.2 9 CLEAR ALARM 826

Supplemental Specifications are issued separately from the Master Specifications on a per contract basis to provide information not provided in the Master
Specifications. All Conditions of the Contract apply to information provided in this Supplemental Specification.

Water and Sewerage Department City of Detroit
17300SCH - 62 - Supplemental





DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
U961073C B30 BLDG SMOKE ALARM DI 24 1.2.2 11 CLEAR ALARM 826
T961073 B30 BLDG TEMPERATURE Al -20 120 DEG F 826
N961026B B30 BP STARTER DI 24 1.1.7 9 LINE BYPASS 826
W961049H |B30 CTR DRV HI TORQ DI 24 1.1.7 1 CLEAR ALARM 826
W961048H |B30 CTR DRV IMP HI TORQ DI 24 1.1.7 4 CLEAR ALARM 826
N961043R B30 CTR DRV MTR RUN STAT DI 24 1.1.7 2 RUN NO RUN 826
X961043P B30 CTR DRV MTR STP CMD DO 24 1.2.8 1 STOP NO STP 826
L961050L B30 CTR DRV OIL LVL LO DI 24 1.1.7 3 CLEAR ALARM 826
F961001 B30 INF FL Al 24 1.4.2 1 0 100 MGD 826
N961001A B30 INF VLV RMT STAT DI 24 1.2.2 8 NO RMT REMOTE 826
Y961001 B30 INF VLV POS CMD AO 24 1.2.8 2 0 100 PCNT 826
7961001 B30 INF VLV POS Al 24 1.3.2 3 0 100 PCNT 826
F961009 B30 RAS FL Al 24 1.4.2 2 0 25 MGD 826
T961073H B30 RAS PMP BRNG TEMP HI DI 24 1.1.7 10 CLEAR ALARM 826
Y961009 B30 RAS PMP FL CTRL AO 24 1.4.8 3 0 100 PCNT 826
J961073 B30 RAS PMP MTR PWR Al 24 1.4.2 3 0 100 KW 826
N961011G B30 RAS PMP MTR RDY STAT DI 24 1.1.7 8 READY NO RDY 826
N961073A B30 RAS PMP MTR RMT STAT DI 24 1.1.7 5 REMOTE NO RMT 826
N961073R B30 RAS PMP MTR RUN STAT DI 24 1.1.7 6 RUN NO RUN 826
X961073P B30 RAS PMP MTR STP CMD DO 24 1.2.8 5 STOP NO STP 826
X961073S B30 RAS PMP MTR STR CMD DO 24 1.2.8 4 START NO STR 826
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low Eng Reset PID
Tag Type Range Units Desc.

F961073L B30 RAS PMP SEAL WATER LOW FLOW DI 24 1.1.7 11 CLEAR ALARM 826
S961072 B30 RAS PMP SPD Al 24 1.4.2 4 0 100 PCNT 826
T961072H B30 RAS PMP STTR WND TEMP HI DI 24 1.1.7 12 CLEAR ALARM 826
V961072H B30 MTR VIBRATION HIGH DI CLEAR ALARM 826
1961043 B30 SLG BLNK DEPTH Al 24 1.4.2 7 0 15 FT 826
A961043 B30 RAS DENSITY Al 24 1.4.2 8 0 5 % SS 827
L961039H B30 SUMP PMP LVL HI DI 24 1.1.7 7 CLEAR ALARM 826
N961073B B30 VFD BP DI 24 1.1.7 13 LINE BYPASS 826
N961073T B30 VFD FAULT DI 24 1.1.7 14 CLEAR ALARM 826
N991222H ICAB 22/0 DOOR OPN DI 22 1.1.8 8 CLEAR ALARM 841
N991222G ICAB 22/0 MIC POD ON UTLY DI 22 1.1.8 7 CLEAR ALARM 841
N991222D ICAB 22/0 SYST ON UPS DI 22 1.1.8 4 CLEAR ALARM 841
N991222C ICAB 22/0 UPS BAT LO DI 22 1.1.8 3 ALARM CLEAR 841
N991222A CAB 22/0 UPS FAULT DI 22 1.1.8 1 CLEAR ALARM 841
N991222E ICAB 22/0 UPS ON BAT DI 22 1.1.8 5 ALARM CLEAR 841
N991222F ICAB 22/0 UPS ON BP DI 22 1.1.8 6 ALARM CLEAR 841
N991222B CAB 22/0 UPS SUM ALM DI 22 1.1.8 2 ALARM CLEAR 841
N991223H ICAB 23/0 DOOR OPN DI 23 1.1.6 8 CLEAR ALARM 841
N991223G ICAB 23/0 MIC POD ON UTLY DI 23 1.1.6 7 CLEAR ALARM 841
N991223D ICAB 23/0 SYST ON UPS DI 23 1.1.6 4 CLEAR ALARM 841
N991223C ICAB 23/0 UPS BAT LO DI 23 1.1.6 3 ALARM CLEAR 841
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
N991223A |CAB 23/0 UPS FAULT DI 23 1.1.6 1 CLEAR ALARM 841
N991223E ICAB 23/0 UPS ON BAT DI 23 1.1.6 5 ALARM CLEAR 841
N991223F ICAB 23/0 UPS ON BP DI 23 1.1.6 6 ALARM CLEAR 841
N991223B CAB 23/0 UPS SUM ALM DI 23 1.1.6 2 ALARM CLEAR 841
N991224H CAB 24/0 DOOR OPN DI 24 1.1.8 8 CLEAR ALARM 841
N991224G  |CAB 24/0 MIC POD ON UTLY DI 24 1.1.8 7 CLEAR ALARM 841
N991224D |CAB 24/0 SYST ON UPS DI 24 1.1.8 4 CLEAR ALARM 841
N991224C  |CAB 24/0 UPS BAT LO DI 24 1.1.8 3 ALARM CLEAR 841
N991224A  |CAB 24/0 UPS FAULT DI 24 1.1.8 1 CLEAR ALARM 841
N991224E CAB 24/0 UPS ON BAT DI 24 1.1.8 5 ALARM CLEAR 841
N991224F ICAB 24/0 UPS ON BP DI 24 1.1.8 6 ALARM CLEAR 841
N991224B CAB 24/0 UPS SUM ALM DI 24 1.1.8 2 ALARM CLEAR 841
N991225H CAB 25/0 DOOR OPN DI 25 1.1.8 9 CLEAR ALARM 841
N991225G  |CAB 25/0 MIC POD ON UTLY DI 25 1.1.8 2 CLEAR ALARM 841
N991225D |CAB 25/0 SYST ON UPS DI 25 1.1.8 3 CLEAR ALARM 841
N991225C |CAB 25/0 UPS BAT LO DI 25 1.1.8 4 ALARM CLEAR 841
N991225A  |CAB 25/0 UPS FAULT DI 25 1.1.8 5 CLEAR ALARM 841
N991225E ICAB 25/0 UPS ON BAT DI 25 1.1.8 6 ALARM CLEAR 841
N991225F CAB 25/0 UPS ON BP DI 25 1.1.8 7 ALARM CLEAR 841
N991225B CAB 25/0 UPS SUM ALM DI 25 1.1.8 8 ALARM CLEAR 841
F990039L JEFFERSON SAMP 1 LO FLOW DI 24 1.2.1 12 CLEAR ALARM 841

Supplemental Specifications are issued separately from the Master Specifications on a per contract basis to provide information not provided in the Master
Specifications. All Conditions of the Contract apply to information provided in this Supplemental Specification.

Water and Sewerage Department City of Detroit
17300SCH - 65 - Supplemental





DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.
F990040L JEFFERSON SAMP 2 LO FLOW DI 24 1.2.1 13 CLEAR ALARM 841
N990034R | JEFFERSON SAMP STN COMM 1 DI 24 1.2.1 4 RUN NO RUN 841
N990039R | JEFFERSON SAMP STN PMP 1 DI 24 1.2.1 7 RUN NO RUN 841
N990040R JEFFERSON SAMP STN PMP 2 DI 24 1.2.1 8 RUN NO RUN 841
N990041R |JEFFERSON SAMP STN REFRG 1 DI 24 1.2.1 9 RUN NO RUN 841
N990042R JEFFERSON SAMP STN REFRG 2 DI 24 1.2.1 10 RUN NO RUN 841
1.990043H JEFFERSON SAMP STN SUMP LVL DI 24 1.2.1 6 CLEAR ALARM 841
N931153C |SUB FT-1 BUS A MN BRKR DI 22 1.1.7 14 CLOSED NO CLD 841
N9311530 |[SUB FT-1 BUS A MN BRKR DI 22 1.1.7 15 OPEN NO OPN 841
N931153T SUB FT-1 BUS A MN BRKR TRIPPED DI 22 1.1.1 11 TRIP NO TRP 841
J931153 SUB FT-1 BUS A PWR Al 22 1.3.8 1 0 2.4 MW 841
N931154C |SUB FT-1 BUS B MN BRKR DI 22 1.1.7 16 CLOSED NO CLD 841
N9311540 |SUB FT-1 BUS B MN BRKR DI 22 1.1.7 12 OPEN NO OPN 841
N931154T SUB FT-1 BUS B MN BRKR TRIPPED DI 22 1.1.1 14 TRIP NO TRP 841
J931154 SUB FT-1 BUS B PWR Al 22 1.3.8 2 0 2.4 MW 841
N931151C |SUB FT-1 TBRKR FT-1AB DI 22 1.1.3 3 CLOSED NO CLD 841
N9311510 [SUB FT-1 TBRKR FT-1AB DI 22 1.1.1 12 OPEN NO OPN 841
N931151T SUB FT-1 TBRKR FT-1AB TRIPPED DI 22 1.1.1 13 TRIP NO TRP 841
U931153H SUB FT-1 XFMR FT-1A TRBL DI 22 1.1.1 15 ALARM CLEAR 841
U931154H SUB FT-1 XFMR FT-1B TRBL DI 22 1.1.1 16 ALARM CLEAR 841
N931155C |SUB FT-2 BUS A MN BRKR DI 23 1.1.7 13 CLOSED NO CLD 841
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DIVISION 17 SUPPLEMENTAL SPECIFICATION (October 2009)

INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Set Reset PID
Tag Type Range Range Units Desc Desc.
N9311550 [SUB FT-2 BUS A MN BRKR DI 23 1.1.7 14 OPEN NO OPN 841
N931155T SUB FT-2 BUS A MN BRKR TRIPPED DI 23 1.1.7 5 TRIP NO TRP 841
J931155 SUB FT-2 BUS A PWR Al 23 1.3.8 1 0 2.4 MW 841
N931156C |SUB FT-2 BUS B MN BRKR DI 23 1.1.7 16 CLOSED NO CLD 841
N9311560 [SUB FT-2 BUS B MN BRKR DI 23 1.1.7 11 OPEN NO OPN 841
N931156T SUB FT-2 BUS B MN BRKR TRIPPED DI 23 1.1.7 8 TRIP NO TRP 841
J931156 SUB FT-2 BUS B PWR Al 23 1.3.8 2 0 2.4 MW 841
N931152C |SUB FT-2 TBRKR FT-2AB DI 23 1.1.7 12 CLOSED NO CLD 841
N9311520 |SUB FT-2 TBRKR FT-2AB DI 23 1.1.7 6 OPEN NO OPN 841
N931152T SUB FT-2 TBRKR FT-2AB TRIPPED DI 23 1.1.7 7 TRIP NO TRP 841
U931155H SUB FT-2 XFMR FT-2A TRBL DI 23 1.1.7 9 ALARM CLEAR 841
U931156H SUB FT-2 XFMR FT-2B TRBL DI 23 1.1.7 10 ALARM CLEAR 841
N943159C |SUB FT-3 B TBRKR FT-3AB DI 25 1.1.7 3 CLOSED NO CLD 841
N943157C |SUB FT-3 BUS A MN BRKR DI 25 1.1.5 15 CLOSED NO CLD 841
N9431570 [SUB FT-3 BUS A MN BRKR DI 25 1.1.5 16 OPEN NO OPN 841
N943157T SUB FT-3 BUS A MN BRKR DI 25 1.1.2 10 TRIP NO TRP 841
J943157 SUB FT-3 BUS A PWR Al 25 1.3.8 1 0 2.4 MW 841
N943158C |SUB FT-3 BUS B MN BRKR DI 25 1.1.7 1 CLOSED NO CLD 841
N9431580 [SUB FT-3 BUS B MN BRKR DI 25 1.1.7 2 OPEN NO OPN 841
N943158T SUB FT-3 BUS B MN BRKR DI 25 1.1.3 11 TRIP NO TRP 841
J943158 SUB FT-3 BUS B PWR Al 25 1.3.8 2 0 2.4 MW 841
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INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776
Point Description I/O  Drop 110 Chan | Low High Eng Reset PID
Tag Type Range Range Units Desc.

N9431590 |SUB FT-3 TBRKR FT-3AB DI 25 1.1.2 11 OPEN NO OPN 841
N943159T SUB FT-3 TBRKR FT-3AB DI 25 1.1.3 10 TRIP NO TRP 841
U943157H SUB FT-3 XFMR FT-3A TRBL DI 25 1.1.4 10 ALARM CLEAR 841
U943158H SUB FT-3 XFMR FT-3B TRBL DI 25 1.1.4 11 ALARM CLEAR 841
N961115C |SUB FT-4 BUS A MN BRKR DI 24 1.1.7 15 CLOSED NO CLD 841
N9611150 [SUB FT-4 BUS A MN BRKR DI 24 1.1.7 16 OPEN NO OPN 841
N961115T SUB FT-4 BUS A MN BRKR DI 24 1.1.1 10 TRIP NO TRP 841
J961115 SUB FT-4 BUS A PWR Al 24 14.1 1 0 2.4 MW 841
N961117C |SUB FT-4 BUS B MN BRKR DI 24 1.2.1 2 CLOSED NO CLD 841
N9611170 |[SUB FT-4 BUS B MN BRKR DI 24 1.2.1 3 OPEN NO OPN 841
N961117T SUB FT-4 BUS B MN BRKR DI 24 1.1.2 11 TRIP NO TRP 841
J961117 SUB FT-4 BUS B PWR Al 24 14.1 2 0 2.4 MW 841
N961116C |SUB FT-4 TBRKR FT-4AB DI 24 1.2.1 1 CLOSED NO CLD 841
N9611160 |SUB FT-4 TBRKR FT-4AB DI 24 1.1.1 11 OPEN NO OPN 841
N961116T SUB FT-4 TBRKR FT-4AB DI 24 1.1.2 10 TRIP NO TRP 841
U961115H SUB FT-4 XFMR FT-4A TRBL DI 24 1.1.3 10 ALARM CLEAR 841
U961117H SUB FT-4 XFMR FT-4B TRBL DI 24 1.1.3 11 ALARM CLEAR 841
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INSTRUMENT SCHEDULES - SUPPLEMENTAL PC-776

PART 3 - EXECUTION

A. Refer to Specification Section 17100.

End of Supplemental Section
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SUPPLEMENTAL SPECIFICATIONS

RAS PUMPS, INFLENT MIXED LIQUOR SYSTEM AND MCC IMPROVEMENTS FOR SECONDARY
CLARIFIERS

Contract No. PC-776

Section Description Page
02085 Lead Based Paint Removal 1-20
04814 Thin Brick Panels 1-12
05501 Metal Fabrications 1-16
11205 Vertical Mixed Flow Pumps 1-16
11651 Sump Pumps 1-6
15110 AWWA Butterfly Valves and Electric Motor 1-10
Operators
15116 Metal-Seated Bonneted Gate Valves 1-12
16151 Low Voltage Variable Frequency Drives 1-18
16900 Short-Circuit/Coordination Study 1-4
16999 Electrical Acceptance Tests 1-8
17300 Instrument Schedules 1-70






