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SECTION 11110

VERTICAL LINESHAFT PUMPS

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope:

1. CONTRACTOR shdl provideall labor, materials, equipment, and incidentalsas
shown, specified and required to furnish and install vertical lineshaft pumps
complete and operational.

2. Included are pump, motor, coupling, base, drive, pre-lubrication, and anchorage
systems and all appurtenances.

3  Vaiable Frequency Drive (VFD) units shal be furnished by the
CONTRACTOR in accordance with the Bid Form and specification Section
16446, Variable Frequency Drives, requirements.

4. CONTRACTOR and pump manufacturer shall assume full responsibility for the
completeness of the pumping units. CONTRACTOR shall obtain the motors
for pumps from a single manufacturer. Pump manufacturer shall coordinate
with the motor manufacturer and variable frequency drive (VFD) manufacturer
to ensure that the starting, accelerating and operating torques of the motor and
VFD aresufficient to start and operate the pump over the specified speed range.

B. Coordination:

1. Review ingtalation procedures under this and other Sections and coordinate
installation of itemsthat must be installed with or before vertical lineshaft pump
Work.

C. Related Sections:

1. Section 03600, Precision Grouting

2. Section 05500 Metal Fabricating.

3. Section 09910, Painting.

4.  Section 13420, Primary Sensors and Field Instruments.

5. Division 16, Electrical and Electrical Contract Drawings.

1.2 REFERENCES
A. Standardsreferenced in this Section are:

agsrwdNPE

American Bearing Manufacturers Association (ABMA).
American National Standards Institute (ANSI).

ASTM A48/A48M, Specification for Grey Iron Castings.
American Water Works Association (AWWA).

ANSI/HI 2.3, Vertical Pumps for Design and Application.
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6. ANSI/HI 2.4, Vertical Pumps for Installation, Operation, and Maintenance

7. ANSI/HI 2.6, Vertical Pump Tests

8. ANSI/HI 9.1-9.5, Pumps — Genera Guidelines.

9. ANSI/HI 9.6.2, Centrifugal and Vertical Pumps for Allowable Nozzle Loads

10. ANSI/HI 9.6.4, Centrifugal and Vertical Pumps for Vibration Measurements
and Allowable Values.

11. ANSI/HI 9.6.5, Centrifugal and Vertical Pumps for Condition Monitoring

12.  ANSI/HI 9.8, Pump Intake Design.

13. ANSI/NSF 61 Drinking Water Components — Health Effects

14. AWWA E103 Horizontal and Vertica Line-Shaft Pumps

15. AWSD1.1/D1.1M, Structural Welding Code-Stedl.

16. |EEE 85, Airborne Sound Measurements- Rotating Electrical Machinery.

17. National Electrical Manufacturers Association (NEMA).

1.3 QUALITY ASSURANCE

A. Manufacturer’s Qualifications:

1. Manufacturer shall have a minimum of five years experience producing
substantially smilar equipment to that specified inthis Section and shall be able
to document at least five installations in satisfactory operation for at least five
years.

B. Welding Qudlifications: Equipment manufacturer's shop welds and welding
procedures and personnel shall be qualified and certified per AWS D1.1/D1.1M.

C. Component Supply and Compatibility:
1. Obtain al equipment included in this Section regardless of component
manufacturer from a single vertical lineshaft pump manufacturer.
2. The equipment manufacturer shall prepare, or review and approve al Shop
Drawings and other submittals for components furnished under this Section.
3. Components shall be specifically constructed for specified service conditions
and beintegrated into overall assembly by vertical lineshaft pump manufacturer.

D. Certifications
1.  Certification of Compliance:

a.  Obtain certification of compliance with the Contract Documentsfromthe
vertical lineshaft pump manufacturer on manufacturer letterhead;
certification by manufacturer’s representatives is not acceptable.

b.  Certification shall be worded as follows:

“[Insert manufacturer’ sname] proposesto supply equipment included in
Section 11110, Vertical Lineshaft Pumpsfor the Northern Kentucky Water
District, Taylor Mill, Kentucky, Taylor Mill Water Treatment Plant
Advanced Treatment Improvements. We have examined the Contract
Documents and understand of the Project requirements insofar as they
affect the proposed products. We certify that the products will operate
satisfactorily under the conditions described in the Contract Documents
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and that the products meet the requirements of the Contract Documents:

[List exceptions, deviations or changes necessary or recommended to
accommodate the proposed products.]

We further certify that the products to be furnished shall conform to the
standards listed in Section 11110, Vertical Lineshaft Pumps, of the
Contract Documents.

[List exceptions, deviations or changes necessary or recommended to
accommodate the proposed products.]

Authorized Signature & Title Date’

c. Provide justification for exceptions, variations, deviations, or changes.
ENGINEER will determine whether exceptions, deviations, and changes
are acceptable. Exceptions, variations, deviations, and changes may result
in regjection of products.

d.  Provide certification before submitting Shop Drawings. Shop Drawings
will not be reviewed prior to receipt of certification.

e. Acceptance of certification shal not relieve CONTRACTOR of
responsibility for adequacy of all products.

f.  Submittal of certification shal not relieve CONTRACTOR, equipment
manufacturer, and Supplier of requirement to comply with Submittal
procedures in the Contract Documents.

1.4 SUBMITTALS

A. Action Submittals:
1.  Shop Drawings: Submit the following:

a  Manufacturer’s literature, illustrations, specifications, paint certification
and engineering data including; dimensions, materials, size, weight. and
part lists for all components in sufficient detail to allow an item by item
comparison with the Contract Documents.

b.  Performance dataand curves showing overall pump efficiencies, required
net positive suction head, allowable suction lift, flow rate, head, brake
horsepower, motor horsepower, speed, and shut-off head. Curves shall
range from minimum flow to shut-off head at for full speed and all speed
curves specified. For variable speed units, curves shall have at least five
speeds plotted between maximum and minimum rpm. Provide data on
pump head losses to include entrance, bowl, column, and discharge head
losses

c. Drawings of the products, including fabrication methods, assembly,
accessories, installation details, dimensions, and wiring diagrams.
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d.  Minimum submergence required over suction bell at minimum head listed
in service conditions in Part 2 of this Section.

e.  Curve of down-thrust versus capacity for the entire range of operation
from shutoff to minimum head conditions.

f.  Upthrust a starting.

g.  Wr?of pump.

h.  For Project with required efficiency guarantees by pump manufacturer,
provide a statement regarding compliance with the specified bowl
efficiency and guaranteed wire-to-water efficiency for each pump/motor
combination at design point listed inthe service conditionsin Part 2 of this
Section.

I. Impeller diameter.

J- Location of nearest permanent service headquartersof pump manufacturer

to the Site.

k.  Paint color samplesfor finish on pumps and motors. Color samples shall
conform to Section 09910, Painting.

I.  Anaysis and caculations by a qualified specialist for critical speed of
pump and motor shaft.

m. Motor test reports per the requirements of Section 16220, Motors,

n.  Provide a copy of the manufacturer’s standard warranty for parts and
labor.

0. Proposed shop test procedures and field test procedures, and location of
the shop tests.

B. Informational Submittals:

1.

5.

Certificates:

a.  Provide certification of compliance as specified in this Section.

b.  Provide welding certifications.

Test Reports: Submit written reports of:

a  Shoptests. Provide prior to shipmen from factory.

b. Field operating tests.

Manufacturer’s Instructions: Submit manufacturer’s instructions and

recommendations for:

a  Storage.

b. Handling.

c.  Setting drawings, templates, and directionsfor installing anchor boltsand
other anchorages.

d. Instalation.

Manufacturer’ sReports: Submit awritten report of the results of each vist by a

manufacturer’ s serviceman, including purpose and time of visit, tasks performed

and results obtained.

Quialifications Data: Submit qualifications data as specified in this Section.

C. Closeout Submittals:

1.

Operation and Maintenance Data:
a.  Submit complete operation and maintenance manuals, including copiesof

11110 - Vertical Lineshaft Pumps
4775-012/3/25/11INKWD9:36 AM 11110-4



test reports, maintenance data, and schedules, description of operation,
and spare parts information.
b.  Furnish operation and maintenance manuals per Section01781, Operation
and Maintenance Data.
2. Toolsand Spare Parts. Providetoolsand spare parts as specified inthis Section:

1. Prior to shipping, completely inspect products to assure that components are
complete and comply with all requirements. Box or crate products as required
to prevent damage during shipment. Protect machined surfaces and matching

2. Deliver productsto Siteto ensure uninterrupted progress of the Work. Deliver
anchorage productsthat are to be embedded in cast-in-place concrete in ample

3. Inspect al boxes, crates, and packages upon delivery to Site and notify
ENGINEER in writing of loss or damage to products. Promptly remedy loss

1. Keep al products off ground using pallets, platforms, or other supports.
Protect steel, packaged materials, and electronics from corrosion and

Special Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace components of equipment that fail in materials or workmanship

1. Waranty Period for Equipment: Manufacturer's standard, but not less than

Special Tools: Furnish two sets of special tools required for normal operation and

15 DELIVERY, STORAGE AND HANDLING
A. Packing, Shipping, Handling and Unloading:
connections to prevent damage.
time to prevent delay of the Work.
and damage to new condition per manufacturer’s instructions.
4.  Conformto Section 01651, Transportation and Handling of Products.
B. Storage and Protection:
deterioration.
2. Conformto Section 01661, Storage and Protection of Products,
1.6 WARRANTY
A.
within specified warranty period.
three years from date of Substantial Completion.
1.7 SPARE PARTS
A.
maintenance of products furnished.
B. ExtraMaterias:

1.  Furnish the following spare parts for each vertical lineshaft pump furnished
under the Contract:
a  Complete set of gaskets and packing.
b.  One set of deeve bearings for shafting.
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C.  One set of wear rings for each impeller on pump

d. Oneyear s supply of lubricants required for pump and bearings.

e. Complete set of fasteners, bolts, nuts, pins, keys, and washersthat are not
of standard manufacture.

2. Furnish and deliver spare parts carefully packed in sturdy containers with clear
indelible identification markings. Store spare parts as recommended by
manufacturer until transferred to OWNER.

3. Product manufacturer shall providealist of additional recommended spare parts
for an operating period of one year. List shall describe each part, quantity
recommended, and manufacturer’s standard unit price for the part.

PART 2 - PRODUCTS

21 SERVICE CONDITIONS

A. Description: Equipment provided shall be suitable for process and service conditions
specified in the Contract Documents and shall conformto ANSI/HI 2.3. Pumps shall
be designed, constructed, and installed for service intended and shall comply with the
service conditions listed below.

B. Pump’scharacteristic curve shall rise continuously from minimum head condition to
shutoff without dips. Complete pumping unit, consisting of suctior/intake, bowl(s),
column, pump head, motor, and appurtenances shall be suitable in all respects for
continuous, stable performance when operating at each point on pump’ scharacteristic
curve, without cavitation and in accordance with vibration criteria specified herein.

C. Each complete pumping unit with motor shall be capable of safely operating at up to
125 percent of full load speed in reverse rotation without sustaining damage.

D. Head conditions specified are those required at discharge head outlet. Pump losses,
i.e. column, discharge head, and entrance losses are not included and shall be added
by manufacturer to this value for total required pump head.

E. Performance Criteria:
1.  Pumps shall comply with the following minimum conditions:

Design Conditions GAC Feed | GACFeed | GAC Fedd
Pump No. 1 | Pump No. 2 | Pump No. 3

Location GAC Feed Pump Station

Use GAC Supply

Fluid Pumped Post Filter Water

Number of Stages per Pump 2 2 2

* Design Flow (1st design 4,167 4,167 4,167
point) (gpm)

* Design Total Head (1st 60 60 60
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Design Conditions GAC Feed | GAC Feed | GAC Feed
Pump No. 1 | Pump No. 2 | Pump No. 3

design point) (ft)
Minimum Bowl Efficiency at

Design (1st design point) 83 83 83
(percent)

* Design Flow (2nd design

point, 2 pumps operating in 8,333 8,333 8,333

parallel) (gpm)
* Design Total Head (2nd

design point, 2 pumps 74 74 74
operating in parallél) (ft)
Minimum Bowl Efficiency at

Design (2nd design point, 2 80 80 80
pumps operating in parallel)
**Motor (Hp) 100 100 100
Max Operating Speed (rpm) 1200 1200 1200
Pump Column Diameter (in) 14 14 14
Discharge Nozzle Dia. (in) 14 14 14
** Available NPSH at
Design (1st design point) (ft 43 43 43
Head at Zero Flow (ft) 122 122 122
Type of Lubrication (water or Water \Water Water
oil)
Maximum Liquid Elev. in
Suction Wl (ft) 521.5 521.5 521.5
Minimum Liquid Elev. in
Suction Wl (ft) 515.0 515.0 515.0
Elevation of Suction Well Floor 5090 5090 5090
(ft) . . .
Pump Discharge
Centerline Elevation (ft.) 527.0 527.0 527.0
Fluid Temperature (degrees F) 34-90 34-90 34-90
Fluid pH 7-9 7-9 7-9
Drive Type VFD VFD VFD
**** Motor Size (hp) 100 100 100
Motor Voltage/Phase/Hertz 460V /3PH/60HZ

* At maximum speed. Does not include entrance, pump, column, and discharge head losses.

*x Required NPSH shall befor sizeimpeller furnished. If impeller istrimmed, providethecurve The
impeller as trimmed.

***  Flow at the 2nd Design Point total head shall be within ten percent of value specified.

**%*  Pump horsepower requirements shall not exceed stated horsepower at all points on pump curve.

22  MANUFACTURERS

A. Manufacturers:
1. Provide vertical lineshaft pumps of one of the following:
a  Peerless Pump.
b.  Goulds Pumps.
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2.

c. Floway Pumps.

d.  Orequa.

Provide motors manufactured by one of the following:
a U.S Motors.

b.  General Electric.

c. Orequa.

2.3 DETAILS OF CONSTRUCTION

A. Pump Materials and Construction:

1.

2.

Pump and wetted components of pumps conveying potable water or water that
will be treated to become potable shall conform to ANSI.

Pump Base: Provide base of high-grade cast-iron or fabricated steel for
mounting driver and supporting pump column. Surface discharge outlet shall be
flanged. Flanges shall be ANSI B16.1, Class 125.

Pump Bowls: Castings shall be of close-grained cast-iron smooth and free of
casting imperfections, conforming to ASTM A48/A48M. Bowls shall have
Bronze replicable wear rings

Impellers: Impellers shall be Bronze of enclosed type, statically and dynamicaly
balanced. Securely fasten impeller to shaft with keys, taper bushings, or lock
nuts. Impellers shall be adjustable vertically by means of anut in driver. Each
impeller shall be supplied with a Bronze replacable wear ring.

Pump Shafts: Shall be stainless steel not less than 12 percent chromium, heat-
treated, ground, and polished. Shaft diameter shall be sized for tota axia
thrust, torque and weight of all rotating parts supported by shaft and
horsepower transmitted. Maximum combined shear stress shall not exceed 30
percent of elastic limit in tension or be more than 18 percent of ultimate tensile
strength of shafting material.

Line Shafts: Line shafts shall be of 416 seriesstainlesssteel. Surfacefinish shdl
not exceed RMS 40. Line shafts shall be furnished in lengths not greater than
five feet with ends faced squarely for perfect alignment after installation.
Shafting shall be coupled with 410 Stainless Steel couplings, designed with a
safety factor of 1.5 times shaft safety factor and be left-hand thread to tighten
during pump operation. Couplingsshall be prevented from unscrewing when a
125% backspin occurs.

Line Shaft Bearings. Line shaft bearings shall be water lubricated and mounted
in bearing retainers held in position in column couplings by means of butted
ends of column pipes. Bearing retainers shall be locked into position against
rotation within the column. Locate bearings at intervals of no more than five
feet.

Discharge Column Pipe: Flanged column pipe shall be standard inside diameter,
with minimum size as noted in paragraph 2.1. Pipe shall be furnished in sections
of nominal five-foot lengths and be interchangeable. Friction pipelossshall not
exceed five feet of head per 100 feet of length, at pump’s rated capacity.
Discharge Head Assembly: Provide discharge head assembly with a shaft-
packing box. Steel shafting passing through packing boxes shall be stainless
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10.

11.

12.

13.
14.

steel. Head shaft shall be suitable for reversing ends to renew stuffing box
wearing surface.
a.  Provide water-flushed mechanical seal type as specified below:

1) John Crane, Type 5610; Chesterton 155; or equal.

2) Seal face material to be Silicon Carbide vs. Silicon Carbide.

3) Rotating metal parts shall be Type 316 stainless steel.

4) O-rings for mechanical seals shall be EPDM, or equal.

5) Provide Type L copper piping to convey seal leakage to approved

drain location.

Provide removable, adjustable, water slinger fitted to pump shaft to prevent
pressurized leakage from stuffing box from entering motor enclosure.
Vortex breaker:
a  For each GAC Feed Pump, proved a 316 SS vortex suppressor,
mechanically attached to the suction bell of the bowl assembly, complete with a
hydrocone as part of the vortex suppressor. Standard basket strainers are not
considered equal and are not acceptable.
Provide anchorages and inserts under this Section. Anchoragesand insertsshdl
be sized and installed per pump manufacturer’ s recommendations.
Bolts, nuts, and cap screws shall have hexagon heads.
Attach to pump brass or stainless steel nameplates giving manufacturer’ sname,
model, and serial number, pump rated capacity, head, speed and other pertinent
data

B. Motors: Motors shall be provided in accordance with Section 16220, Motors, and
shall comply with the minimum size and voltage ratings specified in paragraph 2.1.
and shall have the following monitoring instruments(sensors):.

1.

Vibration and Temperature Detectors:

a.  3-Axisvibration and temperature MeMs based accelerometer. Dynamic
range of +/-6G and 5-3500 Hz.

b.  Three (one each phase) positioned to detect highest winding temperature

and located between coil sidesin stator slots.

Compatible with monitoring instrumentation as specified in 2.4.

L eads brought to separate motor terminal box.

. UnittobelTT Mode ITT VT-03.

Bearing Temperature Protection:

a  Onthethrust bearing of each motor.

Bearing Temperature Transducer:

a  Pump motor bearing and windings temperature sensors shall be
permanently installed by motor manufacturer.

b.  Monitoring system shall include four (4) temperature inputs.

Motor Casting Velocity Transducer.

Radia Vibration Transducer:

a.  Congsting of proximity probe, calibrated extension cable, and
connector.

b.  Elementsshall be fully protected in sealed weatherproof conduit and
housing.

® oo
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c.  For pump motor with deeve bearings, radial shaft displacement
proximity probe shall be permanently installed by motor manufacturer.
d.  Mount probes at 90 degrees radialy from one another.
24 CONTROLS
A. Providevariablefrequency drive (VFD) with the following featuresand in accordance

with Section 16446, Variable Frequency Drives:

1.

VFD shal be housed in afree standing NEMA 12 rated painted steel enclosure
constructed in accordance with Section 13430, Panels and Enclosures and

Section 13440 Panel I nstruments and Devices.

Although all required signals for operation will be hardwired, VFD shall have
the capability to communicate via Ethernet/IP for additional monitoring of

parameters.
Provide the following front panel devices on the control panel:

P Y3 T FTTSTQ@ OO0 T

b.

Low level white LED push-to-test indicating light.

In remote white LED push-to-test indicating light.

Motor high temperature amber LED push-to-test indicating light.
VFD fault amber LED push-to-test indicating light.

Monitoring system fault amber LED push-to-test indicating light.
Running green LED push-to-test indicating light.

High discharge pressure amber LED push-to-test indicating light.
Elapsed run time indicating meter

VFD/PLC selector switch

Start pushbutton

Stop pushbutton

Speed setpoint potentiometer

Human machine interface (HIM) keypad

ovide the following inputs to the system:

Discrete inputs.

1) Low level pump cutoff (N.C.) (from float switch).

2) Start/stop signal (from plant PLC)

3) High discharge pressure (from pressure switch)

4) In remote (from LCS selector switch)

5) Start/stop signal (from LCS start and stop pushbutton)
Analog inputs:

1)Speed setpoint (from plant PLC)

Provide the following outputs to the system:

a

Discrete outputs:

1) Common fault (to LCS indicating light)

2) Running (to LCS indicating light and monitoring system)
3) High pressure (to plant PLC)

4) Monitoring system fault (to plant PLC)

5) VFD Fault (to plant PLC)

6) In Remote (to plant PLC)

7) Running (to plant PLC)
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b.  Analog outputs:

1. Speed feedback (to plant PLC)

2. Speed feedback (to monitoring systemin LCS

6.  Functional Description

a  Locd control:

1) When the local-off-remote (LOR) selector switch at the local control
station (LCS) isinthelocal position, the pump shall be operated by the
start and stop pushbuttons at the local control station. The speed shall
be adjusted by the potentiometer at the VFD.

2) When the LOR selector switch at the LCS is in the off position, the
pump shall not run.

b. Remote Control
1) Whenthe LOR selector switch at the LCSisin the remote positionand

the VFD/PLC selector switch at the VFD isin the VFD position, the
pump shall be operated from the start and stop pushbuttons at the
VFD. The speed shall be adjusted by the potentiometer at at VFD.

2) Whenthe LOR selector switch at the LCSisinthe remote positionand
the VFD/PLC selector switch at the VFD isin the PLC position, the
pump shall be operated from the start and stop input to the VFD. The
speed shall be adjusted by the speed setpoint signal.

c.  Upon receiving any of the following inputs, the system shall shutdown,
latch the alarm (unless otherwise indicated), illuminate the appropriate
indicating light, and close the dry contact output. Upon clearing thealarm
condition and resetting the system via the reset pushbutton, the system
shall be ready again for operation
1) High discharge pressure
2) Monitoring system fault
3) Wet well low level (do not latch)

4) FD Fault

B. Vibration, Temperature, and Monitoring System:
1. Generd:

a.  Providetemperature and vibration monitoring systemsin cabinet asshown
in Process and Instrumentation Diagram (P& 1D), program, test, calibrate,
fully configure and place into operation. Vibration and temperature
monitoring system shall be connected to and coordinated with the plant
SCADA System.

2. Monitoring System Functionality:

a.  The online monitoring system shall be capable of measuring, collecting,
archiving, and displaying machine hedth data. The system shall be
employed for the purpose of predictive maintenance planning and
immediate retrieval of live datawhen required. Live datais defined asany
data collected in the past 10 minutes.

b.  Machine hedth data shall be collected by permanently mounted sensors.

c. Thedatacollected shall be available for display anywhere intheworld via
internet connection for users with proper login credentials (user 1D and
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j.

password). The loading of software to a PC for purposes of viewing the

archived data is unacceptable. The only software needed shall be aweb-

browser.

The online condition monitoring system shall be suitable for use on any

machine with a rotating shaft.

The system shall generally consist of the following items:

1) Sensors. Measure data on monitored machine.

2) Data Monitors: Collect data located at or near the machine and then
wirelesdy transmit data through ratios up to a communication
module/internet gateway.

3) Communication Module/Internet Gateway: Collects local data from
data monitors (up to 50) and relays information up to an Internet
server, managed by manufacturer, via the Internet connection.

4) Graphical User Interface (GUI): Internet accessed, using a standard
web browser. Displays archived and live data allows for manipulation
of alarm and warning settings. The graphical user interface also serves
to remotely configure and set up the system.

The online conditioning monitoring system shall be designed such that the

only communication cablesrequired are between the sensors and the data

monitor. Communication between the monitored machine and the
communication module shall be wireless. The communication to the

Internet shall be available, at a minimum, through a cell modem and

through a wired Ethernet connection (compatible with DHCP and static

1P).

The architecture shall be a star topology and point-to-point

communication. It shall be ableto handle up to 30 data monitorswith one

communication module when radio communication in the environment
alows.

The system shall employ user selectable warning and alarm settings for

each data channel. Warnings and alarms shall be annunciated to the GUI,

DM status LEDs, local relay, and user defined email notifications.

Archived and live vibration spectral data or also known as Fast Fourier

Transforms (FFT) shall be available on demand, schedule, and on alarm

through the GUI. The FFTs shall be available in at least 1000 lines of

resolution for scheduled and alarmtriggered FFTsor at least 4000 lines of
resolution for user requested FFTSs.

Time-waveform data (TWF) shall be available with user requested FFTs.

The GUI shall display FFT data, TWF data, or both.

3. Monitoring System Components:

a

Sensors. These sensors shall be available as required by the monitored

machine.

1) Vibration: Each vibration sensor shal be capable of measuring
machinevibrationinthe X, Y, and Z axes. The vibration sensorsshall
be of (3) three axis design. Sensorswith only (1) one or (2) two axes
are not acceptable. Each vibration sensors shall also have an
integrated temperature sensor.
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a) Operational Temperature Range: -40 degreesFto 185  degrees
F.

b) Frequency Range (X, Y, Z): 6 Hz to 4000 Hz.

¢) Vibration Reading Accuracy: +/- 10 percent.

2) Temperature: Temperature sensors shal be integral to vibration
Sensors.

a) Operational Temperature Range: -40 degreesFto 185  degrees
F.
b) Temperature Reading Accuracy: +/- 5 degrees F.

b. Data Monitors (DMs): DMs shall be housed within the LCS enclosure
near the pump.

1) DMsshall have 22 available data inputs:

a) 12 — Vibration inputs (as required).

b) 4 — Temperature inputs (as required).

C) 1 — Techometer input.

d) 3 — Anaog (4 to 20 mA).process inputs(Speed Feedback from
VFD and 2 Spare from VFD).

€) 2 — Digital process inputs (Running, Spare).

2) Each DM shall be able to collect data from every sensor everys
seconds.

3) Based onuser defined dead bandsthe DM shall be ableto decidethe
relevant data and aarm information to be sent up to the
communication module. Deadbanding indicates ability to limit the
transmitted data based on condition, magnitude change, and/or time.

4) Each datainput shall have a user defined darm delay. This feature
avoids false alarms for minor transient conditions.

5) Each DM will be capable of calculating and transmitting vibration
spectra (FFTs) to the GUI for user analysis.

6) Each DM will have the intelligence to automaticaly collect FFTs
based on schedule or alarm.

7) In addition to monitoring and alarming overall sensor values, each
DM shall perform vibration FFT Band Alarm calculations. Band
aarmsare user defined frequency range where alarms can beset. The
monitoring system shall have a minimum of 10 user defined band
alarms per vibration axis.

8) A relay output shall be available for local alarm annunciation to be
wired back to VFD.

9) Each DM shall be containedin NEMA 4X, 1P66 rated enclosurewith
areset button and LEDs for local alarm notification.

10) Each DM shall be powered by 12-24 VVDC by a power supply or by

loop power from the motor starter enclosures.

11) Each DM shall be FCC compliant.

c.  Communication Module Wirelesdy/Internet Gateway: The communication
module shall collect local dataand send up the datato the GUI by theway
of a hardwired Ethernet connection. The CMs provide the following
features:
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6)

Act as asingle point of contact with the internet.

NEMA 4X enclosure.

FCC compliant with 120VAC.

Powered by 12 VDC from power supply or loop power.

Perform software updates to CM and DM remotely without local
intervention.

Ethernet connection for communicating with manufacturer’ sInternet
monitoring server.

d.  Graphical User Interface (GUI): The GUI provides graphical illustration
of collected data. The GUI shall have the following feature as a minimum:

1) Dashboards: Customizable GUI.

2) Graphing multiple sensors and sensor types on the same plot.

3) Trending archived data (data shall be archived for a minimum of
lyear).

4) Customizable on demand reporting capabilities.

5) Alarm and warning notifications sent by email or phone.

6) System shall be automatically capture alarm logs.

7) Notes shall be available for capturing maintenance logs along with
alarm logs.

8) Display of live and archived FFTs and TWF.

9) Performall commissioning and setup of the systemremotely. Noloca
access shall be required once the system is communicating and
powered.

e. Instalation:

1) Mechanical and electrical installation of sensors and communicating
system shall be by the contractor; however, thesystem configuration,
software, and provisioning shall be performed by the manufacturer,
on site.

2) Once mounted and powered, the maintenance and troubleshooting of
the system shall be performed remotely and shall not require local
intervention.

3) Thesystem shall not requirelocal softwareto beinstalled, supported,

or maintained.

25 ANCHORAGE DEVICES

A. Provide anchorages and fasteners of Type 316 stainless steel of ample size and
strength for purpose intended, sized by equipment manufacturer. Anchorage devices
shall conform to Section 05051, Anchor Bolts, Toggle Bolts and Concrete Inserts.

2.6 SHOP PAINTING

A. Clean and prime coat ferrous metal surfaces of productsin shop per Section 09910,

Painting.
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Coat machined, polished, and non-ferrous metal surfaces and similar unpainted
surfaceswith corrosion prevention compound that shall be maintained during sorage

Provide lubricants, oil, and grease as required for initial operation. Products shall be

B.
and through start of equipment operation.
2.7 LUBRICANTS
A.
as recommended by manufacturers of pump and motor.
2.8 SOURCE QUALITY CONTROL
A.

Pump Shop Tests: Shop test each pump as follows:

1. Hydrostatically test pump column and discharge head to twice discharge head
or 1.5 times pump shutoff head, whichever is greater, per ANSI/HI 2.6.

2. Performance Test:

a

Pump bowls, strainer, job pump head, and job motor (or shop motor that
is an electrically identical) shall be performance tested in pump
manufacturer’ sfactory. Pump manufacturer shall provide pump column,
lineshaft, and other equipment and material required for performancetest.

Per Section 01210, Allowances, the CONTRACTOR shall pay al costs

for one representative of OWNER and one representative of ENGINEER

to witness performance tests at pump manufacturer’s factory.

1) Perform at least one performance (witness) test on each pump. Allow
OWNER and ENGINEER to witness each performance tests and
retests at OWNER's option.

2) Dates of performance tests shall be acceptable to OWNER and be
agreed upon inwriting at least ten daysprior to actual test. All witness
tests at pump manufacturer’ s factory shall be performed on same day
or on consecutive days to minimize the time required of OWNER and
ENGINEER for witness tests.

3) OWNER and ENGINEER will be responsible for cost of their timefor
first test on each pump, and for time to travel to and from pump
manufacturer’s factory once. Cost of lodging, meals, and travel
expenses shall be responsbility of CONTRACTOR’'s pump
manufacturer.

4) If re-testing is required, all time and expense costs incurred by
OWNER and ENGINEER will be deducted from money due
CONTRACTOR. If testsare not performed on agreed-upon date asa
result of CONTRACTOR's or pump manufacturer’s action and
OWNER or ENGINEER incurs lost time as a result of this action,
associated costs will be deducted from money due CONTRACTOR.

At least four weeks prior to scheduled pump performance test, pump

manufacturer shall furnish ENGINEER with proposed test procedure.

Proposed test procedure shall set forth:

1) Pump speeds at which performance test will be run.

11110 - Vertical Lineshaft Pumps
4775-012/3/25/11INKWD9:36 AM 11110-15



2) Sample calculations illustrating how the head/capacity performance
curves at full speed will be calculated from test readings.

3) Conversion factors or tables that relate test instrument readings to
quantities being measured.

4) Description of proposed testing facility, including diagrams of
equipment and proposed test set-up and list of instruments to be used
intest. All instruments shall be calibrated within one year prior to test.

Provide certification of instrumentation calibration if requested by
ENGINEER.

5) Limitations of test stand and proposed deviations from ANSI/HI 2.6.

d. Assembleat pump manufacturer’ sfactory the pump with number of bowls
required, vortex breaker, at least one length of column and shaft, pump
discharge head, and driver for performance tests. Performance test shall
be in accordance with ANSI/HI 2.6 and ANSI/HI 9.6.5.

e.  For shop performance tests, operate pump for at least thirty minutes at
rated condition before recording data.

f.  Operate pump assembly from zero to maximum capacity as shown on
pump curveincluded in approved Shop Drawing. Resultsof performance
test shall be shown on a plot of test curves showing head, flow, brake
horsepower, bowl! efficiency, current, and net positive suction head
required. Readings shall be taken at a minimum of five evenly-spaced
capacity points including shut-off, design points, and minimum head at
which pump isdesigned to operate. Curvesshall be corrected for column
and discharge head losses, shaft friction loss, and operating speed to show
the anticipated field performance of the complete pump assembly.

g. Conduct performance tests within plus-or-minus five percent of design
maximum speed and capacity. No minustoleranceis allowed with respect
to capacity, total head, and specified efficiency at design point. For
variable speed pumps, run performancetest at full load speed, and derivea
family of curvesfromtest data. Family of curves shall befor speedsfrom
40 to 100 percent of full load speed.

h.  Eachtest shall bewitnessed by aregistered, licensed professona engineer
who may be an employee of pump manufacturer. Registered professiona
engineer shall sign and seal al copies of test curves and certify that
hydrostatic tests were performed. Professional engineer’s certification
shall show the state of the professiona engineer’s registration and
registration number. Professional engineer’ sname on seal shdl belegible.

i.  Provide to ENGINEER certified raw and reduced test data and curves
covering each performance test within 14 days after completing
performance test. Provide number of copies of test results specified for
Shop Drawings. Include with submittal of performance test report the
results of hydrostatic tests and copy of approved test procedure.

B. Job Motor Shop Tests: Refer to requirements of Division 16, Electrical.
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PART 3 - EXECUTION

3.1 INSPECTION

A. Examine conditions under which products are to be installed and notify ENGINEER
inwriting of conditions detrimental to proper and timely completion of theWork. Do
not proceed with the Work until unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Ingtal products in conformance with governing codes, applicable standards,
manufacturer’s instructions and recommendations, and the Contract Documents.

B. Anchorages and Base plates or Soleplates:

1.

Install pumps on concrete bases. Provide anchorages in new or existing
concrete, as applicable, per equipment manufacturer’ srecommendationsand the
Contract Documents. Equipment manufacturer shall supply templates to
facilitate location of anchorages for equipment. CONTRACTOR shall
coordinate with Supplier and equipment manufacturer to assure timely receipt
of required templates.

Pour concrete bases up to one inch below equipment baseplate or soleplate as
applicable. Base with equipment mounted thereon or soleplate shall then be
accurately shimmed to grade and spaces between filled with non-shrink grout
per Section 03600. After grout has reached itsinitial set, exposed edges shall
be neatly cut back 1/2-inch and the edges neatly finished with 1 to 2 cement
mortar.

C. Generd:

1.
2.

3.
4

Conformto ANSI/HI 2.4.

Perform all drilling and fitting required for instalation. Set the products
accurately in location, alignment, and elevation, plumb and true.

Fit exposed connections accurately together to form tight hairline joints.
Provide 1-inch diameter hard copper pipe from each pump to convey water to
drainage inlet.

Provide utility connections per the Contract Documents. Verify that utilities
and valves are tested and operational before placing equipment into operation.
Connection of discharge nozzle to piping shal conformto ANSI/HI 9.6.2.
Align and adjust equipment including shafting, motors, drives, and piping in
presence of ENGINEER

Install for initial operation lubricants recommended by equipment manufacturer
Prior to energizing motor driven equipment, rotate drive motor by an external
source to demonstrate free operation of mechanical parts. Do not energize
equipment until safety devices are installed, connected, and functional.

D. Fied panting shall conform to Section 09900, Painting.
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E. Conformto Section 01751, Starting and Placing Equipment in Operation.

3.3 FIELD QUALITY CONTROL

A. SiteTests:

1. Following instalation, CONTRACTOR and a qualified field service
representative of equipment manufacturer shall conduct operating tests of all
equipment, functions, and controls at the Site in presence of ENGINEER.
Should tests result in malfunction, make necessary repairs, revisons, and
adjustments and restart test from the beginning. Repeat tests and repairs,
revisons, and adjustments until, in opinion of ENGINEER, instalation is
complete and equipment isfunctioning properly and accurately, and isready for
permanent operation.

2. Conformto Section 01752, Equipment and Systems Startup and Performance
Testing.

3. Feld Vibration Tests:

a.  Provide services of an expert in thefield of vibration analysis and control
with qualifications acceptable to ENGINEER for conducting vibration
tests following installation of pumps and prior to start-up.

b.  Vibration testing and criteriafor acceptance shal be per ANSI/HI 9.6.4.

c.  Perform abump test on pump in each of two orthogonal planes, one of
which shall include pump’s discharge nozzle, to ensure that pumps will
not develop lateral or torsional critical speeds. Performtestsafter pumpis
installed, under both operating and non-operating conditions. Other
suitable tests may be substituted subject to ENGINEER’s approval of
CONTRACTOR' s written request and description of tests proposed.

d. Obtain vibration measurements at pump’s upper motor bearing while
operating over its speed range. Obtain measurements in each of two
orthogonal horizontal directions, one of which shall bein planeof greatest
vibration and in vertical (pump axial) direction.

e.  Submit to ENGINEER report of successful vibration tests.

4. Field Operating Test:

a  Fed test equipment and its controls in local mode, followed by
demonstrating proper operation and controls in automatic mode.
Demonstrate that each part and component of system individually and all
parts and components together function properly in manner intended.
Total duration of testing shall be two hours, continuousand uninterrupted,
in automatic mode. All testing equipment and manpower shall be by
CONTRACTOR.

b.  Conform to applicable provisions of ANSI/HI 9.6.5.

B. Manufacturer’s Services. Provide aqualified, factory trained serviceman to perform
the following:
1.  Supervise unloading and installation of equipment.
2. Instruct CONTRACTOR ininstalling equipment.
3. Inspect and adjust equipment after installation and ensure proper operation.
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4. Test-operatethe productsin presence of ENGINEER and verify that equipment

conforms to Contract Documents.

Instruct OWNER’ s personnel in operating and maintaining the products.

Manufacturer’s representative shall make a minimum of four visits, with a

minimum of eight hours onsite for each visit. First visit shall be for unloading

supervision and instruction of CONTRACTOR ininstalling equipment; second
vigt shall be for assistance in installing equipment; third visit shall be for
checking completed installation and start-up of system; fourth visit shall be to
instruct operations and maintenance personnel. Representative shall revisit the

Site as often as necessary until installation is acceptable.

7.  Training: Furnish services of qualified factory trained specialists from
manufacturer to instruct OWNER’s operations and maintenance personnel in
recommended operation and maintenance of the products. Training
requirements, duration of instruction, and other qualifications shall be per
Section 01821, Instruction of Operations and Maintenance Personnel.

8.  All costs, including expensesfor travel, lodging, mealsand incidentals, and cost
of travel time, for visitsto Site shall be included in the Contract Price.

o u

++ END OF SECTION + +
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SECTION 11115

INLINE — VERTICAL CENTRIFUGAL PUMPS

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope:

1. CONTRACTOR shdl provideall labor, materials, equipment and incidentalsas
shown, specified and required to furnish and install inline vertical centrifugal
pumps complete and operational with motors, control equipment and
accessories as shown and specified.

B. Coordination:

1. Review installation procedures under thisand other Sections and coordinatethe
installation of items that must be installed with, or before the inline vertical
centrifugal pumps Work.

C. Related Sections:

1. Section 03600, Precision Grouting.

2. Section 05051, Anchor Bolts, Toggle Bolts and Concrete Inserts.

3. Section 13420, Primary Sensors and Field I nstruments.

4.  Section 13430, Control Panels and Enclosures.

5.  Section 16220, Motors.

1.2 REFERENCES
A. Standardsreferenced in this Section are listed below:

1.  American Gear Manufacturers Association, (AGMA).

2. American National Standards Institute, (ANSI).

3. American Society for Testing Materials, (ASTM).

4.  Standards of American Water Works Association, (AWWA).

5.  Institute of Electrical and Electronic Engineers, (IEEE).

6.  Standards of the Hydraulic Institute, (HI).

7.  Nationa Electrical Code, (NEC).

8.  Standards of the National Electrical Manufacturers Association, (NEMA).

9. National Sanitation Foundation, (NSF).

1.3 QUALITY ASSURANCE
A. Manufacturer's Qualifications:

1. Manufacturer shall have a minimum of five years experience producing
substantially similar equipment, and shall be able to show evidence of at least
five ingtallations in satisfactory operation for at least five years.
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B. Component Supply and Compatibility:

1. Obtan al equipment included in this Section regardless of the component
manufacturer from an inline vertical centrifugal pumps manufacturer.

2. Theinline vertica centrifugal pumps equipment manufacturer to review and
approve or to prepare al Shop Drawings and other submittals for all
components furnished under this Section.

3. All components shall be specifically constructed for the specified service
conditions and shall be integrated into the overall assembly by the centrifugal
end suction pumps-dry pit equipment manufacturer.

1.4  SUBMITTALS
A. Action Submittals:

Submit the following:

1.  Product Data
a  Manufacturer'sliterature, illustrations, specifications and engineering data

including: dimensions, materials, size, weight, performance data and
curves showing overal pump efficiencies, required net positive suction
head, allowable suction lift, flow rate, head, brake horsepower, motor
horsepower, speed and shut-off head.

b.  Motor tests and data as described in Part 2.

2. Shop Drawings.

a.  Fabrication, assembly, installation and wiring diagrams.

B. Informational Submittals:

Submit the following:

1.  Source Quality Control:

a  Guarantee with proof of ability to maintain efficiency.

b. Certified pump tests.

C. Closeout Submittals:

Submit the following:

1.  Operation and Maintenance Data:

a  Submit complete instalation, operation and maintenance manuals
including test reports, maintenance data and schedules, description of
operation and spare parts information.

b.  Furnish Operation and Maintenance Manuals in conformance with the
requirements of Section 01781, Operations and Maintenance Data

15 DELIVERY, STORAGE AND HANDLING
A. Packing, Shipping, Handling and Unloading:

1. Deliver materials to the Site to ensure uninterrupted progress of the Work.
Deliver anchor bolts and anchorage devices, which are to be embedded in
cast-in-place concrete, in ample time to prevent delay of the Work.
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B. Storage and Protection:

1. Storemateriasto permit easy access for inspection and identification. Keep all
material off the ground, using pallets, platforms, or other supports. Protect stedl
members and packaged materials from corrosion and deterioration.

2. Comply with Section 01661, Storage and Protection of Products.

C. Acceptance at Site:

1.  All boxes, crates and packages shall be inspected by CONTRACTOR upon
delivery to the Site. CONTRACTOR shall notify ENGINEER, inwriting, if any
loss or damage exists to equipment or components. Replace loss and repair
damage to new condition in accordance with manufacturer’s instructions.

1.6 WARRANTY

A. Specia Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace components of equipment that fail in materials or workmanship
within specified warranty period.

1. Warranty Period for Equipment: Manufacturer's standard, but not lessthanone
year from date of Substantial Completion.

PART 2 - PRODUCTS

21 EQUIPMENT PERFORMANCE

A. Description:
1.  Pumpsshal beinline vertical centrifugal pumps.

B. Performance Criteria:
1.  Pumps shall comply with the minimum design conditions specified below and
shall be specially designed, constructed, and installed for the service intended:

Design Conditions Pump No. 1

Location: PT/GAC
Building

Use: GAC
Backwash
Supply

Number required: 1

Design Flow, (gpm): 1,000

Design TH, (ft.): 73

Shutoff Head (ft) 93
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Efficiency at Design, 80%
(percent): minimum
Motor, (Hp): 25
Maximum Speed, (rpm): | 1,750
Suction Size, (in.): 8
Available NPSH at 25
Design, (ft.):
Flow at 2nd Design 1,200
Point, (gpm):
TH at 2nd Design Point, | 64
(ft.):
Liquid Pumped: Finished
Water
Temperature, (°F): 34-90
22 MANUFACTURERS
A. Products and Manufacturers. Provide one of the following:
1.  AuroraPump, Model 382A.
2. Orequal.
23 DETAILS OF CONSTRUCTION
A. Pump Materials and Construction:

1. Casing: Cast-iron with handhole and cover.

2.  Impeller Type: Enclosed, dynamically balanced.

3. Impeller Material: Bronze.

4. Casing Wear Ring: Bronze.

5. Shaft Sleeve: Bronze.

7. Shaft: Carbon steel.

6. Seds 303 stainless mechanical seal with Buna-N, Ni-Resist and stainless steel
metal parts.

7.  Bearings. Anti-friction, grease lubricated with aminimum B-10 life of 100,000
hours.

8. Baseplate: Structural steel or cast-iron provided with meansfor collecting and
draining oil and water.

9.  Furnish with 125 pound ANSI connection flanges and handhole.

10. Anchor boltsand inserts shall be furnished under this Section and shall be sized
and installed in accordance with the manufacturer's recommendations.

11. All bolts, nuts and cap screws shall have hexagon heads.

12. Brass or stainless steel nameplates giving the manufacturer's model and serid
number, rated capacity, head, speed and all other pertinent datashall be attached
to the pump.

B. Motors:
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10.
11.

Motors shall conform to the requirements of Section 16220, Motors.

Totally enclosed, fan-cooled, carbon steel, solid shaft, ball bearing type, close

coupled.

Motors shall be in accordance with al current applicable standards of NEMA,

|IEEE, AFBMA, NEC, and ANSI.

Motors shall be normal starting torque, normal dip, squirrel cage induction

type.

Motors shall be capable of carrying full load current continuously without

injurious temperature rise in an ambient temperature of 40°C.

Motors shall be provided with a service factor of 1.15.

Motors shall be of sufficient size so that there will be no overload on the motor

above rated nameplate horsepower under any condition of operation from

shut-off to zero head, unless otherwise specifically permitted in this Section.

Motor thrust bearings shall be adequate to carry continuous thrust loads under

al conditions of pump operation from zero head to shut-off.

Locked rotor currents shall be as specified in NEMA standards.

Lubrication may be grease or oil type.

Motor Tests and Data:

a.  For each motor from oneto ten horsepower in size, furnish an inspection
report for the motor or for a previously manufactured electricaly
duplicate motor which wastested. Provide the following minimum data:
1) Running light current.

2)  Locked rotor current.

3)  Winding resistance measurement.
4)  High potential test.

5)  Bearing inspection.

b.  For each motor larger than ten horsepower, furnish acertified motor data
sheet for the actual motor or for a previousy manufactured electrically
duplicate motor which wastested. Provide the following minimum data:
1) Starting torque.

2) Efficiency at 1/2, 3/4 and full load.

3) Power factor at 1/2, 3/4 and full load.

4)  Percent dip.

5)  Running light, full load and locked rotor current.
6) Current balance check.

7)  Vibration check.

8) Temperature rises and results of dielectric tests.
9) Motor type and frame size.

10) Bearing type and lubrication medium.

11) Insulation and enclosure type.

26 TOOLSAND SPARE PARTS

A. Each pump shall be furnished with the following:

1.
2.

One mechanical seal or packing for each gland.
One set of gaskets.
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3. One shaft dleeve.
4.  Two sets of special tools required for normal maintenance or operation.

B. Spare parts shall be packed in sturdy containers with clear indelible identification
markings and shall be stored inadry, warmlocation until transferred to the OWNER
at the conclusion of the project.

2.7 PAINTING

A. Pumps, motors, drives, frames, baseplates, appurtenances, etc., shall receive
manufacturer's standard finish paint system prior to shipment.

B. Machined, polished, and non-ferrous surfaces shal be coated with corrosion
prevention compound.

C. Fiedd painting shall conform to the requirements of Section 09910, Painting.

2.8  SOURCE QUALITY CONTROL

A. Shop Tests.

1.  Pump casingsshall be hydrostatically tested to twice the discharge head or 1-1/2
times the shutoff head, whichever is greater.

2. Running Test: Pump assembly shall be operated from zero to maximum
capacity as shown on the approved curve. Results of thetest shall be shownina
plot of test curves showing head, flow, horsepower, efficiency, and current.
Readings shall be taken at a minimum of five evenly spaced capacity points
including shut-off, design point and minimum head for which pump is designed
to operate.

3. Eachtest shall bewitnessed by a Registered Professional Engineer, who may be
an employee of the manufacturer. The Registered Professional Engineer shall
sign and sedl all copies of curves and shall certify that hydrostatic tests were
performed. Tests shall be conducted in conformance with applicable methods
per Hydraulic Institute.

4.  Pumpsshall not be shipped until the ENGINEER has approved the test reports.

PART 3 - EXECUTION

3.1 INSPECTION

A. CONTRACTOR shall verify that structures, pipes and equipment are compatible.
B. Make adjustments required to place system in proper operating condition.

3.2 INSTALLATION
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Manufacturer’s representative shall check and approve the installation prior to
operation. Manufacturer’s representative shal field test and calibrate the equipment
to assure that the system operates to the OWNER’ S satisfaction.

All pumping units shall be installed on concrete bases and secured with anchor boltsin
accordance with the manufacturer's recommendations and as shown. The concrete
bases shall be poured up to 1-inch below the metal bases or soleplates. Concrete
work and grout shall be in accordance with Division 03, Concrete. The base with the
equipment mounted thereon, or the soleplate, shall then be accurately shimmed to
grade and the spaces between filled with an approved non-shrink grout. After the
grout has reached its initial set, exposed edges shal be cut back 1/2-inch and the
edges neatly finished with 1 to 2 cement mortar. Where channel baseplates are used,
the void inside the channel shall be filled with non-shrink grout and the open ends

Neatly placed 1-inch hard copper pipe shal be provided for each non-submersible

Installation shall include furnishing and applying an initial supply of grease and oll,

Check and align all pump, motor and flexible shafting.

CONTRACTOR shall verify that structures, pipes and equipment are compatible.

Make adjustments required to place system in proper operating condition.

All equipment will be given running testsby CONTRACTOR at thejob Stefollowing
installation of the equipment and controls. Should the testsindicate any malfunction,
including but not limited to high vibration, CONTRACT OR shall make any necessary
repairs and adjustments.  Such tests and adjustments shall be repeated until, in the
opinion of the ENGINEER, the ingtalation is complete and the equipment is
functioning properly and accurately, and is ready for permanent operation.

A.
B.
plastered with 1 to 2 cement mortar.
C.
pump to convey leakage to nearest drainage inlet.
D.
recommended by the manufacturer.
E. Support piping independent of pump.
F.
3.3 START-UP AND TEST
A.
B.
3.4 FELD QUALITY CONTROL
A.
B.

A factory trained representative shall be provided for installation supervison, Sart-up
and test services and operation and maintenance personnel training services. The
representative shall make a minimum of two visits, minimum five hours on-Site for
each vigt, to the Site. The first visit shall be for assistance in the installation of
equipment. Subsequent visits shall be for checking the completed ingtdlation, start-up
and training of the system. Manufacturer's representative shall test operatethe system
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in the presence of the ENGINEER and verify that the equipment conforms to the
requirements. Representative shall revisit the Site as often as necessary until all
trouble is corrected and the installation is entirely satisfactory.

C. All costs, including travel, lodging, meals and incidentals, shall be considered as
included in CONTRACTOR'’ S hid price.

++ END OF SECTION + +
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SECTION 11117

SUBMERSIBLE END SUCTION PUMPS

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1.

CONTRACTOR shall provide all labor, materials, equipment, and incidentals
required to furnish and install clean water submersible, end suction centrifugal
pumps complete and operational with motors, control equipment, and
accessories as shown and specified. Anchorage devices are included in the
scope of this Section.

B. Coordination:

1.

Review installation procedures under this and other Sections and coordinate
installation of items that must be installed with or before submersible end
suction pump Work.

C. Rdated Sections:

as wNhE

Section 05051, Anchor Bolts, Toggle Bolts, and Concrete Inserts.
Section 05542, Foor Access Hatch Covers.

Section 09910, Painting.

Section 15061, Ductile Iron Pipe.

Division 16, Electrical Contract Drawings.

1.2 REFERENCES

A. Standards referenced in this Section are:

1.
2.

3.
4

5.

7.
8.
9.
10.

ANSI/HI 1.3, Standard for Centrifugal Pumps for Design and Application.
ANSI/HI 1.4, Standard for Centrifugal Pumps for Installation, Operation, and
Maintenance.

ANSI/HI 1.6, Centrifugal Pump Tests.

ANSI/HI 9.1-9.5, Standard for Pumps — General Guidelines for Types,
Definitions, Application, Sound Measurement, and Decontamination.
ANSI/HI 9.6.2, Standard for Centrifugal and Vertica Pumps for Allowable
Nozzle Loads.

ANSI/HI 9.6.3, Standard for Centrifugal and Vertica Pumps for Allowable
Operating Region.

ANSI/HI 9.6.5, Centrifugal and Vertica Pumps for Condition Monitoring
ANSI/HI 9.8, Pump Intake Design.

ANSI/HI 11.6, Submersible Pump Tests.

|EEE 85, Airborne Sound Measurements- Rotating Electrical Machinery.

11117 - Submersible End Suction Pumps.doc
4775-012/3/25/11NKWD9:37 AM 11117-1



11. NEMA MG-1, Motors and Generators.

1.3 QUALITY ASSURANCE

A. Supplier’s Qualifications:

1.  Supplier shall have aminimum of five years experience producing substantially
similar equipment to that required for the Project and shall be able to provide
documentation of at least five installations in satisfactory operation for at least
five years each.

B. Component Supply and Compatibility:
1. Obtanall productsincluded in this Section, regardless of component Supplier,
from one submersible end suction pump manufacturer.
2. Submersible end suction pump Supplier shall review and approve or prepareall
Shop Drawings and submittals for all components provided under this Section.
3. All components shall be suitable for specified service conditions and shall be
integrated into overall assembly by the submersible end suction pump Supplier.

C. Certifications
1.  Certification of Compliance:

a.  Obtain certification of compliance with the Contract Documentsfromthe
submersible end suction pump manufacturer on manufacturer letterhead,;
certification by manufacturer’s representatives is not acceptable.

b.  Certification shall be worded as follows:

“[Insert manufacturer’ sname] proposesto supply equipment included in
Section 11117 for the Northern Kentucky Water District, Erlanger,
Kentucky, Taylor Mill Water Treatment Plant Advanced Treatment
Improvements project. We have examined the Contract Documents and
understand of the Project requirementsinsofar asthey affect the proposed
products. We certify that the productswill operate satisfactorily under the
conditions described in the Contract Documents and that the products
meet the requirements of the Contract Documents:

[List exceptions, deviations or changes necessary or recommended to
accommodate the proposed products.]

We further certify that the products to be furnished shall conform to the
standards listed in Section 11117, End Suction Pumps — Submersible, of
the Contract Documents.

[List exceptions, deviations or changes necessary to accommodate the
proposed products.]

Authorized Signature & Title Date’
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c. Provide justification for exceptions, variations, deviations, or changes.
ENGINEER will determine whether exceptions, deviations, and changes
are acceptable. Exceptions, variations, deviations, and changes may result
in regjection of products.

d.  Provide certification before submitting Shop Drawings. Shop Drawings
will not be reviewed prior to receipt of certification.

e. Acceptance of certification shal not relieve CONTRACTOR of
responsibility for adequacy of all products.

f.  Submittal of certification shall not relieve CONTRACTOR and Supplier
of requirement to comply with submittal procedures in the Contract
Documents.

1.4  SUBMITTALS
A. Action Submittals:
Submit the following:
1.  Shop Drawings:
a. Shop Drawings of pump controls specified in this Section.
2. Product Data

a.  Manufacturer’sliterature, illustrations, specifications, paint certification (if
required) and engineering data including; dimensions, materials, size,
weight, and part lists for all components in sufficient detail to alow an
item-by-item comparison with the Contract Documents.

b. Pump performance data and curves showing overal pump efficiencies,
required net positive suction head (NPSH), allowable suction lift, flow
rate, head, brake horsepower, motor horsepower, speed, and shut-off
head. Curves shall range from minimum flow to shut-off head at for full
speed and all speed curves specified. Curves shal indicate Preferred
Operating Region (POR) and Allowable Operating Region (AOR), as
defined in ANSI/HI 9.6.3. Specify recommended ratio of available NPSH
divided by required NPSH for water service.

c. Motor Data: Furnish certified motor data sheet for previoudy tested,
electrically duplicate motor to that specified, including the following:

1) Speed-torque relationship.
2) Slip at full load.
3) Running light, full load and locked rotor current.
4) Temperature rises and results of dielectric tests.
5) Bearing type and lubrication medium
6) Insulation class and temperature ratings.

3.  Testing Plans, Procedures, and Testing Limitations:

a

b.

Provide pump Supplier’s proposed shop testing plan, including complete
list of testing facility limitations.
Provide proposed field testing plan.
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B. Informational Submittals:
1. Certificates. Provide certificate of compliance as specified in this Section.
2. Manufacturer Instructions:

a. Provide Supplier’sinstructions for handling and installing products.

b.  Setting drawings, templates, and directionsfor installing anchor boltsand
other anchorages.

3. Fed Quality Control Submittals:

a  Resaultsof field testing.

b.  Submit a written report of the results of each visit to Site by pump
manufacturer’ s service representative, including purpose and timeof vist,
tasks performed, and results obtained.

4.  Qudlifications Statements:
a.  Provide Supplier’s qualifications as specified in Quality Assurance article
of this specification.

C. Closeout Submittals:
Submit the following:
1.  Operation and Maintenance Manuals.

a  Submit complete operation and maintenance manuals, including field test
reports, maintenance data and schedules, description of operation, and
gpare parts information.

b. Provide operation and maintenance manuals per Section 01781,
Operations and Maintenance Data.

2. Warranty Documentation:
a  Manufacturer’s Standard Warranty.
b.  Specia Warranty, if specified.

D. Maintenance Material Submittals:
Furnish the following:
1. Tools:
a  Furnish two sets of special tools required for normal operation and
maintenance of products furnished.

1.5 DELIVERY, STORAGE AND HANDLING

A. Packing, Shipping, Handling and Unloading:

1. Prior to shipping, completely inspect products to assure that components are
complete and comply with all requirements. Box or crate products as required
to prevent damage during shipment. Protect machined surfaces and matching
connections to prevent damage.

2. Deliver productsto Siteto ensure uninterrupted progress of the Work. Deliver
anchorage products that are to be embedded in concrete in ample time to
prevent delaying the Work.

3. Inspect al boxes, crates, and packages upon delivery to Site and notify
ENGINEER in writing of loss or damage to products. Promptly remedy loss
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and damage to new condition per manufacturer’s instructions.

B. Storage and Protection:

1. Keep al products off ground using pallets, platforms, or other supports.
Protect steel, packaged materials, and electronics from corrosion and
deterioration.

2. Comply with Section 01661, Storage and Protection of Products.

1.6  WARRANTY

A. Specia Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace components of equipment that fail in materials or workmanship
within specified warranty period.

1. Warranty Period for Equipment: Manufacturer's standard, but not lessthanone
year from date of Substantial Completion.

PART 2 — PRODUCTS

21 EQUIPMENT PERFORMANCE

A. System Description:

1.  Pumps shal be submersible end suction centrifugal type. Pumps shall be
constructed for operation under complete submersion, partial submersion, and
dry conditions. Each pump shall be suitable for its intended service.

2. Pumps shall comply with ANSI/HI 1.3, ANSI/HI 9.6.3, and ANSI/HI 9.8.

B. Design and Performance Criteriac Each pump shall comply with the following:

Pump Pump Pump Pump
Design Conditions TypeA TypeB TypeC TypeD
Location: GAC
Equalization
Basin
Use: GAC
Equalization
Basin
Recycle
Fluid Pumped: Equalization
Water
Number Required: 2
* Design Flow at First 300
Design Point (gpm)
* Design Total Head at 33
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Pump Pump Pump Pump
Design Conditions TypeA TypeB TypeC TypeD
First Design Point (ft)
Minimum Pump 50
Efficiency at First Design
Point (percent)
** Avallable NPSH at 25
First Design Point (ft)
Min. Sphere Diameter 2
(in):
Discharge Nozzle Dia 4
(in.):
*** How at Second 530
Design Point (gpm)
Total Head at Second 225
Design Point (ft)
Shutoff Head (ft) 48.5
**** Motor Size (hp) and | 5/ 1745
Maximum Speed (rpm):
Motor 460/3/60
V oltage/Phase/Hertz
Solids (percent): <5%
Huid Temperature (deg. | 34-90
F):
Notes:
* At maximum speed.
**  Required NPSH shall be for size impeller furnished. If impeller is trimmed, provide curve for
impeller as trimmed.
***  How at Second Design Point total head shall be within ten percent of flow value specified.
**%% At all points on pump curve, pump horsepower requirements shall not exceed specified motor
horsepower.

22  MANUFACTURERS

A. Products and Manufacturers. Provide products of one of the following:
1.  Fygt Corporation, Model NP3102-463.

2. Orequal.

23 DETAILS OF CONSTRUCTION

A. Pump Materials and Construction (Standard Duty):
1. Generd:
a.  Construct pumps for fluid service specified.
b. Construct pumps and appurtenances, including cable, for continuous
submerged operation without leakage in specified depth of water.
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10.

11.
12.

c. Pump body shall include lifting eye or stainless steel bail suitable for
bearing weight of pump unit during removal and installation.

Stator casings, oil casing, dliding bracket, volute and impeller shal be close

grained grey cast iron.

Impeller shall be enclosed single or multi vane non-clog, dynamically balanced.

Wear ring shall be stainless steel.

External Hardware: All bolts, nuts, and cap screws shall have hexagon heads

and be of stainless steel.

Shaft: Stainless steel, close coupled.

Seals: Double mechanical seal running in an oil reservoir, composed of two

face seals, one stationary and one rotating tungsten-carbide ring held in contact

by spring pressure. The seal shall require neither maintenance nor adjustment

and shall be easily replaceable. Cartridge seals shall not be accepted.

Coating: All surfacesin contact with water shall be protected with an epoxy or

rubber asphalt coating resistant to water.

Bearings: Anti-friction, permanently grease lubricated having aB-10 bearing life

of not less than 50,000 hours.

Stainless steel nameplates giving the manufacturer’s model and serial number,

rated capacity, head, speed, and all other pertinent data shall be attached to the

pump.

The pumping units shall automatically and positively mate with its discharge

piping permanently when lowered into place. The pumps shall beremovablefor

inspection or service requiring no bolts, nuts, or other fastenings to be

disconnected. Lifting safety type hooks shall be provided at both ends of the

cable. The manufacturer shall provide guide rail brackets, ductile iron base

elbow, self-seating flange and disconnect and other items required for a guide

rail type removal system.

All components of the guide rail system shall be Type 316 stainless steel.

Each pump shall be provided with adequate stainless steel lifting chain to

facilitate pump removal. The nylon line shal be sized to sustain all tensile

stresses during lifting of the pump. The stainless steel cable shall be connected

to the lifting eye. A steel forged “grip-eye’ shall be provided separately to

connect to the end of the lifting chain of the pump.

B. Motorsfor Standard Duty Pumps:

1.
2.
3.

4.

Housing: Cast iron.

Cable Connection: Provide with strain relief.

Voltage, phase, and frequency shall be as specified under “Design and
Performance Criteria” in this Section.

Motor shall be non-overloading for entire pump operating curve, shdl have 1.15
servicefactor, and shal provide full rated horsepower with avoltage unbalance
of three percent.

Motors shall be in accordance with al current applicable standards of NEMA,
IEEE and ANSI. Motors for use with variable frequency drives shall have
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insulation system constructed in compliance with or exceeding NEMA MG-1
Part 31.

6. Motors shal be capable of carrying full load current continuously without
injurious temperature rise under al conditions of submersible operation.

7.  Motor thrust bearings shall be adequate to carry continuous thrust loads under
all conditions of pump operation from zero head to shut-off.

8.  Motor Protective Control Sensors:

a  Threethermistorsor thermal switchesinthe stator winding coils (one per
phase) to monitor motor temperature. Temperature switches tripped at
140 degrees C.

b. Moisture sensors to monitor leakage in the stator housing and sed
chamber.

9.  Provideonefault contact (rated at least 2A at 120VAC) for indication of each
fault condition and for shutdown. Pump manufacturer shall ship loose pump
manufacturer’s 120V AC motor protective relay/deviceto MCC manufacturer,
under Specification 16440, for installation within MCC bucket.

C. Accessories: Provide the following for each pump unless otherwise specified.

1.  Anchor boltsand anchorage devices Type 316 stainless steel in accordancewith
Section 05051, Anchor Bolts, Toggle Bolts, and Concrete Inserts.

2. Discharge Elbow: Conforming to Section 15061, Ductile Iron Pipe.

3. Pump Removal System:

a  Pumps shall automatically and positively mate with associated discharge
piping when pump is lowered into place. Pumps shall be removable for
inspection or service without requiring removal of bolts, nuts, or other
fastenings.

b.  Providefor each pump guide rails of extra-heavy Type 316, Schedule 80
stainless steel.

c.  Pump manufacturer shall provide guide rail brackets, self sealing flange,
stainless steel cable or chain (as applicable) holder with support grip, and
other items necessary for complete guide-in, pump removal system.

4.  Provide one portable pump hoist for each set of pumps furnished. Hoist shall
have capacity sufficient to hoist one associated pump at atime.

a  Manufacturer:

1. Thern, Series 5110 Portable Davit Crane with Model 510R wheel base.
2. Or Equal.
b.  Accessories:
1. Provide electric winch.
2. Provide 316 stainless steel wire rope with stainless steel eye hook and
swaged ball fitting, minimum 28 ft.

5. Access Frames and Covers: Provide with each pump an aluminum alloy access
frame and cover complete with heavy-duty stainless steel hinges and locking
hasp. Cover shall be capable of 150 psf live loading and have safety checked or
abrasive, non-dlip surface. Opening sizes shall be as shown on the Drawings.
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Access frames and covers shall conformto Section 05542, Floor AccessHatch

Covers.
D. Controls:
1.  Provide the control logic as shown on the Instrumentation and Electrical
Drawings.
2. Thelevel switches shall be furnished under Division 13, Special Construction.
24  FINISHING

A. Shop Finishing:

1. Atthefactory, pumps, motors, and appurtenances shall receive manufacturer’s
standard finish paint system suitable for service conditions specified in this
Section.

2. Coat machined, polished, and non-ferrous surfaces with corrosion prevention
compound.

B. Field painting shall conformto Section 09910, Painting. Touch-up of factory-applied
finishes shall be compatible with factory-applied finish and specified service
conditions.

25 SOURCE QUALITY CONTROL

A. Motor Testsand Data:

1.  For each motor, provide an inspection report for job motor or a previously
tested electrically duplicate motor. Provide the following minimum data:

a  Running light current.
b.  Locked rotor current.
c.  Winding resistance measurement.
d. High potentia test.
26 EQUIPMENT PERFORMANCE

A. Each model of pump shall be furnished with a manufacturers repair kit that shall
include as a minimum the following:

1.  Onecomplete rebuild kit per pump including seal, bearings, and O-ring.

A. Spare parts shal be packed in sturdy containers with clear indelible identification

markings and shall be stored inadry, warmlocation until transferred to the OWNER
at the conclusion of the Project.

PART 3 - EXECUTION
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3.1

INSPECTION

Examine conditions under which products are to beinstalled and notify ENGINEER
inwriting of conditions detrimental to proper and timely completion of theWork. Do
not proceed with the Work until unsatisfactory conditions are corrected.

Install products in conformance with manufacturer’s instructions and

1. Instal pumps on concrete bases. Provide anchorages in new or existing
concrete, as applicable, per equipment manufacturer’ srecommendationsand the
Contract Documents. Equipment manufacturer shall supply templates to
facilitate location of anchorages for equipment. CONTRACTOR shall
coordinate with Supplier to assure timely receipt of required templates.

2. Performall fitting required for installation. Set productsaccurately inlocation,

3. Provide utility connections per the Contract Documents. Support piping and
valves independent of pump. Verify that utilities and valves are tested and
operational before placing equipment into operation. When pumps are
connected to piping with rigid hardware, connection of discharge nozzle to

Align and adjust products and piping in presence of ENGINEER
Provide for initial operation lubricants recommended by equipment

6.  Prior to energizing motor driven equipment, rotate drive motor by an external
source to demonstrate free operation of mechanical parts. Do not energize
equipment until safety devices are installed, connected, and functional.

Field painting shall conform to Section 09910, Painting.

Conform to Section 01751, Starting and Placing Equipment in Operation.

A.
3.2 INSTALLATION
A.
recommendations, and the Contract Documents.
B. Anchorages:
C. Generd:
1. Conformto ANSI/HI 1.4.
alignment, and elevation, plumb and true.
piping shall conformto ANSI/HI 9.6.2.
4.
5.
manufacturer
D.
E.
3.3 FIELD QUALITY CONTROL
A. SiteTests

1. Following installation, CONTRACTOR and qudified field service
representative of equipment manufacturer shall conduct operating tests of all
equipment, functions, and controlsat Site, in presence of ENGINEER. Should
tests result in malfunction, make necessary repairs, revisions, and adjustments
and restart test from beginning. Repeat tests and repairs, revisons, and
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adjustments until, in opinion of ENGINEER, instalation is complete and

equipment is functioning properly and accurately, and is ready for permanent

operation.

Conform to Section 01752, Equipment and System Performance Testing.

Field Operating Test:

a  Fed test equipment and its controls in local mode, followed by
demonstrating proper operation and controls in automatic mode.
Demonstrate that each part and component of system individually and all
parts and components together function properly in manner intended.
Total duration of testing shall be eight hours, continuous and
uninterrupted, in automatic mode. All testing equipment and manpower
shall be by CONTRACTOR.

b.  Conform to applicable provisions of ANSI/HI 9.6.5.

A. Manufacturer’s Services:
Provide qualified, factory-trained serviceman to perform the following:

1.
2.
3.

4.
5

Instruct CONTRACTOR in installing equipment.

Inspect and adjust equipment after installation and ensure proper operation.
Test-operate the productsin presence of ENGINEER and verify that equipment
conforms to Contract Documents.

Instruct OWNER’ s personnel in operating and maintaining the products.
Manufacturer’s representative shall make a minimum of three visits. First visit
shall be for assistance in installing equipment; second visit shall be for checking
completed installation and start-up of system; third visit shall be to instruct
operations and maintenance personnel. Representative shall revisit the Site as
often as necessary until installation is acceptable.

Training: Furnish services of qualified factory trained specialists from
manufacturer to instruct OWNER’s operations and maintenance personnel in
recommended operation and maintenance of products. Training requirements,
duration of instruction, and other qualifications shall be per Section 01821,
Instruction of Operations and Maintenance Personnel.

All costs, including expensesfor travel, lodging, meals and incidentals, and cost
of travel time, for visitsto Site shall be included in the Contract Price.

++ END OF SECTION + +

11117 - Submersible End Suction Pumps.doc
4775-012/3/25/11NKWD9:37 AM 11117-11



(This page was left blank intentionally.)

11117 - Submersible End Suction Pumps.doc
4775-012/3/25/11NKWD9:37 AM 11117-12



SECTION 11125

PROGRESSING CAVITY PUMPS

PART 1- GENERAL

1.1 DESCRIPTION

A. Scope:

1. Provide all labor, materials, equipment and services for manufacturing,
assembling, delivering, installing, testing, and placing into service all
progressing cavity pumps including pumps, motors, bases, and
appurtenances.

2. Unless otherwise specified, the pump manufacturer shall furnish each
pumping unit complete with drive motor and all other components and shall
be held entirely responsible for the compatibility in all respects of all
components furnished.

B. Coordination:
1. Review installation procedures under other sections and coordinate the
installation of items that must be installed with, or before, the Progressing
Cavity Pumps.

C. Related Sections:

Section 01330, Submittal Procedures.

Section 03300, Cast-In-Place Concrete.

Division 16, Electrical and Electrical Contract Drawings.
Section 01781, Operations and Maintenance Data.
Section 01781, Operations and Maintenance Data.

agkrwbdE

1.2 REFERENCE

A. Standards Referenced in this section are:
1. ANSI B3.15-Bearing Life
2. ANSI| B16.5 - Flat Face Flanges

1.3 QUALITY ASSURANCE

A. Qualifications
1. Manufacturer must have been operating for a period of not less than 10
years prior to the bid date of this contract.
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1.4 SUBMITTALS

A. Shop Drawings & Product Information:

1. Descriptive Literature, catalog cuts, and dimensional prints clearly
indicating all dimensions and materials of construction, shall be submitted

on all items specified herein.

2. At thetime of submission, the contractor shall in writing, call the Engineer’s
attention to any deviations that the Drawings may vary from the
requirements of the Engineer’s Specifications.

requirements of Section 01330.

1.5 WARRANTY

A. Special Warranty: Manufacturer’s standard form in which manufacturer agrees to
repair or replace components of equipment that fail in material or workmanship
within specified warranty period.

1. Warranty Period for Equipment: Manufacturer’s standard, but not less than 1
year from date of Substantial Completion.”

PART 2- PRODUCTS

21 SERVICE CONDITIONS

A. Performance Criteria

1.  Pumpsshall comply with the following conditions:

Description Residual Transfer Pumps
General Pump Requirements
Suction Diameter 8 Inches
Discharge Diameter 8-Inches
Liquid to be Pumped Thickened Residuals
(0.5 —5.0% Concentration)
Design Points
Capacity 225 GPM
TDH 16 Feet
Motor Requirements
Voltage 230/460
Phase 3
Hz 60
Horsepower 7.5
RPM 275
Enclosure TEFC
Service Factor 1.15
Ratio 6.31:1
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22  MANUFACTURERS

A. Manufacturer: Provide one of the following:
1.  Moyno 2000 design.
2. Netzsch, Inc.
3. Approved Equal.

2.3 DETAILS OF CONSTRUCTION

A. Mounting:
1.  The pump shall be cradle mounted to allow the vertical port to be rotated in
90 degree increments perpendicular to the centerline to facilitate
pumping connections.
2. Mount pump, gearbox, and motor on a common fabricated channel steel
base plate a minimum of .25 inches thick.

B. Casing

1. The stuffing box, drive adapter, and suction housings of the pump shall be
thick-walled cast iron.

2. All cast parts shall be free of sand holes, blow holes, and other defects.

3.  The suction housing shall incorporate two rectangular inspection ports,
180° apart, to permit access to the suction housing interior without
disconnecting the piping.

4.  The suction and discharge connection shall be flat face flanges with bolt
hole dimensions and spacing to ANSI standards. The suction and discharge
flanges shall mateto ANSI standard, 8 inch, 125 Ibs flat face flanges.

C. Rotors
1. The rotor shall be of one-piece construction with integrally machined
rotor head. Rotors made in long lengths and cut to size, with welded
rotor heads, will not be accepted.
2. The rotor shall be machined from alloy steel, ASTM A331, grade 4150.
The rotor shall be of the single helix design with a hard chrome plate
thickness of .010 inches for maximum abrasion resistance.

D. Stator

1. The stators shall be of the double helix design and chemically bonded to the
inside of a carbon steel tube. The Shore A durometer of the Nitrile stator
shall be 71 + 4.

2. The stator shall be machined with grooves to accept a 720°-retaining
ring. The stator shall be fastened to the suction housing and discharge
flange with removable clamp rings to facilitate stator removal. Stators
held in place with inferior methods, such as tie rods that are prone to
uneven tensioning and stator misalignment, will not be accepted.

3. The replaceable stator gaskets shall be designed to prevent the material
being pumped from contacting the stator bonding and tube. Stators
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manufactured with seals integrally molded to the stator elastomer, that
can be damaged during handling and installation and are not
replaceable, will not be accepted.

4.  Stators for the progressing cavity pumps shall be manufactured to size.
Stators made in long lengths and cut to size will not be accepted.

5. Stator tensioning or adjusting devices, which distort rotor/stator
compression and seal lines will not be accepted. The distorted
compression reduces rotor life. The distorted seal lines reduce capacity and
pressure capabilities of the pumping elements.

E. Gear Joints
1. Therotor shall be driven by means of a heavy duty, sealed gear joint drive
train. The gear joints shall be of the grease lubricated crowned gear type,
totally enclosed and protected by a wire reinforced elastomeric seal.
2. Mechanical components of the gear joint shall be designed to operate for
10,000 hours a the manufacturer's published maximum speeds and
pressures. Pin joints are not acceptable whether bushed or unbushed.

F. Connecting Rod and Shaft

1. A rigid, splined connecting rod shall connect the gear joints of the drive
shaft and eccentrically moving rotor. The drive shaft shall pass through
the stuffing box and be attached to the adjacent gear drive.

2. The connecting rod shall be machined of alloy steel, ASTM 331-90,
grade A8620. All diameters of the connecting rod are to be concentric
within £ .003" TIR. Total angularity of the connecting rod shall not
exceed 2.0°.

G. Drive Shaft
1.  Shall consist of adrive shaft of one-piece construction through
the shaft sealing area. The drive shaft shall be made of AISI 416 S.S.

H. Gear Motor

1. The integral gear motor is close-coupled to the adapter housing and
pinned to the drive shaft. This design shall permit shorter overall length.
The gearbox shall employ helical reduction gearing rated for AGMA
Class 11 service minimum.

2. The bearings are integral to the gear motor, oil lubricated for a minimum
B-10 life of 10,000 hours under maximum operating conditions. Heavy
duty thrust bearings in the gearbox are required.

I.  Stuffing Box
1. The stuffing box shall be equipped with a split-packing gland and split
Teflon lantern ring to permit pump re-packing without removing the
bearings or drive shaft components. Fittings will be provided for grease
lubrication of the packing.
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24

CONTROLS AND ACCESSORIES

2.5

Presence/Absence Detector: Provide a presence/absence detector with a contact
wired to the motor starter to shutdown the pump on a run-dry run condition.
1. General: The detector is an adjustable, RF impedance-sensing device, which
is used to detect the presence or absence of process material within a pipe..
2. Performance Requirement:
a  Sensitivity: Senses capacitance as low as 0.15pF.
b. Output: Snap action switch, SPDT rated not less than 10 amp resistive
at 120VAC and 1/2 amp resistive at 125V DC.
Adjustable Deadband Range: At least + 20 percent from setting.
Ambient Temperature Limits: -4 to 150 degrees F
Housing: Heavy Duty, cast duminum, NEMA 4X.
Power Supply: 120 VAC +10 percent, 50/60 Hz, 1.3 watts.
Process Connection: Flange.
h. Electrical Connection: 1-inch NPT.
3. Manufacturer and Model:
a. Princo, model L3515.
b. Orequal.

@™oao

SPARE PARTS

™ >

Stator —One (1)
Rotor — One (1)

PART 3- EXECUTION

3.1 INSTALLATION
A. General:
1. Install in accordance with Manufacturer’s recommendations.
3.2 FIELD QUALITY CONTROL
A. Site Tests & Manufacturer’s Services:

1. The Contractor shall include with his bid the services of the Equipment
Manufacturer’s field service technician.

2. This service shall be for the purposes of check-out, initia start-up
certification, and instruction of plant personnel.

3. A written report covering the technician’s findings and installation approval
shall be submitted to the Engineer covering all inspections and outlining in
detail any deficiencies noted.

++ END OF SECTION ++
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SECTION 11137

SUMP PUMPS

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope. CONTRACTOR ghal provide al labor, materids, equipment and incidentals
as shown, specified and required to furnish and ingtal sump pumps and appurtenances
complete and operationa as shown and specified.

B. The leve switches for sump pump control, and interconnecting cable, shal be
furnished by the pump manufacturer. The CONTRACTOR shall coordinate control
pand locations, as required, with level switch ingalations to ensure that sufficient
cable length isingdled for acomplete and operable instdlation.

C. Genegd:

1. The Drawings show a general arrangement of pumping equipment, connected
piping and valves, with the approximate sizes and locations required unless
gpecified herein or shown. The Plans are not intended to show exact
dimensions for any specific pumping equipment. It is therefore anticipated that
the dimensions of some equipment, in part or in whole, may have to be changed
in order to accommodate the pumping equipment furnished.

2. The pumps shdl be totaly submersble capable of continuous or intermittent
operation while pumping drainage, in a totally, partialy, or non-submerged
condition without any excessve lateral or torsona vibration, heat build-up, or
damage to motor or sedls.

3. Pumps shdl be provided with automeatic temperature cut-out, cut-in controls to
protect the motor against overheating and clogging.

4. The submersble pump and mgor components of the submersble pumping
systems shdl be the products of a single manufacturer.

1.2 QUALITY ASSURANCE

A. Manufecturer's Qudlifications: Manufacturer shal have experience in manufacturing
sump pump equipment of the same or larger Size to the pumping units specified. For a
manufacturer to be determined acceptable for providing pumping equipment on this
project, it must show evidence of five separate, substantialy smilar instalations which
have been in satisfactory operation for aminimum of 5 years.
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B. All equipment provided under this Section shal be obtained from a single supplier or
manufacturer who, with the CONTRACTOR, shdl assume full responghility for the
completeness of the sysem. The supplier or manufacturer shdl be the source of
information on all equipment furnished regardless of the manufacturing source of that
equipment.

C. Reference Standards. Comply with applicable provisions and recommendations of
the following, except as otherwise shown or specified.

1 Loca Plumbing Code, Latest Edition.

2. Standards of the Hydraulic Institute.

3. National Electric Code.

4, Standards of National Electrical Manufacturers Association.

5. Institute of Electrical and Electronic Engineers.

6.  American Nationa Standards Institute.

7. Standards of the American Water Works Association.

D. ShopTeds
1 Control Pand Tedts A complete operationa test of the pump control panel

ghall be performed at the factory prior to shipment.
1.3 SUBMITTALS

A. Shop Drawings: Submit for approval the following:

1. Manufacturer's literature, illustrations, specifications and engineering data
including: dimensions, materials, size, weight, performance data and curves
showing overall pump efficiencies, flow rate, head, brake horsepower, motor
horsepower, speed and shut-off head.

2. Shop Drawings Showing:  Fabrication, assembly, ingtdlation and wiring
diagrams.

3. Sump Layout Drawings. Detailed layout drawings of each sump showing the
locations of the sump pumps to be ingtalled within the sump, pump discharges,
and discharge valves.

B. Operation and Maintenance Datac  Submit Operations and Maintenance Manuals in
accordance with Section 01781, Operations and Maintenance Data.

C. Warranty.

14 PRODUCT DELIVERY, STORAGE AND HANDLING
A. Ddiver materids to the gte to insure uninterrupted progress of the Work. Déliver

anchor bolts and anchorage devices which are to be embedded in cast-in-place
concrete in ample time not to delay that Work.
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B. Handle dl sump pumps and appurtenances very carefully. Equipment which is
damaged will not be acceptable. Protect dl bolt threads, etc. from damage and
corrosion.

C. Storage of equipment shal be in accordance with Section 01661, Storage and
Protection of Products.

15 WARRANTY

A. Specia Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace components of equipment that fail in materials or workmanship
within specified warranty period.

1. Waranty Period for Equipment: Manufacturer's standard, but not less than
one year from date of Substantial Completion.

PART 2 - PRODUCTS

21 METERVAULT AND RESIDUALS PUMP ROOM SUMP PUMPS

A. Design Criteria:
1. Pumps shall be submersible end suction centrifugal. They shall be specially
design, constructed, and installed for the service intended and shall comply
with the following minimum design conditions:

Design Conditions:

No. Required 2
Design Flow, gpm 12
Design TDH, Ft. 20
Min. Shutoff TDH, Ft. 23
Minimum Motor Hp 1/3
Minimum Discharge Size, in. 1-1/2
Maximum Speed, rpm 1,550
Maximum Sphere Size, in. 1/2
B. Fabrication:

1. Pump and Motor:
a  Pump and motor shall be designed for continuous operation under
submergence without leakage.
b.  The pump shal include an al cast iron housing, cover, base, and control
chamber.
c. The motor chambers shall be hermetically sealed against entry of
moisture and oil filled. Oil shall be food grade biodegradable.
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The shaft seal shall be of high quality carbon, stainless steel and Buna-N
seal and ceramic seat combination.

e. Theimpéeller shall be enclosed, two-vane.

f.  The bearings shal be deeve type, permanently lubricated.

g. The motor shal be as specified, suitable for operation on 115 volt,
single-phase power. The motor shall have built-in overload protection.

h. The power cord shall have a grounding conductor, be 50 feet long,
waterproof, oil resistant, and UL approved.

i.  Motor shall be non-overloading for the entire pump operating curve.

J.  Manufacturer: Provide submersible pumps as manufactured by one of
the following:

1) Hydromatic.
2) F. E. Myers.
3) Orequdl.

2. Controls:

a  The pump snal be controlled by an integra float switch. The float
switch shall be of the mechanical, non-mercury type and be capable of
directly controlling the pump motor without the need for an external
control panel.

b.  All interconnecting cable, conduit, and appurtenances between the pump
installation and the panel location shall be furnished by the pump
manufacturer.

C. Painting:
1.  Pumps, motors, appurtenances, etc., shall recelve manufacturer's sandard finish
paint system prior to shipment.
2. Machined, polished, and non-ferrous surfaces shal be coated with corroson
prevention compound.
3. FedPanting: Refer to Section 09910, Painting.

PART 3 - EXECUTION

3.1 INSPECTION

A. Inspect and verify that structures or surfaces on which the equipment will be instaled
have no defects which would adversdly affect the ingtdlation.

B. The CONTRACTOR shdl promptly report, in writing, defects which may affect the
Work to the ENGINEER. A copy of the manufacturer’ s field report shall be provided
to the ENGINEER.

3.2 INSTALLATION

A. Ingdl pumps and piping in a manner and to the tolerances recommended by the
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equipment manufacturer.

Discharge piping and valves shall be supported independent of pump.

Set level switches in accordance with elevations shown on the Drawings. If no
All anchor bolts, nuts and other fasteners required for the connection of the equipment
and other miscellaneous items to the concrete structure or base pads shall be furnished

by the equipment manufacturer. Anchorage items shdl conform to the applicable
requirements of this Section and of Section 05051, Anchor Bolts, Toggle Bolts and

Perform operating tests to demondrate that the equipment operates in the manner

Make adjustments required to place equipment in proper operating condition.

B.
C.
elevations are indicated, request information from ENGINEER.
D.
Concrete Inserts.
E. All anchoring and connecting hardware shall be 304 stainless stedl.
3.3 START-UPAND FIELD TEST
A.
intended.
B.
34 MANUFACTURER'S FIELD SERVICES
A.

Feld Services Retan a factory traned manufacturer's representative with
demonstrated ability and experience in the ingtallation and operation of the equipment
included herein to perform the services listed below:

1 Supervise the ingdlation.

2. Ted, cdibrate and adjust al components for optimum performance.

3. Assg ininitial start-up and field testing.

4, Ingpect the completed ingdlation and prepare an inspection and performance
test report.

5. Instruct OWNER'S personnel in the operation and user maintenance of al
components.

6. Supervise the correction of any defective or faulty work before and after
acceptance by OWNER.

++ END OF SECTION + +
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SECTION 11211

WATER SAMPLE PUMP

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope:

1.  Furnish all labor, materials, equipment, and services for manufacturing,
assembling, delivering, installing, testing, and placing in service all
pumping equipment including pumps, motors, bases, and appurtenances.

2. Unless otherwise specified, the pump manufacturer shall furnish each
pumping unit complete with drive motor and all other components and shall
be held entirely responsible for the compatibility in all respects of all
components furnished. Pumping units shall be as specified herein, and
shown on the Drawings.

B. Coordination:

1. Review installation procedures under other Sections and coordinate the
ingtallation of items that must be installed with, or before, the Water Sample
Pump.

C. Related Sections

1. Section 01330, Submittal Procedures

2. Section 01781, Operations & Maintenance Data

3. Division 5, Metals

4.  Section 09910, Painting

5.  Division 15, Mechanical

6. Division 16, Electrical

1.2 DEFINITIONS
A. When the term "pumping unit" is used hereinafter, it shall be deemed to mean a
pump or pumps, complete with, but not limited to, drive motor, connecting
shafting, bearings, couplings, accessories, appurtenances, and all associated
equipment.
1.3  QUALITY ASSURANCE
A. Qualifications:

1.  All pumping units shall be provided by a single manufacturer with a
minimum of five (5) year's experience in designing and manufacturing
pumping equipment of similar type, size and capacity.
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2. Quality Assurance: All pumping units shall be of approved design and
products shall be from manufacturers who have built equipment of similar
type, size and capacity.

3. Additional Submittals. The Contractor shall submit, upon request, any
additional information that the Engineer may deem necessary to determine
the ability of the proposed manufacturer to produce the specified equipment.

4.  Pumping units shall be the products of manufacturers who can produce
evidence of their ability to promptly furnish any and all interchangeable
replacement parts as many be needed at any time within the expected life of
the pumps. Upon request, the Contractor shall submit full details of the
proposed manufacturer's ability to promptly fill replacement orders.

5.  Disgudlification of Manufacturer:

a.  Failure to successfully comply with the provisions of subparagraphs A
through D, inclusive, will constitute grounds for disqualification of
pump manufacturer.

b. Poor performance of similar pumping equipment now in operation
under the specified conditions of service and pump rating constitute
grounds for disqualification of the pump manufacturer, supplier, or
both, unless such poor performance has been corrected.

1.4 SUBMITTALS

A. Shop Drawings;

1.  The Contractor shall comply with the provisions of the Specification 01330,
Submittal Procedures regarding submittals, unless otherwise specified
herein.

2. Content:

a  Descriptive Literature:
1) Dimensions
2) Materials of Construction (including required coating)
3) Performance Data
a) Sizeof Pump
b) GPM
c) TDH
d BHP
e RPM
f)  Bowl Performance Curves Showing Pump efficiencies
g) NPSH Curve (if applicable)
h)  Shutoff Head
i) Rated HP of Motor
])  Weight of Pump
k) Weight of Motor
[) Motor Voltage, full load amperage, service factor, efficiencies
and power factors for 25%, 50%, 75%, 100% |loads.
b. Installation Information:
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1) Submit drawings and information necessary for final design of
foundations, connecting piping and valves, pump drip and
drainage piping, electrical connections, starting, speed regulating
and protective equipment, and auxiliary equipment.

2)  Submit details for mechanical seal assemblies.

3) Submit drawings showing locations, size and full details of
foundation bolts for all components for all pumping units.

4) For al pumping units, a dimensioned and scaled assembly
outline drawing or drawings of the complete pump, drive, and all
associated equipment furnished shall be submitted for approval.
Such drawing or drawings shall show plan, elevation, and any
other views or sections requested.

5) For dl pumping units, a scaled cross-sectional drawing of the
assembled pump showing full details and materials of
construction shall be submitted for approval.

6) The Contractor shall submit all other drawings, material lists and
other information specified, requested and/or necessary to show
complete compliance with all details of the Contract Documents.

3. At the time of submission, the Contractor shall in writing, call the
Engineer’s attention to any deviations that the Drawings may vary from the
requirements of the Engineer’s Specifications. Comply with the

requirements of Section 01330.
B. Closeout Submittals:
1.  Operations and Maintenance Data:

a  Manual shall contain all information necessary for proper operation
and maintenance of pumping units, as well as the location of the
nearest permanent service headquarters.

15 WARRANTY
A. Special Warranty: Manufacturer’s standard form in which manufacturer

agrees to repair or replace components of equipment that fail in material

or workmanship within specified warranty period.

1. Waranty Period for Equipment: Manufacturer’s standard, but not less than
1 year from date of Substantial Completion.”

PART 2 - PRODUCTS

21

SYSTEM PERFORMANCE

A. Design Criteria:

1. Type - Horizontal, centrifugal, closed-
Coupled, end-suction

2.  Pumpcasing & seadl plate - Cast Iron, back pullout design

3. Impeller - Silicone Bronze
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10.
11.
12.
13.
14.
15.
16.
17.

18.

4. Bearings - Permanently lubricated ball bearings
designed for continuous operation

Shaft - 416 Stainless Steel

Seal - Mechanical seal with carbon/ceramic
faces, BUNA elastomers, 300 series
stainless steel single coil spring

End Connections - Suction: Raw=1.25", Settled=1/2", Finished=1.25"

Discharge: Raw=1", Settled=1/4", Finished=1"

Size - HP 75 Series
Motor size (hp) - 3/4

Sample Line Color - Light Blue
Flow (Raw Water Pump) - 7 GPM

Head (Raw Water Pump) - 35

Flow (Settled Water Pump) - 7 GPM

Head (Settled Water Pump) - 25

Flow (Finished Water Pump) - 7 GPM

Head (Finished Water Pump) - 42

Motor: Close-coupled design with TEFC enclosure, NEMA standard,
suitable for 120-volt, single phase, 60-Hz ac power supply, in accordance
with Division 16 Electrical.

|dentification Nameplate: Each piece of equipment shall be provided with a
substantial nameplate, securely fastened in place and clearly inscribed with
the manufacturer’s name, year of manufacturer, serial number, and principal
rating data.

22  MANUFACTURERS

A. Manufacturers. Provide product of one of the following:

1.
2.

Price Pump
Approved Equal

PART 3 - EXECUTION

31 INSTALLATION

A. Sample Pump:

1.

2.

3.

All equipment shall be installed in accordance with the manufacturer’s
recommendations.

This service shall be for the purposes of check-out, initia start-up
certification, and instruction of plant personnel.

A written report covering the technician's findings and installation approval
shall be submitted to the Engineer covering all inspections and outlining in
detail any deficiencies noted.
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3.2 FIELD QUALITY CONTROL

A. SiteTeds:

1. The field tests shall be made by the Contractor in the presence of and as
directed by the CCA. Teging shall be performed in accordance with the
manufacturer’s recommendations and at a minimum shall include running
each pump to insure the rate of flow corresponds to the design rate as
specified above.

2.  The Contractor shall be fully responsible for the proper operation of
equipment during tests and instruction periods and shall neither have nor
make any claim for damage which may occur to equipment prior to the time
when the Owner formally takes over the operation thereof.

++ END OF SECTION ++
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SECTION 11221

VERTICAL TURBINE FLOCCULATION EQUIPMENT

PART 1- GENERAL

1.1 DESCRIPTION
A. Scope:

1. Provide al labor, materials, equipment and services required to furnish,
install and place into service the vertical turbine flocculation equipment as
shown on the Drawings and specified herein. The equipment shall be
supplied with, but not limited to, electric motor, gear reducer, shaft, and
impeller assembly. Entire assembly shall be mounted on steel support
structure as indicated.

2. Variable Frequency Drive (VFD) units shall be furnished by the Contractor
in accordance with the Bid Form and Specification Section 16446
requirements.

B. Coordination:

1. Review installation procedures under other sections and coordinate the
ingtallation of items that must be installed with, or before, the Vertical
Turbine Flocculation equipment.

C. Related Sections:

1. Section 01330, Submittal Procedures.

2. Section 03300, Cast-1n-Place Concrete.

3. Division 16, Electrical and Electrical Contract Drawings.

4.  Section 09910, Painting.

5. Section 01781, Operations and Maintenance Data.

1.2 REFERENCES
A. Standardsreferenced in this section are:

1. American Society for Testing and Materials (ASTM) Publications

2. Anti-Friction Bearing Manufacturers Association (AFBMA)

3. American Gear Manufacturers Association (AGMA)

4.  American National Standards I nstitute (ANSI) Standards

5. Occupational Safety and Health Administration (OSHA) Standards

1.3 SUBMITTALS
A. Shop Drawings & Product Information:

1. Descriptive Literature, catalog cuts, and dimensional prints clearly
indicating all dimensions and materials of construction, shall be submitted
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on all items specified herein.

At the time of submission, the contractor shall in writing, call the Engineer’s
attention to any deviations that the Drawings may vary from the
requirements of the Engineer’s Specifications. Comply with the
requirements of Section 01330.

14 WARRANTY

A. Special Warranty: Manufacturer’s standard form in which manufacturer agreesto
repair or replace components of equipment that fail in material or workmanship
within specified warranty period.

1. Warranty Period for Equipment: Manufacturer’s standard, but not less than 1
year from date of Substantial Completion.

PART 2- PRODUCTS

21 SYSTEM PERFORMANCE

A. Geneal:

1.

B. Gear

# Vertical Turbinesper Tank: 1 (4 unitstotal)
Overall Basin Dimensions: 22 x22' x19.5

Liquid Level: 18’

Volume: 65,170 gallons

Minimum Velocity Gradient: 80(1/sec)

Maximum Horsepower: 5

Maximum Speed: 1800 RPM

Material of Wetted Parts: 316 Stainless Steel

Impeller Type 3 Bladed Hydrofoil 39 ° Root Angle
Maximum Output Speed: 25 RPM

Impeller Off Bottom Spacing: 104"
Minimum Shaft Diameter: 25

Drive Type:

The speed reducer shall be suitable for 24-hr/day continuous operation in an
outdoor environment. The mechanical rating of the speed reducer shall be at
least 1.5 times the motor nameplate horsepower at full speed. The speed
reducer shall bear and AGMA nameplate. The thermal rating of the speed
reducer shall exceed the design mechanical rating to eliminate the need for
external cooling. External cooling devices are not allowed.

General maintenance, specifically including replacement of tank sealing
devices, all anti-friction bearings, all oil seals and lubricant maintenance
shall not require removal of the speed reducer housing from its foundation.
The speed reducer shall have ductile iron housing, integral mounting plate
and be provided with lifting lugs.
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C. Gears.

1. All drives shall be parallel shaft, single or double reduction helical gear
combination to ensure maximum efficiency coupled with the convenience of
mounting, maintenance, and installation. All gearing shall be AGMA
Quality 10 as a minimum. Worm gears, belt and/or chain drives are not
acceptable.

2. The gearing shall be designed to withstand normal and shock loads that are
transmitted to the gear drive from the agitator lower shaft and impeller
assembly. Since gear drives of this design are not protected from this type
of loading, it is required that they are designed to withstand it.
Commercialy available gear drives that are design on torque without
evaluation of the mixing loads are not acceptable.

D. Low Speed Output Shaft:
1. The low speed output shaft will be of hollow quill construction and will
accept either English or Metric lower agitator shafts.

E. DryWell:

1. Thelow speed output shaft shall incorporate a sealed dry well design. Open
dry well designs will not be acceptable. This dry well seal must prevent oil
leakage along the drive output shaft if incidental overfill, i.e.,, standing
waves due to excessive vibration and /or tipping during maintenance,
occurs. The top surface of the dry well shall be sufficiently above the
dynamic oil level of the gear drive.

F. Lubrication

1. The speed reducer shall be lubricated with synthetic oil with an oil level
such that at least 90% or the gear box volume contains oil. All gearing must
be immersed completely in lubricant. The lubrication system shall allow a
maximum mixer-mounting angle of 10 degrees from horizontal. Oil pumps
will not be allowed. The lubrication shall be such that start-up in highly
variable climates, or extremely cold climates, shall require no priming,
heaters, or other special effort or equipment.

2. A single oil drain shall be provided at the low point of the speed reducer to
allow oil drainage and leave a maximum residual of oil of no more than ¥4’
in the drive housing.

3. Qil changes following the initial run-in period shall not be required at less
than one-year intervals. Oil leakage down the low speed output shaft shall
be prevented by means of a drywell. No oil seals shall be permitted below
the operating oil level for rotating elements. The speed reducer breather
shall be located above possible oil foam level.

4.  All gear and bearings shall be protected from rusting during storage by the
application of shop-applied protective coating.

G. Bearings
1.  All reducer bearings shall be Timken taper roller anti-friction type, shall be
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oil lubricated and shall be submerged in the lubrication oil to ensure positive
lubrication.

2. Gear drive low speed shaft bearings shall have a minimum L10 life of
100,000 hours. All low speed tapered roller bearings must be indirectly
mounted. All other bearings shall be of the size and type that is appropriate
give the torsional, thrust and lateral loads encountered. The output shaft
bearings shall be sized based on the actual (not the average) thrust, and
bending loads generated by the agitator shaft and impeller(s) assembly.

H. Mixer Shaft:
1. The output shaft shall be totally overhung; the use of submerged or steady
bearings is not permitted. When turned over by hand, impeller shaft run out
or deflection shall not exceed ¥4’ per 10’ of length.

|.  Shaft to Drive Attachment:

1. The mixer shaft shall be connected to the output shaft of the speed reducer
by means of a split removable coupling accessible from outside the tank and
located above the reducer. Therigid coupling shall be designed to minimize
run out to less than ¥4’ per 10° of shaft length. Designs, which require a
coupling below the speed reducer, are not acceptable.

J. Critical Speed:

1.  When stabilizing devices are used in conjunction with mixing impellers, the
rotating speed of the unit shall not exceed 80% of the first natural frequency,
in air, of the shaft and impeller assembly. The rotational speed shall not
exceed 50% for the LIGHTNIN A510 impeller or 40% for any other
impeller of the natural frequency when impellers operate for prolonged
periods at or near the liquid surface or when impellers without stabilizing
devices are used.

K. Impellers:

1. Genera: Impellers whose power consumption, side load, and pumping
characteristics have not been fully documented by the equipment
manufacturer will not be acceptable. Such impeller data shall include the
affects of liquid level variation on power investment, basin hydraulic
stability, blade loading, and process performance.

2. Impeller Construction:

a  The impeller shall be a three bladed high-efficiency, axial flow
turbine, producing the specified pumping capacity with a minimum of
turbulence as characterized by a relatively uniform velocity profile
across the entire diameter of the impeller. The impeller shall meet all
of the process parameter detailed in Section 2.1 of this specification.
Impeller blades will be bolted to a keyed hub to the shaft. The
impeller blades shall have twist and have camber, which decreases
from tip to root. The blades shall minimize inefficient localized
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turbulence on the backside of the blade by being set a an angle close
to, but not exceeding, the point a which flow separation occurs.

b. Because obtaining the correct process result is dependent upon
achieving proper flow at minimum shear levels, qualified equipment
suppliers shall submit certified test data to demonstrate that the
proposed equipment meets the specified flow, power, tip speed and
other process requirements.

C. Laboratory test data shall include fluid velocity measurements taken
across the impeller’s swept diameter and the calculations required for
flow calculation. If laboratory data is submitted using a geometrically
similar impeller, a minimum of 20 velocity measurements along the
radius shall be supplied. Velocity measurements using a non-intrusive
measuring device such as a Laser-Doppler velocimeter are preferred.
No corrections for instrument interference will be permitted. Data
submittal shall include a full description of the test methods,
procedures, and instrumentation.

d. In the absence of certified test data acceptable to the engineer, full-
scale test data of the equipment proposed for supply shall be provided.
The data shall include the primary flow within the circumference of
the impeller measured not more than 0.2 diameter below the impeller.
Electrical power consumption and the exact impeller rpm during the
test shall also be reported. Testing shall be in accordance with the
A.l.Ch.E procedure, Method for Evaluating Mixing Equipment,
Impeller Type; 2™. Edition. The test method specifics shall be
submitted and are subject to approval by the engineer.

3. Vibration: The impeller shall be of such design, and operate a such
rotational speed that dynamic balancing is not required to prevent damaging
vibration.

4. Impeller Attachment and Adjustment: Impellers shall be removable from
the shaft by means of detachable blades. | mpellers shall be connected to the
shaft by a square hook type key, designed to transmit full motor torque and
to support the impeller assembly on the shaft. An extended keyway shall be
provided of sufficient length to permit adjustment of the axial position 18
inches up in three-inch increments from the design location.

5.  Materials. Materials of the impeller shafts, impeller hubs and blades hall be
as 316 sainless steel. The minimum material thickness form impeller
fabrication is 1/8 inch.

L. Motor:

1. The electric drive motor shall be connected to the speed reducer through a
flexible coupling. The standard NEMA C-Frame 230/460v, 60Hz, 3-phase
vertical motor shall be of “cast iron construction” with cast iron fan cover,
diagonally split conduit box, drip cover, and be of an enclosure as specified.
The motor insulation shall be Class “F’ and the motor shall have a 1.15
service factor. Motor bearings shall be grease lubricated, re-greasable or
sealed. The connection between the motor output shaft and the reducer
input shaft isto be made by a torsionally resilient flexible coupling suitable
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for the loads associated with Variable Frequency Drive operation. Thisisa
Falk Steelflex or equivalent.

22 MANUFACTURERS
A. Manufacturer: Provide one of the following:
1.  Philadelphia Mixing Solutions Limited (PMSL) Palmyra, PA
a 3800 series mixer drive
2. Lightnin Mixers, Rochester, NY
a 70 series
3. Approved Equal
23 CONTROLS
A. Provide variable frequency drive (VFD) with the following features and in

accordance with Section 16446, Variable Frequency Drives:

1.

3.

4.

VFD shall be housed in a wall mount NEMA 12 rated painted steel
enclosure constructed in accordance with Section 13430, Control Panel
Enclosures and Section 13440 Panel Mounted I nstruments.
Provide the following front panel devices on the control panel:
VFD fault amber LED push-to-test indicating light.
Running green LED push-to-test indicating light.
In remote white LED push-to-test indicating light
Elapsed run time indicating meter
VFD/PLC selector switch
Start pushbutton
Stop pushbutton
Speed setpoint potentiometer
Human machine interface (HIM) keypad
. Reset pushbutton
ovide the following inputs to the system:
a. Discreteinputs:
1. Start/stop signal (from plant PLC)
2. Inremote (from L CS selector switch)
3. Start/stop signal (from LCS start and stop pushbutton)
b. Analog inputs:
1. Speed setpoint (from plant PLC)
Provide the following outputs to the system:
a. Discrete outputs:
1. VFD fault (to LCS indicating light)
2. Running (to LCS indicating light)
5. VFD Fault (to plant PLC)
6. In Remote (to plant PLC)
7. Running (to plant PLC)
b. Analog outputs:
1. Speed feedback (to plant PLC)

SQ 000 T

v_.
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5. Functional Description
a. Local control:

1.

2.

When the local-off-remote (LOR) selector switch at the local
control station (LCS) isin the local position, the mixer shall be
operated by the start and stop pushbuttons at the local control
station. The speed shall be adjusted by the potentiometer at the
VFD.

When the LOR selector switch at the LCS isin the off position,
the mixer shall not run.

b. Remote Control

1.

c. Upon

When the LOR selector switch at the LCS is in the remote
position and the VFD/PLC selector switch at the VFD isin the
VFD position, the mixer shall be operated from the start and
stop pushbuttons at the VFD. The speed shall be adjusted by
the potentiometer at a VFD.

When the LOR selector switch at the LCS is in the remote
position and the VFD/PLC selector switch at the VFD isin the
PLC position, the mixer shall be operated from the start and
stop input to the VFD. The speed shall be adjusted by the speed
setpoint signal.

receiving any of the following inputs, the system shall

shutdown, latch the alarm (unless otherwise indicated), illuminate the
appropriate indicating light, and close the dry contact output. Upon
clearing the alarm condition and resetting the system via the reset
pushbutton, the system shall be ready again for operation

1.

24  HNISHING

A. Painting

VFD fault

1. Panting shall be as specified in Section 09910 or as a minimum all
structural steel shall be sandblasted per SSPC-SP-10 and receive a shop coat
of Tnemec Series 1 PurplePrime. Touch up and final coats after installation
shall be by the contractor. Drive assemblies are furnished with the
manufacturer’ s standard finish paint.

PART 3- EXECUTION

31 INSTALLATION

A. Geneal:

1. Install in accordance with Manufacturer’ s recommendations.

3.2 FIELD QUALITY CONTROL
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A. Site Teds & Manufacturer’s Services:

1. The Contractor shall include with his bid the services of the Equipment
Manufacturer’s field service technician.

2. This service shall be for the purposes of check-out, initia start-up
certification, and instruction of plant personnel.

3. A written report covering the technician’s findings and installation approval
shall be submitted to the Engineer covering all inspections and outlining in
detail any deficiencies noted.

++ END OF SECTION ++
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SECTION 11225

SEDIMENTATION BASIN EQUIPMENT

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope of Work:

1. Provide all labor, materials, equipment and service required to furnish,
install, start-up and place in operation the circular scraper type collection
equipment.

B. Coordination:

1. Review installation procedures under other Sections and coordinate the
installation of items that must be installed with, or before, the Sedimentation
Basin Equipment.

C. Related Sections:

1. Section 03300, Cast-In-Place Concrete

2. Division 16, Electrical Work and Electrical Contract Drawings.

3. Section 01330, Submittal Procedures

4. Section 03600, Precision Grouting

5. Section 09910, Painting

6. Section 06600, Fiberglass Reinforced Plastic Products and Fabrications

1.2 SUBMITTALS
A. Shop Drawings and Product Information:

1. Descriptive literature, catalog cuts, dimension prints, shop drawings,
installation, operation and maintenance instructions shall be submitted to the
Engineer for review before shipment. The data shown on the shop drawings
shall be complete with respect to dimensions, materials of construction,
wiring diagrams, and the like, to enable the Engineer to review the
information as required.

2. At the time of submission, the Contractor shall in writing, call the Engineer's
attention to any deviations that the Drawings may vary from the requirements
of the Engineer's Specifications. Comply with the requirements of Section
01330.

1.3 QUALITY ASSURANCE
A. Qudlifications:

1. The manufacturers bidding this equipment shall verify to the General
Contractor during bidding and subsequently to the Owner, as part of the shop
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drawing review and approval that they have designed, fabricated and placed
in service a minimum of four (4) machines at four (4) separate installations.
The machines must be similar in size, design, and function. Standard scraper
type or flocculator — clarifiers will not be accepted as equal for this purpose.

2. The Contractor shall guarantee and warrant that the equipment furnished and
installed is free from defects of design, material and workmanship, and will
operate satisfactorily. In the event the equipment fails to perform as
specified, and after the Owner has given due notice, the Contractor or
Supplier, at their own expanse, shall promptly repair or replace the defective
equipment without any additional cost to the Owner.

14 WARRANTY

A. Special Warranty: Manufacturer’s standard form in which manufacturer agreesto
repair or replace components of equipment that fail in material or workmanship
within specified warranty period.

1. Warranty Period for Equipment: Manufacturer’s standard, but not less the 1
year from date of Substantial Completion.

PART 2 — PRODUCTS

21 SYSTEM PERFORMANCE

A. General:
1.  Under this item the Equipment Manufacturer shall furnish and deliver
circular gravity thickener suitable for installation in two (2) settling tanks,
38 ft. Wide x 38 ft. Long x 23 ft. average water depth.

B. Gravity Thickener Mechanism:

1. The gravity thickener mechanism shall be supported with side feed and
peripheral overflow, as required with plate settlers.

2. The drive mechanism shall support and rotate a torque tube, to which are
attached two (2) structural steel rake arms.

3. Thestructural steel bridge shall span the tank diameter and shall support the
entire thickener mechanism. The mechanism shall be designed so there
shall be no filed welding required, except for the bridge splice, if required.

C. Structural Members

1.  Structural steel to conformto ASTM A36.

2. Structural steel components shall have minimum thickness of 1/4".

3. All welding to conform to American Welding Society Standard AWS D1.1.
Structural support members shall be shop welded for bolted field assembly.
Field welding shall be limited to bridge splices and tack welding of skimmer
connections after final positioning.

4.  Components shall be designed so that stresses developed do not exceed
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allowable stresses, as defined by current AISC standards, when designed for
120% of the AGMA rated torque.

Panel lengths and member sizes shall be selected such that denderness
ratios do not exceed 200 for compression and 240 for tension. For strength,
the controlling member force shall be used to determine member size.
Maximum deflection in a span under combined live and dead loads shall not
exceed L/360.

D. Drive Mechanism

1.
2.

7.

Drive mechanism consisting of primary and final gear reduction unit.

All components of the drive mechanism shall be designed in accordance
with AGMA Standard 6034-A87 (March 1988) "Practice for Enclosed

Cylindrical Worm Gear Speed Reducers and Gearmotors', for 24-hour

continuous, uniform load duty and 20-year design gear life, based on the
AGMA rated torque.

All gearing shall be enclosed in gray cast iron ASTM A-48 Class 40B
housings

Fabricated steel housings, exposed gearing and submerged bearings shall

not be acceptable.
All bearings shall be designed for a minimum B-10 life of 200,000 hours.

Primary Reduction Unit

a.  Provide commercially available helical heavy-duty gear reducer in a
cast housing. All bearings shall be anti-friction type running in oil.

b. The Primary reduction gear reducer shall drive the final reduction unit
through a chain and sprocket arrangement.

c. Thedrive chain shall be #80L self-lubricating roller chain and shall be
covered with an OSHA approved removable guard of molded
polyethylene.

d. Proper chain tension shall be provided for by an adjustable steel base
mounted on the final reduction unit.

e. Motor shall be totally enclosed, ball bearing type, of ample power for
starting and continuously operating the drive mechanism without
overloading.

f.  Motor shall conform to NEMA standards and be suitable for operation
on 240/480 volt, 3 phase, 60 Hertz current.

Final Reduction

a.  Thefinal reduction worm gear shall be a cut-tooth casting mounted on
a replaceable four-point contact ball bearings assembly. The bearing
shall be mounted in a housing of high strength cast iron.

b. A steel torque tube shall be bolted to the gear and supports the scraper
mechanism.

c. The housing shall be provided with an extended journal type torque
tube steady bearing to prevent tipping of the gear. The final reduction
gear and the anti-friction ball bearings shall run in an oil bath within
the final gear reduction housing. The housing shall be effectively
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8.

sealed against contaminants by a felt strip. A readily accessible oil
filling and level pipe with sight gauge shall be furnished

d. Provide worm gear speed reduction with grease and oil lubricated anti-
friction type bearings in cast iron housing securely bolted on the
machined top face of the final reduction unit. Worm and shaft shall be
a two-piece assembly for ease of maintenance. Cycloidal and
planetary gearing shall not be acceptable.

e. Align and maintain accurate centers with the final reduction gearing.
Swivel base mounting of the intermediate unit shall not be acceptable.

f.  Mount an electro-mechanical overload device on the thrust end of the
worm shaft consisting of plate spring assembly, plunger, indicator dial
two (2) microswitches (one N.O. and one N.C.) and a terminal block,
al enclosed in a weather tight, gray cast iron housing. Amperage
metering devices shall not be considered equal to the overload device
specified.

g. Microswitches shall be factory set to: (1) sound an alarm when the
load on the mechanism reaches 100% of the AGMA torque; and (2)
stop the motor when the load reaches 120% of the AGMA torque.

h. Provide a shear pin device, set for 140% of the AGMA torque
mounted on the drive end of the worm shaft.

i. A visual torque dial indicator shall be provided and oriented so it may

be read from the walkway.
J.  Provide oil filling and level pipe along with a drain plug and sight
gauge.

Provide two independently adjustable torque switches for remote indication
of high torque condition and shutdown. Switches shall have SPDT contacts
rated 5A at 120VAC

E. Torque Tube and Scraper Arms

1.

2.

3.

A steel torque tube shall be bolted to the final reduction gear and shall
support two (2) sructural steel rake arms.

Torqgue tube shall be of a square cross-section type, and have a minimum of
three splices for ease of handling and installation.

These sludge collecting arms shall be equipped with scraper blades set and
gpaced to scrape settled sludge from the tank bottom to a sludge hopper
located at the center of thetank. They shall be attached to and rotated by the
torque tube.

The arms shall be fabricated of structura steel, with a minimum thickness of
1/4", and shall be adequately braced with struts and tie bars. Pickets shall
be furnished for attachment to the scraper arms.

The blades shall be so spaced that the entire tank bottom is scraped twice for
each revolution of the mechanism.

Adjustable spring brass squeegees shall be provided for all blades and shall
project 1-1/2" below the bottom of the blade

F. AccessBridge, Hand-railing, and Toe Plate
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An all welded structural steel beam bridge shall span the tank and be
supported from the tank walls.

The bridge, consisting of two (2) structural steel members, shall be braced to
assure rigidity. A 3' wide walkway, consisting of fiberglass reinforced
plastic panels shall be provided running from one end to the drive assembly.
A double handrail, consisting of 2" x 2" x .156", square tube manufactured
by the pultrusion process for the rails and vertical poss, and a kickplate that
is 4" x ¥5" (corrugated) x 125" thick pultruded fiberglass shape shall be
furnished for both sides of the walkway.

The bridge shall be designed to support, in addition to the dead load, alive
load of 150# lineal foot of walkway, without deflection in excess of 1/360 of
the span.

Provide a minimum 9' x 8' rectangular Service platform to provide working
clearance around the drive.

G. Anchor Bolts

1.  All equipment anchor bolts shall be Type 316 stainless steel, furnished by
Equipment manufacturer and of ample size and strength for the specified
purpose. All anchor bolts shall be set by the General Contractor in
accordance with equipment manufacturer’s instructions.

2. Equipment manufacturer shall furnish steel template and grout shield to
accurately locate center pier anchors and allow for grouting beneath the pier
and manifold seal plate after final plumbing.

2.2 MANUFACTURERS
A. Manufacturer: Provide the following:

1. Siemens Water Technologies

2. DBS Manufacturing

3. Or Approved equal

B. Design Criteria

1. Hydraulics shall be designed to handle (per basin):
MAX.
Flow (MGD) 6.00
Solids Loading Rate (gprvft?) 0.34
2. Drive
a.  Ball race diameter: 17 inch
b.  Motor Horsepower: 0.5 HP.
c. AGMA rated torque: 12,900 ft-lbs.
d. Speed: 0.04 RPM.
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PART 3 - EXECUTION

31 EQUIPMENT INSTALLATION

A. General:
1.  All equipment specified in this section shall be installed in accordance with
the manufacturer’ s recommendations.

3.2 FIELD QUALITY CONTROL

A. SiteTeds. Manufacturer's Services:

1. A factory trained representative of the manufacturer shall visit the project
site to peform installation assistance, start-up, check out and initial
operation, and to instruct the plant operating personnel in the operation and
maintenance of the equipment. This service shall be for a minimum period
of two (2) full working days at the project site. Visits shall be a minimum
of two (2) trips, one (1) during the ingtallation, and one (1) after the
equipment is ready for operation.

2. Additional days of on-site service, if required, shall be furnished by the
equipment manufacturer on a per diem basis to be borne by the Contractor.

++ END OF SECTION ++
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SECTION 11228

INCLINED PLATE SETTLERS

PART | GENERAL

1.1 DESCRIPTION

A. Scope:

1. CONTRACTOR shal provide all labor, materials, equipment, and incidentals
as shown, specified and required to design, furnish, and instal al inclined
plate settlers with integrated side baffles, flow control deck, collection
launders, support structures, end baffles, inlet diffusers, mounting brackets,
anchor bolts and fasteners, and related appurtenances. This equipment shall
be provided as an integral package by a single manufacturer who shall take
responsibility for coordination of all components to assure proper functioning
of the sedimentation equipment as a system.

B. Coordination:
1. Review instalation procedures under other Sections and coordinate the
installation of items that must be installed with, or before, the Inclined Plate

Settlers.

C. Related Sections:

Section 01330, Submittal Procedure.

Section 01781, Operations & Maintenance Data.

Section 03330, Cast-I1n-Place Concrete.

Divison 5, Metals.

Section 11225, Sedimentation Basin Equipment Rectangular.
Section 11221, Vertica Turbine Flocculation Equipment.

SUuhAwWNE

1.2 REFERENCES

A. Standardsreferenced in this section are:
1. American Society for Testing and Materials (ASTM)
2. ASTM A167 — Type 304L & 316L Stainless Stedl
3. American National Standards Institute (ANSI)
4.  American Welding Society (AWYS)

1.3 QUALITY ASSURANCE

A. Qudlifications:
1. Manufacturer shall have been in continuous business for a period of at least
10 years, engaged in the manufacture of water treatment equipment for
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municipalities. Said manufacturer shall have at least 10 years experience in
the design and building of high rate laminar flow clarification equipment.

2. Prior to bid each manufacturer must provide a list of at least ten (10)
installations of al stainless stedl plate settlers used in municipal applications
installed in the last 5 years aong with names and phone numbers of
references to be contacted. A list of FRP plate installations will not be
acceptable.

3. Manufacturer must provide a certificate of NSF standard 61 certification of
the proposed stainless steel inclined plate settlers. NSF approval on the
material by itself is not acceptable. Said certificate must accompany the
manufacturer’s bid package to the contractor before bid opening.

4.  Any manufacturer bidding alternate un-named items of equipment shall
provide a written indemnification against patent infringement to the owner.

1.4 SUBMITTALS

A. Shop Drawings:

1. Detailed drawings showing layout including inlet arrangement
(baffles/infusers), plates effluent launders, weirs, and support structures shall
be submitted to the Engineer for review before shipment. The data shown on
the shop drawings shall be complete with respect to dimensions, materials of
construction, and the like, to enable the Engineer to review the information
asrequired.

2. At the time of submission, the Contractor shall in writing, call the Engineer’s
attention to any deviations that the Drawings may vary from the
requirements of the Engineer’'s Specifications. Comply with the
requirements of Section 01330.

B. Product Information:

1. Submit manufactures catalogs, literature, and engineering data for the
Inclined Plate Settlers and appurtenances. The engineering data shall include
design velocities including inlet velocity, velocity at inlet infusers, velocity
through plates, velocities at flow control points at top of plates and at inlet to
trough and velocities in trough.

2. Head loss calculation through plate settling units at maximurm/average design
flow.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Packing, Shipping, Handling, and Unloading:

1 Plates shall be factory installed in the frame, and shall be shipped as one
plate pack assembly. All equipment shall be shipped with the suitable in
transit protection. Special handling instructions shall be included.

2. Plate packs shal be shipped on flat bed trucks to allow access by crane
provide by the contractor.
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3. If access by crane to the basins is not possible, then the plate settlers shall be
shipped as a pack which can be disassembled for individua component
installation.

Conform to Engineers Specification Section 01651 & Section 01661.

Once in place the plate settlers must be thoroughly covered until
building and roof construction is complete.

oA

1.6  WARRANTY

A. Specia Warranty: Manufacturer’s standard form in which manufacturer agrees to
repair or replace components of equipment that fail in material or workmanship
within specified warranty period.

1. Warranty Period for Equipment: Manufacturer’s standard, but not less than 1
year from date of Substantial Completion.

PART 2 - PRODUCTS

21 SYSTEM PERFORMANCE

A. Generdl:
1. SeeTable below:

Service 24hr
Number of Basins 2

Inside Basin Width (ft) 38
Inside Basin Length (ft) 38

Side Water Depth (ft) 23
Minimum Flow (MGD) per Basin 2

Design Flow (MGD) per Basin 6

Peak Hydraulic Flow (MGD) per Basin 12
Minimum Effective Projected Horizontal Surface 12,254
Area (ft?) per Basin

Minimum number of plates per Basin 600
Design Loading Rate (gpnvft?) 0.34 gpm/ft"2
Plate Efficiency (Ten State Standard) 80%
Minimum parallel distance between plates 2-inches
Plate Inclination Measured form the 55 degrees
Horizontal

Plate Width (ft) 4.5
*Plate Length (ft) 10

Raw Water Characteristics Prior To Flocculation

Temperature, Fahrenheit 33-90
Turbidity, NTU 5-1,000
pH 55-8.0
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2. Theinclined plate settler system shall comprise the following elements:

~Ro o

g.

Stainless steel plates and frames with integral side baffles.

Stainless steel effluent collection troughs with adjustable weirs.

Stainless steel end baffles.

Stainless steel Inlet infusers.

Stainless steel support beams which span the basin to support the ends of the
plate packs. Said beams shall be provided by the manufacture of the plate
settlers.

All wall mounted brackets as required.

B.Inlet System

1.

The plate manufacture shall provide an effective inlet diffusion system to
reduce the velocity to less than .5 ft. per second when entering the feed
flumes of the plate settlers.

The inlet velocity shall not exceed 2 ft. /second in order to prevent floc
damage.

C. Plates

1.

2.

3.

The plate settling units shall operate in counter-current mode with clarified
water flowing upward while settled solids move down.

The plates shall be arranged in packs. The packs shall be installed on cross
beams provided by the manufacturer.

The incoming water shall be fed near the lower end of the plate from the side
to alow the settled solids to fall to the floor of the basin while minimizing re-
entrainment by the incoming flow.

The plates shall be inclined at an angle of 55° from the horizontal. The plate
settlers shall have no moving parts.

The effluent flow at the top of the plate shall be removed in at least four (4)
points to insure even distribution across the full width of the plate. Plate
settlers with less than four (4) take off points per plate are not acceptable.
The plates shal be removable individually for inspection or repair and to ease
initial installation. No structures or troughs shall be required to be removed
in order to extract the plates. The effluent troughs shall be located to the side
of the plate rows.

The individual lamella plates shall be constructed of flat stainless steel. For
plates provided with a top tubular support structure and integral bent sides
and bottom framing elements, the plates shall be 24 gauge (0.024 inch thick)
minimum. For plates without such integral support, the plates shall be 22
gauge (0.0292 inch thick) minimum. Corrugated sheets will not be
acceptable.

The plate packs shall be self supporting and shall not exceed the maximum
allowable deflection limits stipulated below.

The plate settlers shall be designed so that an operator may walk out onto
the plates at any time, even during operation, without the need to remove
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any components. The entire top of each plate settler must be visible for
inspection. Local OSHA regulations should be followed.

10. The plates shall be designed structurally for the following conditions:

a  Loading of 30 Ibs. per platelive load.

b. A maximum deflection of 1/360 for al structures, troughs, etc.

c. A concentrated load of 250 Ibs. anywhere on the flow deck (top tubes)
or top edge of plates.

D. Effluent Collection Troughs

1.

The effluent troughs shall be located to the side of the plate rows. Troughs
located over the plate settlers obstructing access to the tops of the plates will
not be accepted.

The effluent collection troughs shall be manufactured of T-316 stainless
steel. All brackets trough supports, reinforcing sections, stiffeners, flanges,
weirs and fasteners shall be of T-316 stainless steel.

E. Structural Support System Requirements

1.

2.

The manufacturer of the plate settlers shall provide stainless steel beams to
support the plate settler packs to insure compatibility.

Support frames and beams shall be adequately sized to carry the load of the
plate settling system under both wet and dry conditions without exceeding a
maximum deflection of L/360 of the span.

The manufacturer will be required to coordinate the structura details of the
design with the engineer. This will be required to determine the final
location of beams through wall openings, sludge collection mechanism and
other design details which may affect the supply of structura support
components.

22  MANUFACTURERS

A. Manufacturer: Provide one of the following:

1.
2.
3.

Meurer Research, Inc. of Golden, Colorado.
Jm Myers & Sons, Inc. (IMS), of Charlotte, NC.
Approved Equal

23 MATERIALS

A. The components of the Inclined Plate Settlers shall be made from the following:

1.
2.

3.
4

5.

Plate Settler Frames. Type 304L SS (Type 316L SS if located at or
within 4-inches of the air-water interface)
Plates. Type 304L SS (Type 316 L SSiif located at or within 4-inches of the
air-water interface)
Integral Frame Baffles: Type 316L SS (Minimum 11 gauge)
Top Flow Control Device: Type 304L SS (Type 316L SS if located within
4-inches of the air-water interface)
Tough/Flume Assembly: Type 316L SS (Minimum 14 gauge thick)
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6. Adjustable V-notch Weirs: Type 316 SS (Minimum 14 gauge thick)
7. Nuts, bolts, fasteners 316 SS

PART 3- EXECUTION

3.1 INSTALLATION
A. Generd:

1. The Contractor shall install the inclined plate settler equipment in strict
accordance with the manufacturer's recommendations.

2. Install and level the plate pack units and troughs in accordance with the
manufacturer's recommendations and the Drawings. All plate settler
support’s anchor locations shall be leveled to within +/- 1/8 of an inch.
Exercise care in erecting and leveling the plate settlers, troughs, and weir
plates so that the units are at the elevations shown on the Drawings or
specified herein and have deflections within manufacturer's specified limits.

3.  After installation, all v-notch weirs must be leveled to within 1/16 of an inch
of target elevation as shown on manufacturer’s drawings.

4.  Anti-seize thread lubricant, which is NSF-61 approved, shall be applied to
the male threads of all stainless steel bolts at the time of the assembly.

3.2 FIELD QUALITY CONTROL
A. SiteTests & Manufacturer’s Services:

1. A factory trained manufacturer’s representative shall be provided for a minimum
of two (2) trips and a minimum of three (3) eight hour days to provide
installation supervision, start-up and field testing services, and O&M training
services.  The installation services shal be coordinated between the
CONTRACTOR and the manufacturer. The start-up and field testing services,
and the O& M services shall be coordinated with the ENGINEER.

2. After installation supervision and field testing services by the manufacturer, the
CONTRACTOR shall submit to the ENGINEER, a certification letter on the
manufacturer’s letterhead and signed by the manufacturer certifying that the
equipment was installed per the manufacturer’ s recommendations.

3. The manufacturer shall provide start-up reports covering installation inspection
and start up activities.

4.  The manufacturer shall provide operator training to all required plant personnel.

5. A written report covering the technician’s findings and installation approval shall
be submitted to the Engineer covering all inspections and outlining in detail any
deficiencies noted.

6. All costs, including travel, lodging, meals and incidentals for manufacturer
service shall be included in the CONTRACTOR’ S bid

++ END OF SECTION ++
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SECTION 11242

MECHANICAL FLASH MIXERS

PART 1- GENERAL

1.1 DESCRIPTION
A. Scope:
1. Provide al labor, materials, equipment and services required to furnish,
install and place into service the mechanical flash mixers as shown on the
Drawings and specified herein. The flash mixer shall be supplied with, but
not limited to, electric motor, gear reducer, shaft, and impeller assembly.
Entire assembly shall be mounted on steel support structure as indicated.
2. Variable Frequency Drive (VFD) units shall be furnished by the Contractor
in accordance with the Bid Form and specification Section 16446
requirements.
B. Coordination:
2.  Review ingtallation procedures under other sections and coordinate the
insgtallation of items that must be installed with, or before, the Mechanical
Flash Mixers.
C. Related Sections:
1. Section 01330, Submittal Procedures.
2. Section 03300, Cast-1n-Place Concrete.
3. Division 16, Electrical and Electrical Contract Drawings.
4.  Section 09910, Painting.
5. Section 01781, Operations and Maintenance Data.
1.2 REFERENCES
A. Standardsreferenced in this section are:
1.  American Society for Testing and Materials (ASTM) Publications
2. Anti-Friction Bearing Manufacturers Association (AFBMA)
3. American Gear Manufacturers Association (AGMA)
4.  American National Standards I nstitute (ANSI) Standards
5. Occupational Safety and Health Administration (OSHA) Standards
1.3 SUBMITTALS
A. Shop Drawings & Product Information:

1. Descriptive Literature, catalog cuts, and dimensional prints clearly
indicating all dimensions and materials of construction, shall be submitted
on all items specified herein.
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At the time of submission, the contractor shall in writing, call the Engineer’s
attention to any deviations that the Drawings may vary from the
requirements of the Engineer’s Specifications. Comply with the
requirements of Section 01330.

14 WARRANTY

A. Special Warranty: Manufacturer’s standard form in which manufacturer agreesto
repair or replace components of equipment that fail in material or workmanship
within specified warranty period.

1. Warranty Period for Equipment: Manufacturer’s standard, but not less than 1
year from date of Substantial Completion.

PART 2- PRODUCTS

21 SYSTEM PERFORMANCE

A. Generd:
1. Overal Basin Dimensions: 4-6"W x4'-6"Lx8-6"d
Liquid Level: 6'-6"
Number of Units: 2 units (installed in series)
Maximum Horsepower: 10
Maximum Speed: 1800 RPM
Impeller Minimum Dia: 25"
Maximum Output Speed: 155 RPM
Minimum Flow: 45MGD
Maximum Flow: 12 MGD
B. Gear Drive Type:
1. The speed reducer shall be suitable for 24-hr/day continuous operation in an

outdoor environment. The mechanical rating of the speed reducer shall be at
least 1.5 times the motor nameplate horsepower at full speed. The speed
reducer shall bear and AGMA nameplate. The thermal rating of the speed
reducer shall exceed the design mechanical rating to eliminate the need for
external cooling. External cooling devices are not allowed.

General maintenance, specifically including replacement of tank sealing
devices, all anti-friction bearings, all oil seals and lubricant maintenance
shall not require removal of the speed reducer housing from its foundation.
The speed reducer shall have ductile iron housing, integral mounting plate
and be provided with lifting lugs.

C. Gears:

1.

All drives shall be parallel shaft, single or double reduction helical gear
combination to ensure maximum efficiency coupled with the convenience of
mounting, maintenance, and installation. All gearing shall be AGMA
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Quality 10 as a minimum. Worm gears, belt and/or chain drives are not
acceptable.

2. The gearing shall be designed to withstand normal and shock loads that are
transmitted to the gear drive from the agitator lower shaft and impeller
assembly. Since gear drives of this design are not protected from this type
of loading, it is required that they are designed to withstand it.
Commercialy available gear drives that are design on torque without
evaluation of the mixing loads are not acceptable.

D. Low Speed Output Shaft:
1. The low speed output shaft will be of hollow quill construction and will
accept either English or Metric lower agitator shafts.

E. DryWell:

1. Thelow speed output shaft shall incorporate a sealed dry well design. Open
dry well designs will not be acceptable. This dry well seal must prevent oil
leakage along the drive output shaft if incidental overfill, i.e.,, standing
waves due to excessive vibration and /or tipping during maintenance,
occurs. The top surface of the dry well shall be sufficiently above the
dynamic oil level of the gear drive.

F. Lubrication

1. The speed reducer shall be lubricated with synthetic oil with an oil level
such that at least 90% or the gear box volume contains oil. All gearing must
be immersed completely in lubricant. The lubrication system shall allow a
maximum mixer-mounting angle of 10 degrees from horizontal. Oil pumps
will not be allowed. The lubrication shall be such that start-up in highly
variable climates, or extremely cold climates, shall require no priming,
heaters, or other special effort or equipment.

2. A single oil drain shall be provided at the low point of the speed reducer to
allow oil drainage and leave a maximum residual of oil of no more than ¥4’
in the drive housing.

3. Qil changes following the initial run-in period shall not be required at less
than one-year intervals. Oil leakage down the low speed output shaft shall
be prevented by means of a drywell. No oil seals shall be permitted below
the operating oil level for rotating elements. The speed reducer breather
shall be located above possible oil foam level.

4.  All gear and bearings shall be protected from rusting during storage by the
application of shop-applied protective coating.

G. Bearings
1. All reducer bearings shall be Timken taper roller anti-friction type, shall be
oil lubricated and shall be submerged in the lubrication oil to ensure positive
lubrication.
2. Gear drive low speed shaft bearings shall have a minimum L10 life of
100,000 hours. All low speed tapered roller bearings must be indirectly
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mounted. All other bearings shall be of the size and type that is appropriate
give the torsional, thrust and lateral loads encountered. The output shaft
bearings shall be sized based on the actual (not the average) thrust, and
bending loads generated by the agitator shaft and impeller(s) assembly.

H. Mixer Shaft:
1. The output shaft shall be totally overhung; the use of submerged or steady
bearings is not permitted. When turned over by hand, impeller shaft run out
or deflection shall not exceed ¥4’ per 10’ of length.

|.  Shaft to Drive Attachment:

1. The mixer shaft shall be connected to the output shaft of the speed reducer
by means of a split removable coupling accessible from outside the tank and
located above the reducer. Therigid coupling shall be designed to minimize
run out to less than ¥4’ per 10° of shaft length. Designs, which require a
coupling below the speed reducer, are not acceptable.

J. Critical Speed:

1.  When stabilizing devices are used in conjunction with mixing impellers, the
rotating speed of the unit shall not exceed 80% of the first natural frequency,
in air, of the shaft and impeller assembly. The rotational speed shall not
exceed 50% for the LIGHTNIN A510 impeller or 40% for any other
impeller of the natural frequency when impellers operate for prolonged
periods at or near the liquid surface or when impellers without stabilizing
devices are used.

K. Impellers:

1. Genera: Impellers whose power consumption, side load, and pumping
characteristics have not been fully documented by the equipment
manufacturer will not be acceptable. Such impeller data shall include the
affects of liquid level variation on power investment, basin hydraulic
stability, blade loading, and process performance.

2. Impeller Construction:

a  The impeller shall be a three bladed high-efficiency, axial flow
turbine, producing the specified pumping capacity with a minimum of
turbulence as characterized by a relatively uniform velocity profile
across the entire diameter of the impeller. The impeller shall meet all
of the process parameter detailed in Section 2.1 of this specification.
Impeller blades will be bolted to a keyed hub to the shaft. The
impeller blades shall have twist and have camber, which decreases
from tip to root. The blades shall minimize inefficient localized
turbulence on the backside of the blade by being set a an angle close
to, but not exceeding, the point a which flow separation occurs.

b. Because obtaining the correct process result is dependent upon
achieving proper flow at minimum shear levels, qualified equipment
suppliers shall submit certified test data to demonstrate that the
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proposed equipment meets the specified flow, power, tip speed and
other process requirements.

C. Laboratory test data shall include fluid velocity measurements taken
across the impeller’s swept diameter and the calculations required for
flow calculation. If laboratory data is submitted using a geometrically
similar impeller, a minimum of 20 velocity measurements along the
radius shall be supplied. Velocity measurements using a non-intrusive
measuring device such as a Laser-Doppler velocimeter are preferred.
No corrections for instrument interference will be permitted. Data
submittal shall include a full description of the test methods,
procedures, and instrumentation.

d. In the absence of certified test data acceptable to the engineer, full-
scale test data of the equipment proposed for supply shall be provided.
The data shall include the primary flow within the circumference of
the impeller measured not more than 0.2 diameter below the impeller.
Electrical power consumption and the exact impeller rpm during the
test shall also be reported. Tegting shall be in accordance with the
A.l.Ch.E procedure, Method for Evaluating Mixing Equipment,
Impeller Type; 2™. Edition. The test method specifics shall be
submitted and are subject to approval by the engineer.

3. Vibration: The impeller shall be of such design, and operate a such
rotational speed that dynamic balancing is not required to prevent damaging
vibration.

4. Impeller Attachment and Adjustment: Impellers shall be removable from
the shaft by means of detachable blades. | mpellers shall be connected to the
shaft by a square hook type key, designed to transmit full motor torque and
to support the impeller assembly on the shaft. An extended keyway shall be
provided of sufficient length to permit adjustment of the axial position 18
inches up in three-inch increments from the design location.

5. Materials. Materials of the impeller shafts, impeller hubs and blades hall be
as 316 sainless steel. The minimum material thickness form impeller
fabrication is 1/8 inch.

L. Motor:

1. The electric drive motor shall be connected to the speed reducer through a
flexible coupling. The standard NEMA C-Frame 230/460v, 60Hz, 3-phase
vertical motor shall be of “cast iron construction” with cast iron fan cover,
diagonally split conduit box, drip cover, and be of an enclosure as specified.
The motor insulation shall be Class “F’ and the motor shall have a 1.15
service factor. Motor bearings shall be grease lubricated, re-greasable or
sealed. The connection between the motor output shaft and the reducer
input shaft isto be made by a torsionally resilient flexible coupling suitable
for the loads associated with Variable Frequency Drive operation. Thisisa
Falk Steelflex or equivalent.
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22 MANUFACTURERS
A. Manufacturer: Provide one of the following:
1.  Philadelphia Mixing Solutions Limited (PMSL) Palmyra, PA
a 3800 series mixer drive
2. Lightnin Mixers, Rochester, NY
a 70 series
3. Approved Equal
23  HNISHING
A. Painting
1. Panting shall be as specified in Section 09910 or as a minimum all

structural steel shall be sandblasted per SSPC-SP-10 and receive a shop coat
of Tnemec Series 1 Purple Prime. Touch up and final coats after installation
shall be by the contractor. Drive assemblies are furnished with the
manufacturer’ s standard finish paint.

PART 3- EXECUTION

3.1 INSTALLATION
A. Generd:
1. Ingtall in accordance with Manufacturer’s recommendations.
3.2 FIELD QUALITY CONTROL
A. Site Teds & Manufacturer’s Services:

1.

2.

3.

The Contractor shall include with his bid the services of the Equipment
Manufacturer’s field service technician.

This service shall be for the purposes of check-out, initial start-up
certification, and instruction of plant personnel.

A written report covering the technician’s findings and installation approval
shall be submitted to the Engineer covering all inspections and outlining in
detail any deficiencies noted.

++ END OF SECTION ++
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SECTION 11280

SLUICE GATES

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope of Work:

1.  Sluice gates shall be furnished with al necessary accessories for a complete
installation, including but not limited to, operating stems, stem guides and
actuators.

B. Coordination:

1. Review instalation procedures under other sections and coordinate the

installation of items that must be installed with, or before, the Sluice Gates.
C. Related Work Specified Elsewhere:

1. Section 01330, Submittal Procedures

2. Section 01781, Operations & Maintenance Data

3. Division 3, Concrete

1.2 SUBMITTALS
A. Shop Drawings and Product Information:

1. Descriptiveliterature, catalog cuts, and dimensional printsclearly indicating all
dimensions and materials of construction, shal be submitted on al items
specified herein.

2. At the time of submission, the contractor shall in writing, call the Engineer’s
attention to any deviationsthat the Drawings may vary from the requirements of
the Engineer’ s Specifications. Comply with the requirements of Section 01330.

1.3  WARRANTY
A. Specia Warranty: Manufacturer’s standard form in which manufacturer agrees to

repair or replace components of equipment that fail in material or workmanship within

specified warranty period.

1 Warranty Period for Equipment: Manufacturer’ s standard, but not lessthan 1
year from date of Substantial Completion.”

PART 2 - PRODUCTS

21

SYSTEM PERFORMANCE
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A. Generd:

1. Leakage: Sluice gates shall be substantially watertight under the design head
conditions. Leakage shall not exceed 0.05 U.S. galons per minute per foot
(0.012 I/min per meter) of periphery under the design seating head and 0.10
U.S. galons per minute per foot (0.025 I/min per meter) of periphery for an
unseating head of 30 feet (9 m).

2. DesgnHead: The dluice gates shall be designed to withstand a head of 30 feet
(9 meters), unless otherwise specified.

B. Sluice Gates:
1. Genera Design: Gatesshall be either self-contained or non self-contained of the
rising stem configuration as indicated on the gate schedule.
a.  Gatesshall consist of aframe onwhich are mounted therailsand amovable
dide.

2. Wadl Thimble: Thewall thimble shall be stainless steel and supplied by the gate
manufacturer. Refer to the gate schedule for type and applicable locations.
Material thickness should be per manufacturer's recommendations.

3. Frame: The gate frame shall be made of structural members or formed plate
welded to form arigid one- piece frame. The frame shall be of the flange back
design and allow mounting directly on a concrete wall (CW) or awall thimble
(WT). The seating face of the frame shall be at an angle to the plane of the
mounting flange. The frame shall support at least two thirds (2/3) of the vertical
height of the dlide in the fully open position.

4. Slides The dide shall consist of aflat plate reinforced with formed plates or
structural membersto limit its deflection to 1/720 of the span of the gate under
the design head.

5.  Guidesand Seals. The side and top seals shall be of the self-adjusting type and
constructed of UHMWPE. A continuous compression cord shal ensure contact
between the UHMWPE guide and the gate in al positions.

C. Operatorsand Stem:

1. Stemand Couplings. The operating stem shall be of stainless steel designed to
transmit in compression at least 2 timesthe rated output of the operating manual
mechanism with a 40 |bs (178 N) effort on the crank or handwhesl.

a.  The stem shall have a denderness ratio (L/r) less than 200. The threaded
portion of the stem shall have machine cut threads of the Acme type.

b. Where ahydraulic, pneumatic or electric operator is used, the stem design
force shall not be less than 1.25 times the output thrust of the hydraulic or
pneumatic cylinder with a pressure equal to the maximum working pressure
of the supply, or 1.25 times the output thrust of the electric motor in the
stalled condition.

2. For stemsinmorethan one piece and with adiameter of 1 % inches (45 mm) and
larger, the different sections shall be joined together by solid bronze couplings.
Stems with a diameter smaller than 1 % inches (45 mm) shall be pinned to an
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7.

extension tube.

a.  The couplings shall be grooved and keyed and shall be of greater strength
than the stem.

Gates having a width equal to or greater than two times their height shall be
provided with two lifting mechanisms connected by a tandem shaft.

Stem Guides. Stem guides shall be fabricated from stainless steel. The guide
shall be equipped with UHMWRPE bushings. Guides shall be adjustable and
gpaced in accordance with the manufacturer's recommendation to limit the L/r
ratio to less than 200.

Stem Cover: Rising stem gates shall be provided with aclear PV C stem cover.
The stem cover shall have a cap and condensation vents and a clear mylar
position indicating tape. The tape shall be field applied to the stem cover after
the gate has been installed and positioned.

Lifting Mechanism: Manual operators of the typeslisted in the schedule shal be
provided by the gate manufacturer.

a.  All bearings and gears shall be totally enclosed in a weather tight housing.
The pinion shaft of crank-operated mechanisms shall be constructed of
stainless steel and supported by roller or needle bearings.

b. Each manua operator shall be designed to operate the gate under the
maximum specified seating and unseating heads by using amaximum effort
of 401bs(178 N) onthe crank or handwheel, and shall be able to withstand,
without damage, an effort of 80 lbs (356 N).

c. Thecrank shall be removable and fitted with a corrosion-resistant rotating
handle. The maximum crank radius shall be 15 inches (381 mm) and the
maximum handwheel diameter shall be 24 inches (610 mm).

Yoke: Self-contained gates shall be provided with a yoke made of structural
members or formed plates. The maximum deflection of the yoke shall be 1/360
of the gate's span.

D. Crank Operated Floor Stands:

1.

The geared floor stand shall have a weatherproof, cast iron housing, with a
bronze operating nut, mounted on a high strength pedestal. The operating nut
shall beinternally threaded with 29 degree acme threads corresponding to stem
threading.

Tapered roller bearings shall be located above and below the bronze operating
nut to support the output thrust of the floor stand.

The gearing shall be accurately cut and of proper design to support the load
conditions without undue stress.

The stainless steel pinion shaft will be mounted on tapered roller bearings to
provide low friction operation and to resist axial and radial thrusts.
Mechanical seals shall be provided around the operating nut and the pinion shaft
to prevent lubrication from leaving the unit and moisture from entering the
sealed housing.

The reduction gear case shall be precision machined and equipped with tapered
roller or needle bearings and sealed about the reduction shafts.
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7. Lubrication fittings shal be provided for all bearings.
8.  Crank operated floor stands shall be selected so that no morethan 40 |bs. Effort
on the crank will be required to open or close the duice gate.
22 MANUFACTURERS
A. Manufacturer: Provide one of the following:
1. Rodney Hunt Company, Orange, Massachusetts.
2.  Fontaine USA, Inc., Bedford, NH
3. Approved equal.
23 MATERIALS
A. Generd:
1. SeeTable Below:
PART MATERIAL

Frame, yoke, stem guides,
dide, stem extension, rails

Stainless steel ASTM A-240 type 304L or 316L

Guide bar

Ultra high molecular weight
(UHMWPE) ASTM D-4020

polyethylene

EPDM ASTM D2000-01 BA910 C12 and ASTM

Top and side seals D2000-01 BA415

Bottom seal Neoprene ASTM D2000 M2 BC 503

Threaded stem Stainless steel ASTM A-276 type 303 MX or 316
ASTM F593 and F594 GR1 for type 304 and GR2

Fasteners
for type 316

Pedestal,  handwhedl  and Tenzaloy auminum

crank

Gasket (between frame and
wall)

EPDM ASTM 1056

Stem cover

Polycarbonate ASTM D-3935

Lift nut, couplings

Manganese bronze ASTM B584 UNS-C86500

PART 3 - EXECUTION

3.1

INSTALLATION

A. Scope:
The installation of al parts shall be done by the Contractor in a workmanlike
manner and in accordance with detalled technical installation procedures

supplied by the gate manufacturer. It shall bethe Contractor'sresponsibility to
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handle, store and install the gate operating mechanism and accessoriesin strict
accordance with the manufacturer's drawings and recommendations.

3.2 FIELD QUALITY CONTROL

A. Field Tests
1.  Following the completion of each gate installation, the gates shall be operated
through at least two complete open/close cycles. If an electric or hydraulic
operator is used, limit switches shall be adjusted following the manufacturer's
instructions.

2. Gates should be checked for leakage by the contractor (refer to Section 2.1.A
“System Performance” section for approval criteria).

3.3 SCHEDULES

A. Generd:
1. SeeTable Below:

SLUICE GATE SCHEDULE

L ocation/Purpose Size (W x H) Quantity Operator Type

Flocculation Stage
Control 4-6" x3-0" 4 Manual Handwhee!

++ END OF SECTION ++
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SECTION 11285

SLIDE GATES

PART 1 - GENERAL

1.1 DESCRIPTION
A. Scope of Work:

1.  Gates shall be furnished with all necessary accessories for a complete
ingtallation and shall be the latest standard products of a manufacturer
regularly engaged in the production of equipment of this type. All slide
gates shall be furnished by the same manufacturer.

B. Coordination:

1. Review installation procedures under other sections and coordinate the

installation of items that must be installed with, or before, the Slide Gates.
C. Related Sections:

1. Section 01330, Submittal Procedure.

2. Section 01781, Operations & Maintenance Data.

3. Division 3, Concrete.

1.2 SUBMITTALS
A. Shop Drawings- Prudent Information:

1. Descriptive literature, catalog cuts, and dimensions\al prints clearly
indicating all dimensions and materials of construction, shall be submitted
on all items specified herein.

2. At the time of submission, the Contractor shall in writing, call the
Engineer’ s attention to any deviations that the Drawings may vary from the
requirements of the Engineer’'s Specifications. Comply with the
requirements of Section 01330.

1.3  WARRANTY
A. Special Warranty: Manufacturer’s standard form in which manufacturer agrees to

repair or replace components of equipment that fail in material or workmanship

within specified warranty period.

1. Warranty Period for Equipment: Manufacturer’s standard, but not less than 1
year from date of Substantial Completion.”
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PART 2 - PRODUCTS

2.1 SYSTEM PERFORMANCE
A. Geneal:

1. Leakage: Slide gates shall be substantially watertight under the design head
conditions. Leakage shall not exceed 0.05 U.S. gallons per minute per foot
(0.022 I/min per meter) of periphery under the design seating head and 0.05
U.S. gallons per minute per foot (0.025 I/min per meter) of periphery for an
unseating head of 30 feet (9 m).

2.  Design Head: The sluice gates shall be designed to withstand a head of 30
feet (9 meters), unless otherwise specified.

B. Slide Gates:
1. General Design: Gates shall be either self-contained or non self-contained of
the rising stem configuration as indicated on the gate schedule.
a. Gates snall consist of a frame on which are mounted the rails and a
movable slide.

2. Frame: The gate frame shall be made of structural members or formed plate
welded to form arigid one- piece frame. The frame shall be of the flange
back design and allow mounting directly on a concrete wall (CW) The
seating face of the frame shall be at an angle to the plane of the mounting
flange. The frame shall support at least two thirds (2/3) of the vertical height
of the slide in the fully open position.

3. Slide: The slide shall consist of aflat plate reinforced with formed plates or
structural members to limit its deflection to 1/720 of the span of the gate
under the design head.

4. Guides and Seals. Side seals shall be of the self-adjusting type and
constructed of UHMWPE. A continuous compression cord shall ensure
contact between the UHMWPE guide and the gate in all positions.

C. Operatorsand Stem:

1. Stemand Couplings: The operating stem shall be of stainless steel designed
to transmit in compression at least 2 times the rated output of the operating
manual mechanism with a40 lbs (178 N) effort on the crank or handwheel.

a.  The stem shall have a slenderness ratio (L/r) less than 200. The threaded
portion of the stem shall have machine cut threads of the Acme type.

b. Where a hydraulic, pneumatic or electric operator is used, the stem
design force shall not be less than 1.25 times the output thrust of the
hydraulic or pneumatic cylinder with a pressure equal to the maximum
working pressure of the supply, or 1.25 times the output thrust of the
electric motor in the stalled condition.

2. For gems in more than one piece and with a diameter of 1 % inches (45 mm)
and larger, the different sections shall be joined together by solid bronze
couplings. Stems with a diameter smaller than 1 % inches (45 mm) shall be
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7.

pinned to an extension tube.

a.  The couplings shall be grooved and keyed and shall be of greater
strength than the stem.

Gates having a width equal to or greater than two times their height shall be
provided with two lifting mechanisms connected by a tandem shaft.

Stem Guides: Stem guides shall be fabricated from stainless steel. The
guide shall be equipped with UHMWPE bushings. Guides shall be
adjustable and spaced in accordance with the manufacturer's
recommendation to limit the L/r ratio to less than 200.

Stem Cover: Rising stem gates shall be provided with a clear PVC stem
cover. The stem cover shall have a cap and condensation vents and a clear
mylar position indicating tape. The tape shall be field applied to the stem
cover after the gate has been installed and positioned.

Lifting Mechanism: Manual operators of the types listed in the schedule
shall be provided by the gate manufacturer.

a  All bearings and gears shall be totally enclosed in a weather tight
housing. The pinion shaft of crank-operated mechanisms shall be
constructed of stainless steel and supported by roller or needle bearings.

b. Each manual operator shall be designed to operate the gate under the
maximum specified seating and unseating heads by using a maximum
effort of 40 Ibs (178 N) on the crank or handwheel, and shall be able to
withstand, without damage, an effort of 80 Ibs (356 N).

Cc. The crank shall be removable and fitted with a corrosion-resistant
rotating handle. The maximum crank radius shall be 15 inches (381 mm)
and the maximum handwheel diameter shall be 24 inches (610 mm).

Yoke: Self-contained gates shall be provided with a yoke made of structura
members or formed plates. The maximum deflection of the yoke shall be
1/360 of the gate's span.

D. Crank Operated Floor Stands:

1.

The geared floor stand shall have a weatherproof, cast iron housing, with a
bronze operating nut, mounted on a high strength pedestal. The operating
nut shall be internally threaded with 29 degree acme threads corresponding
to stem threading.

Tapered roller bearings shall be located above and below the bronze
operating nut to support the output thrust of the floor stand.

The gearing shall be accurately cut and of proper design to support the load
conditions without undue stress.

The stainless steel pinion shaft will be mounted on tapered roller bearings to
provide low friction operation and to resist axial and radial thrusts.
Mechanical seals shall be provided around the operating nut and the pinion
shaft to prevent lubrication from leaving the unit and moisture from entering
the sealed housing.

The reduction gear case shall be precision machined and equipped with
tapered roller or needle bearings and sealed about the reduction shafts.
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7. Lubrication fittings shall be provided for all bearings.
8. Crank operated floor stands shall be selected so that no more than 40 Ibs.
Effort on the crank will be required to open or close the sluice gate.

22  MANUFACTURERS

A. Manufacturers Recommended:
1. Rodney Hunt Company, Orange, Massachusetts.
2. Fontaine USA, Inc. Bedford, NH.
3. Approved equal.

23 MATERIALS

A. General:
1. SeeTableBelow:

Materials for the gate shall be as follows:

Part Material
Frame, Y oke, Stem Guide, Slide, Stainless Steel ASTM A-276,
Stem Extension Type 304L
Side Sedls, Stem Guide Liner UHMWPE ASTM D-4020
Bottom seal Neoprene ASTM D-2000,

Grade 2 BC-510

Nitrile ASTM D-2000 M6BG 708,

Compression cord Al4, B14, EO14, EO34

Threaded stem Stainless Steel ASTM A-276,

Type 303 MX
Fasteners ASTM F593 and F594, GR1 for Type 304
and GR2 for Type 316
Pedestal, Handwhed!, Crank Tenzaloy aluminum
Gasket (between frame and wall) EPDM ASTM 1056
Stem Cover Polycarbonate ASTM A-707
. Manganese bronze ASTM B584
Lift Nut Alloy 432

PART 3 - EXECUTION

31 INSTALLATION
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A. Generd:

1. Theingallation of all parts shall be done by the Contractor in a workmanlike
manner and in accordance with detailed technical installation procedures
supplied by the gate manufacturer. It shall be the Contractor's responsibility
to handle, store and install the gate operating mechanism and accessories in
strict accordance with the manufacturer's drawings and recommendations.

3.2 FIELD QUALITY CONTROL

A. Field Tests
1. Following the completion of each gate installation, the gates shall be
operated through at least two complete open/close cycles. If an electric or
hydraulic operator is used, limit switches shall be adjusted following the
manufacturer's instructions.

2. Gates should be checked for leakage by the contractor (refer to Section 2.1.A
“System Performance” section for approval criteria).

3.2 SCHEDULES

A. Generd:
1. SeeTableBelow:

SLIDE GATE SCHEDULE

L ocation/Purpose Size (W x H) Quantity Operator Type
Flocculation 'y u

Influent Channel 4'-6" x3-0 2 Manual Handwheel
Flocculation 4-6'x3-0' 2 Manual Handwhee!

Effluent Channel

Filter Overflow

Structure 8-0"x4-0 1 Manual Handwheel
Sedimentation o o
Influent Channel 1-3"x2-0 8 Manual Handwheel

++ END OF SECTION ++
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SECTION 11900

GRANULARACTIVATED CARBON PRESSURE VESSEL SYSTEMS

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1. CONTRACTOR shall hire the granular activated carbon (GAC) pressure
vessel system manufacturer to provide all labor, materials, equipment,
incidentals, and services as shown, specified, and required to furnish, install,
backwash, test, and startup GAC pressure vessels filled with specified GAC,
complete with piping and appurtenances, configured as shown on the
Drawings. The GAC pressure vessel system shall include the following:

Pressure vessel construction.

Pressure vessel manway access.

Pressure vessel maintenance access, ladders and platforms.

Pressure vessel ports and nozzles.

Pressure vessel coating/lining and paint.

Underdrain collection system.

Process, utility, and GAC transfer piping: All piping connected to

branch of tees on 4-tier manifold shall not be included in the GAC

pressure vessel system.

h.  Process, utility, and GAC transfer valves. All valves located on piping

connected to branch of tees on 4-tier manifold shall not be included in

the GAC pressure vessel system.

Transfer hose connectors.

Spare transfer hoses.

Flush connections.

Pressure/air relief valves and piping.

Pressure gauges.

Differential pressure transmitters and sensors.

Pressure vessel sampling ports.

Flow meters.

Process valve actuators.

. Pressure Valve System:

2. CONTRACTOR shall be completely responsible for the proper start-up,
operation and functions of the GAC herein specified. CONTRACTOR shall
be responsible for coordination of all interfaces with other sub-contractors,
GAC pressure vessel system manufacturers and GAC suppliers to achieve
the required operation.

@ropo0ooe
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B. Related Sections:
a. Division 1, General Requirements.

11900 - GAC Pressure Vessels
4775-012/3/25/LINKWD9:41 AM 11900-1



Section 09900, Painting.
Section 13220, GAC Media.
Section 13453, DeviceNet.
Division 15, Mechanical.

PaeooT

Comply with applicable provisions and recommendations of the following, except
as otherwise shown or specified.

Standards of the Hydraulic Institute.

National Electric Code.

American National Standards I nstitute.

American Society of Mechanical Engineers

ANSI/ NSF International Standards

American Water Works Association (AWWA) Standards
International Building Code

International Mechanical Code

Uniform Plumbing Code

1.2 REFERENCES
A.

1
2.
3.
4,
S.
6.
1.
8.
9.

1.3

QUALITY ASSURANCE

A. Manufacturer’s Qualifications. Manufacturer shall have a minimum of five years

1.4

experience manufacturing GAC pressure vessels for municipal drinking water
treatment. The manufacturer shall show evidence of at least one installation in
satisfactory operation for the 40,000 pound size similar in scope to the application
gpecified herein. The manufacturer shall also show evidence of at least four
ingtallations in satisfactory operation for the 20,000 or 30,000 pound size similar in
scope to the application specified herein. The GAC media supplied is specified
under Section 13220, GAC Media, and may be supplied by a different
manufacturer than the GAC pressure vessel system.

SUBMITTALS

The CONTRACTOR shall submit the following as developed by the

manufacturer to the ENGINEER for approval:

1. Dimensioned layout and section drawings showing pressure vessels and all
piping, ports, and appurtenances, including GAC supply, GAC treated water,
GAC backwash waste/vessel-to-waste, and GAC backwash supply as well as
GAC exchange piping and pipe connection locations;

2. System drawings (including dimension and materials of construction) showing
the following:

Pressure vessel construction.

Pressure vessel access.

Pressure vessel ports and nozzles.

Pressure vessel coating/lining and paint.

Normal GAC bed depth and GAC media volume.

PaepoTe
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Available height for bed expansion during backwash.
Underdrain collection system.

Process, utility, and GAC transfer piping.

Process, utility, and GAC transfer valves.

Process valve actuators.

Flow meters.

Transfer hose connectors.

. Flush connections.

Pressure/air relief valve and piping.
Pressure gauges.

Differential pressure sensor.

Pressure vessel ladders and platforms.

3. System weights, including empty pressure vessel weights, pressure vessel
weights after installation of GAC, and maximum pressure vessel weights after
installation of GAC and filling pressure vessels with water.

4. Cut sheets for valve assemblies, piping, pressure vessel underdrain system,
instruments, and other appurtenant items.

5. Equipment list.

6. Hydraulic calculations indicating normal operating pressure range, pressure
drop a design flowrate, and required backwash flow, pressure, and maximum
backwash pressure drop.

7. Manufacturer’s literature for interior lining and exterior coating products.

8. Manufacturer’s recommended field installation and anchoring requirements
and procedures.

9. Manufacturer’s literature indicating design pressure and capacity.

10. Manufacturer’s literature for system flow diagram showing all valves,
components, instrumentation and utilities.

11. List of recommended spare parts.

eTOoSI—x T TT@

B. Operation and maintenance data in accordance with Section 01781.

C. CONTRACTOR shall obtain from the manufacturer and submit to OWNER a
certification that the GAC pressure vessels and appurtenances have been installed

properly.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Delivery of Materials

1. Comply with the requirements of Section 01651, Transportation and Handling
of Products, and Section 01661, Storage and Protection of Products, and
supplemental requirements below.

2. CONTRACTOR shall inventory and inspect all equipment upon delivery to
the site and repair or replace all equipment discovered missing or damaged.

3. Throughout shipment, all pressure vessel ports and pipe ends shall be sealed
with watertight caps or blind flanges/plates that remain in place until
installation of the equipment and completion of all piping connections,
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1.6

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to

repair or replace components of equipment that fail in materials or workmanship

within specified warranty period.

1.  Warranty Period for Equipment: Manufacturer's standard, but not less than
three years from date of Substantial Completion.

PART 2 — PRODUCTS

The design water flow rate through each vessel shall be 496 gpm, providing an
EBCT of 20 minutesat 10 MGD. The vessels shall also be capable of awater
flow rate through each vessel of 595 gpm, providing an EBCT of 17 minutes at 12
MGD. The maximum flow rate through each vessel shall be 700 gpm.

21  SERVICE CONDITIONS
A. Number of Pressure vessels. 14.
B. Ambient Air Temperature:
1. 55 degrees F minimum.
2. 92 degrees F maximum.
C. Water Temperature:
1. 34 degrees F minimum.
2. 90 degrees F maximum.
D. Height of GAC Building Access Door: 14 feet.
E.
22 DETAILS OF CONSTRUCTION
A.

General: Provide seven GAC pressure vessel systems with two GAC pressure
vessels operated in parallel. Water will enter the pressure vessels via the GAC
supply piping and flow downward through the GAC bed. An external header
underdrain system shall be provided to collect the treated water and retain the
GAC in the bed. The treated water shall be discharged from the pressure vessels
through the GAC treated water piping. The GAC pressure vessel system shall
include all piping, valves, instrumentation, and all appurtenances needed to
provide a complete GAC pressure vessel system as described in Section 1.1.A.
The pressure vessels shall be piped with GAC supply, GAC treated water, GAC
backwash supply, and GAC backwash waste/vessel-to-waste connections in a
four-tier manifold. System piping and valving shall be configured to allow
parallel operation of the pressure vessels. The GAC pressure vessel system shall
meet the following criteria:
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1. Maximum pressure drop across the entire dual-pressure vessel system,
including intermediate piping, at the design flow rate: 8 psi.

2. Minimum empty bed contact time (EBCT) per pressure vessel: 20 minutes.

3. Minimum dry GAC weight per pressure vessel: 40,000 Ibs.

B. GAC Pressure Vesselss GAC pressure vessels shall be vertical cylindrical
pressure vessels 12 feet in diameter with an elliptical top. Straight side lengths
shall be sufficient to allow for a minimum of 20% GAC bed expansion during
backwash. The pressure vessels shall be designed, constructed, and stamped in
accordance with ASME code, Section V11, for design pressure rating of 125 psig
at 140 degrees Fahrenheit. Each pressure vessel shall be constructed of carbon
steel and shall have all welds and any other sharp edges ground smooth, and all
imperfections such as skip welds, delaminations, scabs, slivers, and slag corrected
prior to abrasive blasting. All surfaces shall be degreased prior to sandblasting.
The pressure vessels shall be equipped with lifting lugs and support legs suitable
for rigging and anchoring the pressure vessels.

C. Pressure Vessel Manway Access. The pressure vessels shall be equipped with two
manways sized to accommodate the repair and/or removal of the largest single
internal component, as follows. Each manway access shall have permanently
marked or mounted safety warnings at all entry locations indicating “CONFINED
SPACE".

1. One minimum 20-inch diameter manway located on the top dome of the
pressure vessel accessible via the maintenance access platform.

2. One minimum 20-inch diameter manway located on the lower straight side
portion of the pressure vessel above the underdrain system.

D. PressureVessel Maintenance Access:

1. All pressure vessels, except PV-1N, shall be equipped with aladder to provide
access to the maintenance platform, as follows:

a) Each ladder shall be provided with a safety cage.

b) Each ladder shall be sized to provide adequate access to the maintenance
platform.

c) Ladder shall not compromise integrity of vessel and shall not interfere
with vessel lining or require any internal welding of the vessel.

d) Each ladder will be of FRP construction, fire retardant, and with UV
inhibitors.

2. All pressure vessels shall be equipped with a maintenance platform to provide
access to the manway located on the top dome of the pressure vessel, as
follows:

a) Each maintenance platform shall be equipped with a safety handrail
extending the full perimeter of the maintenance platform with the
exception of an opening for the ladder. The maintenance platform height
shall be determined based on the selected GAC pressure vessel system
manufacturer.
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b) The maintenance platform shall be sized to accommodate the swing and
opening of the manway.

¢) Each maintenance platform shall be constructed of FRP construction, fire
retardant, and with UV inhibitors.

E. Pressure Vessel Ports and Nozzles: All port and nozzle connections shall be flush
on the inside of the shell and provided with 150-pound full face flanges on the
outside. Steel flanges shall conform to AWWA C207 for steel ring flanges, Class
B. Bolts shall conform to ASTM A 307, Grade A or B. Gaskets shall have
full-face, of best quality natural or synthetic rubber, 1/8-inch thick.

F. Pressure Vessel Interior Lining: All surfaces shall be degreased prior to
sandblasting. The internal surface of the pressure vessels shall be sand blasted
(SSPC-SP5) to a white metal surface to provide a 3 to 4 mil anchor pattern in the
metal. The interior of the pressure vessels shall be lined to resist abrasion by
GAC and to prevent corrosion that will occur when wet GAC is in contact with
carbon steel. Interior pressure vessel lining shall consist of a vinyl ester system
with NSF certification for direct contact with drinking water, applied to adry film
thickness range of 35 to 45 mils. Lining product shall be Plasite 4110 by
Carboline or equal. Where supports, brackets, clips, and similar items of stainless
steel are attached to the interior of the pressure vessels, lining shall extend a
minimum of 1 inch onto the backup plate from the pressure vessel wall for
immersion service. Manufacturer shall perform a spark test and millage checksto
ensure complete coverage of the interior pressure vessel lining.

G. Exterior Shop Painting: The exterior of the pressure vessels shall be sandblasted
to a commercial blast cleaning (SSPC-SP6). Following sandblasting of the
exterior, a rust inhibitive epoxy primer shall be applied. The finish exterior
painting of an epoxy paint for outside service shall be applied to the exterior of
the pressure vessel before rust can form beneath the primer coat. The exterior
coating color shall be selected by the OWNER. All exterior coating shall consist
of the following, or equal:

1. Tnemec coatings.
a. Primer: Tnemec Series 69-1211 Epoxoline Il or equivalent— 1 coat, 2.0 to

3.0dry mils.

b. Intermediate: Tnemec 69 H.B. Epoxoline |l or equivalent — 1 coat, 3.0 to
5.0 dry mils.

c. Finish: Tnemec 71 Endura-Shield or equivalent — 1 coat, 1.5to 2.5 dry
mils.

2. Carboline Epoxy Coatings
a. Primer: Carboline 893 Rust Preventative Epoxy, 3.0 dry mil, minimum.
b. Finish Coat: Carboline 134 High Solids Urethane, 3.0 dry mil, minimum.
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H. Underdrain Collection System: Provide an external GAC steel ring header.
Provide eight septa screens. Each septa screen shall be a 316L stainless steel V-
wire screen.

I.  Process, Utility, and GAC Transfer Piping: The process piping on the pressure
vessels shall include GAC supply, GAC treated water, GAC backwash supply,
and GAC backwash waste/vessel-to-waste arranged on a four-tier manifold. The
GAC supply and GAC treated water pipe network shall allow for parallel
operation of the GAC pressure vessel system. The utility piping on the pressure
vessel shall include vent lines. The GAC transfer piping shall include GAC fill
and GAC drain lines. With the exception of the GAC fill and GAC drain piping,
all piping shall be carbon steel piping, as specified below. GAC fill and GAC
drain piping to and including the shut-off valve and fittings shall be Type 316L
stainless steel. The exterior of the carbon steel piping shall be cleaned to a power
tool grade (mechanical grade) and a rust inhibitive alkyd metal primer shall be
applied before any rust can form. A finish exterior painting of alkyd resin based
paint for outside service must be applied to the exterior of the piping before rust
can form beneath the primer coat. Exterior finish paint color for stedl pipe and
fittings will be selected by the OWNER. Based on pipe size, all piping shall be
identified with pipeline identification signs or tags in accordance with Section
15100, Vaves and Appurtenances.

1. Process and Utility Piping (GAC supply, GAC treated water, GAC backwash
supply, GAC backwash waste/vessel-to-waste, and vent piping) as shown in
the Drawings.

a Pipe
1) Reference, ASTM A 53, Grade B.
2) Type: Carbon steel pipe.
3) Weight: Schedule 40.
4) End Finish: Plain.
b. Fittings:
1) Threaded (3 inches and smaller):
a) Reference: ANSI B16.3.
b) Type Malleableiron.
2) Fanged (4 inches and larger):
a) Reference: ANSI B16.1, Class 125 or ANSI B16.5, Class 150.
b) Gaskets
(1) Reference: ASTM D 1330, Grade 1.
(2) Type: Non-asbestos, compressed carbon fiber gasketing with
SBR binder, 1/8-inch thick, as manufactured by Garlock
Gasket Company, Series HTC 9800, or equal.
c) Fasteners
(1) Reference: ASTM A 193.
(2) Type: Type 304 stainless steel.
3). Welded:
a) Reference: ANSI B16.9.
b) Type: Butt welded.
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2. GAC Transfer Piping and Valves:
a Pipe
1) Reference, ASTM A778
2) Type: 316L Stainless Steel Pipe
3) Weight:
a) 3inchesand smaller: Schedule 40
b) 4inchesand larger: Schedule 10
b. Fittingss ASTM A774
1) 3inchesand smaller- Threaded Seamless
2) 4inchesand larger- Inert Gas Welded or Flanged (ANSI 16.1, Class
125)
3) Flanged Gaskets Same as Stedl Pipe
c. Vaves ANSI 150
1) Full-bore ball valves
2) Type: 316 Stainless Steel
3) Ends. ANSI B16.5 flanged

J. Process and Utility Valves: The process and utility piping, excluding GAC fill
and GAC drain piping, shall be equipped with butterfly valves for flow control
and isolation purposes.

1. Butterfly Valves
a. Generad:

1) Provide butterfly valves conforming to AWWA C504 and as specified
herein.

2) Type Wafer

3) Rated Working Pressure: 150 psig Class 150B.

4) Maximum Fluid Temperature: 180 degrees F.

5) The valves shall provide drip-tight bidirectional shut-off at the rated
pressures.

6) Valve seats shall be mounted in the body.

7) The valves shall be capable of being held in the open or partially open
position for manual operation or for automatic operation. When the
disc is so held, there shall be no chatter or vibration of the disc or
operating mechanism.

8) Valve packing shall be replaceable without dismantling the valve.

b. Materials of Construction: All materials of construction shall conform to

AWWA C504 and shall be as follows for various valve components:

1) Body: Cast iron, ductileiron, or aloy cast iron.

2) Shaft: Type 316 stainless steel.

3) Discs

a) Valves Smaller than 30 Inch: Cast iron.

4) Seats: Buna-N or other synthetic rubber suitable for the application.

5) Seating Surfaces. Type 316 stainless steel.

6) Bearings

a) Valves Smaller than 24 Inch: Nylon.
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7) Shaft Sedls. Self-adjusting V-type chevron, material same as for
seats.

8) Tapered Pins for Attachment of Shaft to Disc: Type 316 stainless
steel.

9) All internal and external bolting and other hardware including pins,
set screws, studs, bolts, nuts and washers: Type 316 stainless steel.

c. Interior Coating: All valves shall be coated inside. The steel, cast iron and
ductile iron surfaces, except machined surfaces, shall be epoxy coated in
accordance with AWWA C550.

d. Exterior Painting: Valve bodies and handwheels shall be shop primed and
painted according to manufacturer’s standards. Exterior finish paint color
for valve bodies and handwheels will be selected by the OWNER.

e. Testing: Test adl valves in the shop in conformance with AWWA C504.

f. Automatic Gear Actuators for Manual Valves:

1) Provide gear actuators conforming to AWWA C504.
2) Size gear actuators for valves 20 inch and smaller for 150 psi
differential pressure and 16 feet per second port velocity.
2. BrassBody Ball Valves:
a. Type Two piece body with standard port opening.
b. Construction:
1) Body: Brass.
2) Ball: Brasswith hard chrome plated finish.
3) Stem: Brass.
4) Stem Packing: PTFE.
5) O-Rings: Viton.
6) Seats PTFE.

c. Non-blowout sem design.

d. Pressure Rating: Class 125, 400 pst WOG.

e. End Connections. Threaded (sizes 3 inches and smaller).

K. Transfer Hose Connectors. The GAC transfer piping shall be fitted with hose
connectors such that GAC transfer to and from the pressure vessels can be
facilitated with transfer hoses. These connectors shall be 4-inch quick
disconnector adapters constructed of Type 316 stainless steel.

L. Transfer Hoses. Provide two 20 foot length sections of 4-inch flexible transfer
hose to facilitate GAC transfers. Hose type and end connections shall be
coordinated with GAC supplier and GAC pressure vessel system manufacturer.

M. Flush Connections: Two flush connections shall be provided on each GAC fill
line, one upstream and one downstream of the ball valve. One flush connection
shall be provided downstream of the shutoff valve. Connections shall be welded
into steel pipe or supplied in solid polypropylene “spacers’ for lined pipe.

N. Pressure Relief Valves: A pressure relief valve (or ar release valve) shall be
provided for each pressure vessel with the relief capacity as required by ASME
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code as shown on Drawings. The pressure relief shall have a pressure rating of
125 psi at 140 degrees F. Pressure relief valve discharge piping shall be extended
from the valve location to within one foot of the pressure vessel foundation.
1. Product and Manufacturer:

a. Mueller Company.

b. Watts Regulator.

c. Or Equal.

O. Air Release Valves. An air release valve (or pressure relief valve) shall be
provided for each pressure vessel and shall have a small venting orifice to vent
the accumulation of air and other gases with the line or system under pressure.

1. Construction:
a. Body, Cover: Cast Iron ASTM A 126 Grade B.
b. Float: Type 316 Stainless Steel ASTM A 240.
C. Seat: Buna-N or Type 316 Stainless Steel.
d. Trim: Type 316 Stainless Steel ASTM A 240.
2. Air release valves shall be float operated, compound lever type.
3. Valves shall be suitable for pressures up to 150 psi.
4. Air release valves shall incorporate an isolation valve to allow removal of the
valve without shutting down the equipment.
5. Product and Manufacturer: Provide one of the following:
a. APCO, as manufactured by Valve and Primer Corporation.
b. Crispin, as manufactured by Multiplex Manufacturing Company.
c. Orequal.

P. Pressure Gauges. The process piping shall be equipped with pressure gauges as
shown on the Drawings. Pressure gauges furnished shall be suitable for their
intended use. Unless otherwise shown on the plans or indicated in the special
specifications, pressure gauges shall conform with the following requirements:

Case: The case shall be cast dluminum, black finish, and water tight.

Ring: The ring shall be reinforced polypropylene, black finish, and threaded.

Dial Size: The dial size shall be 4-inch or 4.5-inch, nominal.

Pressure Range: The pressure range shall be 0-100 psi, in /2 psi graduations.

Connections: The connection shall be 1/2-inch NPT. The connection shall be

stainless steel. A properly rated hydraulic base with hardware for a hose bib

connection shall be provided with the gauge.

6. Accuracy: The accuracy of the pressure gauge shall be 2% mid-scale and 1%

full scale

7. Pointer Travel: The travel of the gauge pointer shall be greater than 200

degrees and less than 270 degrees.

8. Pressure Sending Element: A Bourdon tube, manufactured of type 316

stainless steel shall be provided.

9. Movement: The pressure gauge shall be provided with a stainless steel or

movement.

10. Temperature Range: The operating temperature range of the pressure gauge

shall range from 20 degrees to 150 degrees F.

agkrwbdPE
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11. Gauge Fill. The gauge shall be filled with glycerin.

Q. Differential Pressure Indicating Transmitter and Sensor:

1. Type Solid state two-wire transmitter.

2. Function: Differential pressure meter shall be capable of sensing pressure
from two sources. The transmitter shall display the monitored differential
pressure value and shall output a 4 to 20 mADC signal proportional to the
monitored differential pressure.

3. Performance Requirements:

a) Range: As specified in the Instrument Schedule in Section 13420, Primary
Sensors and Field Instruments

b) Postive Overrange Protection: At least 1. 5 times the maximum span
limit.

c) Local Indication: As specified in the Instrument Schedule

d) Accuracy (includes combined effects of linearity, hysteresis, and
repeatability): £0.10 percent of calibrated span.

€) Repeatability: 0.05 percent of calibrated span.

f) Hysteresis: 0.05 percent of calibrated span.

g) Stability (drift over a six month period): Not more than £0.25 percent of
transmitter’ s upper range limit.

h) Power: Designated to operate on power from receiver or remote power
supply, nominal 24 VDC.

i) Supply Voltage Effect: Output change not greater than 0.005 percent of
span for each one volt change in supply power.

}) Output:

1) Isolated direct acting 4 to 20 mADC.
2) Digital process variable signal superimposed on 4 to 20 mADC signal
without compromising loop integrity.

k) Ambient Temperature Limits. -20 to +180 degrees F.

[) Ambient Temperature Effect (Total Error per 100 degrees F change
between the Ambient Temperature Limits): Not more than +1.0 percent of
the transmitter’s upper range limit (maximum span).

m) 5 year runtime warranty.

4. Construction Features:

a) Measuring elements protected by sealing diaphragm.

b) Capillary tube: Provide 316 stainless steel. Capillary tube from remote
diaphragm seal to fiveeway 316 stainless steel block and bleed valve
mounted to sensor.

¢) Non-Wetted Parts:

1) Body and Process Connection Bolting: Type 316 stainless steel.
2) Housing and Cover: Die cast low copper aduminum alloy finished
with epoxy paint system; NEMA 4 rating.

d) Element Type: Dual Diaphragm Seal Type

€) Process Wetted Parts. To be compatible with the process fluid as indicated
in the Instrument Schedule.

f) Calibration Adjustments:
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1) Zero & Span: Manually adjustable, without exposing electrical
components via local non intrusive push buttons, and has Hart
capability.

g) Zero Elevation and Suppression: The extent that the amount of
suppression plus the calibrated span does not exceed the upper range
[imits of the sensor.

h) Damping: Internal Adjustable.

i) Built-in electrical surge and RFI protection.

J) Electrical Conduit Connection: 1/2-inch NPT.

k) Indicator: Provide integral indicator with range in engineering units.

5. Manufacturer:

a) Siemens Sitrans P.

b) Foxboro.

¢) Rosemount.

d) Or equal.

R. Sampllng Ports:

Pressure vessels shall be outfitted with 316 stainless steel sampling ports for
the GAC supply and GAC treated water from each pressure vessel and for the
common combined supply and treated water lines. Sample ports shall include
dual Type 316 stainless steel ball valves. Sample port discharge tubing shall
be turned downward and piped within 2 ft from grade and the valve shall be
no more than 4 ft from grade. CONTRACTOR shall provide brass tags
affixed with stainless steel wire to the valves and sample ports on the piping
manifold and GAC pressure vessels to be engraved according to
ENGINEER'’S instructions.

2. Each pressure vessel shall be outfitted with three (3) 2" side sample nozzles
for use with in-bed water sample probes. Same probes shall consist of 12”
Type 316 stainless steel with a Type 316 stainless steel slotted nozzle to
collect awater sample from within the GAC bed. The sample probe will be
inserted through a 2” flanged nozzle and will be provided with adrop line and
shutoff valve external to the pressure vessel as shown on the DRAWINGS.

S.  Pressure Vessel Flow Meters: Provide one of the following:

1 Annubar-type flow meter per GAC pressure vessel where shown on the
Drawings. The flow meter shall have a remotely mounted transmitter and
manufacturer provided stainless steel impulse lines. Provide Emerson
Rosemount 485 Series (Size 2) flow meter. Provide one spare.

2. Insertion-type flow meter per GAC pressure vessel where shown on the
Drawings. The flow meter shall have a remotely mounted transmitter and
manufacturer provided continuous interface cable. Provide McCrometer
Model 385 FPI flow meter. Provide one spare.

T. Pressure Vessel Valve Automatic Actuators. Valve actuator type defined in the
valve schedule in Section 15100, Valves and Appurtenances and shown on |-06-
604. Coordinate remote valve actuators with 1-06-604. All cabling for actuator
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controls shall be provided with the GAC pressure vessel valve actuators in
accordance with Section 15100, Valves and Appurtenances. The Actuators shall
have DeviceNet Communication capability in accordance with Section 13453,
DeviceNet.

2.3 PRODUCT AND MANUFACTURER

A. Provide GAC pressure vessels as follows:
1. Model 12 Modular GAC Adsorption System as manufactured by Calgon
Carbon Corporation with specified appurtenances.
2. HP1240S Liquid Phase Adsorption System as manufactured by Siemens
Water Technologies with specified appurtenances.

PART 3 - EXECUTION

31 EQUIPMENT INSTALLATION

A. CONTRACTOR shall hire the granular activated carbon (GAC) pressure vessel
system manufacturer to install GAC pressure vessels and appurtenances as shown
on the DRAWINGS and according to manufacturer’s standards and
recommendations. Pressure vessels shall be installed level according to
manufacturer’s recommended tolerances. Each vessel leg shall be provided with
an equipment pad as shown on the DRAWINGS.

B. CONTRACTOR shall coordinate and adjust all piping based on GAC pressure
vessel equipment actually provided to result in properly positioned connections
between pipe fittings supplied with the GAC pressure vessels and yard piping
installed by CONTRACTOR. All piping shall be supported independent of the
GAC pressure vessels via steel pipe supports that shall be anchored to the
concrete equipment foundation or via angular wall supports. General locations
shown on DRAWINGS.

C. Itisthe responsibility of the CONTRACTOR to select the method for installing
the GAC pressure vessels in the building during construction.

3.2  CLEANING, PRESSURE TESTING, AND DISINFECTION

A. OWNER will provide potable water supply connection for flushing and
disinfection. CONTRACTOR shall be responsible for all piping, hoses, valves,
pumps, equipment, chemicals, and bacteriological sampling and testing for
cleaning, testing and disinfection. Bacteriological sampling and testing shall be
completed according to OWNER’ s standard procedures.
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B. Cleaning: CONTRACTOR shall clean the interior of each GAC pressure vessel
by removing all visible dirt and debris that may have entered the GAC pressure
vessel during construction/installation. CONTRACTOR shall also flush all piping
and valves appurtenant to the GAC pressure vessels with potable water.

C. Hydrogtatic Pressure Testing: After cleaning, CONTRACTOR shall pressure test
the GAC pressure vessels and appurtenant piping as a system. Test pressure shall
be 125 psig for a minimum of two hours, and test shall be conducted in the
presence of ENGINEER. All leaks, failures, and malfunctions detected during the
testing shall be immediately repaired. Testing shall be repeated until the treatment
system can maintain the required pressure for the specified duration without any
leakage, failures, or malfunctions. CONTRACTOR shall provide written
certification of hydrostatic testing and results to ENGINEER within 24 hours of
satisfactory completion of testing.

D. Disinfection: After completion of hydrostatic pressure testing, CONTRACTOR
shall disinfect GAC pressure vessels and appurtenant piping in accordance with
Section 01453, Cleaning, Testing and Disinfecting Hydraulic Structures.

3.3 GACMEDIA INSTALLATION

A. GAC mediashall beinstalled in GAC pressure vessels in accordance with Section
13220, GAC Media

34 START-UPAND ACCEPTANCE TESTING

A. After ingallation of the GAC media in each GAC pressure vessel, the
CONTRACTOR, GAC pressure vessel system Manufacturer’s factory-trained
field representative, and GAC media supplier Manufacturer’s factory-trained field
representative shall assiss OWNER’s operating personnel in initial system start-
up, including initial operation in the pressure vessel-to-waste and backwashing
modes, in accordance with manufacturer’ s recommendations, for removal of fines
from the newly installed GAC beds.

B. When the Manufacturers determine the GAC beds are ready for normal operation,
the Manufacturers shall assiss OWNER’s operating personnel in placing the
treatment system in the normal mode of operation.

C. Upon placement of the treatment system in normal mode of operation, an
acceptance testing period of 7 days shall commence to demonstrate to the
satisfactory operation of the system to OWNER. During the acceptance testing,
OWNER will monitor operational parameters, inspect for leaks, and identify any
Defective Work. At the completion of the acceptance testing period OWNER
will notify CONTRACTOR of any Defective Work observed and corrective
action required. CONTRACTOR shall correct Defective Work in accordance
with Section 00710, General Conditions.
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D. If Defective Work is identified during the initial 7-day acceptance period, an
additional 7-day acceptance test will be required after correction of Defective
Work by CONTRACTOR. This cycle will repeat until the system completes a 7-
day acceptance test to the satisfaction of OWNER.

35 MANUFACTURER'S SERVICES

A. The GAC pressure vessel system manufacturer shall inspect the installation prior
to testing, disinfection, GAC media installation, and initial start-up. Prior to initial
start-up, a written manufacturer’s statement shall be provided to the ENGINEER
stating that the equipment and GAC media have been installed in accordance with
the Drawings, Specifications, and Manufacturer’s Shop Drawings, and is the
system is ready to be placed into operation.

B. The GAC pressure vessel system manufacturer shall provide and start-up services
in accordance with Paragraph 3.4. GAC pressure vessel system manufacturer
shall coordinate with the OWNER and the GAC media supplier for installation of
the GAC media

C. The GAC pressure vessel system manufacturer shall provide instruction of
OWNER'’s operation and maintenance personnel in accordance with Section
01821, Instruction of Operations and Maintenance Personnel.

++ END OF SECTION ++
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SECTION 12345

LABORATORY FURNISHINGS AND FIXTURES

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

Steel casework.
Table frames.

Work surfaces.

Sinks and outlets.
Service fittings.
Accessory equipment.

Sk wbdpE

1.02  CASEWORK DESIGN REQUIREMENTS

A. Flush construction: Surfaces of doors, drawers and panel faces shall align with
cabinet fronts without overlap of case ends, top or bottom rails. Horizontal and
vertical case shell members (panels, top rails and bottoms) shall meet in the same
plane without overlap, cracks or crevices.

B. Slimline styling: Front width of end panels 3/4" and front height of top and
bottom members 1".

C. Self-supporting units: Completely welded shell assembly without applied panels
at ends, backs or bottoms, so that cases can be used interchangeably or asasingle,
stand-alone unit.

D. Interior of case units. Easily cleanable, flush interior. Base cabinets, 30" and
wider, with double swinging doors shall provide full access to complete interior
without center vertical post.

E. Drawers. Sized on amodular basis for interchange to meet varying storage needs,
and designed to be easily removable in field without the use of special tools.

F. Case openings. Rabbeted-like joints all four sides of case opening for hinged
doors and two sides for diding doorsin order to provide dust resistant case.

G. Framed glazed doors: Identical in construction, hardware and installation to solid
panel doors. Design frame glazed doorsto be removable for glass replacement.
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1.03 CASEWORK PERFORMANCE REQUIREMENTS

A. Structura performance requirements. Casework components shall withstand the
following minimum loads without damage to the component or to the casework

operation:

1.  Steel base unit load capacity: 500 Ibs. per lineal foot.

2. Suspended units: 300 Ibs.

3. Drawersinacabinet: 150 Ibs.

4.  Utility tables (4 legged): 300 Ibs.

5. Hanging wall cases. 300 lbs.

6. Load capacity for shelves of base units, wall cases and tall cases. 100 Ibs.

B. Metal Finish Performance Requirements:

1. Abrasion resistance: Maximum weight loss of 5.5 mg. per 100 cycle when
tested on a Taber Abrasion Tester #£E40101 with 1000 gm wheel pressure
and Calibrase #CS10 wheel.

2. Hardness: Surface hardness equivalent to 4H or 5H pencil.

3. Humidity resistance: Withstand 1000 hour exposure in saturated humidity
at 100 degreesF.

4.  Moisture resistance:

a. No visible effect to surface finish after boiling water trickled over test
panel inclined at 45 degrees for five minutes.

b. No visible effect to surface finish following 100 hour continuous
application of a water soaked cellulose sponge, maintained in a wet
condition throughout the test period.

5.  Adhesion: Score finish surface of test panel with razor blade into 100
squares, 1/16" x 1/16", cutting completely through the finish but with
minimum penetration of the substrate, and brush away particles with soft
brush. Minimum 95 sgquares shall maintain their finish.

6. Salt spray: Withstand minimum 200 hour salt spray test.

1.04 SUBMITTALS

A. Shop Drawings: Provide 3/4" = 1'-0" scale elevations of individual and battery of
casework units, cross sections, rough-in and anchor placements, tolerances and
clearances. Indicate relation of units to surrounding walls, windows, doors and
other building components. Provide 1/4" = 1-0" rough-in plan drawings for
coordination with trades. Rough-in shall show free area

B. Product Dataz Submit manufacturer's data for each component and item of
laboratory equipment specified. Include component dimensions, configurations,
construction details, joint detalls, and attachments, utility and service
requirements and locations.

C. Product Samples Upon Request: Submit for approval:

1.
2.

Top Sample.
Finish Sample (3" X 5" Painted Stedl).
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Finish Samples. Submit 3 x 5 inch samples of each color of finish for casework,
work surfaces and for other prefinished equipment and accessories for selection

Test Reports:.  When requested by Architect, submit independent laboratory

Single source responsibility: Casework, work surfaces, laboratory fume hood and
equipment and accessories shall be manufactured or furnished by a single

Manufacturer's qualifications. Modern plant with proper tools, dies, fixtures and
skilled workmen to produce high quality laboratory casework and equipment, and

1. Ten years or more experience in manufacture of laboratory casework and

Installer's qualifications. Factory trained and/or certified by the manufacturer.

Cabinet identification: Cabinets are identified on drawings by manufacturer's
catalog numbers. Unless otherwise modified on drawings or in specifications,
catalog description constitutes specific requirements for each type of cabinet.

Schedule delivery of casework and equipment so that spaces are sufficiently

Protect finished surfaces from soiling or damage during handling and installation.

Protect al work surfaces throughout construction period with 1/4" corrugated
cardboard completely covering the top and securely taped to edges. Mark

D.
by Owner.
E.
certified test reports verifying conformance to test performance specified.
1.05 QUALITY ASSURANCE
A.
laboratory furniture company.
B.
shall meet the following minimum requirements:
equipment of type specified.
2. Teninstallations of equal or larger size and requirements.
C.
D.
1.06 DELIVERY, STORAGE AND HANDLING
A.
complete that material can be installed immediately following delivery.
B.
Keep covered with polyethylene film or other protective coating.
C.
cardboard in large lettering "No Standing"”.
1.07  PROJECT CONDITIONS
A.

Do not deliver or install equipment until the following conditions have been met:

1. Windows and doors are installed and the building is secure and
weathertight.

2. Caeliling, overhead ductwork and lighting are installed.

3. All painting is completed and floor tile is installed.

12345-laboratory furnishingsand fixtures.doc
4775-012/3/25/11/NKWD/9:42 AM 12345-3



PART 2 - PRODUCTS

201  MANUFACTURER

A. Design, materials, construction and finish of casework specified is the minimum
acceptable standard of quality for flush front steel laboratory casework. The basis
of this specification is Fisher Hamilton Inc., 1316 - 18th Street, Two Rivers, Wi
54241 product.

2.02 CASEWORK MATERIALS

A. Sheet sted: Mild, cold rolled and leveled unfinished stedl.

B. Minimum gauges:

1.

2.

3.

4.

5.

20 gauge: Solid door interior panels, drawer fronts, scribing strips, filler
panels, enclosures, drawer bodies, shelves, security panels and sloping tops.
18 gauge: Case tops, ends, bottoms, bases, backs, vertical posts, uprights,
glazed door members, door exterior panels and access panels.

16 gauge: Top front rails, top rear gussets, intermediate horizontal rails,
table legs and frames, leg rails and stretchers.

14 gauge: Drawer suspensions, door and case hinge reinforcements and
front corner reinforcements.

11 gauge: Table leg corner brackets and gussets for leveling screws.

2.03 CASEWORK FABRICATION

A. Base Units and Cases:

1.

2.

© N

Base units and 25", 31" and 37" high wall cases. End panels and back
reinforced with internal reinforcing front and rear posts.

49" and 84" high cases: Formed end panels with front and rear reinforcing
post channels; back shall be formed steel panel, recessed 3/4" for mounting
purposes.

Pogs: Front post fully closed with full height reinforcing upright. Shelf
adjustment holes in front and rear posts shall be perfectly aligned for level
setting, adjustable to 1/2" o.c.

Secure intersection of case members with spot and arc welds. Provide
gusset reinforcement at front corners.

Base unit backs: Provide fixed backs at all drawer and cupboard units. No
access to services behind.

Bottoms. Base units and 25", 31", 37" and 49" high wall cases shall have
one piece bottom with front edge formed into front rail, rabbeted as required
for swinging doors and drawers and flush design for diding doors.

Top rail for base units: Interlock with end panels, flush with front of unit.
Horizontal intermediate rails: Recessed behind doors and drawer fronts.
Base for base units: 4" high x 3" deep with formed steel base and 11 ga. die
formed steel gussets at corners. Provide 3/8" diameter leveling screw with
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integral bottom flange of minimum 0.56 sg. in. area at each corner,
accessible through openings in toe space.

10. Topsof wall cases. One piece, with front edge formed into front rail.

B. Drawers:

1.

2.

o Ul

Drawer fronts. 3/4" thick, double wall construction, prepainted prior to
assembly and sound deadened.

Drawer bodies: Bottom and sides formed into one-piece center section with
bottom and sides coved and formed top edges. Front and back panels spot
welded to center section.

Drawer suspension: Heavy duty coved raceways for both case and drawer
with nylon tired, ball bearing rollers; self-centering and self-closing when
open to within 3" of the closed position.

Provide drawer with rubber bumpers. Friction centering devices are not
acceptable.

Provide security panels for drawers with keyed different locks.

File drawers. Provide with 150# full extension slides for full access and
operation.

C. Doors.

1.

Solid panel doors.  3/4" thick, double wall, telescoping box steel
construction with interior prepainted and sound deadened, top corners
welded and ground smooth. Reinforce interior of front panel with welded
steel hat channels. Hinges with screws to internal 14 gauge reinforcing in
case and door. Hinges shall be removable; welding of hinges not
acceptable. Doors shall close against rubber bumpers.

D. Shelves:

1.
2.

3.

Form front and back edges down and back 3/4". Form ends down 3/4".
Reinforce shelves over 36" long with welded hat channel reinforcement the
full width of shelf.

Pull out shelves. Same suspension as specified for drawers.

E. Basemolding: 4" high, to be furnished and installed by flooring contractor.

F. Corner base guards. 4" high #304 stainless steel corner guards.

G. Hardware

1.

Drawer and hinged door pulls. Clear anodized extruded aluminum, screw
attached on 4" centers.

a. Pull Location: Horizontal at drawers, vertical at doors.

Hinges: Institutional type, five knuckle projecting barrel hinges, minimum
2-1/2" long, type 302 or 304 stainless steel. Provide two hinges for doors up
to 36" high; three hinges for doors over 36" high. Drill each leaf for three
screw attachment to door and frame.

Door catches. Adjustable type, spring actuated nylon roller catches.
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4.  Elbow catches: Spring type of cadmium plated steel, with strike of suitable
design.

5.  Locks: National Lock Remove-A-Core 5-disc tumbler, heavy duty cylinder
type. Exposed lock noses shall be dull nickel (satin) plated and stamped
with identifying numbers.

6. Keying: Locks shall have capacity for 225 primary key changes. Master
key one level with the potential of 40 different, non-interchangeable master
key groups

7.  Keys: Stamped brass available from manufacturer or local locksmith, and
supplied in the following quantities unless otherwise specified:

a 2 - for each keyed different lock.
b. 3-for each group keyed alike locks.
c. 2-for master keys for each system.

8. Label holders: Formed steel with satin chrome finish, 1" x 1-1/2", screw
installed.

9. Shelf clipss Die formed steel, zinc plated, designed to engage in shelf
adjustment holes.

2.04 TABLE FRAMES

A. Table frames: 4-1/2" high "C" channel front and back aprons, end rails and cross
rails.

B. Table drawers. Provide front and back rails; drawer unit, hardware and
suspension same as specified for base unit drawers.

C. Legs 2" x 2" steel tube legs with welded leg bracket. Attach legs with two bolts
to front and back aprons and weld to end rails. Each leg shall have a recessed
leveling screw and a black, coved vinyl or rubber leg shoe, 2" in height.

D. Knee space frame: 2" high apron where no drawers required.

E. Legrailsand stretchers: Channel formed.

2.05 METAL FINISH

A. Meta finish:

1. Preparation: Spray clean metal with a heated cleaner/phosphate solution,
pretreat with iron phosphate spray, water rinse, and neutral final seal.
Immediately dry in heated ovens, gradually cooled, prior to application of
finish.

2. Application: Electrostatically apply urethane powder coat of selected color
and bake in controlled high temperature oven to assure a smooth, hard satin
finish. Surfaces shall have a chemical resistant, high grade laboratory
furniture quality finish of the following thickness:

a.  Exterior and interior exposed surfaces: 1.5 mil average and 1.2 mil
min.
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B.

2.06

b. Backs of cabinets and other surfaces not exposed to view: 1.0 mil
average.

Chemical Resistance

1. Test procedure: A finished test panel shall be laid flat and level on a
horizontal surface. Chemical spot tests shall be made by applying 10 drops
(approximately 0.5 cm®) of each reagent identified to the surface to be
tested. Each reagent spot shall be open to the atmosphere. Ambient
temperature shall be 68°-72° (20-22.2°C). After atest period of one hour,
chemicals shall be flushed away with cold water and the surface washed
with detergent, warm water at 150°F (65.5°C) and alcohol to remove surface
stains. Surface shall be examined under 100 foot candles of illumination.

EPOXY RESIN WORK SURFACE

2.07

Material: Chemical and abrasion resistant, durable top of one inch thick cast
material of epoxy resins and inert products, cast flat, with a uniform non-glare
black matte finish.

Backsplash curb: Same material as top, 6" high, integral with top, with 5/8"
coved juncture to top surface. Provide where tops abut wall surfaces and at
reagent ledges. Include end curb where top abuts end wall.

Reagent ledges. Same material as top. Provide 6" high x 7-1/2" wide single
faced units and 6" high x 9" wide double faced units [as shown on drawings| [as
required]. Ledge face shall permit installation of service fixtures and top shall be
removable for access to service utilities.

SINKS, DRAINS AND TRAPS

Epoxy resin sinks: Integrally molded from modified thermosetting black epoxy
resin, specially compounded and oven cured. Cove inside corners and pitch
bottom to threaded drain outlet.

1. Size: 18" x 15" x 9" deep.

2. Drainlocation: Center.

Sink supports:

1. Cabinet sinks. Support sinks on 11 gauge, adjustable, 1" x 2" x 1" channel
with reagent resistant finish. Provide two channels across width of cabinet,
attached to 3/8" diameter threaded hanger rods.

2. Table sinks: Support sinks on 2" wide, U-shaped steel straps screwed to
crossrails. Strapsshall be /4" thick; 1/2" thick for sinks over 250 sg. in. in
area. Straps shall have baked enamel finish.

3. Caulk joint between top and sink with non-hardening mastic.

C. Traps: 1¥%2" size, type P in thermoplastic polyethylene.
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2.08 LABORATORY FITTINGS

A. Water Service Fittings:

1. Water service faucets and valves shall have renewable unit containing all
working parts subject to wear, including replaceable stainless steel seat.
Unit shall have serrations for position locking into valve body.

2. Gooseneck vacuum breakers: Brass forgings integral with gooseneck, with
renewable seat and special design valve member for fine flow control.

3. Goosenecks shall have separate 3/8" IPS coupling securely brazed to
gooseneck to provide full thread for attachment of anti-splash outlet fittings,
serrated tips and filter pumps.

4.  Fixture finish: Chrome finish.

2.09 ACCESSORY EQUIPMENT

A. Pegboards:
1. Board: Epoxy resin board finished on face and edges. Where exposed,
finish back with slightly different surface texture and bevel bottom edges.

2. Pegs. Black polypropylene pegs in 5", 6-1/2" and 8" lengths, with
glassware protector base. Base of pegs shall be two prong style for
mechanical attachment. Do not bond pegsto board.

B. Service Support Struts: Heavy 1/4" x 1-1/2" steel channel uprights.
1. Fasten a top and bottom with U-shaped spreader and bolts, designed to
support tops, box curbs, troughs, hoods, or other heavy loads.
2. Sewvice piping and drain line hanger supports are to be provided by
contractor providing these services.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Casework installation:

1. Set casework components plumb, square, and straight with no distortion and
securely anchored to building structure. Shim as required using concealed
shims.

2. Bolt continuous cabinets together with joints flush, tight and uniform, and
with alignment of adjacent units within /16" tolerance.

3. Secure wall cabinets to solid supporting material, not to plaster, lath or
gypsum board.

4.  Abut top edge surfaces in one true plane. Provide flush joints not to exceed
1/8" between top units.

B. Work surface installation:
1.  Whererequired due to field conditions, scribe to abutting surfaces.
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2. Only factory prepared field joints, located per approved shop drawings, shall
be permitted. Secure joints in field, where practicable, in the same manner
as in factory, with dowels, splines, adhesive or fasteners recommended by
manufacturer.

3. Secure work surfaces to casework and equipment components with material
and procedures recommended by the manufacturer.

Sink ingtallation: Sinks which were not factory installed shall be set in chemical

resistant sealing compound and secured and supported per manufacturer's

Accessory installation:  Install accessories and fittings in accordance with
manufacturer's recommendations. Turn screws to seat flat; do not drive.

Repair or remove and replace defective work, as directed by [Architect] [Owner]

Adjust doors, drawers, hardware, fixtures and other moving or operating parts to

Clean countertops with diluted dishwashing liquid and water leaving tops free of

Provide all necessary protective measures to prevent exposure of casework and

C.
recommendations.
D.
3.02 ADJUSTING
A.
upon completion of installation.
B.
function smoothly.
3.03  CLEANING
A. Clean shop finished casework, touch up as required.
B.
all grease and streaks. Use no wax or oils.
3.04 PROTECTION OF FINISHED WORK
A.
equipment from exposure to other construction activity.
B.

Advise contractor of procedures and precautions for protection of material,
installed laboratory casework and fixtures from damage by work of other trades.

++ END OF SECTION + +
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SECTION 13220

GRANULAR ACTIVATED CARBON MEDIA

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope

1. CONTRACTOR and GAC mediasupplier shall provide al labor, materials, and
equipment for the installation of the GAC mediainto the GAC pressure vessal.

2. CONTRACTOR and GAC pressure vessal system manufacturer shal provideadll
labor, materials, equipment, and start-up services for the satisfactory operation
of the GAC mediato be supplied to the GAC pressure vessels.

3. CONTRACTOR shdl be completely responsible for the proper start-up,
operation and functions of the GAC media herein specified. CONTRACTOR
shall beresponsible for coordination of al interfaceswith other sub-contractors,
GAC pressure vessel system manufacturer, and GAC supplier to achieve the
required operation.

B. Related Sections:
1. Section 11900, GAC Pressure Vessls.

1.2 REFERENCES

A. Standardsreferenced in this Section are listed below:
1. American Water Works Association, (AWWA).
a AWWA B100, Granular Filter Material.
b. AWWA B604, Granular Activated Carbon (GAC).

1.3  QUALITY ASSURANCE

A. GAC Media Supplier's Qualifications:

1. CONTRACTOR shdl furnish the GAC media under this Section to be the
product of afirm regularly engaged in supplying this type of material.

2. CONTRACTOR shadl be prepared to document the GAC media supplier's
technical competence and experience in providing the GAC media specified
herein.

3. Supplier shall have aminimum of five (5) years experiencein producing materias
similar to that specified herein and shall evidence of at least five (5) installations
in satisfactory operation.

B. Indaller's Qualifications:
1. Provideasingleinstaller experienced in and regularly engaged in theinstallation
of GAC media  Submit name and qudlifications to CONTRACT
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CONSTRUCTION ADMINISTATOR.

C. Samplings:
1. Sampling shall be in accordance with AWWA B604.
2. The media manufacturer shall perform analyses to confirm gradation, effective
size, uniformity coefficient, iodine number, total ash content, and specific gravity
on the media prior to shipment.

D. Materials Testing:

1. The pre-shipment media testing shall be performed by an independent test
laboratory retained by the GAC supplier.

2. Sieve anayses shall be performed in accordance with AWWA B100. Test
reports shall include raw data, graphical results, computation of effective size,
and uniformity coefficient.

3. The specific gravity shall be determined for each sample. Testing shall be in
accordance with AWWA B604.

4. The GAC supplier shal provide affidavit of compliance.

E. Rejection of Filter Media:

1. Failure of the GAC mediato meet the requirements of the Contract Documents
as demonstrated by the certified test reports of the testing laboratory shall
constitute cause for rejection.

2. GAC mediathat has been rejected shall be removed from the Site and replaced
with acceptable material at CONTRACTOR'S expense.

3.  Asanadlternative, the CONTRACTOR may reprocessthe rgected materid at the
Site to meet the applicable requirements.

F. Testing Laboratory:

1. The GAC supplier shall retain the services of an independent testing laboratory,
acceptable to the CONTRACT CONSTRUCTION ADMINISTATOR, to
perform the tests specified herein, and to attest to the fact that the filter media
will comply with the requirements set forth herein, and that all testing work has
been in accordance with the methods stipulated.

2. All costs incidenta to the testing laboratory shall be borne entirely by GAC
supplier.

1.4 SUBMITTALS

A. Action Submittals:
Submit the following:
1. Shop Drawings:

a. CONTRACTOR shall submit GAC supplier’s product information not less
than 30 days prior to shipment, including grain size ranges for the GAC
media specified, specific gravity, in place density, total ash percent,
molasses, and iodine number. Mediasizes shall beinmillimetersand include
Effective Size (ES) and Uniformity Coefficient (UC). Data on flow rate
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versus expansion of the media during fluidization backwashing at three
different temperatures (5, 15, and 25 degrees Celsius) shall also beincluded.
This data shall be expressed as a percentage of in-service bed depth versus
backwash flow rate (gpm per square foot of contactor surface area). Clean
bed headloss data at each temperature shall be included.

2. Samples:

a  CONTRACTOR shall submit no lessthan 2-pound samples of GAC media
following delivery of shipment, with a Certificate of Analysis which shall
certify that sample shipped to the Siteisfrom the same batch as that shipped
to the Project Site, virgin GAC and in full compliance with the specifications
noted herein. No GAC media shall be placed until certified copies of the
testing laboratory report have been submitted to and approved by the
CONTRACT CONSTRUCTION ADMINISTATOR.

B. Informational Submittals:
Submit the following:
1. Qudlifications Statements:
a.  Media Supplier’s qualifications.
b. Instaler's qudlifications, including Manufacturer’s Certificate of Proper
Installation.
c. Testing Laboratory’s qualifications.
2. Source Quality Control Submittals:
a.  Submit gradation test results of GAC media, including Seve analysisprior to
loading and shipment.

1.5 PRODUCT, DELIVERY, STORAGE AND HANDLING

A. Deliver GAC mediato the Site to ensure uninterrupted progress of the Work.

B. Deéliver GAC mediain manufacturer’s bulk trailers used solely for transport of GAC
for potable use.

C. Conformto AWWA B604 and the requirements and recommendations of the GAC
media supplier.

D. Do not order materialsfor shipment until ENGINEER has approved the resultsof the
Certified Tests Results.

PART 2 - PRODUCTS

21 DESIGN CONDITIONS

A. Description:
1. The GAC media shal be capable of removing organic carbon, color, tastes, odors
and other organic contaminants from effluent from water pretrestment processes. The
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GAC shall be made from selected grades of North American based virgin bituminous
coal, capable of withstanding repeated backwash procedures without significant
change in physical sizes, and shall be suitable for thermal reactivation and re-use.
Only bituminous coal-based re-agglomerated GAC will be acceptable.

22 MANUFACTURERS

A. Cagon Carbon Corporation.
B. Norit Americas, Inc.

2.3 SPECIFICATIONS

A. The GAC media shall be clean, hard, durable particles in conformance with AWWA
B604, modified as follows:
1. Deéliver GAC mediain bulk trailers used solely for transport of GAC for potable
water use.
2. Deliver 40,000 pounds dry GAC for each GAC pressure vessel described in

Section 11900, GAC Pressure Vessel Systems.

3. The GAC media shall be NSF Standard 61 certified virgin material manufactured
from select grades of bituminous coal having the following properties:

a. Particle Size Digtribution: 12 by 40 carbon with maximum of 5 percent by
weight larger than No. 12 mesh (1.68 mm) sieve and maximum of 4 percent
by weight smaller than No. 40 mesh (0.42 mm) sieve.

b. Granular activated carbon with effective size of 0.55 to 0.75 mm, Uniformity
Coefficient of no greater than 1.9.

c. Minimum abrasion number of 75 (75 percent as determined by either the
stirring abrasion test or the Ro-Tap abrasion test).

d. Minimum adsorptive capacity as measured by iodine number of 1000 mg

iodine/g carbon.
Maximum water soluble ash of 0.5 percent by weight.
Maximum total ash content of 9 percent by weight.
Maximum moisture as packed of 2.0 percent by weight.
Apparent density, backwashed and drained of 0.46 to 0.65 g/cn’.
Particle density, wetted in water of 1.3 to 1.4 g/cn’.
j.  Porevolume of 0.75 to 0.85 cm/g.
4. The GAC media shall be manufactured in North America.
a.  All GAC media shall be thermally activated by re-agglomeration.
b. All GAC media shal be virgin. GAC media shall be an agglomerated
bituminous coal-based product with petroleum and coal based pitch binders

Sized to a granular form prior to baking and activation. Broken pelletswill

not be accepted. Lignite, peat, wood, coconut, direct activated, recycled, or

used GAC media will not be accepted.

c. Manufacturer shal indicate the source of the coal, GAC manufacturing
location, the agglomeration/thermal process and capacity of the
manufacturing facility.

Qe ™o
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d. The OWNER'S Representative reserves the right to inspect the GAC
manufacturing and thermal processing facility.

PART 3 - EXECUTION

3.1 GENERAL

A. CONTRACTOR shall provide the services of a qualified technical representative of
the GAC media supplier throughout the entirety of media inspection and installation
to ensure proper compliance with the procedures described herein. This provision,
however, shall not be construed as relieving CONTRACTOR of his overall
responshility for this portion of the Work.

B. GAC media preferentially removes oxygen from air. In closed or partialy closed
containers and vessels, oxygen depletion may reach hazardouslevels. If workersare
to enter a vessel containing GAC, appropriate sampling and work procedures for
potentially low oxygen spaces should be followed, including all applicable Federal and
State requirements. Any necessary permits for work in confined space must be
obtained.

3.2 PREPARATION

A. GAC pressure vessels shall be prepared as specified in Section 11900, GAC Pressure
Vessals.

3.3 INSTALLATION

A. GAC media shall be installed in GAC pressure vessels by the GAC media supplier
after CONTRACTOR and granular activated carbon (GAC) pressure vessel system
manufacturer complete cleaning, testing, and disinfection of GAC pressurevesselsand
appurtenant piping to the satisfaction of ENGINEER. 1n no case shall GAC mediabe
installed in the GAC pressure vessels prior to ENGINEER'’ sacceptance of hydrostatic
pressure testing results and bacteriological testing results.

B. GAC supplier shall deliver GAC mediain manufacturer’ sbulk trailers used solely for
transport of GAC for potable use. GAC will beloaded into the GAC supplier’ strailers
at the supplier’s production or storage facility prior to shipment to the project site.
Trailers shall be thoroughly cleaned prior to filling with GAC mediaand shall belined
or constructed with materials suitable for transporting GAC media that will be in
contact with potable water. Trailer hatches shall bear dated seals affixed by supplier
upon loading of GAC media into trailers, and seals shall be intact and undisturbed
upon arrival at the project site. Weight ticketsfor all GAC mediashall be provided to
CONTRACT CONSTRUCTION ADMINISTATOR for the actual GAC delivered.

C. CONTRACTOR shall provide potablewater supply connection for GAC transfer and
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flushing/rinse water. Manufacturer shall provide all necessary hoses, site glasses,
piping, and appurtenances for using this water.

D. GAC mediashall betransferred into GAC pressure vesselsaswater durry only, using
air pressure provided via the compressed air system as the motive force. Use of a
pump or eductor to transfer the GAC media from the trailer into the GAC pressure
vessels will not be allowed. Bag loading or dry loading of GAC into the GAC
pressure vesseals is prohibited.

E. CONTRACTOR shall be responsible for cleanup of al GAC media and durry spills
that may occur during the GAC transfer operation.

F.  GACsupplier shall coordinate with OWNER for training of operations and

maintenance staff on GAC media filling operation procedures during
initial installation of media.

34 MANUFACTURER'S SERVICES

A. A manufacturer’ strained specialist, experienced in theinstallation of GAC mediainto
GAC pressure vessels with at least five years of field experience, shall be provided to
installation supervision, start-up and test services and operation and maintenance
personnel training services. The representative will be present at the job site to
complete the following services. The representative should allow a minimum of two
days on site to complete the following services:

I nspection of the installed equipment.

Supervision of GAC loading and installation.

Startup assistance.

Troubleshooting.

Operator training.

agsrwDNPE

B. Manufacturer's representative shall operate the system in the presence of the
CONTRACT CONSTRUCTION ADMINISTATOR and verify that the media
conforms to requirements. Representative shall revisit the Site as often as necessary
until all trouble is corrected and the installation is entirely satisfactory.

C. All costs, including travel, lodging, meals and incidentals, shall be considered as
included in CONTRACTOR'’ S hid price.

++ END OF SECTION + +
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SECTION 13401

INSTRUMENTATION AND CONTROL SYSTEM GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1  SCOPE OF WORK

A. CONTRACTOR shall provide all labor, materials, equipment and incidentals as
shown, specified and required to furnish, install, calibrate, test, sart-up, and place
in satisfactory operation Instrumentation and Control System (ICS) equipment
necessary to perform specified functions in accordance with the requirements of
the Division 13 specifications (Sections 13401 through 13701) and the Contract
Drawings. CONTRACTOR shall fully coordinate the I nstrumentation and Control
System equipment provided under Division 13 with equipment provided under
other Divisions. The system includes, but is not limited to the following major
equipment:

1.

Primary sensor/transducers, field instruments, and associated mounting
hardware to be provided as specified in Section 13420, Primary Sensors and
Field Instruments, and as shown on the Drawings.

A programmable controller system with processors, communications
modules, and input/output modules as shown on the Drawings and as
specified in Section 13451, Programmable Logic Control System Hardware
and Software.

PLC Panels, Control Panels, and other enclosures as specified in Section
13430, Panels and Enclosures, and as shown on the Drawings. Panel
mounted instruments as specified in Section 13440, Panel Instruments &
Devices, and as shown on the Drawings. CONTRACTOR shall coordinate
the installation, testing and start up of the various system control panels,
instrumentation, and equipment provided under Division 11, Equipment, as
shown on the Drawings to ensure provision of a fully coordinated and
properly functioning Instrumentation and Control System.

Except for vendor furnished instrument cables as specified in Division 13, all
interconnecting cables, wiring, conduit, and associated components required
to interconnect the instruments and control panels shall be provided under
Division 16, Electrical. CONTRACTOR shall test, demonstrate and verify
proper functioning of all field wiring, field and panel terminations, control
panels, instrument loops and equipment functions prior to sart-up of the
Instrumentation and Control System.

The Network configuration and other enclosure such as network
interconnecting cables, wiring, conduit, and associated components required
to interconnect network shall be provided under Section 13453, DeviceNet.
CONTRACTOR shall provide the bus extender for the network if the length
is longer than Manufactures recommendation. CONTRACTOR shall test,
demonstrate and verify the proper function of network.

13401 - General Requirements
4775-012/3/25/11/NKWD/9:44 AM 13401-1



6. Division 11, Equipment, system equipment control panels, which are to be
furnished as part of a "packaged" system by the various system equipment
vendors, are identified by asterisks (*) on the Instrumentation (1) drawings.
Operational and functional requirements for these panels are specified in the
various Division 11 Sections and are shown on the Process and
Instrumentation Diagrams.

B. The Process and Instrumentation Diagrams (P&ID's) and the Specifications of
this Section and the other 13400 Sections illustrate and describe the overall
Instrumentation and Control System functional and operational requirements.

C. Programming of PLC and HMI will be Engineer. Loading of HMI workstation
and verification of existing HMI functionality shall be by Contractor.

1.2 QUALITY ASSURANCE

A. Generd:

1. Theinstrumentation and control system as specified in Sections 13401 through
13453 shall be furnished by a single supplier who shall assume responsibility
for providing a complete and integrated system.

2. All equipment, components, and materials required for the instrumentation
and control system shall be furnished by a single supplier who shall assume
the responsibility for adequacy and performance of all items.

3. Each supplier shall identify those system components which are not of his
manufacture.

4. Each supplier shall provide his company's quality assurance plan, and for
components which are not of his manufacture, the component manufacturer's
quality assurance plan. The plans shall include but not necessarily be limited
to: method of testing, raw material criteria, methods of documentation,
station control, "Burn-In", final tests, serialization coding, and packaging.

B. Instrumentation and Control System Supplier Qualifications:

1. Shall beafinancially sound firm having at least five years continuous
experience in designing, implementing, supplying and supporting
Instrumentation and Control Systems for municipal water treatment facilities,
which are comparable to the instrumentation system in terms of hardware,
software, cost, and complexity.

2. Shall have in existence at the time of bid advertisement, an experienced
engineering and technical staff capable of designing, implementing,
supplying, and supporting the instrumentation system and handling the
submittal, testing, and training requirements.

3. Shall have a thorough working knowledge of water treatment processes and
control philosophy in accordance with standard practices of the wastewater
treatment industry.
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4. Shall have a demonstrated record of prompt postive response to field
failures.

5. Shall have a record of prompt shipments in accordance with contract
obligations required for previous projects.

6. Shall have a demonstrated experience record of successful Instrumentation
and Control System equipment installations.

C. Supplier’s Responsibility:

1. CONTRACTOR shal retain the system supplier to assume the
responsibilities specified below. However, execution of these specified
duties by the system supplier shall not relieve the CONTRACTOR of the
ultimate responsibility for the control equipment.

a. Detalled design, engineering, fabrication, assembly, wiring, testing, and
debugging of the Instrumentation and Control System in accordance
with the Contract Documents, the reviewed submittal drawings, and all
referenced standards and codes.

b. Preparation, assembly, submission, and correction of all Instrumentation
and Control System submittals in accordance with the Contract
Documents.

c. Proper integration and interfacing of the Instrumentation and Control
System hardware, field devices, and panels including required
interfacing with package control systems furnished by other equipment
suppliers, with existing equipment, and with the plant electrical system.

d. Supervision of the ingtallation of the Instrumentation and Control
System, instruments, panels, consoles, cabinets, wiring, and other
components required.

e. Field modification and testing of existing control panels.

f. Cdlibration, testing, and start-up of the Instrumentation and Control
System.

g. Training of OWNER personnel in operation and maintenance of the
Instrumentation and Control System.

h. Handling of all warranty obligations for the control system components.

D. Reference Standards:

1. The following organizations have generated standards that are to be used as
guides in assuring quality and reliability of components and systems; govern
nomenclature; define parameters of configuration and construction, in
addition to specific details in this Specification and the Contract Drawings:

I.S.A., International Society of Automation.

U.L., Underwriters Laboratories.

A.W.W.A., American Water Works Association.
N.E.M.A., National Electrical Manufacturers Association.
O.S.H.A., Occupational Safety and Health Administration.
A.N.S.I., American National Standards Institute.

N.F.P.A., National Fire Protection Association.

SA.M.A., Scientific Apparatus Manufacturers Association.
|.E.E.E., Ingtitute of Electrical and Electronic Engineers.

—STQ TP o0 T
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J.  N.E.C, National Electrical Code.
k. F.M., Factory Mutual.

CONTRACTOR shall be responsible for scheduling and coordinating the system
installation with regard to all other work on the site and in accordance with the
provisions of the General Conditions. Said coordination shall be documented on the

Routine progress and coordination meetings will be scheduled by the ENGINEER.
The CONTRACTOR and a representative of the system supplier shall be required
to attend a minimum of five meetings with OWNER and ENGINEER at Taylor

The purpose of the meetings shall be to review the progress of the work involving
the instrumentation and control system and provide coordination for installation of

Representatives at the meetings shall have the competence and authority to make
any and all necessary decisions. Decisions and statements made at the meetings
shall commit the CONTRACTOR and system supplier to agreed procedures and

1.3 COORDINATION AND REVIEW MEETINGS
A.
project schedule.
B.
Mill Treatment Plant, 608 Grand Ave, Taylor Mill, KY 41015.
C.
the equipment to ensure congtruction schedules are met.
D.
schedules.
1.4  SYSTEM SUPPLIER PROJECT PERSONNEL
A.

CONTRACTOR shdll require the system supplier to provide a project manager

with responsibilities as follows:

1. Coordinate and schedule all work and assure that the project schedule is met.

2. Act as the liaison with CONTRACTOR for the ingtalation of the
Ingtrumentation and Control System equipment and shall assist in all matters
required for proper coordination and interfacing of the equipment and
processes.

3. Provide advice and technical consultation relative to installation techniques
and procedures for equipment furnished.

4. Ingadled system checkout, calibration, adjustment, and sart-up including
tuning of every control loop.

5. Maintenance services during the field test as specified in Section 13403,
Ingtrumentation and Control System Start-up, and Field Testing.

6. Involvement in the on-site system training of plant personnel.

7. Resolving of control problems encountered during initial start-up and testing of
all instrumentation and control equipment.

8. The project manager shall have a minimum of five years experience in systems

engineering and start-up and shall have a thorough working knowledge of the
hardware and software supplied for the instrumentation and control system.
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B. CONTRACTOR shal require the system supplier to provide training personnel to
comply with the requirements of Section 13404, Plant Monitoring and Control
System Training.

1.5 SUBMITTALS

A. Shop Drawings.
1. Generd:

a.  Make Shop Drawing submittals in accordance with the requirements of
the Contract Documents, including Section 01330, Submittal
Procedures. Submit all substitutions (products by manufacturers other
than those specifically named) in accordance with the requirements of
Section 01630, Substitution Procedures.

b. Preparation of shop drawings shall not commence until after the pre-
submittal conference specified below.

c. Manufacture of the Instrumentation and Control System shall not
commence until related submittals have been approved by Engineer.

d. Shop Drawings shall be submitted in complete packages grouped to
permit review of related items as generally outlined below.

e. Submittals shall be made using 3-ring “D” binders with identification
labels on cover and web to indicate Project, Contract, Contractor,
Supplier, Submittal No., and Contents. Table of Contents and tab
dividers shall be used to separate and identify information for each
different submittal item.

f.  Symbol and text sizes used on all computer generated drawings and
diagrams shall be of sufficient size so as to be fully legible on the actual
size of plotsto be provided for review and final record drawings.

g. Review of Shop Drawings will be for conformance with Contract
Documents and with regard to functions specified to be provided.

h.  All submittals shall be tailored for the project by indicating all options or

accessories provided and/or deleting or crossing out non-applicable
options or information.

2.  Pre-Submittal Conference:

a

b.

CONTRACTOR shall arrange and conduct a pre-submittal conference
on the control system within 90 days of the Notice to Proceed.

The pre-submittal conference shall be attended by representatives of
CONTRACTOR, OWNER, the instrumentation and control system
supplier, and ENGINEER at Taylor Mill Treatment Plant, 608 Grand
Ave, Taylor Mill, KY 41015.. CONTRACTOR shall allot one full
working day for the conference and that time shall be included in the
price of this Contract.

The purpose of the pre-submittal conference shall be to informally
review and approve the manner in which the control system supplier
intends to respond to the Contract requirements before any submittals
are prepared.
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d. CONTRACTOR shall prepare the items listed below for presentation at
the pre-submittal conference. The information shall be submitted to the
Engineer one week, at aminimum, prior to the date of the conference.

1)

2)

3)

4)

5)

A list of equipment and materials required for the control system
and the brand which CONTRACTOR proposes to use for each item.
A list of proposed exceptions to the plans and specifications along
with a brief explanation of each. Approval shall be subject to a
formal submittal.

A sample of each type of submittal specified herein. These may be
submittals prepared for other projects.

A bar chart type schedule for all instrumentation and control system
related activities from the pre-submittal conference through start-up
and training. Particular emphasis shall be given to dates relative to
submittals, design, fabrication, factory testing, deliveries,
ingtallation, field testing, commissioning, and training. The
schedule shall be subdivided to show activities relative to each
major item or group of items when everything in a given group is
on the same schedule.

A general outline of the type of tests to be performed to verify that
all sensorgtransducers, instruments, and control equipment are
functioning properly.

3. Submittal Requirements:
a  Product information for all sensorg/transducers and field instruments.
Include the following:

1)
2)
3)
4)
5)
6)

7)

8)
9)

Manufacturer's product name and model number.

Instrument tag number from Contract Documents.

Manufacturers sandard catalog product data.

Description of construction features.

Performance and operation data.

Installation and  mounting  details, instructions, and
recommendations.

Identification of all wiring interconnections and points of
connection.

Service requirements.

Dimensions.

b. Programmable Controller and Operator Interface System Information:

1)

13401 - General Requirements

System Description:

a) Detalled block diagram showing system hardware
configuration and identifying manufacturers and model
numbers of all system components.

b) Software language and organization.

¢) Format, protocol, and procedures for remote communications
and local communications with input/output modules and
peripheral devices.

d) On-line and off-line capabilities for programming, system
utilities, and diagnostics.
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€)

f)

Input/output point listing with 1/O module cross reference
identification.
List of spare parts and test equipment.

2) Equipment Hardware:

a)
b)
0)
d)

€)

f)

Manufacturer’s standard catalog product data for all system
components.

Layout drawings showing front, rear, end, and plan views to
scale of all processing equipment, 1/O components, power
supplies, and peripheral devices.

Construction details, features, and procedures.

Interconnection diagrams including termination details, cable
identification lists, and cable lengths.

Plans showing equipment layout in control panels.

Installation requirements, instructions, and/or
recommendations

3) Software Description:

a)

b)

Standard technical documentation covering all aspects of the
programmable controller software functions and capabilities,
including instruction set description and programming
procedures related to control, monitoring, logging, and alarming
functions.

Documentation describing memory type, size and structure and
listing 1/0O and Data Table memory and size of memory
available for programs.

c. Panes, Consoles, and Cabinets Information:
1) Layout Drawings include the following:

a)

b)
0)

d)

€)

f)
9)
h)
)

Front, rear, and interior subpanel viewsto scale. Scale shall be
identified on the Drawings.

Dimensional information.

Tag number and functional name of components mounted in
and on panel or enclosure.

Product information on all panel components. Include
information as specified above for the field sensors/transducers
and instruments.

Nameplate location and legend including text, letter size, and
colors to be used.

Location of anchoring connections and holes.

Location of external wiring and/or piping connections.
Mounting and installation details.

Subpanel layouts and mounting details for all items located
inside control panels.

2) Panel schematic and internal point-to-point wiring and/or piping
diagrams, include the following:

a)
b)
0)
d)

13401 - General Requirements
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Wiring sizes, types, and numbers.

Piping sizes and types.

Terminal strip and post numbers for al interconnections.
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3)

4)
5)

6)

7)

e) Color coding.
f) Functional name and manufacturer's designation for
components to which wiring and piping are connected.
Electrical control schematics in ladder format, utilizing graphic
symbols in accordance with IEEE standards, for al circuits
indicated in the Specifications or on the Contract Drawings. No
"typical" wiring diagrams will be acceptable and no tables or charts
to describe wire numbers will be acceptable. All wires shall be
labeled and shown on the submittal drawings.
Plan showing equipment layout in each area.
Stock lists or Bill of Materials for each panel including tag number,
functional name, manufacturer's name, manufacturer's model
number, and quantity for all components mounted in or on the panel
or enclosure.
Detailed heat calculations for each panel or enclosure to verify that
there is sufficient dissipation and/or generation of heat to maintain
interior panel temperatures within the maximum and minimum
operating temperature of all panel components with the ambient
temperatures as specified.
Over-current coordination study, including fuse and circuit breaker
time-current curve overlays, to confirm proper coordination
between all over-current devices, internal and external to panels.

d. Field wiring and piping diagrams, include the following:

1)
2)
3)
4)

5)

6)

Wiring and piping sizes, types, and numbers.

Terminal strip numbers for each wire termination.

Color coding.

Conduits, junction boxes, and pull boxes in which wiring is to be
located.

Location, functional name, and manufacturer's designation of items
to which wiring and/or piping are connected.

Point-to-point wiring diagrams shall include all interconnections
between field devices, panels, control stations, lighting panels, and
motor starters.

e. Instrument loop diagrams for all analog display and control loops
prepared using 1SA standard symbols in accordance with ISA standard
S5.4, include the following:

1)
2)

3)
4)
5)
6)

7)
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Functional name of loop.

| SA tag numbers as shown in the Specifications and on the Contract
Drawings.

Functional name and manufacturer’s name and model, product or
catalog number for each item in the loop.

Location of each item.

Signal type and calibrated range, scale, or setpoint for each item.
Transmitter output drive and receiver input impedances. Show totd
loop impedance and reserve.

| dentification of loop and instrument energy sources.
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8) Identification of all interconnections. Include wire numbers, sizes
and types, cable numbers, conduit numbers, intermediate junction
box identification and location, terminal numbers, and grounding
connections.

Factory Test and Plant Monitoring schedules/procedures shall be as

specified in Sections 13402, Plant Monitoring and Control System

Factory Testing, and 13403, Plant Monitoring and Control System Start-

up, and Field Tegting.

Prove existing “as-built” drawings for al communications networks

before installation of any new equipment. Drawings shall indicate make

and model of al equipment, addresses, and locations, media type,
converters, panels, etc.

B. Control System Operation and Maintenance Manuals:

1. Furnish six copies of O&M manuals for the Instrumentation and Control
System in accordance with the requirements of Section 01781, Operation and
Maintenance Data, and the supplemental requirements below:

2. The O&M manuals shall include the following:

a

b.

Name, address, and telephone number of each manufacturer's local

service representative.

Complete list of supplied system hardware parts with full model

numbers referred to system part designations, including spare parts and

test equipment provided.

Copy of all approved submittal information and system shop drawings

as specified herein with corrections made to reflect all shop drawing

review comments and the actual system as tested and delivered to the
site for installation. Half-size black line reproductions shall be provided
for all shop drawings larger than 11 by 17 inches.

Complete up-to-date system software documentation as described above.

The software documentation shall be in suitable binders and shall be

labeled with the system supplier’ s name, the date, and the project name

Manufacturer's Original Copies of Hardware, Instalation, Assembly,

Programming, and Operations Manuals for all control system

components. Manuals shall include the following information:

1) General descriptive information covering the basic features of the
equipment.

2) Physical description covering layout and installation requirements
and all environmental constraints.

3) Standard technical documentation covering the procedures for
programming, operation, start-up, shutdown, and calibration of the
equipment and explaining how the various control functions are
performed.

4) Principles of operation explaining the logic of operation; provide
information covering operation to a component level.

5) Maintenance procedures covering checkout, troubleshooting, and
servicing; checkout procedures shall provide the means to verify
the satisfactory operation of equipment, troubleshooting
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procedures shall serve as a guide in determining faulty
components, and servicing procedures shall cover requirements
and recommended time schedule for calibration, cleaning,
lubrication and other housekeeping and preventive maintenance
procedures.

6) Wiring, schematic, and logic diagrams.

7) Safety considerations relating to operation and maintenance
procedures.

8) Manufacturer's recommended spare parts list with model numbers.

3.  All O&M Manuals shall be tailored for the project by indicating all options
or accessories provided and/or deleting or crossing out non-applicable
options or information. Submittals not complying with this will be returned
without review and shall be resubmitted when in compliance.

4. The O&M Manuals shall be printed on heavy, first quality paper. Large
manuals shall be submitted in three ring binders with a table of contents and
index tabs to identify the various devices. The table of contents shall
reference the applicable specification section(s) for each item and shall be
included in each volume of multi-volume manuals. Comply with the require-
ments of Section 01781, Operations and Maintenance Data.

C. Record Drawings and Documentation:

1. CONTRACTOR and system supplier shall revise all system shop drawings
and submittals to reflect as-built conditions in accordance with the
requirements of the Contract Documents and the supplemental requirements
below.

2. Six copies of all revised shop drawings and documentation shall be
submitted to the Engineer to replace out-dated drawings and documentation
contained in the System O&M Manuals. Half-size black line sets shall be
provided for all drawings larger than 11 by 17. Specific instructions for
out-dated drawing removal and replacement shall be provided with the
record drawing submittal.

3. Full-size black line prints of wiring diagrams applicable to each control
panel shall be placed inside a clear plastic envelope and stored in a suitable
print pocket or container inside each control panel.

D. Reports:
1. Two copies of the following reports shall be submitted to the ENGINEER:
a.  Factory Test Reports as specified in Section 13402, Plant Monitoring and
Control System Factory Testing.
b. Ingtallation Inspection and Field Calibration Reports as specified in
Section 13403, Plant Monitoring and Control System Start-up, and Field
Testing.

1.6  EQUIPMENT DELIVERY, HANDLING AND STORAGE

A. CONTRACTOR shall make all arrangements for transportation, delivery and
storage of the equipment and materials in accordance with the requirements of the
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Contract Documents, requirements of the system supplier, and requirements of the
equipment manufacturers.

B. Instrumentation and Control System equipment shall be packaged at the factory
prior to shipment to protect each item from damage during shipment and storage.
Containers shall be protected against impact, abrasion, corrosion, discoloration
and/or other damages. Clearly label contents of each container and provide
information on the required storage conditions necessary for the equipment. Keep
OWNER and ENGINEER informed of equipment delivery.

C. All equipment shall be handled and stored in accordance with manufacturer's
instructions and relevant organization standards. Equipment shall be protected
from weather, moisture and other conditions which could cause damage. Items
which require a controlled environment for storage such as panels and
microprocessor units shall be stored in a climate controlled warehouse or facility.
System supplier shall notify CONTRACTOR in writing, with copies to OWNER
and ENGINEER, of the storage requirements and recommendations for the
equipment prior to shipment.

1.7 GENERAL DESIGN REQUIREMENTS

A. Power Supplies:

1. All electrically powered equipment and devices shall be suitable for
operation on 120 volt £ 10 percent, 60 Hz + 2 Hz power. If a different
voltage or closer regulation is required, a suitable regulator or transformer
shall be provided.

2. Appropriate power supplies shall be furnished by CONTRACTOR for all
two-wire transmitters. Power supplies shall be mounted in control panels or
enclosures.

3. Design all power supplies for a minimum of 130 percent of the maximum
simultaneous current draw.

4. A power on-off switch or circuit breaker shall be furnished for each item
requiring electrical power.

5.  Provide isolation transformers and/or line voltage regulators as required to
eliminate electrical noise and/or transients entering on the primary power
line. Coordinate and comply with requirements shown on the Electrical
Drawings and specified elsewhere in Division 16.

B. Signal Requirements:

1. The control system shall be designed to use 4 to 20 mA dc analog signals,
unless otherwise specified.

2. Signal converters and repeaters shall be provided where required. Power
supplies shall be sized adequately for signal converter and repeater loads.

3. Signals shall be isolated from ground.

4. Signals shall not have a transient dc voltage exceeding 300 volts over one
millisecond nor a dc component over 300 volts.
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The system will be used in a municipal treatment plant environment where
there can be high energy ac fields, dc control pulses, and varying ground
potentials between the sensorg/transducers and the system components. The
system design shall be adequate to provide proper protection against
interferences from all such possible situations.

C. Miscellaneous:

1.

All Instrumentation and Control System components shall be heavy-duty
types, designed for continuous service in a municipal treatment plant
environment. The system is to contain products of a single manufacturer,
when possible, and to consist of equipment models which are currently in
production.

All Instrumentation and Control System components shall be designed to
automatically return to accurate measurement within 15 seconds upon
restoration of power after a power failure or when transferred to standby
power supply.

Surge protection shall be provided for all power supplies, field instruments,
and all other control system components to protect against damage by
electrical surges.

All field-mounted instruments and system components shall be designed for
installation in humid and slightly corrosive service conditions. All field
mounted instrument enclosures, junction boxes, and appurtenances shall
conformto NEMA 4X requirements unless otherwise specified.

All relays with interconnections to field devices shall be wired through
terminal blocks. Terminals as part of the relay base are not an acceptable
aternate.

All panel mounted instruments, switches, and other devices shall be selected
and arranged to present a pleasing coordinated appearance. All front of panel
mounted devices shall be of the same manufacturer and model line.

All components furnished including field and front and rear of panel
instruments shall be tagged with the item number and nomenclature
indicated on the Contract Documents and/or approved Shop Drawings.
Ranges and scales specified herein shall be coordinated to suit equipment
actually furnished.

Field-mounted devices shall be treated with an anti-fungus spray.
Field-mounted devices, instruments and control panels/enclosures shall be
protected from exposure to freezing temperatures and from overheating due
to prolonged exposure to high ambient temperatures, and shall be provided
with sunshields to protect the enclosure surfaces from the additional heating
effects of exposure to direct sunlight.

D. Environmental Conditions:

1.

The control system shall be designed and constructed for continuous
operation under the following temperature and humidity conditions:
a.  Indoor locations for control panels and instruments:
1) Ambient Temperature: shall be as shown on the HVAC drawings.
2) Relative Humidity: 98 percent maximum.
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b. Outdoor locations for control panels and instruments:
1) Ambient Temperature: -25to 110 degreesF.
2) Relative Humidity: 100 percent maximum.

E. System Designs:

1. Range, scale, and setpoint values specified or shown are for initial setting and
configuration. Coordinate these values with the actual equipment furnished to
implement proper and stable process action as systems are placed in operation.

2. For any items where ranges, scales, and setpoints may not have been specified,
CONTRACTOR shal submit a recommendation to the ENGINEER for
review.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

++ END OF SECTION ++

13401 - General Requirements
4775-012/3/25/11/NKWD/9:44 AM 13401-13



(This page was left blank intentionally.)

13401 - General Requirements
4775-012/3/25/11/NKWD/9:44 AM 13401-14



SECTION 13402

INSTRUMENTATION AND CONTROL SYSTEM FACTORY TESTING

PART 1 - GENERAL

11

REQUIREMENTS AND RESPONSIBILITIES

A.

1.2

CONTRACTOR shall provide al labor, material, equipment and incidentalsas shown,
gpecified and required to perform factory testing, before shipment, at the
manufacturer'sfacility to verify that system components are functioning properly and
that they meet the functional and performance requirements of the Contract
Documents.

CONTRACTOR shall submit information on factory testing proceduresto verify that
testing shall fulfill the requirements as specified herein. Submittal shall be made at
least two months in advance of any scheduled testing and shall include dates of
scheduled tests.

CONTRACTOR shal notify ENGINEER in writing at least four weeks before
expected initiation of tests. Owner and Engineer reserve the right to witness test
panels and enclosures. If test site isless than 200 miles from job site, cost of lodging,
meals, and travel for OWNER and ENGINEER will be their respective
responsibilities, otherwise expenses are Contractor’s responsibility. Regardless of
distance, if factory tests are not performed on the agreed date as a result of
CONTRACTOR’s or manufacturer's action, aforementioned costs shall be borne by
CONTRACTOR. The presence of OWNER and ENGINEER during testing doesnot
relieve the CONTRACTOR from conforming to the requirements of the Contract
Documents and shall in no way imply acceptance of the equipment.

The Factory Test cannot begin until al related Instrumentation and Control System
shop drawings have been submitted and approved.

SYSTEM HARDWARE INSPECTION AND TESTING

All system hardware components shall be tested to verify proper operation of the
equipment as stand alone units. Test shall include, but not be limited to, thefollowing:

AC/DC power checks.

Power fail/restart tests.

Diagnostics checks.

Test demonstrating that all specified equipment functional capabilities are
working properly.

El N
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B. All panels's, console and cabinets wiring shall be checked to verify compliance with
Specifications and approved shop drawings. Inspection shal include, but not be
limited to, the following:

1. Nameplatesand tags.

2. Wiresizes and color-coding.

3. Terminal blocks spare requirements.

4. Proper wiring practices and grounding.
5. Enclosure flatness, finish, and color.

6. Annunciator and terminal block spares.

C. Three sets of current, as-built drawings, for al panels and enclosures to be tested,
shall be provided at the Factory Test for use by OWNER and ENGINEER.

D. All PLC programming required to perform I/O testing, as specified below, shall be
provided by Contractor. Three sets of current PLC programs shall be available to
OWNER during the witnessed factory test.

E. All PLC input/output devices shall be tested to verify proper operation and basic
calibration. CONTRACTOR shall test al input and output points prior to the
witnessed factory test and shall provide copies of signed and certified check lists or
other documentation to demonstrate the completion of /O testing. All 1/O (both
digital and analog), shall be tested during the witnessed factory test. PLC 1/0 testing
shall include, as a minimum, the following:

1. Simulateafield digital input for each PLC digital input point at the terminal strip
of the control panel and verify the signal presence at the PLC Data Table.

2. Simulate a field analog input for each PLC analog input point at the terminal
strip of the control panel and verify the signal presence at the PLC Data Table.

3. Forcean output for each PLC digital output point and verify the signal presence
at the terminal strip in the control panel.

4. Simulate an analog output for each PLC analog output point and verify signal
presence at the terminal strip in the control panel.

F. PLC communications shall be tested to verify that communications between unitsis
operating properly. Communications shall be tested by simulating an input at the
remote rack and verifying PLC processor response.

1.3 FACTORY TEST REPORTS

A. Pand and control component modifications and corrections required as a result of
testing shall be completed and documented before shipment of the panels. Panelsshall
not be shipped from the factory until two copies of certified factory test reports
indicating satisfactory performance have been submitted and approved. Factory test
reports shall include the following information:

1. List of tests performed.
2. Certified check lists or documentation verifying al 1/0 has been tested, as
specified above.
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3.  Documentation verifying al panel wiring has been checked.
4. List of required modifications or corrections identified during the Factory Test

and corrective action taken.
5. Factory test reports shall be signed and dated by an authorized representative of

the system supplier.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

++ END OF SECTION + +
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SECTION 13403

INSTRUMENTATION AND CONTROL SYSTEM START-UP, COMMISSIONING,
AND FIELD TESTING

PART 1 - GENERAL

1.1 SYSTEM CHECK-OUT AND START-UP RESPONSIBILITIES

A. CONTRACTOR sghdl provide al labor, materials, equipment, and incidentals
necessary to perform and coordinate the check-out, start-up, commissioning, and field-
testing of the Instrumentation and Control System.

B. CONTRACTOR shall retain the services of the system supplier to supervise and/or
perform check-out and start-up of all system components. As part of these services,
the system supplier shal include, for those systems which they did not manufacture,
the services of authorized manufacturer's representatives to check the equipment
installation and place the equipment in operation. The manufacturer's representative
shall be thoroughly knowledgeable about the installation, operation, and maintenance
of the equipment.

1.2 SYSTEM CHECKOUT AND START-UP

A. CONTRACTOR, systemsupplier, and instrument suppliersasapplicable, shdl perform
the following:

1. Check and approvetheinstalation of al instrumentation and control components
and all cable and wiring connections between the various system components
prior to placing the various processes and equipment into operation.

2. Conduct acomplete system checkout and adjustment, including calibration of all
instruments, tuning of control loops, checking operation functions, and testing of
fina control actions. All problems encountered shall be promptly corrected to
prevent any delays in start-up of the various unit processes.

3. PLC and Ethernet communications shall be tested to verify that communications
between components is operating correctly.

B. CONTRACTOR shdl provide all test equipment necessary to perform the testing
during system checkout and start-up.

C. CONTRACTOR and system supplier shall be responsible for initial operation of the
I nstrumentation and Control System and shall make any required changes, adjustment
or replacements for operation, monitoring, and control of the various processes and
equipment necessary to perform the functions intended.

D. CONTRACTOR shdl furnishto the ENGINEER certified calibration reportsfor field
instruments and devices, specified in Section 13420, Primary Sensors and Field
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1.3

Instruments, and panel mounted devices, specified in Section 13440, Panel Instruments

and Devices, as soon as calibration is completed.

1. Receipt of any cdlibration certificate shall in no way imply acceptance of any work
or instrument.

2. The cdibration certificate forms shall be prepared and furnished by
CONTRACTOR and shall contain the information shown on the sample
calibration certificate included at the end of this section. All calibration data
pertinent to the individual instruments shall be provided on the calibration
certificates.

3. Each cdlibration certificate shall be signed and dated by an authorized
representative of CONTRACTOR. Three copies of each completed certificate
shall be submitted to ENGINEER.

CONTRACTOR shall furnishto ENGINEER three copies of an installation inspection
report certifying that all equipment has been installed correctly and is operating
properly. The report shall be signed by authorized representatives of both
CONTRACTOR and the system supplier.

COMMISSIONING

Following the Instrumentation and Control System checkout and initial operation,

CONTRACTOR shal perform a complete system test in the presence of the

ENGINEER to verify that al equipment is operating properly as a fully integrated

system, and that the intended monitoring and control functions are fully implemented

and operational.

1. Commissioning can only begin when all instruments and control panels are

installed and wired. Operation and Maintenance manuals as specified in Section

13401, Plant Monitoring and Control System Genera Requirements, and a

schedule for training must be approved prior to Commissioning.

All spare parts must be on site and accepted prior to Commissioning.

3. CONTRACTOR shall submit to the ENGINEER a schedule for Commissioning,
including a proposed start date, at least three weeks in advance.

N

Commissioning shall include, as a minimum, the following checks:

1. All wiring shall be checked at each termination point for correct wire size, type,
color, termination and wire number.

2. All instruments and devices shall be checked to verify compliance with the
specifications and approved shop drawings. The calibration of analog devices
shall be verified including the zero and span.

3. Anaog wiring shall be checked for correct polarity and ground continuity at each
termination point in the loop.

4. All analog loops shall be verified at each termination point at 0%, 50%, and 100%
signal levels.

All PLC hardware shall be thoroughly tested to verify proper operation. Sysemtesting
shall include, as a minimum, the following:

13403 - Start up and Field Testc
4775-012/3/25/11/NKWD/9:45 AM 13403-2



1. Alldigita inputsshall be activated at the field element to verify proper responseat
the digital input card.

2. All analog inputs shall betested at the field transmitter over afull rangeto verify
proper response at the analog input card.

3. All digital and analog outputs shall beforced to verify proper response at the fina
control element.

4. Communications shall be tested between all components.

D. CONTRACTOR shadl provide the following documentation for use during the
Commissioning effort. This documentation is in addition to that included in Section
13401.

1. Complete panel schematic and internal point-to-point wiring interconnect
drawings as detailed in Section 13401, Plant Monitoring and Control System
General Requirements.

Complete electrical control schematics in accordance with | EEE standards.

3. Complete panel layout drawings as detailed in Section 13401, Plant Monitoring
and Control System General Requirements.

4. Complete field wiring diagrams as detailed in Section 13401, Plant Monitoring
and Control System General Requirements.

5. Complete instrument loop diagrams as detailed in Section 13401, Plant
Monitoring and Control System Genera Requirements.

6. Completed Calibration Certificates for all field and panel devices that require
adjustment or calibration.

7. CONTRACTOR shdl provide one set of Commissioning documentation for the
OWNER'S personnel, one set for field use, and the required number of sets for
CONTRACTOR'S use.

8. Thedrawings corrected and modified during Commissioning shall form the basis
for the "As-Built" record drawing requirement as specified in Section 13401,
Plant Monitoring and Control System General Requirements.

N

E. Any defectsor problemsfound during the Commissioning effort shall be corrected by
CONTRACTOR and then retested to demonstrate proper operation.

14 FIELD TEST

A. Following the completion of Commissioning, the instrumentation and control system
including field sensorg/transducers, panels, and instruments shall be running and fully
operational for a continuous 60 day Field Test. The Field Test may occur at different
times in the construction schedule for the various process areas, as the areas are
completed. The Feld Test cannot begin until al defects identified during
Commissioning have been corrected and the OWNER and ENGINEER agree that the
Field Test can begin.

B. DuringtheField Test, the programmable controller and HMI software shall be loaded
and tested by the Engineer, and the control system shall be available to plant operating
personnel for use in the normal operation of the plant.
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C. The conditions listed below shall constitute system failures which are considered
critical to the operability and maintainability of the system. The Field Test shal be
terminated if one or more of these conditions occur. Following correction of the
problem, a new 60 consecutive day Field Test shall begin.

1. Failure to repair a problem within 120 consecutive hours from the time of
notification of afailure.

2. Recurrent type hardware problems, if the sametype of problem occursthreetimes
or more.

D. The following conditions shall constitute a system failure in determining the 60
consecutive day Field Test.

1. Lossof communications between devices on the communications network(s).

2. Failure of one or more input/output components.

3. Failures affecting ten or more input/output points simultaneously.

4. Failures of any type affecting one more regulatory control loops or sequential
control strategies thereby causing a loss of the automatic control of the process
variable or process sequence operation.

Failure of a power supply.
Failure of three or more primary sensorg/transducers or field instruments
simultaneously.

o o

E. Completion of the 60 consecutive day Field Test without any restarts, will constitute
acceptance of the instrumentation and control system by the OWNER.

F. All parts and maintenance materials required to repair the system prior to completion
of the Field Test shall be supplied by CONTRACTOR at no additional cost to the
OWNER. If partsare obtained from the required plant spare partsinventory, they shal
be replaced to provide a full complement of parts as specified.

G. Aninstrumentation and control system Malfunction/Repair Reporting Form shall be
completed by the plant personnel and/or ENGINEER to document failures, to record
CONTRACTOR notification, arrival and repair times and CONTRACTOR repair
actions. Format of the form shall be developed and agreed upon prior to the start of
the Field Test.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +
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CALIBRATION CERTIFICATE

Tag Number/Loop Number:
Loop Description:
Instrument Location:
Manufacturer:
Model Number
Adjustable Range:
Calibrated Range:
Remarks:

Installation Per Manufacturer's Requirements? Yes No
Installation Per Contract Documents? Yes No
If "No", explain:

Cdlibration Test:
Input (Units) Output (Units) Accuracy

0%

10%

25%

50%

5%

90%

100%

Switch Test: Switch Point Switch Point
Setting Deadband Upscale Downscale

Setpoint 1
Setpoint 2
Setpoint 3
Setpoint 4

| hereby certify that the above information is correct and accurate, to the best of my
knowledge, and that the instrument indicated above has been supplied, installed, calibrated,
and testing in accordance with the manufacturer's recommendations and the Contract
Documents, unless otherwise noted.

Receipt of this Calibration Certification shall in no way imply acceptance of any work or
instrument supplied as a part of this Contract.
Contractor's Signature: Date:
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SECTION 13404

INSTRUMENTATION AND CONTROL SYSTEM TRAINING

PART 1 - GENERAL

CONTRACTOR shall provide al labor, materials, equipment and incidental asshown,
specified and required to perform and coordinate all required training at times and

CONTRACTOR shall retain the services of the system supplier to provide operation
and maintenance training for all Instrumentation and Control System equipment as

For equipment items not manufactured by the system supplier, system supplier shall
provide for on-site training by an authorized representative of the equipment
manufacturer. The manufacturer's representative shall be fully knowledgeable in the

CONTRACTOR shall be responsible for all costs associated with training and shall

All training shall be conducted in normal eight-hour working days until conclusion of

Comply with the requirements of Section 01821, Instruction of Operations and

Contractor shall provide separate training sessions for operator and maintenance

Within 120 days of the effective date of the Noticeto Proceed, CONTRACTOR shall
submit his plan for training. Included in the plan shall be course outlines and

11 REQUIREMENTS AND RESPONSIBILITIES
A.
locations acceptable to the OWNER.
B.
specified herein.
C.
operation and maintenance of the equipment.
D.
provide all required materials, texts, and supplies.
E.
the training course.
F. All training sessions may be video taped by OWNER at OWNER'’ S expense.
G.
Maintenance Personnel.
H.
personnel.
1.2 SUBMITTALS
A.
schedules,
B. Traning Submittal Requirements:

1. CONTRACTOR shal submit the following information for each training course
as described below, a minimum of two months in advance of any scheduled
training.
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a. A detaled outline of the topicsto be covered including expected duration of
each topic.

b. The name(s) and qualifications of the person(s) proposed to conduct the
training.

c. A list of al operations manuals, maintenance manuals, supplies, etc. to be
provided to the training course attendees.

1.3 ON-SITE TRAINING

A. Primary Sensors/Transducers and Field Instruments:

1.

Provide on-site operation and maintenance training sessions by the system

supplier and the equipment manufacturer representatives prior to placing the

equipment in continuous operation. The qualified equipment manufacturer’s

representatives shall provide, as a minimum, the following operation and

maintenance training:

a.  Pressure Gauge/Switches, Diaphragm Seals, Inline Pressure Element: One

hour of training.

Venturi Flowmeter: One hour of training.

Radar Level Transmitter: One hour of training.

Differential Pressure Transmitter: One hour of training.

Float Level Switch: One half hour of training.

Turbidity Analyzers: Two hours of training.

pH Analyzer: One hour of training.

TOC Analyzer: Two hour of training.

Operator and maintenance training shall accomplish the following:

a.  Provideinstruction covering use and operation of the equipment to perform
the intended functions.

b. Provide instruction covering procedures for routine, preventative, and
troubleshooting maintenance including equipment calibration.

c. Explain procedures for placing the equipment in and out of operation and
explain necessary actions and precautionsto be taken regarding the overall
instrumentation and control system.

S@ o o0 oT

B. Control Panels:

1.

Within first thirty days of continuous operation of the control panels, retain

qualified representatives of the system supplier and equipment manufacturer to

instruct on-site OWNER personnel. The qualified representatives of the system

supplier and equipment manufacturer shall provide, asaminimum, the following

control panel training:

a.  All PLC Panels. Two hours of training.

Operator and maintenance training shall accomplish the following:

a.  Provideinstruction covering the use and operation of the control panelsand
all items contained on or within the control panels.

b. Provide instruction covering procedures for routine, preventative, and
troubleshooting maintenance including device calibration.
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c. Explain, with assistance from OWNER'’ S authorized (programming) agent,
procedures for placing the control panelsin and out of operation.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

++ END OF SECTION + +
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SECTION 13420

PRIMARY SENSORS AND FIELD INSTRUMENTS

PART 1 - GENERAL

11 DESCRIPTION

A. Scope:

1. CONTRACTOR shall furnish, ingtall, calibrate, test, adjust, and place into
satisfactory operation the primary sensors and field instruments as shown on the
Drawings and specified herein.

2. The Drawings and Specifications illustrate and specify functional and general
construction requirements of the sensors and field instruments and do not
necessarily show or specify all components, wiring, piping, and accessories
required to make a completely integrated system. CONTRACTOR shall provide all
components, piping, wiring, accessories, and labor required for a complete
workable and integrated system.

3. CONTRACTOR shall be responsible for installing in-line flow elements and for
providing taps in the process piping systems for installation of other flow and
pressure sensing instrumentation.

B. Coordination: Coordinate with other suppliers for installation of all items specified
herein and required to ensure the complete and proper interfacing of all the components
and systems.

12 QUALITY ASSURANCE

A. Comply with the requirements of Section 13401, Instrumentation and Control System
General Requirements.

B. Acceptable Manufacturers:

1. Furnish primary sensors and field instruments by the named manufacturers or equal
equipment by other manufacturers.

2. The named manufacturers have been specified to establish the standard of quality
and performance of the equipment to be supplied.

3.  Obtain all sensors and field instruments of a given type from the same
manufacturer.

C. Manufacturers Responsibilities and Services:

1.

Design and manufacture the primary sensors and field instruments in accordance
with the applicable general design requirements specified in Section 13401,
Instrumentation and Control System General Requirements. and the detailed
specifications herein.
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2. Feld supervision, inspection, start-up, and training in accordance with the
requirements of Section 13403, Instrumentation and Control System Start-up,
Commissioning and Field Testing, and Section 13404, Instrumentation and Control
System Training.

1.3 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Comply with the requirements specified in Section 13401, Instrumentation and Control
System General Requirements.

B. The primary sensors and field instruments shall not be delivered to the site until all
product information and system shop drawings for the sensors and instruments have been
approved.

1.4 SUBMITTALS

A. Comply with the requirements specified in Section 13401, Instrumentation and Control
System General Requirements.

1.5 MATERIALS OF CONSTRUCTION FOR WETTABLE PARTS

A. Provide compatible materials of construction for primary sensors and field instrument
(wetted) parts that come in contact with the process fluids listed in the Instrument Index.

1.6 INSTRUMENT INDEX

Section  Description Page
2.1.1 Level Transmitter — Radar Type 5
2.1.2 Level Switch — Float Type 6
2.2.1 Pressure Switch 6

7

8

2.2.2 Pressure Gauges — Bourdon Tube
2.2.3 Pressure Seal-Diaphragm Type

224 Process Seal — In-line Type 9

225 Pressure Transmitter 10
2.2.6 Differential Pressure Indicating Transmitter 11
231 Venturi Tube 13
24.1 pH Analyzer 14
24.2 TOC Analyzer 15
243 High-Range Turbidity Analyzer 17
244 Low-Range Turbidity Analyzer 18

PART 2 - PRODUCTS

20 GENERAL
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2.0.1 |IDENTIFICATION TAGS
A. Type: White engraved phenolic.
B. Function: Identify specific characteristics of all sensors and field instruments. All
instruments, whether field or panel mounted, shall have an identification tag.
C. Performance Requirements:

1. Tag numbers of sensors and field instruments shall be as shown on the drawings and
as specified. For items not shown or specifically tagged, the item tag number shall
be established by the system supplier.

2. Information to be permanently engraved onto the tag shall include the identifying
tag number, manufacturer, model number, service, and range.

3. The tags shall be fastened to the device with self-tapping stainless steel screws.
Where fastening with screws cannot be accomplished the tags shall be permanently
attached to the device by acirclet of stranded stainless steel wire rope and clamp.

4. All sensors and field instruments mounted on or within control panels and enclosures
shall have the identification tag installed so that the engravings are easily visible to
service personnel. Panel mounted devices shall have the tag attached to the rear of
the device.

D. Construction Features:
1. Tagsshall be engraved with 3/16-inch letters and constructed as follows.
a.  3/32-inch thick laminated phenolic for engraving composed of core, laminated
on both sides with a matte (non-glare) finish cover sheet.
b.  Coreto be black; cover sheet to be white.
c.  Mounting holesto be centered on width and 1/4 inch from each end.
2.0.2 PROCESSTAPS, SENSING LINESAND ACCESSORIES
A.

Water Pressure Sensing Lines and Accessories for Flow and Pressure Transmitters:

agkrwbdE

Material: Copper Water Tube, ASTM B-88, Type L, drawn temper or anneal ed.
Pressure Rating: 150 psi.

Size: 1/2inch O.D. for water.

Connections. Brass Compression Type, "Swagelok™ by Crawford, or equal.
Shut-off Valves:

a Type: Ball.

b Pressure Rating: 150 psi.

C Body, Ball and Stem: Brass.

d Packing: High Density TFE.

e. Handle: Nylon with metal travel stops.

f. Support Rings. TFE coated brass.

g End Connections. Removable "Swageloks', or equal.

h. Model: Whitey 45 series for water, or equal.

Manifolds:
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a Type 5vave and 3-valve meter manifolds for differential pressure
transmitters and pressure transmitters, respectively.

b. Materials. Type 316 stainless steel Body, Bonnets and Stems; Delrin seats;
Teflon Packing.

c. Manufacturer: Anderson-Greenwood; or equal.

B. Pressure Tap Sensing Lines and Accessories for Pressure Gauges and Pressure Switches:
1. For Process Sensing Taps in Ductile Iron, Steel and Stainless Steel Piping Systems:

a Material and Fittings: Type 304 Stainless Steel Pipe (ASTM A 312) and
threaded fittings and adapters (ASTM A 403).

b. Sizes: 1/2 inch minimum for main sensing piping and 1/4 inch gauge and
switch connections.

C. Pressure Rating: Equal to or greater than the applicable system test pressure
as specified in the Schedule in Section 15052, Exposed Piping Installation.

d.  Accessories.

1) For applications not requiring diaphragm seals, provide separate 1/2 inch
Type 316 stainless steel threaded ball valve for each gauge and switch.

2) For applications requiring diaphragm seals, provide a separate 1/2 inch
threaded Type 316 stainless steel ball valve for seal process side shutoff.
Ball valves shall be provided in accordance with specifications in Section
15100, Vaves and Appurtenances.

2. For Process Sensing Taps in Copper and Thermoplastic Piping Systems:

a Pipe Material and Fittings: Use same type of pipe material and fittings as that
used in the process piping system. PV C pipe and fittings shall be provided in
accordance with the requirements of Section 15067, Thermoplastic Pipe.

b. Sizes. 1/2 inch minimum for main process sensing piping and 1/4 inch for
gauge and switch connections.

C. Pressure Rating: Equal to or greater than the applicable system test pressure
as specified in Section 15052, Exposed Piping Installation.

d.  Accessories
1) For copper piping system taps with or without seals, provide a separate

1/2 inch minimum threaded brass or bronze ball valve for each gauge and
switch.

2) For PVC piping systems with or without diaphragm seals, provide a
separate 1/2 inch threaded ball valve for process sensing line shutoff. Ball
valves shall be provided in accordance with the specifications in Section
15100, Vaves and Appurtenances.

C. Pressure Tap Sensing Lines and Accessories for Differential Pressure Gauges:
1. Process tubing and isolation valves: provide process tubing and isolation valves as

shown on the Drawings and in accordance with the following requirements:

a  Process Tubing:
1) Material: Type 316 stainless steel tubing, ASTM A2609.
2) Size: 3/8-inch outside diameter, medium wall thickness.
3) Connections. Type 316 stainless steel compression type, “Swagelok Tube

Fittings” by Swagelok Co., or Equal
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b. Isolation Valves:
1) Type Ball. Ball valves shall be provided in accordance with the
specifications in Section 15100, Valves and Appurtenances.

Function: Local power on-off selector switch for instruments. All four-wire transmitters,
as identified in the individual instrument sub-sections below and as shown on the
Drawings, shall be provided with a 120 VAC power on-off selector switch located at the

1. Selector Switch: NEMA 4X rated, SPDT. Comply with the requirements of

2.  Enclosure: NEMA 4X rated, non-metallic, Allen Bradley 800H rosite glass polyester

Type: Microprocessor based, non-contacting, 25GHz pulsed radar type continuous liquid
level measuring system consisting of a 4’ horn antenna with a 4” 150lb. flange and
integral transmitter. The radar liquid level measuring system shall produce an output

2. Local Indication: Identical to range. Digital display showing Engineering units, as

12. Unit shall be capable of mounting in an extended nozzle without horn extending out

13. Unit shall have dynamic false echo suppression for changing tank conditions.

2.0.3 AC POWER ON-OFF SWITCH
A.
instrument.
B. Construction Features:
Specification Section 13440, Panel Mounted Instruments.
enclosure, or equal.
21 LEVEL INSTRUMENTATION
211 LEVEL TRANSMITTERS- RADARTYPE
A.
signal linear with level.
B. Performance Requirements:
1. Range: As specified inthe Instrument Schedule.
well as bar graph to display 0 to 100 percent of calibrated span.
3. Accuracy: 0.1 percent of range.
4. Reaction Time: 1 second, minimum.
5. Vibration Resistance: 20 to 2000 Hz.
6. Power: 24 VDC loop power.
7.  Output: Isolated 4-20 mA DC, into 0 to 550 ohms.
8. Ambient Temperature Limits:
a  Transmitter: -40to 176 degreesF.
b. Antenna/seal: -40to 176 degrees F
9. Unit shall be intrinsically safe when used with barriers.
10. Beam spread 8 degrees or less.
11. Unit configurable viaHart and handheld programmer.
of nozzle.
C. Construction Features:

13420 - Primary Sensors and Fidd | nstruments
4775-012/3/25/11/NKWD/9:46 AM 13420-5



1. Enclosure:
a NEMA 4X.
b. Enclosure Material: PBT.
2. Electrical Connection: 1/2-inch NPT.

D. Accessories.
1.  Weather shield/protective cover.
2. Intrinsically safe handheld programmer.
3. 6" to 4’ flange adapter.
E. Manufacturer and Model:
1. Siemens, model Sitrans LR250

212 LEVEL SWITCH - FLOAT TYPE

A. Type Direct acting, pear shaped, eccentric weighted, displacement type liquid level
Sensor.

B. Construction Features:

1. Float Body: Hollow hermetically sealed, rigidly molded of polypropylene
containing mechanical switch and eccentric metal weight.

2. Mechanical Switch: SPDT switch rated 16 amps resistive at 120 VAC and five
amps resistive at 30 VDC.

3. Weight: Weight to cause sensor to hang straight down from cable when not
immersed and only allow float to pivot when immersed in liquid.

4. Electrical Cable:
a.  Heavy duty, three conductor, flexible and submersible cable, sheathed in PVC

and connected to float and switch with watertight seal.

b.  Length furnished to be sufficient to extend to junction box.

C. Manufacturer and Mode!:
1.  Flygt, model ENM-10.

2.2 PRESSURE INSTRUMENTATION

2.2.1 PRESSURE SWITCH

A. Type: Switch assembly with diaphragm/piston pressure sensor.

B. Function: Sense gauge or differential pressure and open or close a contact when the
pressure reaches the specified trip point.

C. Performance Requirements:
1. Operating Range: As specified in the Instrument Schedule.
2. Setpoint: As specified in the Instrument Schedule.
3.  Setpoint Repeatability: + 1 percent of range.
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D. C
1

N

Nogkw

Output: Snap action switch, SPDT rated not less than 10 amp resistive at 120VAC
and 1/2 amp resistive at 125V DC.

Switch and Reset Action: Adjustable deadband.

Adjustable Deadband Setting: As specified in the Instrument Schedule.

Adjustable Deadband Range: At least + 20 percent from setting.

Ambient Temperature Limits: -4 to 140 degrees F.

onstruction Features;

Pressure Transducer Housing and Diaphragm Materials. Coordinate with the
process piping materials.

a  Water service with copper pipe: Brass housing with Buna-N diaphragm.

b.  Other services: Type 316 stainless steel housing with Viton diaphragm.

Set and Reset Point Adjustments. Adjustable external adjusting nuts and pressure
setting scalesin psi.

Process Connection: 1/2 NPT.

Housing: Copper-free die cast aluminum, NEMA 4X.

External Mounting Lugs.

Adjusting Nuts Metal Cover with Gasket.

Electrical Connection: 3/4-inch NPT.

E. Manufacturer and Model:

Ea SN SN

Automatic Switch Company
Ashcroft

United Electric

Or equal.

2.2.2 PRESSURE GAUGE —BOURDON TUBE

A. Type: Bourdon Tube Pressure Element Type, Liquid Filled Gauge (for pressure ranges of
15 psi and greater and vacuum ranges to 30 inches HQ):

B. Performance Requirements:

1.
2.

Range: As specified in the Instrument Schedule.
Accuracy: £0.5 percent of span (ANSI B40.1 Grade 2A).

C. Construction Features:

1.

Noghk,wd

Case:

a  Solid front design constructed of glass filled polyester.
b. Color: Black.

Size: 4-1/2-inch.

Ring: Threaded, glass filled polyester.

Window: Safety glass.

Dial: White with black markings.

Filling Liquid: Silicone oil.

Overpressure protection: Full blowout back.
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10.
11.
12.

Bourdon Tube and Socket:

a  Type 316 Stainless Steel.

b.  Heliarc welded unless otherwise specified.
Movement:

a 300 series Stainless Stedl.

b. Rotary geared with Teflon S coating, or cam and roller type.
c. Built-in overload and underload movement stops.
Connection: 1/2-inch male NPT, bottom.

Mounting: Stem Mount.

Calibration:

a  Adjustable pointer.

b. Externally accessible zero adjustment.

D. Accessories:

1.

2.

Pressure Snubber: Sintered stainless steel snubber threaded into gauge socket or in
external stainless steel housing with 1/4-inch NPT male and female connections.
Process Isolation: Provide ball valves for process isolation in accordance with the
requirements of Paragraph 2.0.2 of this Section.

E. Manufacturer and Model:

1.

2.
3.
4.

Helicoid
Ashcroft
Wika

Or equal.

2.2.3 PROCESS SEAL - DIAPHRAGM TYPE

A.

B.

Type: Chemical Seal.

Generdl:

1.

The complete diaphragm seal assembly, including gauge, switch or transmitter,
shall be factory assembled, filled and calibrated to the ranges and switch setpoints
specified prior to shipment.

System Supplier Manufacturer shall be responsible for assuring that fill volumes
and sensitivities of the supplied seals and diaphragms are suitable to provide the
required gage, switch or transmitter accuracy over the specified measurement range
or a switch setpoints.

Location and orientation of the gages, switches and seal assemblies shall be
coordinated with the actual piping and equipment installations so that gages and
indicators shall be easily read and accessed for maintenance by plant personnel.
Where field mounting and orientation conflicts arise due to incomplete coordination
with field changes in the process piping and equipment installation, assemblies shall
be relocated, re-oriented, re-assembled and re-calibrated as directed by Owner.

Construction Features:

1.

Instrument Connection: 1/2-inch NPT.
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Process Connection: 1/2-inch NPT.

Flushing Connection: 1/4-inch NPT.

Top Housing Materials: Type 316 stainless steel.
Process Side Housing Materials:

316L Stainless Steel for metallic piping.

PV C or CPVC to match non-metallic piping.
Bolting Materials: Type 316 Stainless Steel.
Diaphragm, O-Rings, and Gasket Materials:

©CONDOAWN

Process Fluid Diaphragm O-Rin Gasket
Raw Water 316 SS Teflon Teflon

10. Filling Liquid: Silicone oil.

11. Working Pressure Rating: Equal to or greater than the attached gage or switch
operating pressure specified in Exposed Piping Schedule in Section 15052, Exposed
Piping Installation, whichever is greater.

D. Accessories:
1. Providefill/bleed screw to permit filling of instrument and diaphragm seal.
2. Provide a clean-out ring which holds the diaphragm captive in the upper housing to
allow the upper housing assembly to be removed for recalibration or cleaning of the
process side housing without the loss of filling liquid or change in calibration.

E. Manufacturer and Model:

1. Helicoid
2.  Wika

3.  Ashcroft
4.  Orequal.

2.24 PROCESS SEAL —IN-LINETYPE

A. Type Elastomer isolated pressure sensor mounted in-line, providing full 360 degree
pressure sensing, with integral mounted and filled pressure gauge and/or switch as shown
on the Process and Instrumentation Diagrams and specified in the Instrument Schedule.

B. Construction Features:
1. Sensor Body and Flanges: Type 316 stainless stedl.
2.  Sensor Sleeve: Buna-N.
3. Sensing Liquid: Silicone filled.
4. Instrument Connection: 1/2-inch NPT.

C. Assembly and Calibration:
1. The complete pressure assembly, including gauge or switch or transmitter, shall be
factory assembled, filled and calibrated to the ranges and switch setpoints specified
in the Instrument Schedule prior to shipment.
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Location and orientation of the gages, switches and pressure element assemblies
shall be coordinated with the actual piping and equipment installations so that gages
and indicators shall be easily read and accessed for maintenance by plant personnel.
Where field mounting and orientation conflicts arise due to incomplete coordination
with or field changes in the process piping and equipment installation, assemblies
shall be relocated, re-oriented, re-assembled and re-calibrated as directed by the
Engineer.

D. Pressure Instrumentation shall be as specified herein.

E. Manufacturer and Moddl:

1.
2.
3.

Ashcroft
Onyx Valve
Or equal.

225 PRESSURE TRANSMITTER

A. Type Solid State two-wire transmitter.

B. Function: Monitor system pressures as shown and as specified in the Instrument
Schedule. The transmitter shall display the monitored pressure value and shall output a 4
to 20 mADC signal proportional to the monitored pressure.

C. Performance Requirements:

1.

2.
3.
4

No o

10.

11.
12.

13.

Range: As specified in the Instrument Schedule.

Positive Overrange Protection: At least 1.25 times the maximum span limit.

Local Indication: As specified in the Instrument Schedule.

Accuracy (includes combined effects of linearity, hysteresis, and repeatability):

+0.10 percent of calibrated span.

Repeatability: 0.05 percent of calibrated span.

Hysteresis. 0.05 percent of calibrated span.

Stability (drift over a six month period): Not more than +0.25 percent of

transmitter’ s upper range limit.

Power: Designated to operate on power from receiver or remote power supply,

nominal 24 VDC.

Supply Voltage Effect: Output change not greater than 0.005 percent of span for

each one volt change in supply power.

Output:

a  Isolated direct acting 4 to 20 mADC.

b.  Digital process variable signal superimposed on 4 to 20 mADC signal without
compromising loop integrity

Ambient Temperature Limits: -20 to +180 degrees F.

Ambient Temperature Effect (Total Error per 100 degrees F change between the

Ambient Temperature Limits): Not more than +1.0 percent of the transmitter’s

upper range limit (maximum span).

5 year runtime warranty.
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D. Construction Features:

1. Measuring elements protected by sealing diaphragm.

2. Non-Wetted Parts:
a.  Body and Process Connection Bolting: Type 316 stainless steel.
b. Housing and Cover: Die cast low copper aluminum alloy finished with epoxy

paint system; covers shall be threaded and seated on Buna-N O-rings; NEMA
4 raing.

3. Process Wetted Parts: To be compatible with the process fluid as indicated in the
Instrument Schedule.

4. Cdlibration Adjustments:
a Zero & Span: Manually adjustable, without exposing electrical components

vialocal non intrusive push buttons, and has Hart capability.

5. Zero Elevation and Suppression: The extent that the amount of suppression plus the
calibrated span does not exceed the upper range limits of the sensor.

6. Damping: Internal Adjustable.

7. Built-in electrical surge and RFI protection.

8.  Electrical Conduit Connection: 1/2-inch NPT.

9.  Process Connection: 1/2-inch NPT.

10. Provide a single shutoff valve at each process line tap to enable live process removal
of transmitter.

11. Indicator: Provide integral indicator with range in engineering units.

E. Manufacturer and Mode!:

1. Siemens Sitrans P

2. Foxboro

4. Rosemount

5. Orequd

2.2.6 DIFFERENTIAL PRESSURE INDICATING TRANSMITTER

A. Type Solid State two-wire transmitter.

B. Function: Differential pressure meter shall be capable of sensing pressure from two
sources. The transmitter shall display the monitored differential pressure value and shall
output a4 to 20 mADC signal proportional to the monitored differential pressure.

C. Performance Requirements:

1. Range: Asspecified in the Instrument Schedule.

2. Positive Overrange Protection: At least 1.25 times the maximum span limit.

3. Local Indication: As specified in the Instrument Schedule.

4. Accuracy (includes combined effects of linearity, hysteresis, and repeatability):
+0.10 percent of calibrated span.

Repeatability: 0.05 percent of calibrated span.

Hysteresis. 0.05 percent of calibrated span.

o U
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10.

11.
12.

13.

Stability (drift over a six month period): Not more than *0.25 percent of

transmitter’ s upper range limit.

Power: Designated to operate on power from receiver or remote power supply,

nominal 24 VDC.

Supply Voltage Effect: Output change not greater than 0.005 percent of span for

each one volt change in supply power.

Output:

a. Isolated direct acting 4 to 20 mADC.

b. Digital process variable signal superimposed on 4 to 20 mADC signal without
compromising loop integrity.

Ambient Temperature Limits: -20 to +180 degrees F.

Ambient Temperature Effect (Total Error per 100 degrees F change between the

Ambient Temperature Limits): Not more than £1.0 percent of the transmitter’s

upper range limit (maximum span).

5 year runtime warranty.

D. Construction Features:

1.
2.

3.

7.

8.
9

10.
11.
12.
13.

Measuring elements protected by sealing diaphragm.

Capillary tube: Provide 316 S.S. Capillary tube from remote diaphragm seal to

Sensor.

Non-Wetted Parts:

a.  Body and Process Connection Bolting: Type 316 stainless steel.

b. Housing and Cover: Die cast low copper aluminum alloy finished with epoxy
paint system; NEMA 4 rating.

Element Type: Dual Diaphragm Seal Type

Process Wetted Parts: To be compatible with the process fluid as indicated in the

Instrument Schedule.

Calibration Adjustments:

a Zero & Span: Manually adjustable, without exposing electrical components via
local non intrusive push buttons, and has Hart capability.

Zero Elevation and Suppression: The extent that the amount of suppression plus the

calibrated span does not exceed the upper range limits of the sensor.

Damping: Internal Adjustable.

Built-in electrical surge and RFI protection.

Electrical Conduit Connection: 1/2-inch NPT.

Process Connection: 1/2-inch NPT.

Indicator: Provide integral indicator with range in engineering units.

Provide Block and Bleed valves on the

E. Manufacturer and Moddl:

1.
2.
3.
4.

Siemens Sitrans P
Foxboro
Rosemount

Or equal

23 FLOWINSTRUMENTATION
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23.1 VENTURI TUBE

A. General: The metering primary element shall be of the pressure differential producing
type utilizing pure static pressure sensed at the inlet and throat sections.

B. Required Features:

1.

No

Inlet section shall be comprised of a cylindrical section, of similar diameter as the
pipe, in which the high pressure tap is installed and shall incorporate to condition the
flow profile before it entersthe throat section.

Laying length of the throat shall be at least 0.5 times the throat diameter. Low
pressure tap shall be installed in this section. Outlet cone shall be truncated, having
an included angle of ten degrees. Interior and exterior surfaces, except the throat,
shall be coated with atwo part bitumastic epoxy finish.

Differential pressure shall indicate static pressure change only. Devices employing
entire or partial Pitot effects, amplifying differential by changing flow direction at
the point of sensing pressure, thus introducing unwanted hydraulic noise, shall not be
acceptable.

Tube coefficient shall be constant for pipe Reynolds number of about 50,000 and
greater and independent of Betaratio and line size.

Tube shall be constructed of fabricated steel. Pressure connection for the inlet and
throat section shall be Type 316 stainless steel. Throat liner shall be constructed of
Type 316 stainless steel.

Tube shall be provided with 150 pound flanges.

Metering element shall not have debris-collecting cavities or annular chambers, but
shall have a single pressure connection at the inlet and throat. In addition, a vent
port and drain shall be included on a 90-degree plane to the metering tap on the inlet
section.

Approval data shall state and substantiate the value and tolerance of the coefficient,
the effect of up and downstream piping configurations, the head loss in percent of
pipe velocity head and shall provide proof that the coefficient is independent of line
size and Betaratio.

Accuracy shall be £0.75 percent of actual rate of flow. This accuracy shall be
substantiated by a two times standard deviation calculation of at least thirty
calibrated tube coefficients of different line size, and Beta ratio tubes or by
University, Hydraulic Laboratory calibration of each flow tube.

C. Accessories:

1.

Provide a differential pressure transmitter (as specified in Article 2.2.), 5-way block
and bleed valve and stainless steel capillary tubing.

D. Manufacturer and Moddl:

1.
2.

3

4.

Primary Flow Signal
BIF

Foxboro

Or equal

24 ANALYTICAL
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241 pHANALYZER

A. Type: Continuous monitoring system consisting of pH sensor and a micro-processor-
based analyzer transmitter designed to measure pH of the sample and produce a
proportional output signal linear to the pH.

B. Performance Requirements:
1. Sensor:

a
b.

Range: 0to 14 pH units.
Response Time: 95 percent of full scale in five seconds.

2. Analyzer/Transmitter:

PaepoTe

e «

Range: 0to 14 pH units.
Accuracy: 0.01 percent full scale.
Repeatability: 0.01 percent of span.
Stability: 0.05 percent of span for 24 hours, non-cumulative.
Outputs:
1) Two 4 to 20 mADC outputs. Individually programmable, insulated, direct
acting into 0 to 600 ohms.
2) Alarm Outputs:
a) Four Relayswith SPDT Form C contacts.
b) Contactsrated 5A at 120 VAC.
c) Selectable Lo-Hi, Hi-Hi, Lo-Lo.
Ambient Temperature Range (Transmitter): -4to 140 degrees F.
Ambient Temperature Coefficient: Lessthan 0.03 percent of span per degrees
C.
Ambient Relative Humidity: 0 to 95 percent RH non-condensing.
Analog Output Resolutions. 0.004 percent mA (12-bit) resolution.

C. Construction Features:
1. Sensor:

PapoTe

«

h.

Wetted Materials: Chemical resistant Liquid Crystal Polymer.

Body: Epoxy body, chemical resistant Liquid Crystal Polymer.

Electrodes. pH and reference electrodes to be contained in sensor body.
Sensor to contain thermistor for process temperature correction.

Sensor to be constructed to allow refurbishing of pH 7 buffer in the standard
electrode chamber.

Provide submersible, flow-through sensor.

Cable: PVC jacketed submersible type cable terminated in numbered spade
lugs. Provide length as required to connect to remotely mounted transmitter
(25 feet minimum length).

Connection: Provide enlarger/reducers as required to provide a 3/4-inch NPT
female connection.

2. Analyzer/Transmitter:

a

Microprocessor-based solid state circuitry designed for measurement of pH
and transmission of proportional output signal linear to pH.
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g.
h

Built-in simulator used in conjunction with front panel controls and display to
verify calibration, proper internal functioning of the analog-to-digital
conversion, processing, outputs and setting up alarms.

Front of panel membrane sealed keypad for display control and transmitter
function control testing and calibration. Front panel switch shall also allow
alternate display of readouts for pH, temperature, and mA outputs.

Built-in Self Diagnostics. Error messages shall be presented on the display to
indicate operational and equipment malfunctions. Errors shall include
EPROM failure (datais not valid), scaling card not present or not recognized,
analog-to-digital converter not responding, RAM failure, or internal serial
communications failure.

Indicator: Graphical dot matrix LCD, 128x64 pixels. 1/2-inch character
height.

Housing: NEMA 4X polycarbonate face panel, epoxy-coated cast aluminum
door and case, nylon mounting bracket, and brackets to allow for handrail,
surface mounting, or pipe stand mounting.

Power Supply: 120 VAC 10 percent, 50/60 Hz, 10 watts.

Memory Backup: All configuration data shall be stored in non-volatile
EEPROM.

3. Mounting:

a

b.

Sensor mounting:
1) Focculation basins outlet — Provide stainless steel slide rail assembly
with stainless steel L bracket for mounting to wall.

Refer to contract drawings for mounting details.

D. Accessories.

1. NEMA 4X rated 120 VAC Power On-Off selector switch as specified in Article
2.0.3, above.

2. Provide instrument (clean water) flushing nozzle, solenoid valve, and all
tubing/piping necessary. Provide transmitter programming of flushing schedule
(coordinate with Owner) for instrument. Include all accessories and appurtenances
necessary for complete and operational flushing system.

E. Manufacturer and Mode!:
1. HACH, model pHd sensor with sc200 Transmitter.

242 TOCANALYZER

A. Type: Continuous monitoring system consisting of Non-dispersive infrared (NDIR) CO2
detector and a micro-processor-based analyzer transmitter designed to measure TOC of
the sample and produce a proportional output signal linear to the TOC.

B. Performance Requirements:
1. Sensor:

a
b.

Range: 0to 10 mg/l TOC.
Response Time: T90 <5 minutes
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2. Analyzer/Transmitter:

PapoTe

f.
g.
h
I.

Range: 0to 10 mg/l TOC
Accuracy: 0.02 percent full scale.
Repeatability: 0.02 percent of span.
Minimum Detection Limit. < 0.0015 mg/| for range 0-5 mg/| at 77 degreesF.
Outputs:
1) Two 4 to 20 mADC outputs. Individually programmable, insulated, direct
acting into 0 to 600 ohms.
2) Alarm Outputs:
a) FiveRelayswith SPDT Form C contacts.
b) Contactsrated 5A at 120 VAC.
c) Selectable Lo-Hi, Hi-Hi, Lo-Lo.
Ambient Temperature Range (Transmitter): -41to 140 degrees F.
Ambient Temperature Coefficient: Lessthan 0.03 percent of span per degrees
C.
Ambient Relative Humidity: 0 to 80 percent RH non-condensing.
Analog Output Resolutions. 0.004 percent mA (12-bit) resolution

C. Construction Features:

1. Sensor:
a  Body: PVDF body
b.  Automatic Calibration, Validation and Cleaning
c.  Provide clean, CO2 free air or Nitrogen at 2.8 to 6.2 bar(40-90psi)
d. Sample Connection: Provide ¥z-inch OD tube, compression fitting
e Drain Connection: Provide 1 %2-inch OD standard drain pipe
f. UV lamp qty: up to four (but maximum of two for drinking water).
g. Sampleinlets: 2 (raw water, filtered water).

2. Analyzer/Transmitter:

a

b.

—

Microprocessor-based solid state circuitry designed for measurement of TOC
and transmission of proportional output signal linear to TOC.

Built-in simulator used in conjunction with front panel controls and display to
verify calibration, proper internal functioning of the analog-to-digital
conversion, processing, outputs and setting up alarms.

Front of panel membrane sealed keypad for display control and transmitter
function control testing and calibration.

Built-in Self Diagnostics. Error messages shall be presented on the display to
indicate operational and equipment malfunctions. Errors shall include
EPROM failure (datais not valid), scaling card not present or not recognized,
analog-to-digital converter not responding, RAM failure, or internal serial
communications failure.

Indicator: 16-Character alpha-numeric backlit display..

Enclosure: NEMA 4X polycarbonate face panel, epoxy-coated and brackets
to alow for surface mounting.
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g. Power Supply: 120 VAC +10 percent, 50/60 Hz, 10 watts.
h.  Memory Backup: All configuration data shall be stored in non-volatile
EEPROM.
D. Accessoriesand Options:

1. NEMA 4X rated 120 VAC Power On-Off selector switch as specified in Article
2.0.3, above.

2. Provide one year supply of all reagents and consumable required for normal
operation.

3. Provide manufacturer’s servicing/calibration/cleaning of equipment for a period of
one year after start-up.

4. Purgeair unit.

5. Provide EPA version of product.

E. Manufacturer and Model:
1. HACH, model 1950Plus On-Line TOC Analyzer

243 HIGH-RANGE TURBIDITY ANALYZER

A. Type: Continuous monitoring system consisting of a sensor and a microprocessor-based
analyzer/transmitter designed to continuously measure the turbidity of liquids and
produce an output signal linearly proportional to the turbidity. Unit shall utilize back
scattered light type signal analysis to measure and detect the light scattered at 90 degrees
of the incident light beam.

B. Performance Requirements:
1. Sensor:
a  Range: 0.01-9999.9 NTU
b. Response Time: 45 Seconds
c.  Humidity: 5to 95% non -condensing
2. Analyzer/Transmitter:
a  Range: 0.01-9999.9 NTU
b.  Accuracy: 5% from 0.01 to 2000 NTU, +10% from 2000 to 9999 NTU
C. Repeatability: 0.01 percent of span.
e.  Outputs:
1) Two 4 to 20 mADC outputs. Individually programmable, insulated, direct
acting into 0 to 600 ohms.
2) Alarm Outputs:
a) FiveRelayswith SPDT Form C contacts.
b) Contactsrated 6A at 120 VAC.
c) Selectable Lo-Hi, Hi-Hi, Lo-Lo.
Ambient Temperature Range (Transmitter): -41to 140 degreesF.
Ambient Temperature Coefficient: Lessthan 0.03 percent of span per degrees
C.
Ambient Relative Humidity: 0 to 80 percent RH non-condensing.
Analog Output Resolutions: 0.004 percent mA (12-bit) resolution

e «
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C. Construction Features:
1. Sensor:

a  Body: NEMA 12, Corrosion-Proof

b. Sample Connection: Provide 3/4-inch NPT tube, compression fitting

c. Dran Connection: Provide ¥+inch NPT drain pipe

d. All wetted parts shall be compatible with the process fluid.

e. Sample flow raterequired is1.0to 2.0 L/min

2. Analyzer/Transmitter:

a  Microprocessor-based solid state circuitry designed for measurement of
Turbidity and transmission of proportional output signal linear to Turbidity.

b.  Built-in simulator used in conjunction with front panel controls and display to
verify calibration, proper internal functioning of the analog-to-digital
conversion, processing, outputs and setting up alarms.

c. Front of panel membrane sealed keypad for display control and transmitter
function control testing and calibration.

d. Built-in Self Diagnostics. Error messages shall be presented on the display to
indicate operational and equipment malfunctions. Errors shall include
EPROM failure (data is not valid), scaling card not present or not recognized,
analog-to-digital converter not responding, RAM failure, or internal serial
communications failure.

e. Indicator: 16-Character alpha-numeric backlit display..

Enclosure: NEMA 4X polycarbonate face panel, epoxy-coated and brackets

to alow for surface mounting.

g. Power Supply: 120 VAC +10 percent, 50/60 Hz, 10 watts.

h. Memory Backup: All configuration data shall be stored in non-volatile
EEPROM.

—h

D. Accessories:
1. NEMA 4X rated 120 VAC Power On-Off selector switch as specified in Article
2.0.3, above.

E. Manufacturer and Model:
1. HACH, model Surface Scatter 7 sc High Range with sc100.

244 LOW-RANGE TURBIDITY ANALYZER

A. Type Continuous monitoring system consisting of a sensor and a microprocessor-based
analyzer/transmitter designed to continuously measure the turbidity of liquids and produce
an output signal linearly proportional to the turbidity.

B. Measurement Principle: Meets USEPA method 180.1 regulation. Instrument detects the
light scattered at 90° of the incident light beam.

C. System Sensor Performance Requirements:
1. Sample Flow Rate: 3.1t0 11.9 GPH.
2. Ambient Temperature: 32 to 122 degrees Fahrenheit.
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Measuring Range: 0.001-100 NTU.

Output Range: As specified in the Instrument Schedule.

Sengitivity: 0.001 NTU.

Repeatability: +1.0% of reading or £0.002 NTU, whichever is greater.
Response Time: Initial responsein 1 minute, 15 seconds or less.
Accuracy:

a 0to40NTU: +£2% of reading or £0.020 NTU (whichever is greater).
b. 40to 100 NTU: £5% of reading.

00N O~ W

D. System Analyzer/Transmitter Performance Requirements:

1. Power Requirements. 120 VAC, 60 Hz.

2. Display: Graphic dot matrix LCD, 128 x 64 pixels with LED backlighting.

3. Relays. Three SPDT, user-configurable contacts rated 100 to 230 VAC, 5 Amp
resistive maximum.

4. Outputs: Two analog 4-20 mA, maximum impedance 500 Ohms.

5. Alarms. Low aarm point, low alarm point deadband, high alarm point, high alarm
point deadband, off delay, and on delay.

6. Memory Backup: All user settings are retained indefinitely in memory with
EEPROM.

E. Congruction Features:

1. Housing: NEMA 4X enclosure with integral shielded cable to the
analyzer/transmitter. Equip enclosure with stainless steel hardware for surface or pipe
stand mounting as required.

2. Bubble Trap: Integral bubble trap to eliminate air in the sample.

3. Process Connections. 1/4 inch NPT female.

4. Analyzer/Transmitter:

a Housng: NEMA 4X corrosion-resistant polystyrene with dainless steel
hardware for surface, wall, or pipe stand mounting as required.

b. Configuration: Panel keypad for configuration, calibration, and diagnogtics. All
user settings shall be retained in memory. Configuration values shall be
password protected.

F. Accessories:

1. Mounting hardware: 1/4 inch PV C tubing connection to analyzer, and 3/4 inch hose
bib, piping, needle valve, and fittings for connection to isolation solenoid valve as
required for installation as shown on the Drawings.

G. Manufacturer and Model:
1. HACH, model 1720e with sc200.
25 SPARE REPLACEMENT UNITSAND PARTS
A. Spare replacement instruments and components shall be provided for the field mounted

instruments as follows:
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1. Ten spare fuses of each type and size used in the instruments and in control panels
2. Two spare pressure gauges for each type/size used.
3. One spare analytical probe for each type used.

All spare parts shall be identical and interchangeable with similar parts furnished under
All spare parts shall be individually packaged for long-term storage, and for protection
against impact, moisture, and dirt. Each package shall be clearly labeled asto its contents

All spare parts shall become the property of the Owner. The Contractor shall maintain the
gpare parts inventory as listed above, and replace, at no additional cost, all spare parts

The Instrument Schedule is included at the end of this Section.

Information specific to the various field and associated panel mounted instruments is

Listings for the following instruments and control devices have not been included
because their pertinent aspects are covered in Section 13440, Panel Mounted I nstruments,
of the Specifications and/or are depicted on the Contract Drawings:

1. Pushbuttons, selector switches, and indicating lights.

B.
this Section.
C.
with a description and part number.
D.
consumed during the one-year warranty period.
2.6 INSTRUMENT SCHEDULE
A.
B.
listed in the Schedule.
C.
2. Control relays and timers.
3. Digital indicators.
D.

Every effort has been made to include specific information for the primary sensors and
field instruments. However, some items may have been inadvertently omitted. If
information for any instrument has not been included in the Schedule, Contractor shall
verify requirements with Engineer.

PART 3 - EXECUTION

3.1

INSTALLATION

A.

Contractor shall require the system supplier to furnish the services of qualified factory-
trained servicemen to assist in the installation of the instrumentation and control system
equipment.

Install each item in accordance with manufacturers' recommendations and in accordance
with the Contract Documents. Transmitters and instruments, which require access for
periodic calibration or maintenance, shall be mounted so they are accessible while
standing on the floor. Care shall be taken in the installation to ensure sufficient space is
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provided between instruments and other equipment or piping to alow for easy removal
and servicing.

C. All items shall be mounted and anchored using stainless steel hardware unless otherwise
noted.

D. All field instruments shall be rigidly secured to walls, stands or brackets as required by
the manufacturer and as shown on the Contract Drawings.

E. Conform to al applicable provisions of the NEMA standards, NEC and local, State and
Federal codes when installing the equipment and interconnecting wiring.

3.2 START-UP, CALIBRATION, AND TESTING AND TRAINING

A. Comply with the requirements of Section 13401, Instrumentation and Control System
General Requirements.

+ + END OF SECTION +
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INSTRUMENT INDEX

LOOP NUMBER LOOP DESCRIPTION pesel caemaree | sereont | S0 | spEC,
ANALYTICAL INSTRUMENTATION

hOAT e | NRUENT | RLOGCULATON | ow | | |
AE/AIT G0200 | RAW WATER TURBIDITY | RAPID MIXERSINLET 0"\?33'9 - - lgfg'
AE/AIT G0700 GAC TTFEJEF?; 'S'IDTV\\(’ATER UV INFLUENT 0'?\?%00 - - 1;4:52-
AE/AIT GO701 | UV NO.1TRANSMITTANCE | UV REACTORNO.L | 70%- 100% - - EXIST
AE/AIT GO702 | UV NO.2 TRANSMITTANCE | UV REACTORNO.2 | 70%- 100% - - EXIST
GAC VESSELS COMMON 13420-

AE/AIT G0500 | DISCHARGE EFFLUENT GAC VESSELS 0-10 mg\l - - a0

TOC
FLOW INSTRUMENTATION

R oo | TWRWATENURNT | FRmRET | ol || g |l
AT o | FAWWATERWRUENT | mauen D s | - | e |
FE/FIT P0100 D?QCCHFAEFE(E EPLIJ:E"SVSV GAC FEED PUMPS OM‘GlD3 - 24 1;43?(13-
FE/FIT G0400 GADCISBCAHCA*;V(\BIQSFHL gl\J/CA P GAC BACKWASH ogﬂ)o - 10" lgf(l)'
FE/FIT G0401 SECO’\\;\'IDAATREL?:ﬁg\*fVWASH GAC BACKWASH Ojb‘:fo - 10" 122?(13-
FE/FIT G511 GIA’\?F\ﬁéiETL é{’gw\‘) GAC VESSELS 0-700 gpm - 8 11900
FE/FIT G611 Gﬁ\ICFIY ESEELIE%@S) GAC VESSELS 0-700 gpm - 8 11900
FE/FIT G521 GIA,\?F\ﬁ?\IETL é[’gﬁ\‘) GAC VESSELS 0-700 gpm - 8 11900
FE/FIT G621 GIANCF\L/EE?\FI'LF(LPG)/\-AZIS) GAC VESSELS 0-700 gpm - 8 11900
FE/FIT G531 GIA,\?F\ﬁ?\IETL é[’gﬁ\‘) GAC VESSELS 0-700 gpm - 8 11900
FE/FIT G631 GAC VESSEL (PV-3S) GAC VESSELS 0-700 gpm - 8 11900

INFLUENT FLOW
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INSTRUMENT

CALIBRATED

LINE

LOOP NUMBER LOOP DESCRIPTION LOCATION A SETPOINT | (o= | SPEC
GAC VESSEL (PV-4N) .
FE/IFIT - GO0541 INFLUENT FLOW GAC VESSELS 0-700 gpm - 8 11900
GAC VESSEL (PV-4S) .
FEIFIT - G064l INFLUENT FLOW GAC VESSELS 0-700 gpm - 8 11900
GAC VESSEL (PV-5N) .
FE/IFIT -  GO551 INFLUENT FLOW GAC VESSELS 0-700 gpm - 8 11900
GAC VESSEL (PV-5S) .,
FE/IFIT - GO651 INFLUENT FLOW GAC VESSELS 0-700 gpm - 8 11900
GAC VESSEL (PV-6N) .
FE/IFIT -  GO561 INFLUENT FLOW GAC VESSELS 0-700 gpm - 8 11900
GAC VESSEL (PV-6S) .,
FEIFIT - G066l INFLUENT FLOW GAC VESSELS 0-700 gpm - 8 11900
GAC VESSEL (PV-7N) .
FE/IFIT - GO571 INFLUENT FLOW GAC VESSELS 0-700 gpm - 8 11900
GAC VESSEL (PV-79) .
FEIFIT - GO671 INFLUENT FLOW GAC VESSELS 0-700 gpm - 8 11900
LEVEL INSTRUMENTATION
LELIT - Poloo | GAC FEED PUMP STATION GAC FEED PUMP 0.0-155ft N 4 13420-
WETWELL LEVEL STATION (El. 509.0 - flange | 2.1.1
5245)
LELIT -  GO80D GAC EQUALIZATION GAC EQUALIZATION 0.0-105' N 4 13420-
BASIN LEVEL BASIN (El. 5125 - flange | 2.1.1
523.0')
Ls4 - Powoo | GACFEED PUMPSTATION GAC FEED PUMP N El. N 13420-
WETWELL STATION 522.50' 212
El. 13420-
LSL - 0199 FTWR VAULT FLOOD FTWR VAULT SUMP - 592 47 - 512
Ls. - poloo | GACFEED PUMPSTATION GAC FEED PUMP N El. N 13420-
WETWELL STATION 514.50' 212
GAC EQUALIZATION GAC EQUALIZATION El. 13420-
LSH - G080O BASIN BASIN - 519.75' - 212
GAC EQUALIZATION GAC EQUALIZATION , 13420-
LSL - G0800 BASIN BASIN El. 5135 - 512
PRESSURE INSTRUMENTATION
BACKWASH PUMPNO. 1 BACKWASH PUMP NO. 13420-
P G4l DISCHARGE PRESSURE 1 0-50PS| - - 222
BACKWASH MAKUP
Pl -  G0400 WATER PRESSURE GAC BACKWASH 0-250 PS| - - 124;2(2)-
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INSTRUMENT CALIBRATED LINE
LOOP NUMBER LOOP DESCRIPTION LOCATION RANGE SETPOINT SIZE SPEC
BACKWASH MAKUP
Pl G0401 WATER PRESSURE GAC BACKWASH 0-250 PSI -- -- 11234;2(2)-
BACKWASH MAKUP
Pl G0402 WATER PRESSURE GAC BACKWASH 0-250 PSI -- -- 11234;2(2)-
GAC VESSELS (PV-1IN & PV- 0-125
Pl G0500 1S) COMMON INFLUENT GAC VESSELS PSIG - - 11900
PRESSURE
GAC VESSEL (PV-1N) 0-125 - _
Pl G0511 EEFLUENT PRESSURE GAC VESSELS PSIG 11900
GAC VESSEL (PV-19) 0-125
Pl G0611 EFFLUENT PRESSURE GAC VESSELS PSIG - - 11900
GAC VESSELS (PV-2N & PV- 0-125
Pl G0501 2S) COMMON INFLUENT GAC VESSELS PSIG -- - 11900
PRESSURE
Pl G0521 GAC VESSEL (PV-2N) GAC VESSELS OP_SIl(ZB5 - - 11900
EFFLUENT PRESSURE
0-125
GAC VESSEL (PV-29)
Pl G0621 EFFLUENT PRESSURE GAC VESSELS PSIG - - 11900
GAC VESSELS (PV-3N & 0-125
Pl G0502 PV-3S) COMMON GAC VESSELS PSIG -- - 11900
INFLUENT PRESSURE
0-125
GAC VESSEL (PV-3N) - _
Pl G0531 EEFLUENT PRESSURE GAC VESSELS PSIG 11900
0-125
GAC VESSEL (PV-39)
Pl G0631 EFFLUENT PRESSURE GAC VESSELS PSIG - - 11900
GAC VESSELS (PV-4N & PV- 0-125
Pl G0503 4S) COMMON INFLUENT GAC VESSELS PSIG -- - 11900
PRESSURE
Pl G0541 GAC VESSEL (PV-4N) GAC VESSELS OP_SiL(ZB5 - - 11900
EFFLUENT PRESSURE
0-125
GAC VESSEL (PV-49)
Pl G0641 EFFLUENT PRESSURE GAC VESSELS PSIG - - 11900
GAC VESSELS (PV-5N & PV- 0-125
Pl G0504 5S) COMMON INFLUENT GAC VESSELS PSIG - - 11900
PRESSURE
Pl G0551 GAC VESSEL (PV-5N) GAC VESSELS OP_SiL(ZB5 --- - 11900
EFFLUENT PRESSURE
0-125
GAC VESSEL (PV-59)
Pl G0651 EFFLUENT PRESSURE GAC VESSELS PSIG --- - 11900
GAC VESSELS (PV-6N & PV- 0-125
Pl G0505 6S) COMMON INFLUENT GAC VESSELS PSIG - - 11900
PRESSURE
Pl G0561 GAC VESSELS (PV-6N) GAC VESSELS OP_S?-(ZB5 - - 11900
EFFLUENT PRESSURE
0-125
Pl G0661 GAC VESSEL (PV-6S) GAC VESSLES PSIG - - 11900

EFFLUENT PRESSURE
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LOOP NUMBER LOOP DESCRIPTION NS RN ENT ererateo | sereont | LINE | speC
GAC VESSELS (PV-7N & PV- 0-125
Pl - G0506 7S) COMMON INFLUENT GAC VESSELS PSIG -- -- 11900
PRESSURE
no oo | SACVESELOVN | goveses | e | - | - | 1o
o oo | CACVESELAVTS | goveses | fme | - | - | 1o
Pl GO0 | iGARGEPRESSURE | BASN | 020PSie | e e R
T oo | SESDUMLPMPNOL | mesouscpuupnot |oworss | - | - | 2212
T oz | SESDUMLPMPNOZ | mesouscpuupnoz |oworss | - | - | 2212
PE/PIT -  G0400 Dllgséﬁ};\gé? PIEI;JS,\QE??E BACKWASH PUMPS 0-50 PSIG -- -- 1;34;22-
PSPII-{ - PO111 SIASSI-TEEI(DBIIED L;ggsgg R]I-E GAC FEED PUMPNO.1 | 0-50PSIG 25 PSIG -- ;324 i?Z-
PSPII-{ - POl112 SIASSI-TEEI(DBIIED L;ggsgg R?E GAC FEED PUMPNO.2 | 0-50PSIG 25 PSIG -- ;324 i?Z-
PSPII-{ - PO113 SIASSI-TEEI(DBIIED L;ggsgg R3E GAC FEED PUMP NO.3 0-50 PSIG 25PSIG -- ;324 i?Z-
PDIT -  GO511 DI IS:?ECF’\;I;/NE'I'SISAELL ég\ég'sl\gRE GAC VESSELS 0-125 PSIG -- -- 11900
PDIT - GO611 DI F(IB:AEEI;/NETSISAFT_L IgRP\E/-SlSSl?IRE GAC VESSELS 0-125 PSIG -- -- 11900
PDIT -  GO0521 DI IS:?ECF’\;I;/NE'I'SISAELL Iglz\é-SZS’\gRE GAC VESSELS 0-125 PSIG -- -- 11900
PDIT - GO0621 DI F(IB:AEEI;/NETSISAFT_L IgRP\E/-SZSSl?IRE GAC VESSELS 0-125 PSIG -- -- 11900
PDIT -  GO0531 DI IS:?ECF’\;I;/NE'I'SISAELL Iglz\égs’\gRE GAC VESSELS 0-125 PSIG -- -- 11900
PDIT -  G0631 DI F(IB:AEEI;/NETSISAFT_L IgRP\E/-SssSl?IRE GAC VESSELS 0-125 PSIG -- -- 11900
PDIT - G0541 DI IS:?ECF’\;I;/NE'I'SISAELL Iglz\é-sélsl\gRE GAC VESSELS 0-125 PSIG -- -- 11900
PDIT - G0641 GAC VESSEL (PV-43) GAC VESSELS 0-125 PSIG -- -- 11900

DIFFERENTIAL PRESSURE
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INSTRUMENT

CALIBRATED

LINE

LOOP NUMBER LOOP DESCRIPTION L OCATION LIBRAT SETPOINT | o= | SPEC
GAC VESSEL (PV-5N)
PDIT GOS5L | 1\ CreRENTIAL PRESSURE GAC VESSELS 0-125 PSIG - - 11900
GAC VESSEL (PV-5S)
PDIT GO65L | 1\ FrERENTIAL PRESSURE GAC VESSELS 0-125 PSIG - - 11900
GAC VESSEL (PV-6N)
PDIT GOS6L | |\ FrERENTIAL PRESSURE GAC VESSELS 0-125 PSIG - - 11900
GAC VESSEL (PV-6S)
PDIT GOB6L | 1\ FrERENTIAL PRESSURE GAC VESSELS 0-125 PSIG - - 11900
GAC VESSEL (PV-7N)
PDIT GOS7L | 1\ FrERENTIAL PRESSURE GAC VESSELS 0-125 PSIG - - 11900
GAC VESSEL (PV-75)
PDIT GO66L | 1\ FrERENTIAL PRESSURE GAC VESSELS 0-125 PSIG - - 11900
MISCELLANEOUSINSTRUMENTATION
SEDIMENTATION
UAH G0301 TORQU(EAE‘ZQ,\AC)H HIGH BASIN NO. 1 DRIVE ERM'?:'(\;/ : - - 11225
MOTOR '
SEDIMENTATION
TORQUE SWITCH PER DIV.
XAH G0301 OVERLOAD BASIN NO. 1 DRIVE 11 MEG. - - 11225
MOTOR
SECONDARY
UAH G0302 TORQU(EAE‘Z;{T,\AC)H HIGH CLARIFIER NO. 3 Fi'iRM'?:'(\;/ : - - 11225
DRIVE MOTOR :
SECONDARY
XAH G0302 TOSSEELSC\)’\QBCH CLARIFIER NO. 4 ERM'?:'(\;/ : - - 11225
DRIVE MOTOR :
PRESENCE/ABSENCE PERDIV. | PERDIV. .,
XSL/XIT GO311 DETECTOR RESIDUAL PUMPNO.L | " S22 | o 2 6 11125
PRESENCE/ABSENCE PERDIV. | PERDIV. .,
XSL/XIT G0312 DETECTOR RESIDUAL PUMPNO:2 | "2t | o 2 6 11125
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SECTION 13430

CONTROL PANELS AND ENCLOSURES

PART 1 - GENERAL

11 DESCRIPTION
A. Scope of Work:

1. CONTRACTOR shall furnish, install, test, and place into satisfactory operation the
control panels, enclosures, and panel devices as shown on the Drawings and
specified herein.

2. Operational and functional requirements for the various panels are shown in control
schematics, pneumatic diagrams, and/or functional instrumentation diagrams on the
Instrumentation (1) drawings and Electrical (E) drawings.

3. The Drawings and Specifications illustrate and specify functional and general
construction requirements of the panel components and do not necessarily show or
gpecify all components, wiring, piping, and accessories required to make a
completely integrated system. CONTRACTOR shall provide all piping, wiring,
accessories, and labor required for a complete, workable, and integrated system.

12 QUALITY ASSURANCE
A. Standards, Codes and Regulations:

1. Congtruction of panels and the installation and interconnection of all equipment and
devices mounted within shall comply with applicable provisions of the following
standards, codes, and regulations:

a.  National Electrical Code (NEC).

b. National Electrical Manufacturer's Association (NEMA) Standards.

c. Institute of Electrical and Electronics Engineers, Inc (IEEE).

d. Local and State Building Code.

e. Operational Safety and Health Administration (OSHA) Regulations.

f.  American Society for Testing and Materials (ASTM).

g. Where any conflict arises between codes or standards, the more stringent
requirement shall apply.

2. All electrical materials and equipment shall be new and shall bear the label of the
Underwriters Laboratory (UL), Inc., Factory Mutual (FM) or equivalent where
standards have been established and label service regularly applies.

3. Control panels must be designed and assembled in a shop that is a member of UL’s
custom builder program and that has ability to apply the UL Listing Mark to the
finished product.

B. Acceptable Manufacturers:
1. Furnish panel instruments and devices by the named manufacturers or equal

equipment by other manufacturers, if so listed.
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2. The named manufacturers have been specified to establish the standard of quality
and performance of the equipment to be supplied.
3. Ohbtain all instruments or devices of a given type from the same manufacturer.

C. General Design Requirements:
1. Comply with the requirements of Section 13401, Plant Monitoring and Control
System General Requirements.
D. Factory Assembly and Testing:
1. Fully assemble and test each enclosure and panel at the factory prior to shipment,
demonstrating that all specified functions are performed.
2. Comply with the requirements of Section 13402, Plant Monitoring and Control
Factory Testing.
1.3 SUBMITTALS
A. Comply with the requirements of Section 13401, Plant Monitoring and Control System
General Requirements.
1.4  PRODUCT DELIVERY, STORAGE AND HANDLING
A.

Comply with the requirements of Section 13401, Plant Monitoring and Control System
General Requirements.

PART 2 - PRODUCTS

21

GENERAL CONSTRUCTION REQUIREMENTS

A.

Provide all electrical and/or pneumatic components and devices, support hardware,
fasteners, interconnecting wiring and/or piping required to make the control panels
complete and operational units. Provide bulkhead fittings for ail air piping and tubing
penetrating control enclosures.

Locate and install all devices and components so that connections can be easily made and
so that there is ample room for servicing each item.

Components for installation on panel exterior shall be located as shown on the Drawings.
Layouts shall be submitted for approval as per Section 13401, Plant Monitoring and
Control System General Requirements. All exterior panel mounted instruments shall have
aNEMA rating equal to the enclosure. For devices that cannot be obtained withaNEMA
rating equal to the enclosure, mount the device behind a transparent viewing window as
specified below. The window shall maintain the NEMA rating of the enclosure.

Where permitted by location and layout as shown on the Drawings, al panels and
enclosures shall have full height rear access doors. Where rear doors are not possible,
panels shall have full height front access doors.
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Adequately support and restrain all devices and components mounted on or within the

Provide subpanels for installation of all internally mounted components. All free standing
control panels shall include full height rear and side subpanels, where enclosure layout
permits. All wall mounted, frame mounted, and floor mounted enclosures shall include

Provide mounting strips for installation of all relays and other components where

All wiring to panel connections from field instruments, devices, and other panels shall be
terminated at master numbered terminal strips, unless otherwise specified.

Provide the following convenience accessories listed below inside of each free-standing

control panel. The accessories are shown as the “utility circuit” on the Contract Drawings

and shall have their own circuit breaker and separate power feed.

1. Atleast one 120 VAC, 15A duplex, grounding type receptacle.

2. One or more 120 VAC fluorescent light fixtures with minimum 40 watt lamp and
protective plastic shield, as required to span across a minimum of two-thirds of the

3. One 120 VAC, 15A, snap switch in an outlet box with a cover to turn on the light.
The switch shall be located so that it is easily accessible from the door.

The bottom 12 inches of free standing panels shall be free of all devices unless otherwise
indicated, including terminal strips, to provide ease of installation and testing.

Front panel indication and control devices shall be mounted within a range of 42 to 68
inches above the operating floor. No indication or control devices shall be mounted less
than 36 inches above the operating floor level unless otherwise specified or shown on the

E.

panel to prevent any movement.
F.

full height rear subpanels.
G.

mounting strips are practical.
H.
l.

panel width.

J.
K.

Drawings.

22 |IDENTIFICATION

A.

Provide laminated plastic nameplates and legend plates for identification of panels,

enclosures, and components mounted thereon as follows:

1. Nameplates shall be of 3/32 thick laminated phenolic type with white matte finish
and black letter engraving.

2. Panel identification nameplates to have 1/2-inch high letter engravings.

3. Panel mounted component identification (i.e. control devices, indicating lights,
selector switches, etc.) nameplates and legend plates to have 1/4 inch high letter
engravings, unless otherwise noted on the Drawings.

4. Nameplates shall be attached to the panel face with two stainless steel self-tapping
screws and self-backed adhesive.
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5.  Nameplate engravings shall include the descriptive title indicated on the Drawings
and Specifications.

Tag all panel mounted instruments in accordance with Section 13420, Primary Sensors

Tag all electrical components and devices mounted within control panel enclosures with
engraved nameplates as specified in Paragraph 2.2.A. above. Tag all door-mounted
devices on the rear of the door with engraved nameplates as specified in Paragraph 2.2.A.
above. All interior panel nameplates shall be attached with self-backed adhesive.

Tag all pneumatic lines with plastic tags. Paper tags are not acceptable.

Match existing wiring color code. Where no such code exists, color code and/or
numerically code wiring as required by applicable standards. Wires shall be identified at
each end with permanent alphanumeric codes as specified below. All wiring not de-
energized by the panel disconnect or circuit breaker shall be orange wire.

For all panels containing wiring not de-energized by the panel disconnect or circuit
breaker, provide a warning nameplate on the front of the panel stating "WARNING:
ORANGE WIRING NOT DE-ENERGIZED BY PANEL DISCONNECT". The
nameplate shall be orange with black, 1/4-inch high letter engravings and shall be
attached to the panel face with stainless steel screws and adhesive.

1. Panels and enclosures shall meet the NEMA requirements for the type specified

2. Sizes shown on the Drawings are estimatess. CONTRACTOR shall furnish
enclosures of the size required to house al equipment, instruments, front panel
mounted devices, power supplies, power distribution panels, wiring, tubing, and

B.
and Field Instruments, Paragraph 2.0.1.
C.
D.
E. Numerically codeterminals on terminal strips.
F.
G.
23 PANELSAND ENCLOSURES
A. Generd:
and/or as shown on the Drawings.
other components installed in the enclosures.
B. Construction Features:

1. All control panels shall be fabricated in accordance with the NEMA ratings

specified and/or as shown on the Drawings.

a.  Provide lifting eye boltsto facilitate handling of the enclosures, where enclosure
size requires. Bolt lifting eyes directly to the enclosure structural members.

b. Continuously weld all exterior seams and grind smooth. Surface grind complete
removal of corrosion, burrs, sharp edges, and mill scale.

c. Reinforce sheet steel with steel angles where necessary to adequately support
equipment and ensure rigidity and to preclude resonant vibrations.
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d. Panel shall be flat within 1/16-inch over a 24-inch by 24-inch area, or flat within
1/8-inch for a larger surface. Flatness shall be checked by using a 72-inch long
straight edge. Out-of-flatness shall be gradual, in one direction only, and shall
not consist of obvious depressions or a series of wavy sections.

e. Usepan type construction for doors. Door widths shall not exceed 36 inches.

f.  Mount doors with full-length heavy-duty piano hinge with stainless steel hinge
pins.

g. Provide oil resistant gasket completely around each door or opening.

h. Use stainless steel fasteners throughoui.

i.  Provide interior mounting panels and shelves constructed of minimum 12-gauge
steel with a white enamel finish. All free-standing control panels shall include
full height rear and side subpanels where enclosure layout permits. All wall
mounted, frame mounted, and floor mounted enclosures shall include full height
rear subpanels.

J.  Provide steel print pocket with white enamel finish.

k. Provide enclosure mounting supports and/or bases as required for floor, frame,
or wall mounting and for free standing enclosures.

[.  All panels outside of control rooms shall have solid bottoms.

m. Provide all holes and cutouts for installation of conduit and equipment. Cable
and piping shall enter the enclosure through the bottom unless otherwise noted.
All conduit and piping openings and all conduits shall be sealed watertight.

2. Control panels located in control or electrical room areas shall be NEMA 12 rated
unless otherwise noted on the Drawings.

a.  Fabricate enclosures using minimum 14-gauge steel for wall or frame mounted
enclosures and minimum 12-gauge for floor mounted and free standing
enclosures. Steel shall be free of pitting and surface blemishes.

b. For floor mounted enclosures, provide minimum 12-gauge steel floor stand kits
bolted to the bottom of the enclosure and sealed and gasketed to maintain
NEMA 12 rating. Floor stand heights shall be coordinated with enclosure sizes
and base pads so as to comply with the general indication and control device
mounting height requirements as specified herein and/or as shown on the
drawings. Floor stands shall be mounted on base pads using anchor bolts and/or
expansion anchors as specified in Paragraph 2.3.3.g below.

c. Free-standing enclosures shall be constructed with an integral fully enclosed
solid bottom section at least 6 inches in height from the bottom of the enclosure
to the bottom edge of the enclosure door opening. Free-standing enclosures
shall be mounted on base pads as specified in Part 3 below.

d. Provide handle-operated, oil-tight, key-lockable three-point stainless steel
latching system with rollers on latch-rods for easy door closing.

e. Completely clean all interior and exterior surfaces so they are free of corrosive
residue, oil, grease, and dirt. Zinc phosphatize for corrosion protection.

f. One coat of primer shall be applied to al interior and exterior surfaces
immediately after corrosion protection has been applied. Exterior surfaces shall
then be given sufficient coats of primer surfacer, applied with sanding and
cleaning between coats, until a Grade 1 finish can be produced on the finish
cod.
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g. Allinterior surfaces shall be painted with two coats of semi-gloss white enamel.

h. All exterior surfaces shall be painted with a minimum of three finish coats of
enamel to ultimately produce a Grade 1 finish (super smooth; completely free of
imperfections). Color to be selected by ENGINEER from complete selection of
standard and custom color charts furnished by the manufacturer.

i.  Primer and finish paint shall be compatible and shall be alow VOC, high solids
polyurethane enamel as manufactured by Sherwin Williams, or equal.

J.  Provide one extra quart of touch-up paint for each exterior finish color.

k. Provide mounting bracket or shelf for UPS (where present).

3. All panelslocated outside, or as identified on the Drawings shall be NEMA 4X rated
stainless steel.

a.  Panels shall be Type 304 stainless steel construction. Fabricate enclosures using
minimum 14-gauge stainless steel for wall or frame mounted enclosures and
minimum 12-gauge for floor mounted and free standing enclosures. Steel shall
be free of pitting and surface blemishes. Panel shall be white polyester urethane
coated from the factory to reduce solar heat load.

b. Provide stainless steel fast-operating clamp assemblies on three sides of each

door.

Provide arolled lip around three sides of door and along top of enclosure.
Provide a hasp and staple for padlocking. Provide padlock for each enclosure,
al keyed alike.

e. Provide custom fabricated sun shields for all outdoor panels, as specified.

1) Sun shields shall be fabricated from minimum 10 gauge aluminum, and
shall be designed, fabricated, installed and supported to fully cover and
shade the top, sides and back of the enclosure, and to partially shade the
front panel of the enclosure, from direct exposure to sunlight from sunrise
to sunset.

2) Sun shields shall not be attached directly to the enclosure by drilling holes
through, or welding studs to, the enclosure surfaces, and shall be designed
and mounted to provide a minimum 1 inch air gap all around the enclosure
for air circulation and heat dissipation.

3) The top section of all sun shields shall be sloped at a minimum angle of 5
degrees from horizontal. For wall-mounted enclosures, the top section shall
slope downward away from the wall and towards the front of the enclosure.
For free standing, floor mounted and frame mounted enclosures the top
section shall slope downward towards the backside of the enclosure.

4) The front edge of the top section of all sun shields shall incorporate a
narrow and more steeply sloped drip shield segment which sheds water
away from the front of the enclosure and prevents it from dripping and/or
running directly onto the front panel of the enclosures.

5) All seam welds used in sun shield fabrication shall be continuous and shall
be ground smooth.

6) All exposed corners, edges and projections shall be smooth rounded or
chamfered to prevent injury.

7) CONTRACTOR shall submit detailed sun shield fabrication and support
drawings with the enclosure shop drawings for review and approval.

Qo

13430 - Control Panels and Enclosures
4775-012/3/25/11/NKWD/9:46 AM 13430-6



f. Provide a clear plasticc NEMA 4X, gasketed, lockable, hinged door to
encompass all non-NEMA 4X front of panel instruments.

g. Free standing enclosures shall be constructed with an integral fully enclosed
solid bottom section at least 6 inches in height from the bottom of the enclosure
to the bottom edge of the enclosure door opening. Free-standing enclosures
shall be mounted on base pads as specified below.

24 ELECTRICAL SYSTEMS

A. Control of Environment (refer to Section 13401, Plant Monitoring and Control System

General Requirements, Paragraph 1.7.D. for ambient temperature design criteria):

1. Outdoor Panels:

a Provide adequately sized automatically controlled heaters to maintain
temperature inside each enclosure above the minimum required for component
operation and to prevent/control interior condensation.

b. Provide automatically controlled closed loop heat exchangers or closed loop air
conditioners with filtered air louvers if required to maintain temperature inside
each enclosure below the maximum operating temperature rating of the
components inside the enclosure. Panel cooling components shall maintain the
NEMA rating of the enclosure.

c. Provide internal corrosion inhibitor devices at a rate of twice the recommended
amount in all panels. Provide spare two-year quantity (assuming one
change/year). Provide Hoffman HCI Series or equal.

2. Indoor Panels:

a.  Provide adequately sized automatically controlled heaters to maintain temper-
ature approximately 10 degrees F above ambient for condensation prevention
inside panels.

b. Provide automatically controlled closed loop heat exchangers or closed loop air
conditioners with filtered air louvers if required to maintain temperature inside
each enclosure below the maximum operating temperature rating of the
components inside the enclosure. Panel cooling components shall maintain the
NEMA rating of the enclosure.

c. Provide internal corrosion inhibitor devices at a rate of twice the recommended
amount in all panels. Provide spare two-year quantity (assuming one
change/year). Provide Hoffman HCI Series or equal, for corrosion control inside
of each enclosure.

3. Panel heaters shall be thermostatically controlled, fan-driven heaters, with all
components mounted in an anodized aluminum housing for sub-panel mounting.
The heaters shall be powered from 120 VAC from a dedicated circuit breaker and
shall be Hoffman Bulletin D-85, or equal.

4. Heat exchangers and air conditioners shall be of a dual loop design to isolate panel
interior air from exterior air. The units shall be thermostatically controlled and shall
be powered from 120 VAC from a dedicated circuit breaker. The units shall be
Hoffman Bulletin D-85, or equal.

B. Power Source and Internal Power Distribution:
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General: Control panel power supply source type, voltage, number of circuits and
circuit ratings shall be as shown on the Electrical Drawings.

The panels and enclosures shall be provided with internal 120 VAC DIN ralil
mounted circuit breakers sized as required to distribute power to the panel
components. Provide quantity of circuits as shown on the Drawings or as required.
Circuit breakers shall be Allen Bradley Bulletin 1492-CB, 1492-GH, or equal. Each
panel and enclosure shall contain two spare circuit breakers minimum. Provide a
durable legend mounted near the circuit breakers in each panel which lists the circuit
breaker numbers and functional descriptions.

Provide DC power supplies of quantities and sizes as required for powering DC
signal and control loops.

Provide surge suppressors on all power sources as required to protect against
damage from electrical surges.

C. Electrical Wiring and Accessories:

1.

wn

Unless otherwise specified, internal wiring shall be Type THHN stranded copper
wire with thermoplastic insulation rated for 600-volts at 85 degrees C for single
conductors, color coded and labeled with wire identification.

For DC signal wiring, use No. 16 minimum AWG twisted pairs with overall shield.

For AC power wiring, use No. 12 minimum AWG. For AC and DC signal and

control wiring, use No. 16 minimum AWG. For wiring carrying more than 15 amps,

use sizes required by NEC and |EEE standards.

Install wiring runs in wire troughs along horizontal or vertical routes to present a

neat appearance. Angled runs are not acceptable.

Separate and shield DC signal wiring from power and control wiring by a minimum

of 4 inches, using separate wire troughs.

Where possible or practical in the panels and enclosures, route the low voltage DC

signal wiring along the right portion of the enclosure subpanel(s) and route the AC

power and control wiring to the left portion of the subpanel(s), with the incoming
power and distribution circuit breakers located to the upper left.

Group or bundle parallel runs of wire using covered troughs. Maximum bundle size

to be 1 inch. Troughs shall be filled to only 40 percent capacity. Separate troughs

shall be used for internal wiring and external (field) wiring.

Adequately support and restrain all wiring runs to prevent sagging or other

movement.

Terminal Blocks:

a Terminate all field wiring and internal panel wiring at 600 V barrier type
terminal blocks, Phoenix Contact UK 3, Allen-Bradley 1492-J3 or equal.

b. Terminal blocks shall be tubular screw type with pressure plate capable of
accepting #24-#12 wires and shall be mounted on DIN rail. DIN rail by terminal
block manufacturer or equal.

c. End anchors shall be provided on both ends of all terminal strips to firmly
anchor the terminal blocks to the mounting rail and insulating end barriers shall
be provided on one end of the terminal strip as necessary. End anchors by
terminal block manufacturer or equal.
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d.

No more than two wires shall be terminated at any single screw. Provide
jumpers as required to join adjacent terminal blocks for additional wiring
connection points.

All terminal blocks shall be labeled with permanently affixed numeric
identifiers on each block. Identifiers shall be self-stick plastic tape strips with
permanent, machine printed numbers.

Provide a separate terminal block for landing each analog signal cable shield.
Provide separate terminal strips for DC signal and AC power wiring.

Provide spare terminal blocks equal in number to 20 percent of the terminals
used for each type of wiring (i.e., DC signal and AC power).

10. Panel Front Face Port Interface:

11. Wir

12.
13.

14.

15.

a

d.

e.
f

a

b.

€.

Equip Control Panels containing an Ethernet switch, or where indicated on the
Drawings, with a 120 VAC power outlet rated for at least 3A with a front panel
mounted RJ-45 Ethernet jack.

Interface module shall have a dust cover with securing latch, for protection
against dust and splashing water. Installation shall maintain the NEMA rating of
the panel.

Power external GFCI outlet from a detailed circuit breaker inside the panel.
Provide Category 5 cable internally from the RJ-45 interface to the Ethernet
switch.

Manufacturer and Model: Phoenix Contact HEAVY CON 5604431.

Or equal.

e Markers:

All panel wires and field wires shall have an alphanumeric identification tag at
each point of termination.

Where practical, wire numbers shall be unique and continuous. Where wire
numbers change, the appropriate drawings shall include both wire numbers,
clearly indicated, at the point of transition.

Each wire number shall be solid, machine printed, and not pieced from other
single and/or double-digit tags.

Wire markers shall be heat, oil, water, and solvent resistant, vinyl, self-
laminating, self-adhesive, wrap type labels as manufactured by the W.H. Brady
Co. or equal.

All wire labels shall be clearly visible and not hidden by wire duct or other
components in the enclosures.

All wiring shall be installed such that if wires are removed from any one device,
power will not be disrupted to any other device.

All alarms generated external to the panel, spare alarm, and repeat contacts shall be
wired out to terminal blocks.

Use separate, isolated 5/16-inch diameter copper grounding studs or 1/4 inch thick
drilled and tapped copper bus bars for instrument signal cable shield grounding
connections and instrument power/equipment grounding system. Shield grounds
shall be completely isolated from the enclosure instrument power/equipment
grounds.

Where wires pass through panel walls, provide suitable bushings to prevent cutting
or abrading of insulation.
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16. When DC power and/or low voltage AC power is required, provide and install the
necessary power supplies and transformers in the panel.

17. Provide circuit breakersto protect each circuit, with no more than six instruments on
asingle circuit.

18. Provide surge suppressors on all signal wiring in both the field and in the panel for
all signals entering or leaving the building or running between buildings, as required
to protect against damage from electrical surges.

19. All spare field wires within each panel or enclosure shall be coiled, and each coil
shall be labeled with the wire destination. Neatly arrange spare wire coils in the
bottom of the enclosure.

20. Provide complete wiring diagram showing "as built" circuitry. Diagram shall be
enclosed in transparent plastic and placed in easily accessible pocket built into panel
door.

PART 3 - EXECUTION

3.1

INSTALLATION

A.

Install equipment in conformance with NEC.

Unless otherwise noted, install indoor free standing and floor mounted panels on 4-inch
grout pad. Lay grout after panel sills have been securely fastened down. Extend pad 4
inches beyond outside dimensions of base, all sides, solid, and face-to-face.

Unless otherwise noted, install outdoor free standing and floor mounted panels and sun

shields on areinforced concrete pedestal:

1. Minimum Thickness. 8 inches with No. 4 steel reinforcing bars at 12 inches on
centers, each way.

2. Minimum Size: 12 inches larger than outer dimensions of base, each side.

3. Provide excavation and backfill work in conformance with Section 02505, Pipe
Embedment and Backfill Materials.

4. Provide concrete work in conformance with Division 3, Concrete.

Unless otherwise noted, install all frame mounted indoor and outdoor panels and sun
shields using strut style structural support framing system members, plates and fasteners
as specified in Section 16070, Supporting Devices. Frame bases shall be installed on a
minimum one inch thick non-shrink grout pad with edges sloped away from the base
plate.

Install wall mounted enclosures and control panels and sun shields using strut style
support channels securely anchored to wall surface to provide offset mounting for air
circulation behind panel. Do not install wall mounted panels directly on wall surfaces.
Comply with requirements of Section 16070, Supporting Systems, for support framing
system materials and methods.
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F. Install anchor bolts and anchor in accordance with Section 05051, Anchors, Bolts, Toggle
Bolts, and Concrete Inserts.

G. Install and interconnect all equipment, devices, electrical hardware, instrumentation and
controls, and process controller components into and out of and among the enclosures as
indicated on the Drawings.

3.2 TESTING AND ADJUSTMENT

A. Perform system testing and make any adjustments necessary in accordance with this
Section and with the Specifications of Section 13403, Plant Monitoring and Control
System Start-up, and Field Testing.

B. Perform power supply, voltage adjustments to tolerances required by the appurtenant
equipment.

+ + END OF SECTION + +
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SECTION 13440

PANEL MOUNTED INSTRUMENTS

PART 1 - GENERAL

11

DESCRIPTION

A.

1.2

Scope of Work:

1.

CONTRACTOR shall furnish, install, test, and place into satisfactory operation
the control panels, enclosures, and panel devices as shown on the Drawings and
specified herein.

Operational and functional requirements for the various panels are shown in
control schematics, pneumatic diagrams, and/or functiona instrumentation
diagrams on the Instrumentation (1) drawings and Electrical (E) drawings.

The Drawings and Specifications illustrate and specify functional and generd
construction requirements of the panel components and do not necessarily show
or specify all components, wiring, piping, and accessories required to make a
completely integrated system. CONTRACTOR shall provide all piping, wiring,
accessories, and labor required for acomplete, workable, and integrated system.

QUALITY ASSURANCE

B.

Standards, Codes and Regulations:

1.

4.

5.

Construction of panels and the installation and interconnection of all equipment
and devices mounted within shall comply with applicable provisions of the
following standards, codes, and regulations:

National Electrica Code (NEC).

Nationa Electrical Manufacturer's Association (NEMA) Standards.
Institute of Electrical and Electronics Engineers, Inc (IEEE).

Local and State Building Code.

Operational Safety and Health Administration (OSHA) Regulations.
American Society for Testing and Materials (ASTM).

Where any conflict arises between codes or standards, the more stringent
requirement shall apply.

All electrical materials and equipment shall be new and shall bear the label of the
Underwriters Laboratory (UL), Inc., Factory Mutual (FM) or equivalent where
standards have been established and label service regularly applies. Acceptable
Manufacturers:

Furnish panel instruments and devices by the named manufacturers or equal
equipment by other manufacturers.

The named manufacturers have been specified to establish the standard of quality
and performance of the equipment to be supplied.

Obtain all instruments or devices of a given type from the same manufacturer.

@moPo0 oW

General Design Requirements:
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1. Comply with the requirements of Section 13401, Instrumentation and Control
System General Requirements.

C. Factory Assembly and Testing:
1. Comply with the requirements of Section 13402, Instrumentation and Control
System Factory Testing.

1.3 SUBMITTALS

A. Comply with the requirements of Section 13401, Instrumentation and Control System
General Requirements.

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Comply with the requirements of Section 13401, Instrumentation and Control System
General Requirements.

PART 2 - PRODUCTS

21 GENERAL CONSTRUCTION REQUIREMENTS

A. Comply with the requirements of Section 13401, Instrumentation and Control System
General Requirements.

2.2 |IDENTIFICATION

A. Tagall panel mounted instrumentsin accordance with Section 13420, Primary Sensors
and Field Instruments, Paragraph 2.0.1.

23 CONTROL RELAY

A. Type: Genera purpose, plug-in type rated for continuous duty.

B. Performance Requirements:
1. UL recognized.
2. Contact Configuration: Number and arrangement as required to perform the
intended functions, plusaminimum of one spare SPDT contact per relay function.
3. Caoail Voltage: 24 VDC or 120 VAC as required.

C. Construction Features:
1. Contact Material and Rating:
a  General Use: Silver or silver cadmium oxide contacts rated for 10 amps
minimum at 120 VAC.
b. Low Power Switching: Fine slver, gold flashed contacts specifically
designed for low power switching, rated for 2 amps minimum at 30 VDC.
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2. Mounting: Pinor blade mount in sockets for subpanel mounting on DIN rail.
Sockets shall have screw terminals for wiring connections which shall accept a
minimum of two #14 AWG wires.

D. Accessories.
1. Clear plastic dust cover.
2. Indicator light.
E. Manufacturer and Model:
1. Potter & Brumfield, KRPA or R10-T.
2. Allen Bradley, 700 Series.
3. Orequa.
24 TIME DELAY RELAY
A. Type: Dia adjustable, plug-in type time delay relay providing delay-on-make,
delay-on-break or interval operation.
B. Construction Features:
1. MOSdigital circuit with transformer coupled power.
2. Switch selectable ranges as follows:
a. One second.
b. Ten seconds.
c. Oneminute.
d. Ten minutes.
e. Onehour.
f. Tenhours.
3.  Minimum Setting: Three percent of range, except 50 ms for one-second range.
4. Setting Knob Accuracy: Ten percent.
5. Contacts:
a Type DPDT.
b. Rating: 5A resistiveat 120 VAC, 5A at 24 VDC.
6. Housing: Plug-in design with dust and moisture resistant molded plastic case.
7. Power Input: 120 VAC or 24 VDC as required.
8. Operating Temperature: 0 to 55 degrees C.
9. Unit shall have LED to show timing status.
10. Relaysto be UL recognized.
C. Manufacturer and Model:
1. Automatic Timing and Controls Company, Series 328D.
2. IDEC, Series GE1A.
3. Orequa.
25 PUSHBUTTONS, SELECTOR SWITCHES AND INDICATING LIGHTS
A. Type: Full size, heavy duty, oiltight, round type operators with modular contacts and

NEMA rating equal to that of the enclosure on which devices are installed.
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B. Performance Requirements:

1.

2.

Selector switches, pushbuttons and indicating lights shall be supplied by one

manufacturer and be of the same series or general model type.

Common, remote push-to-test circuitry shall be provided for each control panel to

simultaneoudly test all indicating lights on the panel using a single pushbutton

when there are 10 or more lights on the panel. Control panels with less than 10

lights shall utilize individual push-to-test lights and control circuitry.

Provide individual legend plates for indication of switch, pushbutton, and light

functions (e.g. Open, Closed, Hand-Off-Auto). Legend platesshal conformto the

requirements of Paragraph 2.2. above.

All components shall be flush mounted on front of panel, unless otherwise noted.

Construction Features:

Selector Switches:

a.  Two, three and four position as required.

b. Maintained or momentary contacts, number and arrangement asrequired to
perform intended functions specified but not less than one double pole,
double throw, double break contact per switch. Contact rating shall be
compatible with ac or dc throughput current of devices smultaneously
operated by the switch contacts but not lessthan 10 amperesresistiveat 120
volts ac or dc continuous.

c. Black knob operator.

Pushbuttons:

a.  Maintained or momentary as required and as shown on the Drawings.

b. Contacts shall comply with requirements specified for selector switches
above.

c. Provide extended head pushbutton for all stop functions and flush head
pushbuttons for all other functions.

d. Colors:

1) Green - Start, Open.
2) Red- Stop, Close.
3) Black - Status.

Indicating Lights:

a.  LED lamp type

b. Remote common test or integral push-to-test as specified above.

c. LensColors
1) Green— Running, Open.

2) Red - Stopped, Closed.
3) Amber - Malfunction.
4) White - Status.

5) Blue - Power On.

C. Product and Manufacturers:
1. Allen-Bradley Types 800T and 800H.
2. Orequa.

2.6  POWER SUPPLY
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2.7

Function: Provide DC power for two wire current loops. Provide a separate dedicated
power supply for each current loop.

Type: A single output, regulated, plug-in type 24 VVdc power supply.

Performance Requirements:

Temperature: Operational from -10 to 65 degrees C.
Output: 24 Vdc, 200 mA.

Power Requirements: 120 VAC, 60-Hz, single phase.
Regulation: +0.5 percent.

Ripple: 0.5 mV RMS.

Protection: Overvoltage protection.

Approva: U.L. recognized.

NogahkrowbdrE

Construction Features:
1. Mounting: Power supply to snap onto DIN rail.

Manufacturer and Mode!:

1. Phoenix Contact MINI-PS-100-240AC/24DC/1.
2. Sola SDP06-24-100T

3. Orequdl.

ELAPSED TIME METER (HOUR METER)

2.8

General: Unit shall be a powered, non-resettable time indicator, with easy to read
analog figures.

Required Features:

1. Power: 120 VAC.

2. Accuracy: Within one percent.

3. Capacity: Up to 99,999.9 hours (automatic recycle at zero); one-tenth hour
resolution.

Operating Temperature: -40 to +68 degrees C.

Sealed againgt dirt and moisture.

Tamperproof.

Shock resistant.

Panel mountable.

Nameplate above display shall read "TOTAL HOURS'.

©ooN UM

Manufacturer and Mode!:

1. Dynapar/Veeder-Root, 7795 Series.
2. Cutler-Hammer, E42DIR Series.

3. Orequdl.

DIGITAL INDICATORS

A.

Type: Digital panel meter, utilizing current to convert analog signal to LED readout.
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B. Required Construction Features:

aghrwdNPE

N o

8.
9.
10.

11.
12.

Accept 1-5V dc or 4-20 mA dc input signal.

Accuracy; 0.05 percent 2 counts.

Zero and span adjustment/scaling.

Display: 4 digits(9,999) minimum LED display.

Mounting: Housing designed for front panel mounting. Provide NEMA 4X rated
front when required.

Power Supply: 120 VAC, 50/60 Hz.

Resistors: Provide 1 percent precision resistors for 4-20 mA dc input signa
conversion where required.

Display Segment Size: 0.56 inches.

Display Color: Red.

Relays: Adjustable alarm trip with 2 SPDT relay contacts rated at 2 amps at
250VAC.

Loop Power: 24 VDC loop power for two-wire instruments.

Range and Scale: As specified in Instrument Schedule for associated signal
transmitter.

C. Manufacturer and Model:

1.
2.

Precision Digital, Model PD765.
Or equdl.

2.9 STROBE LIGHT

A. Genera: Strobe light shall be a pulsating, illuminating type. The light shall provide a
visual warning in the area where a potential hazard may occur.

B. Required Features

1.

2
3.
4

Strobe Light: Rotating 360 degrees;300 effective candlepower,80 flashes per
minute.

. Lens Color: Amber.

Enclosure Rating: NEMA4X or NEMAY in classified aress.

. Power: 120VAC.

C. Product and Manufactures:

1.
2.

Federal Signal.
Or equal.

2.10 SURGE PROTECTION

A. Power Surge Protection:

1.

A surge protection device shall be installed on the power feed to each panel
supplied by the system supplier. The power surge protection device shall berated
for 120 VAC, Single Phase.

The power surge protection device shall have the following features:

a.  Response Time: Less than 5 nanoseconds.
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Maximum Surge Current: 40,000 Amps/phase.

Maximum Energy Absorption (2 ms): 360 Joules/phase.
Initial Clamping Voltage: 240 Volts Nominal.

Clamp Voltage at 300A: 395 Volts Nominal.

Maximum Allowable Voltage (L-N): 150 Vrms, 50-60 Hz.
Maximum Allowable Voltage (L-L): 275 Vrms, 50-60 Hz.
Failure Mode: Failsafe (short) and Fused.

Failure Indication: LED Indicator.

Surge Life at 10,000A: Greater than 50 Occurrences.

3. Power surge suppressors at all sites shall be of the same manufacturer and model
number.
4. Manufacturer and Model Number:

a

b.

EDCO, EMC-240B.
Or equal.

B. Signa Surge Protection:
1. A signd surge protection device shall be installed on all signal loops that run
outdoors or between buildings.
2. Thesignal surge protection device shall have the following features:

a

b
c
d.
e.
f.
g
h.
i.
J-

Maximum Signal Voltage: 28 V max.

DC Clamping Level (L-G): 36V +10 percent.

DC Clamping Level (L-L): 72V +10 percent.

Maximum Let Through Voltage (L-G, 10x700 us): 44V at 400A.
Maximum Let Through Voltage (L-L, 10x700 ps): 90V at 400A.
Series Resistance: 8Q.

Capacitance, zero volts bias (L-G): 1200 pf.

Capacitance, zero volts bias (L-L): 600 pf.

Number of Occurrences: 400 at S00A.

Enclosure: Encapsulatesin Stainless Steel Pipe Nipples.

3. Signal surge suppressors at all sites shall be of the same manufacturer and model
number.
4. Manufacturer and Model Number:

a

b.

EDCO, SS-64.
Or equal.

211 UNINTERRUPTIBLE POWER SYSTEM

A. Uninterruptible Power System (UPS) shall be furnished to provide areliable source of
uninterruptible power with no break in AC output power during acomplete or partial
interruption of incoming line power. UPS shall include audio/visual alarms. UPS shall
be UL listed.

B. Rating: 120 VAC, 60 Hz, 1.4KVA/1.0KW minimum to provide uninterrupted
conditioned power, fully loaded conditions for 20 minutes.
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C. Description: On line dual track power conditioner and true (0 ms transfer time)
uninterruptible power supply providing isolation, line regulation and conditioning,
using sealed 48 VDC maintenance free batteries and switch mode power supply for
uninterrupted power with 0.5 to 0.7 power factor and 2.7 to 3.5 crest factor.

D. Required Features:

1.
2.

w

No gk

8.

0.

Lighting and Surge Protection: Inherent 2000: One spike attenuation.
Regulation: One to three percent load regulation with less than 2pF effective
coupling capacitance for line to load.

Output Waveform: Computer grade sine wave with three percent maximum
single harmonic and five percent maximum total harmonic distortion.

Output Frequency: 60 Hz 0.5 Hz.

Operating Temperature: 1 to 40 degrees C.

Relative Humidity: Five to 90 percent non-condensing.

Computer Interface: RS232 port for display of 22 meter functionsand 15 alarm
functions.

Input Protection: Independent battery charger fuse and DC fuses.

Output Protection: Inherently current limited ferro-resonant transformer.

10. Battery Charger: Two-step charger, 8 A and 2 A.
11. ACInput: 120 VAC, 60Hz, single phase, +15 percent, -20 percent.
12. AC OQutput: 120 VAC, 60Hz, single phase, +3 percent, -3 percent.

E. Manufacturer and Mode:

1.
2.

American Power Conversion Corp. (APC) SMART UPS.
Or equal.

212 ALARM HORNS

A. Performance Requirements:

1.

Sound Rating: 103 dB minimum at 10 feet.

B. Construction Features:

SUuhAwWNE

Volume Control: Adjustable.

Mounting: Semi-flush mounted.

Housing: NEMA 4X, corrosion resistant finish.
Diaphragm: Stainless steel.

Power: 120 VAC, 60 Hz.

U.L. approved.

C. Manufacturer and Model:

1.
2.
3.

Edwards Signaling Products, Model 870P, Series Adapta Horne.
Federal Signal Model 350
Or equal.

2.13 SPARE REPLACEMENT UNITSAND PARTS
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A. Spare replacement instruments and components shall be provided for the panel
mounted devices as follows:

20% spare bulbs for each type of bulb used in the system.

20% spare fuses for each type of fuse used in the system.

One spare 24 VDC power supply used in the system.

Five spare relays used in the system.

Two spare intrinsically safe relays used in the system.

Two spare surge protection devices used in the system.

SUuhA~wWNE

B. All spare parts shal be individualy packaged for protection against impact, moisture
and dirt. Each package shall be clearly labeled asto its contents with adescription and
part number.

C. All spare parts shall become the property of the Owner. Contractor shall maintain the
gpare partsinventory as listed above, and replace, at no additional cost, all spare parts
consumed during the one-year warranty period.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install equipment in conformance with NEC.

B. Instal and interconnect all equipment, devices, electrical hardware, instrumentation
and controls, and process controller components into and out of and among the
enclosures as indicated on the Drawings.

++ END OF SECTION + +
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SECTION 13451

PROGRAMMABLE CONTROLLER SYSTEM

PART 1 - GENERAL

11

DESCRIPTION

A.

1.2

CONTRACTOR shall furnish al labor, materials, and components, and shall provide
al design, assembly, testing, and start-up services required to provide acomplete and
operational programmable controller (PLC) system as specified and shown on the
Drawings. The system includes, but is not necessarily limited to the following:

1. PLC processors.

2. PLC Input/Output (1/0) modules, chassis, and power supplies.

3. Communications networks.

4. PLC system detailed design, assembly, installation, testing, and start-up services.

The PLC system configuration shall be as shown on the Drawings and specified herein.
The PLC system configuration was developed using Allen Bradley ControlLogix 1756
Series, input/output modules as the basis of design. Some variations in the
configuration will be considered provided the physical and functional constraints as
intended for the various system components are met.

The Process and Instrumentation Diagrams (P&ID's) and the specifications of this
Section and the other 13400 Sections generally illustrate and describe the overall PLC
System requirements.

All equipment shall be constructed specifically for the demanding requirements of
real-time process management and control on acontinuous basisfor useinamunicipal
wastewater treatment plant.

The DeviceNet Network requirement and the specification generaly illustrate and
described in Section 13453.

SUBMITTALS

1.3

Comply with the requirements of Section 13401, Plant Monitoring and Control System
General Requirements.

Copies of the communication tower and foundation drawings and calculationsbearing
the seal and signature of a professional engineer registered in the State of Ohio.
Engineer will accept design calculations for information purposes.

QUALITY ASSURANCE
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A. Comply with the requirements of Section 13401, Plant Monitoring and Control System
General Requirements.
1.4 EQUIPMENT DELIVERY, HANDLING, AND STORAGE.
A.

Comply with the requirements of Section 13401, Plant Monitoring and Control System
General Requirements.

PART 2 - PRODUCTS

21

PLC SYSTEM GENERAL REQUIREMENTS

A.

All materials and equipment furnished shall be new, free from defects, and of first
quality, produced by manufacturers who have been regularly engaged in the
manufacture of these products.

All materials furnished under this Contract shall be determined safe by either
Underwriters Laboratories, Inc., or Factory Mutua and all material shall be labeled,
certified, or listed by the testing agency.

Provide PL C processors, communication modules, local and remote 1/O components,
and other hardware and system components required for acomplete functioning PLC
Systemto meet the intent of the configuration drawing and aslisted inthe PLC System
I/O Schedule at the end of this section. The PLC shall be configured to perform the
functions shown on the Contract Drawings and specified herein.

The PLC shall be designed, constructed and tested in conformanceto NEMA Standard
ICS 3-304 for programmable controllers, and shal be suitable for use under the
following environmental conditions:

1. Operating Temperature: 32 to 140 degrees F.

2. Relative Humidity: 5 to 95 percent non-condensing.

3. Shock: 30 G peak acceleration for 11ms duration.

4. Vibration: 10 to 500 Hz, 2.0g maximum peak acceleration.

The PLC shall be capable of being programmed in both an off-line (program) mode
and an on-line (run) mode by means of a portable personal computer based laptop
programming unit connected to the PLC processor installed in the system 1/O chassis
and/or connected to the processor viathe PLC System Ethernet Communication Link
at a remote location. On-line data and program logic changes shall not necessitate
halting the processor.

The PLC shall be a complete system of modular design consisting of the following
major components:
1. PLC (CPU) processor modules.
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2. Discrete and Analog 1/0 modules of the types and quantities described in the
Input/Output list a the end of this Section.

3. Chassisfor housing, distributing power to, and providing digital interfacing of the
CPU and 1/0 modules.

4. 120 VAC system power supply for providing DC operating power to the chassis,

processor, and 1/0O modules.

Communications to distributed /O racks and to the HMI and to other networks.

Miscellaneous communications hardware and wiring components necessary for a

complete functioning PLC system.

o 0

G. The chassis design shall be suitable for subpanel mounting inside control panels. All
system modules shall be designed for easy removal from and replacement in the
chassis. The PLC shall be designed to allow removal and insertion of any module
under power without disruption to the system. All discrete and analog 1/0O modules
shall be designed to permit module removal and re-installation without disturbing or
disconnecting any field wiring terminations.

H. Thel/O chassisdesign shall provide any card, any dot, plug-in packaging, with locking
barsand/or screwsto hold the I/O modulesin place. Electronic keying shall be used to
prevent insertion of an 1/O module into the wrong chassis dot, once the sot
assignments and module layouts are finalized.

I.  ThePLC editor shall be IEC-61131 compliant.

2.2 APPLICATION PROCESSOR (CPU)

A. Type: Microprocessor based, industrial, single slot CPU with minimum1/O capacity of
2048 points, any mix of inputs and outputs.

B. Processor memory: 2 Megabyte user memory.

C. Non-Volatile Memory: Module shall contain Compact Flash dot for memory backup.
The memory shall maintain data for a minimum of one year with no power applied to
the processor. Provide one 64 MB Compact Flash card for each CPU.

D. Program Scan Rate: lessthan 0.1 ms typical.

E. Instalation Location: Any dlot in the 1/O chassis to the right of the communication
cards (as required by the manufacturer).

F. Diagnostics:
1. Standard, self-diagnostic routines shall be provided to determine proper hardware
and software operation.
2. Diagnostic LED's shal be provided on the processor front panel to indicate the
following:
a.  Processor running.
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b. Processor fault.

c. Batterylow.

d. Forced /0.

e. Communications active.
f.  Communications error.

G. System Communications. The PLC shall be equipped with a built-in seria port for
connection to the programming unit. Provide Ethernet Interface modules for
communication as shown on the configuration drawing, and specified in Paragraph 2.3
below.

H. Instruction Set:

1. ThePLC shall be equipped with the following instructions as a minimum:
a. Ladder and function block programming.
b. Ladder-logic or relay-typelogic functions. Normally open contacts, normaly
closed contacts, and output coils.
c. Timers. Ondelay, off delay, and retentive.
d. Counters. Up, down.
e. Mathfunctionsincluding integer and floating point: Add, subtract, multiply,
divide, and square root.
f. Datatransfer instructions: Bit, word, and file.
g. Logical instructions. AND, NOT, OR, XOR.
h. Compareinstructions: Equal to, greater than, less than.
i. Control: Proportiona - Integra - Derivative control instruction.
J.  Advanced instruction set including file handling, sequencer, diagnostic, shift
register, immediate 1/0O, and program control instructions.
2. ThePLC shal support branching functionsto allow any combination of seriesor
parallel instructions.
3. ThePLC shall support the use of subroutines where appropriate.

I. Clock: Battery-backed clock with atypical variation of = 20 seconds per month.

J. Manufacturer and Mode!:

1. AllenBradley 1756 SeriesLogix 5561 processor, (with 64MB industrial Compact
flash card).
23 COMMUNICATION INTERFACE MODULES

A. ThePLC system shall include Ethernet and DeviceNet modules asrequired for system
communications. The Ethernet modules shall enable the PLC processor to
communicate with other PLCs and HMI at a minimum of 10Mb/sec.

B. Provide all repeater adapters, fiber repeater, terminator plugs/resistors, and other

required communications hardware for complete workable Ethernet and DeviceNet
communications systems.
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C. Manufacturer and Model:

1. Allen Bradley ControlLogix Compatible Modules:
a. Ethernet Communication Interface: Allen Bradley Ethernet/IP Bridge Module
(1756-ENBT).
b. DeviceNet Communications Interface: Allen Bradley DeviceNet Bridge
Module (1756-DNB).
c. ControINet Communication Interface: Allen Bradley ControlNet Bridge
Module (1756-CNB).

Each PLC processor chassis and remote 1/O chassis shall include a separate power
supply. The power supply shall be mounted alongside the 1/O chassis.

Input Voltage: 120 VAC, 60-Hz.

Output Current: Coordinate Power Supply output with equipment provided. As a
minimum, provide 13 amp at 5 VDC.

1. AllenBradley 1756 -PAT5.

Type: /O chassis designed to house the PLC processor, distributed 1/0
communication module, and the I/O modules. The chassis shall be subpanel mounted.

I/O Slots Required: Provide local and remote I/O chassis with the number of slotsas
required to house all active modules plus an additional 20 percent spare rack spacein
each chassis. Arrange |/O as follows:

1. Left most module group shall be digital input modules.

2. Modules to the right of the digital input module group shall be digital output

3. Right most module group shall be analog output modules
4. Modules to the left of the analog output module group shall be analog input

5. Spares (with blank filler plate) shal be located in the center.

24 POWER SUPPLY
A.
B.
C.
D. Provideal cabling as required.
E. Manufacturer and Moddl:
25 |/OCHASSIS
A.
B.
modules
modules.
C.

1/0 points shall be arranged (per group of modules) in alphabetical order withthe 25%
gpare /O at the end of each module.

D. Manufacturer and Model:

1. Allen Bradley 1756-A13 Series ControlLogix Chassis
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26 PLCSYSTEM I/O MODULES

A. Avallable Types. Thetypesof I/0O modulesavailablefor use with the PLC system shall
be as specified and as identified in the input/output list a the end of this section.

1.

Sixteen point individually isolated discrete input modules which accept aninput of
115 VAC, 60-Hz. The discrete input modules shall be Allen Bradley Model
1756-1A16l.

Sixteen point isolated output modules. Isolated outputs shall have a current
capacity of 2 amps at 115 VAC. The isolated output modules shall be Allen
Bradley Model 1756-OA16I.

Six point isolated analog input modules (12 bit minimum resolution) which accept
aninput of 4-20 mA DC. Theanalog input modules shall be Allen Bradley Model
1756-1F6l.

Six point isolated analog output modules (12 bit minimum resolution) which
produce an output of 4-20 mA DC. Anaog output modules shall allow selectable
output responseto faults of minimum, maximum, or last output value. Theanalog
output modules shall be Allen Bradley Model 1756-OF6CI.

B. Required Features. Thel/O modules and system hardware supplied shall incorporate
the following design and construction features and comply with the following

requirements:

1. Noise immunity and filtering.

2. |EEE surge-withstand rating to |EEE 472.

3. Optical isolation for al inputs and outputsto provide controller logic protection.

4. Any card, any dot, plug-in packaging, with locking bars and/or screwsto hold I/0
modulesin place.

5. 300 volt, screw type, I/0 wiring terminal arms sized to accommodate a minimum
of two #14 AWG wires per terminal. Wiring design shall allow 1/O module
removal and replacement without disturbing I/O wiring connections.

6. Front-of-module LED Statusindicatorsfor eachindividual input and output point
to indicate when power is applied at 1/O terminals.

7. Where required and recommended by the manufacturer, externa transient
suppressors shall be provided for installation across the output loads.

8. Scaling to engineering units for analog modules.

9. Provide required connectors with each 1/0 module.

For each PLC 1/0 rack, provide installed 1/O capacity of the types and quantities as
identified in the Input/Output Schedule, plus an additional 25% spare capacity for
each typeof I/0. All 1/0O, including future and spare, shall be wired to fused terminal
blocks prior to interconnection with other devices. Fused terminal blocks shall have
blown fuse indication.

2.7 WIRING ACCESSORIES
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A. Provide wiring accessories, including but not limited to, connectors, taps,
terminator lugs, and screw clamp blocks as recommended by the manufacturer for a
complete PLC system installation.

2.8 NOT USED

29 INPUT/OUTPUT SCHEDULE

A. Anlnput/Output (1/0) schedule for the programmable controller systemisincluded at
the end of this section. Contractor shall provide the input/output capacity necessary to
facilitate the system functional requirements as specified and shown on the Drawings.

2.10 SPARE PARTS AND EXPENDABLE MATERIALS

A. Thefollowing spare parts and expendable materials shall be provided as a minimum,
for the PLC System:
1. Oneof eachtypel/O module (including associated wiring terminal block)for each

ten or fraction thereof used in the system.

2. One of each type of the following modules used in the system:

a.  Processor modules.

b. Communications modules.

c. Any other type of special function modules.

d. 64 MB CompactFlash card.

One replacement power supply for each type used in the system.

One replacement 1/0 chassis for each size used in the system.

Ten percent of total quantity of each type of fuse used in the system.

Ten percent of total quantity of each type of lamp used in the system.

One Ethernet switch of each type used in the system

Two fiber optic media converter of each type used in the system.

ONO AW

B. All spare parts shall be individually packaged for protection against impact, moisture,
and dirt. Each package shall be clearly labeled asto its contents with adescription and
part number.

All spare parts shall become the property of the OWNER. The CONTRACTOR shall
maintain the spare partsinventory as listed above, and replace, at no additional cost,
all spare parts consumed during the one-year warranty period.

211 NETWORKING EQUIPMENT:

A. Geneadl:
1. Provide equipment to operate on 115 VAC, single phase, 60-hertz electrical
service.

2. Provide al necessary items for installation, including mounting brackets,
interconnecting cables, hardware and appurtenances.
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B. Managed Ethernet Switch:

16.

Minimum of 8 copper RJ-45 ports, and 2 fiber optic (mini-GBIC) ports. Provide
switch(es) with number of ports required plus 20% spare (copper only).
One DB-9 RS-232 interface port.

Jumbo Frames: 10K

MAC Address Table: 8K

Switching Method: Store and Forward.

Security: |EEE 802.1x: - RADIUS Authentication, MD5 Encryption Access
One 1 IEC320 power cord.

One expansion cable.

Rack mount kit

Per Unit LEDs. Power status, collision, over temperature.

. Per Port LEDs: Packet reception, partition, link status.

LCD unit ID indicator.

Quantity: As shown on Drawings.

Fast Ethernet hub shall comply with the following standards:

a. |EEE 802.3u. 100Base-T compliant.

b. 1EEE 802.3x Flow Control, 803.3ad LACP, 802.1d STP802.1 Q/pVLAN,
802.1 Rapid STP, 802.1sMultiple STP, 802.1x Port Access Authentication.

c. 1S0O 8802/3.

Products and Manufacturers: Provide one of the following:

a  SRW Series managed switch as manufactured by Cisco.

b. Orequal.

B. Fiber Optic Media Converters

1.

2.

Provide device to convert Ethernet communication between CAT6 copper and
Multimode fiber optic cable.

Manufacture: Provide product of the following:

a Cisco.

PART 3 - EXECUTION

3.1 INSTALLATION REQUIREMENTS

A. Generdl:

1.

2.

3.

Install all equipment and componentsin accordance with the Drawings, approved
Shop Drawings, and installation instructions furnished by the manufacturer.

Do not begin instalation of system hardware and panels until building
construction is completed and major equipment has been installed.

Maintain areas where instruments, control panels, and enclosures are being or
have been installed, dust free and within the environmental conditions specified for
the equipment.
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4. Inspect each instrument, panel and other items for damage and defects before
installation. Replace deficient items.

5. ThePLCand /O racksshal beinstalled suchthat all LED indicatorsand switches
are readily visble with the panel door open and such that repar and/or
replacement of any PLC component can be accomplished without disconnecting
any wiring or removing any other components.

6. Comply with the other specific installation, start-up, and testing requirements as
specified in Section 13401, Plant Monitoring and Control System General
Requirements, Section 13402, Plant Monitoring and Control System Factory
Testing, and Section 13403, Plant Monitoring and Control System Start-up, and
Field Testing, Section 13453, DeviceNet.

++ END OF SECTION ++
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TAYLORMILL WATER TRATMENT PLANT
ADVANCED TREATMENT IMPROVEMENTS
INPUT / OUTPUT (I1/0) SCHEDULE

PLC - 1 (SLUDGE BLDG.) PARTIAL INPUT / OUTPUT SCHEDULE

PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
PLC-1 DI 0 bl ** Spare FTWR Valve Actuator in Remote Valve Actuator -
PLC-1 DI 0 bl ** Spare-FTWR Valve Actuator Fault Valve Actuator -
PLC-1 DI 0 ** o Spare FTWR Vault Flood LSH-0199 -
PLC-1 Al 0 o * Spare FTWR Flow Indicator FIT-G0200 0 - 1000 GPM
PLC-1 Al 0 bl ** Spare FTWR Valve Actuator Position Indicator Valve Actuator 0 - 100%
PLC-1 AO 0 bl 0 FTWR Valve Actuator Position Setpoint Valve Actuator 0 - 100%
PLC-1 AO 0 ** 1 Spare
PLC-1 AO 0 ** 2 Spare
PLC-1 AO 0 ** 3 Spare
PLC-1 AO 0 ** 4 Spare
PLC-1 AO 0 ** 5 Spare

** Note: Contractor shall field v

erify exsting PLC to locate spare points and spare slots.

MAIN PLC PARTIAL INPUT / OUTPUT SCHEDULE

13451 - |0 List/jva
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PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
MAIN PLC DI 0 5 9 Spare High Service Pump No. 1 Fault MCC -
MAIN PLC DI 0 5 10 Spare High Service Pump No. 2 Fault MCC -
MAIN PLC DI 0 5 11 Spare High Service Pump No. 3 Fault MCC -
MAIN PLC DI 0 bl ** Spare Filtered Water Sample Pump in Remote MCC -
MAIN PLC DI 0 bl ** Spare Filtered Water Sample Pump Run Status MCC -
MAIN PLC DI 0 bl ** Spare Filtered Water Sample Pump Overload MCC -
MAIN PLC DO 0 bl ** Spare Filtered Water Sample Pump Start/Stop MCC -

** Note: Contractor shall field verify exsting PLC to locate spare points and spare slots.
GAC - PLC (RACK 0) INPUT / OUTPUT SCHEDULE

PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
GAC-PLC CPU 0 0 - PLC Processor
GAC-PLC ENET 0 1 - Ethernet/IP Communication Bridge
GAC-PLC CNET 0 2 - ControlNet Bridge
GAC-PLC DNET 0 3 - DeviceNet Communication Bridge - Network 1
GAC-PLC DNET 0 4 - DeviceNet Communication Bridge - Network 2
GAC-PLC DNET 0 5 - DeviceNet Communication Bridge - Network 3
GAC-PLC DNET 0 6 - DeviceNet Communication Bridge - Network 4
GAC-PLC DI 0 7 0 GAC Backwash Supply Pump E-Stop LCS -
GAC-PLC DI 0 7 1 GAC Backwash Supply Pump Run Status MCC -
GAC-PLC DI 0 7 2 GAC Backwash Supply Pump Motor Temperature High MCC -
GAC-PLC DI 0 7 3 GAC Backwash Supply Pump in Remote MCC -
GAC-PLC DI 0 7 4 GAC Backwash Supply Pump Overload MCC -
GAC-PLC DI 0 7 5 UV Reactor No. 2 Inlet Valve Actuator Opened Indication Valve Actuator -




TAYLORMILL WATER TRATMENT PLANT
ADVANCED TREATMENT IMPROVEMENTS
INPUT / OUTPUT (I1/0) SCHEDULE
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PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
GAC-PLC DI 0 7 6 UV Reactor No. 2 Outlet Valve Actuator Opened Indication Valve Actuator --
GAC-PLC DI 0 7 7 Spare Point --
GAC-PLC DI 0 7 8 Spare Point --
GAC-PLC DI 0 7 9 Spare Point --
GAC-PLC DI 0 7 10 UV Reactor No. 1 Inlet Valve Actuator Closed Indication Valve Actuator --
GAC-PLC DI 0 7 11 UV Reactor No. 1 Inlet Valve Actuator in Remote Valve Actuator --
GAC-PLC DI 0 7 12 Spare Point
GAC-PLC DI 0 7 13 Spare Point
GAC-PLC DI 0 7 14 Spare Point
GAC-PLC DI 0 7 15 Spare Point
GAC-PLC DI 0 8 0 UV Reactor No. 1 Inlet Valve Actuator Fault Valve Actuator --
GAC-PLC DI 0 8 1 UV Reactor No. 1 Inlet Valve Actuator Opened Indication Valve Actuator --
GAC-PLC DI 0 8 2 UV Reactor No. 1 Outlet Valve Actuator Closed Indication Valve Actuator --
GAC-PLC DI 0 8 3 UV Reactor No. 1 Outlet Valve Actuator in Remote Valve Actuator --
GAC-PLC DI 0 8 4 UV Reactor No. 1 Outlet Valve Actuator Fault Valve Actuator --
GAC-PLC DI 0 8 5 UV Reactor No. 1 Outlet Valve Actuator Opened Indication Valve Actuator --
GAC-PLC DI 0 8 6 UV Reactor No. 2 Inlet Valve Actuator Closed Indication Valve Actuator --
GAC-PLC DI 0 8 7 UV Reactor No. 2 Outlet Valve Actuator Closed Indication Valve Actuator --
GAC-PLC DI 0 8 8 UV Reactor No. 2 Inlet Valve Actuator in Remote Valve Actuator --
GAC-PLC DI 0 8 9 UV Reactor No. 2 Outlet Valve Actuator in Remote Valve Actuator --
GAC-PLC DI 0 8 10 UV Reactor No. 2 Inlet Valve Actuator Fault Valve Actuator --
GAC-PLC DI 0 8 11 UV Reactor No. 2 Outlet Valve Actuator Fault Valve Actuator --
GAC-PLC DI 0 8 12 Spare Point
GAC-PLC DI 0 8 13 Spare Point
GAC-PLC DI 0 8 14 Spare Point
GAC-PLC DI 0 8 15 Spare Point
GAC-PLC 0 9 - Spare Slot
GAC-PLC 0 10 - Spare Slot
GAC-PLC DO 0 11 0 GAC-PLC Fail GAC-PLC -
GAC-PLC DO 0 11 1 GAC Backwash Supply Pump Start/Stop GAC-PLC -
GAC-PLC DO 0 11 2 Spare Point --
GAC-PLC DO 0 11 3 UV Reactor No. 1 Inlet Valve Actuator Close Valve Actuator -
GAC-PLC DO 0 11 4 UV Reactor No. 1 Inlet Valve Actuator Open Valve Actuator -
GAC-PLC DO 0 11 5 UV Reactor No. 1 Outlet Valve Actuator Close Valve Actuator -
GAC-PLC DO 0 11 6 UV Reactor No. 1 Outlet Valve Actuator Open Valve Actuator -
GAC-PLC DO 0 11 7 UV Reactor No. 2 Inlet Valve Actuator Close Valve Actuator -
GAC-PLC DO 0 11 8 UV Reactor No. 2 Inlet Valve Actuator Open Valve Actuator -
GAC-PLC DO 0 11 9 UV Reactor No. 2 Outlet Valve Actuator Close Valve Actuator -
GAC-PLC DO 0 11 10 UV Reactor No. 2 Outlet Valve Actuator Open Valve Actuator -
GAC-PLC DO 0 11 11 Spare Point




TAYLORMILL WATER TRATMENT PLANT
ADVANCED TREATMENT IMPROVEMENTS
INPUT / OUTPUT (I1/0) SCHEDULE
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PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
GAC-PLC DO 0 11 12 Spare Point
GAC-PLC DO 0 11 13 Spare Point
GAC-PLC DO 0 11 14 Spare Point
GAC-PLC DO 0 11 15 Spare Point
GAC-PLC Slot Filler 0 12 - Spare Slot

GAC - PLC (RACK 1) INPUT / OUTPUT SCHEDULE

PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
GAC-PLC CNET 1 0 - ControlNet Communication Bridge
GAC-PLC Slot Filler 1 1 - Spare Slot
GAC-PLC Slot Filler 1 2 - Spare Slot
GAC-PLC Slot Filler 1 3 - Spare Slot
GAC-PLC Al 1 4 0 Backwash Pump Discharge Flow Indicator FIT-G0400 0 - 1500 GPM
GAC-PLC Al 1 4 1 Backwash Pump Discharge Pressure Indicator PIT-G0400 0- 250 PSIG
GAC-PLC Al 1 4 2 Secondary Backwash Flow Indicator FIT-G0401 0- 250 PSIG
GAC-PLC Al 1 4 3 GAC Vessel 1N Influent Flow Indicator FIT-G0511 0- 700 GPM
GAC-PLC Al 1 4 4 Spare Point
GAC-PLC Al 1 4 5 Spare Point
GAC-PLC Al 1 5 0 GAC Vessel 1N Pressure Differential Indicator PDIT-G0511 0- 125 PSIG
GAC-PLC Al 1 5 1 GAC Vessel 1S Influent Flow Indicator FIT-G0611 0- 700 GPM
GAC-PLC Al 1 5 2 GAC Vessel 1S Pressure Differential Indicator PDIT-G0611 0- 125 PSIG
GAC-PLC Al 1 5 3 GAC Vessel 2N Influent Flow Indicator FIT-G0521 0- 700 GPM
GAC-PLC Al 1 5 4 GAC Vessel 2N Pressure Differential Indicator PDIT-G0521 0- 125 PSIG
GAC-PLC Al 1 5 5 Spare Point
GAC-PLC Al 1 6 0 GAC Vessel 2S Influent Flow Indicator FIT-G0621 0- 700 GPM
GAC-PLC Al 1 6 1 GAC Vessel 2S Pressure Differential Indicator PDIT-G0621 0- 125 PSIG
GAC-PLC Al 1 6 2 GAC Vessel 3N Influent Flow Indicator FIT-G0531 ‘O - 700 GPM
GAC-PLC Al 1 6 3 GAC Vessel 3N Pressure Differential Indicator PDIT-G0531 ‘O - 125 PSIG
GAC-PLC Al 1 6 4 Spare Point |
GAC-PLC Al 1 6 5 Spare Point
GAC-PLC Al 1 7 0 GAC Vessel 3S Influent Flow Indicator FIT-G0631 0- 700 GPM
GAC-PLC Al 1 7 1 GAC Vessel 3S Pressure Differential Indicator PDIT-G0631 ‘O - 125 PSIG
GAC-PLC Al 1 7 2 GAC Vessel 4N Influent Flow Indicator FIT-G0541 ‘0 - 700 GPM
GAC-PLC Al 1 7 3 GAC Vessel 4N Pressure Differential Indicator PDIT-G0541 ‘O - 125 PSIG
GAC-PLC Al 1 7 4 Spare Point |
GAC-PLC Al 1 7 5 Spare Point
GAC-PLC Al 1 8 0 GAC Vessel 4S Influent Flow Indicator FIT-G0641 0- 700 GPM
GAC-PLC Al 1 8 1 GAC Vessel 4S Pressure Differential Indicator PDIT-G0641 ‘0 - 125 PSIG
GAC-PLC Al 1 8 2 GTW Turbidity AIT-0700 ‘0 -2NTU
GAC-PLC Al 1 8 3 GAC Vessel 5N Influent Flow Indicator FIT-G0551 ‘0 - 700 GPM
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PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
GAC-PLC Al 1 8 4 Spare Point
GAC-PLC Al 1 8 5 Spare Point
GAC-PLC Al 1 9 0 GAC Vessel 5N Pressure Differential Indicator PDIT-G0551 0- 125 PSIG
GAC-PLC Al 1 9 1 GAC Vessel 5S Influent Flow Indicator FIT-G0651 0-700 PSIG
GAC-PLC Al 1 9 2 GAC Vessel 5S Pressure Differential Indicator PDIT-G0651 0 - 125PSIG
GAC-PLC Al 1 9 3 GAC Vessel 6N Influent Flow Indicator FIT-G0561 0-700 PSIG
GAC-PLC Al 1 9 4 GAC Vessel 6N Pressure Differential Indicator PDIT-G0561 0 - 125PSIG
GAC-PLC Al 1 9 5 Spare Point
GAC-PLC Al 1 10 0 GAC Vessel 6S Influent Flow Indicator FIT-G0661 0- 700 GPM
GAC-PLC Al 1 10 1 GAC Vessel 6S Pressure Differential Indicator PDIT-G0661 0- 125 PSIG
GAC-PLC Al 1 10 2 GAC Vessel 7N Influent Flow Indicator FIT-G0571 0- 700 GPM
GAC-PLC Al 1 10 3 GAC Vessel 7N Pressure Differential Indicator PDIT-G0571 0- 125 PSIG
GAC-PLC Al 1 10 4 Spare Point
GAC-PLC Al 1 10 5 Spare Point
GAC-PLC Al 1 11 0 GAC Vessel 7S Influent Flow Indicator FIT-G0671 0-700 PSIG
GAC-PLC Al 1 11 1 GAC Vessel 7S Pressure Differential Indicator PDIT-G0671 0-125PSIG
GAC-PLC Al 1 11 2 GAC Vessels Common Effluent TOC Indicator Al-G0500 0-10 mg/L
GAC-PLC Al 1 11 4 Spare Point
GAC-PLC Al 1 11 4 Spare Point
GAC-PLC Al 1 11 5 Spare Point
GAC-PLC Slot Filler 1 12 - Spare Slot

GPS - PLC INPUT / OUTPUT SCHEDULE

PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
GPS-PLC CPU 0 0 - PLC Processor
GPS-PLC ENET 0 1 - Ethernet/IP Communication Bridge
GPS-PLC DI 0 2 0 GAC Feed Pump No. 1 in Remote VFD -
GPS-PLC DI 0 2 1 GAC Feed Pump No. 1 Run Status VFD -
GPS-PLC DI 0 2 2 GAC Feed Pump No. 1 VFD Fault VFD -
GPS-PLC DI 0 2 3 GAC Feed Pump No. 1 Monitoring System Fault VFD -
GPS-PLC DI 0 2 4 GAC Feed Pump No. 1 Discharge Pressure High PSH-P0111 -
GPS-PLC DI 0 2 5 GAC Feed Pump No. 1 E-Stop LCS -
GPS-PLC DI 0 2 6 GAC Feed Pump No. 2 in Remote VFD -
GPS-PLC DI 0 2 7 GAC Feed Pump No. 2 Run Status VFD -
GPS-PLC DI 0 2 8 GAC Feed Pump No. 2 VFD Fault VFD -
GPS-PLC DI 0 2 9 GAC Feed Pump No. 2 Monitoring System Fault VFD -
GPS-PLC DI 0 2 10 GAC Feed Pump No. 2 Discharge Pressure High PSH-P0112 -
GPS-PLC DI 0 2 11 GAC Feed Pump No. 2 E-Stop LCS -
GPS-PLC DI 0 2 12 Spare Point -
GPS-PLC DI 0 2 13 Spare Point -
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PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
GPS-PLC DI 0 2 14 Spare Point --
GPS-PLC DI 0 2 15 Spare Point --
GPS-PLC DI 0 3 0 GAC Feed Pump No. 3 in Remote VFD --
GPS-PLC DI 0 3 1 GAC Feed Pump No. 3 Run Status VFD --
GPS-PLC DI 0 3 2 GAC Feed Pump No. 3 VFD Fault VFD --
GPS-PLC DI 0 3 3 GAC Feed Pump No. 3 Monitoring System Fault VFD --
GPS-PLC DI 0 3 4 GAC Feed Pump No. 3 Discharge Pressure High PSH-P0113 --
GPS-PLC DI 0 3 5 GAC Feed Pump No. 3 E-Stop LCS --
GPS-PLC DI 0 3 6 GAC wet well High Level Alarm LSH-P0100 --
GPS-PLC DI 0 3 7 GAC wet well Low Level LSL-P0100 -
GPS-PLC DI 0 3 8 Spare Point --
GPS-PLC DI 0 3 9 Spare Point --
GPS-PLC DI 0 3 10 Spare Point --
GPS-PLC DI 0 3 11 Spare Point --
GPS-PLC DI 0 3 12 Spare Point --
GPS-PLC DI 0 3 13 Spare Point --
GPS-PLC DI 0 3 14 Spare Point --
GPS-PLC DI 0 3 15 Spare Point --
GPS-PLC DI 0 4 0 Duke Power On Paralleling Switchgear --
GPS-PLC DI 0 4 1 Generator No. 1 Alarm Generator No. 1 LCP -
GPS-PLC DI 0 4 2 Generator No. 2 Alarm Generator No. 2 LCP -
GPS-PLC DI 0 4 3 Generator No. 1 Running Generator No. 1 LCP --
GPS-PLC DI 0 4 4 Generator No. 2 Running Generator No. 2 LCP --
GPS-PLC DI 0 4 5 Generator No. 1 Low Fuel Generator No. 1 LCP -
GPS-PLC DI 0 4 6 Generator No. 2 Low Fuel Generator No. 2 LCP -
GPS-PLC DI 0 4 7 Spare Point --
GPS-PLC DI 0 4 8 Spare Point --
GPS-PLC DI 0 4 9 Spare Point --
GPS-PLC DI 0 4 10 Spare Point --
GPS-PLC DI 0 4 11 Spare Point --
GPS-PLC DI 0 4 12 Spare Point --
GPS-PLC DI 0 4 13 Spare Point --
GPS-PLC DI 0 4 14 Spare Point --
GPS-PLC DI 0 4 15 Spare Point --
GPS-PLC Slot Filler 0 5 - Spare Slot
GPS-PLC DO 0 6 0 GPS-Remote I/0 Fail Interposing Relay --
GPS-PLC DO 0 6 1 GAC Feed Pump No. 1 Start/Stop VFD --
GPS-PLC DO 0 6 2 GAC Feed Pump No. 2 Start/Stop VFD --
GPS-PLC DO 0 6 3 GAC Feed Pump No. 3 Start/Stop VFD --
GPS-PLC DO 0 6 4 Spare Point
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PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
GPS-PLC DO 0 6 5 Spare Point
GPS-PLC DO 0 6 6 Spare Point
GPS-PLC DO 0 6 7 Spare Point
GPS-PLC DO 0 6 8 Spare Point
GPS-PLC DO 0 6 9 Spare Point
GPS-PLC DO 0 6 10 Spare Point
GPS-PLC DO 0 6 11 Spare Point
GPS-PLC DO 0 6 12 Spare Point
GPS-PLC DO 0 6 13 Spare Point
GPS-PLC DO 0 6 14 Spare Point
GPS-PLC DO 0 6 15 Spare Point
GPS-PLC Slot Filler 0 7 - Spare Slot
GPS-PLC Slot Filler 0 8 - Spare Slot
GPS-PLC Al 0 9 0 GAC Feed Pump No. 1 Speed Indicator VFD 0 - 100%
GPS-PLC Al 0 9 1 GAC Feed Pump No. 2 Speed Indicator VFD 0 - 100%
GPS-PLC Al 0 9 2 GAC Feed Pump No. 3 Speed Indicator VFD 0 - 100%
GPS-PLC Al 0 9 3 GAC Wet Well Level Indication LIT-P0100 0-15.5FT
GPS-PLC Al 0 9 4 GAC Flow FIT-P0100 0-13MGD
GPS-PLC Al 0 9 5 Spare Point
GPS-PLC Slot Filler 0 10 - Spare Slot
GPS-PLC AO 0 11 0 GAC Feed Pump No. 1 Speed Setpoint VFD 0 - 100%
GPS-PLC AO 0 11 1 GAC Feed Pump No. 2 Speed Setpoint VFD 0 - 100%
GPS-PLC AO 0 11 2 GAC Feed Pump No. 3 Speed Setpoint VFD 0 - 100%
GPS-PLC AO 0 11 3 Spare Point
GPS-PLC AO 0 11 4 Spare Point
GPS-PLC AO 0 11 5 Spare Point
GPS-PLC Slot Filler 0 12 - Spare Slot
PT - PLC INPUT / OUTPUT SCHEDULE
PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
PT-PLC CPU 0 0 - PLC Processor
PT-PLC ENET 0 1 - Ethernet/IP Communication Bridge
PT-PLC DI 0 2 0 Flocculation Basin No. 1 Mixer in Remote VFD -
PT-PLC DI 0 2 1 Flocculation Basin No. 1 Mixer Run Status VFD -
PT-PLC DI 0 2 2 Flocculation Basin No. 1 Mixer E-Stop LCS -
PT-PLC DI 0 2 3 Flocculation Basin No. 1 Mixer Fault VFD -
PT-PLC DI 0 2 4 Flocculation Basin No. 2 Mixer in Remote VFD -
PT-PLC DI 0 2 5 Flocculation Basin No. 2 Mixer Run Status VFD -
PT-PLC DI 0 2 6 Flocculation Basin No. 2 Mixer E-Stop LCS -
PT-PLC DI 0 2 7 Flocculation Basin No. 2 Mixer Fault VFD -
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PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
PT-PLC DI 0 2 8 Flocculation Basin No. 3 Mixer in Remote VFD -
PT-PLC DI 0 2 9 Flocculation Basin No. 3 Mixer Run Status VFD -
PT-PLC DI 0 2 10 Flocculation Basin No. 3 Mixer E-Stop LCS --
PT-PLC DI 0 2 11 Flocculation Basin No. 3 Mixer Fault VFD -
PT-PLC DI 0 2 12 Spare Point
PT-PLC DI 0 2 13 Spare Point
PT-PLC DI 0 2 14 Spare Point
PT-PLC DI 0 2 15 Spare Point
PT-PLC DI 0 3 0 Flocculation Basin No. 4 Mixer in Remote VFD -
PT-PLC DI 0 3 1 Flocculation Basin No. 4 Mixer Run Status VFD -
PT-PLC DI 0 3 2 Flocculation Basin No. 4 Mixer E-Stop LCD --
PT-PLC DI 0 3 3 Flocculation Basin No. 4 Mixer Fault VFD -
PT-PLC DI 0 3 4 Rapid Mixer No. 1 in Remote VFD --
PT-PLC DI 0 3 5 Rapid Mixer No. 1 Run Status VFD --
PT-PLC DI 0 3 6 Rapid Mixer No. 1 E-Stop LCD --
PT-PLC DI 0 3 7 Rapid Mixer No. 1 Fault VFD --
PT-PLC DI 0 3 8 Rapid Mixer No. 2 in Remote VFD --
PT-PLC DI 0 3 9 Rapid Mixer No. 2 Run Status VFD --
PT-PLC DI 0 3 10 Rapid Mixer No. 2 E-Stop LCD --
PT-PLC DI 0 3 11 Rapid Mixer No. 2 Fault VFD --
PT-PLC DI 0 3 12 Spare Point
PT-PLC DI 0 3 13 Spare Point
PT-PLC DI 0 3 14 Spare Point
PT-PLC DI 0 3 15 Spare Point
PT-PLC DI 0 4 0 Detector Residual Pump No. 1 Presence/Absence McC -
PT-PLC DI 0 4 1 Detector Residual Pump No. 2 Presence/Absence MCC --
PT-PLC DI 0 4 2 Residual Pump No. 1 E-Stop LCS --
PT-PLC DI 0 4 3 Residual Pump No. 1 in Remote MCC --
PT-PLC DI 0 4 4 Residual Pump No. 1 Run Status MCC --
PT-PLC DI 0 4 5 Residual Pump No. 1 Discharge Pressure High MCC --
PT-PLC DI 0 4 6 Residual Pump No. 1 Overload MCC --
PT-PLC DI 0 4 7 Residual Pump No. 1 Motor Temperature High MCC --
PT-PLC DI 0 4 8 Residual Pump No. 2 E-Stop LCS --
PT-PLC DI 0 4 9 Residual Pump No. 2 Run Status MCC --
PT-PLC DI 0 4 10 Residual Pump No. 2 Discharge Pressure High MCC --
PT-PLC DI 0 4 11 Residual Pump No. 2 in Remote MCC --
PT-PLC DI 0 4 12 Residual Pump No. 2 Overload MCC --
PT-PLC DI 0 4 13 Spare Point
PT-PLC DI 0 4 14 Spare Point
PT-PLC DI 0 4 15 Spare Point
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PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
PT-PLC DI 0 5 0 Residual Pump No. 2 Motor Temperature High MCC --
PT-PLC DI 0 5 1 Sedimentation Basin No. 1 Thickener in Remote MCC -
PT-PLC DI 0 5 2 Sedimentation Basin No. 1 Thickener Run Status MCC -
PT-PLC DI 0 5 3 Sedimentation Basin No. 1 Thickener E-Stop LCS --
PT-PLC DI 0 5 4 Sedimentation Basin No. 1 Thickener Overload MCC -
PT-PLC DI 0 5 5 Sedimentation Basin No. 1 Thickener Torque High MCC --
PT-PLC DI 0 5 6 Sedimentation Basin No. 2 Thickener in Remote LCS -
PT-PLC DI 0 5 7 Sedimentation Basin No. 2 Thickener Run Status MCC -
PT-PLC DI 0 5 8 Sedimentation Basin No. 2 Thickener E-Stop LCS --
PT-PLC DI 0 5 9 Sedimentation Basin No. 2 Thickener Overload MCC -
PT-PLC DI 0 5 10 Sedimentation Basin No. 2 Thickener Torque High MCC --
PT-PLC DI 0 5 11 Equalization Pump No. 1 Run Status MCC --
PT-PLC DI 0 5 12 Equalization Pump No. 1 E-Stop LCS --
PT-PLC DI 0 5 13 Spare Point
PT-PLC DI 0 5 14 Spare Point
PT-PLC DI 0 5 15 Spare Point
PT-PLC DI 0 6 0 Raw Water Sample Pump in Remote LCS --
PT-PLC DI 0 6 1 Raw Water Sample Pump Run Status MCC --
PT-PLC DI 0 6 2 Raw Water Sample Pump Overload MCC --
PT-PLC DI 0 6 3 Equalization Pump No. 1 Overload MCC --
PT-PLC DI 0 6 4 Equalization Pump No. 2 Run Status MCC --
PT-PLC DI 0 6 5 Equalization Pump No. 2 E-Stop LCS -
PT-PLC DI 0 6 6 Equalization Pump No. 2 in Remote LCS -
PT-PLC DI 0 6 7 Equalization Pump No. 2 Leak Detection MCC -
PT-PLC DI 0 6 8 Equalization Pump No. 2 Motor Temperature High McC -
PT-PLC DI 0 6 9 Equalization Pump No. 2 Overload MCC --
PT-PLC DI 0 6 10 Equalization Wet well High Level Alarm LSH-G0800 --
PT-PLC DI 0 6 11 Equalization Wet well Low Level Alarm LSL-G0800 --
PT-PLC DI 0 6 12 Spare Point
PT-PLC DI 0 6 13 Spare Point
PT-PLC DI 0 6 14 Spare Point
PT-PLC DI 0 6 15 Spare Point
PT-PLC DI 0 7 0 Filter Influent Drain Valve Opened Valve Actuator -
PT-PLC DI 0 7 1 Filter Influent Drain Valve Closed Valve Actuator -
PT-PLC DI 0 7 2 Raw Water Sample Pump in Remote MCC -
PT-PLC DI 0 7 3 Raw Water Sample Pump Run Status MCC -
PT-PLC DI 0 7 4 Raw Water Sample Pump Overload MCC -
PT-PLC DI 0 7 5 Settled Water Sample Pump in Remote MCC -
PT-PLC DI 0 7 6 Settled Water Sample Pump Run Status MCC -
PT-PLC DI 0 7 7 Settled Water Sample Pump Overload MCC -
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PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
PT-PLC DI 0 7 8 Spare Point
PT-PLC DI 0 7 9 Spare Point
PT-PLC DI 0 7 10 Spare Point
PT-PLC DI 0 7 11 Spare Point
PT-PLC DI 0 7 12 Spare Point
PT-PLC DI 0 7 13 Spare Point
PT-PLC DI 0 7 14 Spare Point
PT-PLC DI 0 7 15 Spare Point
PT-PLC DO 0 8 0 PT-Remote I/0 Fail Interposing Relay --
PT-PLC DO 0 8 1 Flocculation Basin No. 1 Mixer Start/Stop VFD --
PT-PLC DO 0 8 2 Flocculation Basin No. 2 Mixer Start/Stop VFD --
PT-PLC DO 0 8 3 Flocculation Basin No. 3 Mixer Start/Stop VFD --
PT-PLC DO 0 8 4 Flocculation Basin No. 4 Mixer Start/Stop VFD --
PT-PLC DO 0 8 5 Rapid Mixer No. 1 Start/Stop VFD --
PT-PLC DO 0 8 6 Rapid Mixer No. 2 Start/Stop VFD --
PT-PLC DO 0 8 7 Residual Pump No. 1 Start/Stop MCC --
PT-PLC DO 0 8 8 Residual Pump No. 2 Start/Stop MCC --
PT-PLC DO 0 8 9 Sedimentation Basin No. 1 Thickener Start/Stop MCC --
PT-PLC DO 0 8 10 Sedimentation Basin No. 2 Thickener Start/Stop MCC --
PT-PLC DO 0 8 11 Equalization Pump No. 1 Start/Stop MCC --
PT-PLC DO 0 8 12 Spare Point --
PT-PLC DO 0 8 13 Spare Point
PT-PLC DO 0 8 14 Spare Point
PT-PLC DO 0 8 15 Spare Point
PT-PLC DO 0 9 0 Equalization Pump No. 2 Start/Stop McC -
PT-PLC DO 0 9 1 Filter Influent Drain Valve Open Valve Actuator --
PT-PLC DO 0 9 2 Filter Influent Drain Valve Close Valve Actuator -
PT-PLC DO 0 9 3 Raw Water Sample Pump Start/Stop MCC --
PT-PLC DO 0 9 4 Settled Water Sample Pump Start/Stop MCC --
PT-PLC DO 0 9 5 Spare Point
PT-PLC DO 0 9 6 Spare Point
PT-PLC DO 0 9 7 Spare Point
PT-PLC DO 0 9 8 Spare Point
PT-PLC DO 0 9 9 Spare Point
PT-PLC DO 0 9 10 Spare Point
PT-PLC DO 0 9 11 Spare Point
PT-PLC DO 0 9 12 Spare Point
PT-PLC DO 0 9 13 Spare Point
PT-PLC DO 0 9 14 Spare Point
PT-PLC DO 0 9 15 Spare Point
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PLC PANEL MOD RACK SLOT POINT Description/Location Input from/Output to Calibrated Range
PT-PLC 0 10 Blank Slot Filler
PT-PLC 0 11 Blank Slot Filler
PT-PLC 0 12 Blank Slot Filler
PT-PLC Al 0 13 0 Flocculation Outlet pH Indicator Al-G0201 0-14pH
PT-PLC Al 0 13 1 Flocculation Basin No. 1 Mixer Speed Indicator VFD 0 - 100%
PT-PLC Al 0 13 2 Flocculation Basin No. 2 Mixer Speed Indicator VFD 0 - 100%
PT-PLC Al 0 13 3 Flocculation Basin No. 3 Mixer Speed Indicator VFD 0 - 100%
PT-PLC Al 0 13 4 Flocculation Basin No. 4 Mixer Speed Indicator VFD 0 - 100%
PT-PLC Al 0 13 5 Spare Point
PT-PLC Al 0 14 0 Rapid Mixer No. 1 Speed Indicator VFD 0-100%
PT-PLC Al 0 14 1 Rapid Mixer No. 2 Speed Indicator VFD 0-100%
PT-PLC Al 0 14 2 Raw Water Flow Indicator FIT-G0201 0-13 MGD
PT-PLC Al 0 14 3 Raw Water Turbidity Indicator Al-G0200 0-999.9 NTU
PT-PLC Al 0 14 4 Equalization Wet Well Level Indication LIT-G0800 0-10.5FT
PT-PLC Al 0 14 5 Spare Point
PT-PLC AO 0 15 0 Flocculation Basin No. 1 Mixer Speed Setpoint VFD 0 - 100%
PT-PLC AO 0 15 1 Flocculation Basin No. 2 Mixer Speed Setpoint VFD 0 - 100%
PT-PLC AO 0 15 2 Flocculation Basin No. 3 Mixer Speed Setpoint VFD 0 - 100%
PT-PLC AO 0 15 3 Flocculation Basin No. 4 Mixer Speed Setpoint VFD 0 - 100%
PT-PLC AO 0 15 4 Spare Point
PT-PLC AO 0 15 5 Spare Point
PT-PLC AO 0 16 0 Rapid Mixer No. 1 Speed Setpoint VFD 0 - 100%
PT-PLC AO 0 16 1 Rapid Mixer No. 2 Speed Setpoint VFD 0 - 100%
PT-PLC AO 0 16 2 Spare Point
PT-PLC AO 0 16 3 Spare Point
PT-PLC AO 0 16 4 Spare Point
PT-PLC AO 0 16 5 Spare Point
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SECTION 13453

DEVICENET

PART 1- GENERAL

1.1 DESCRIPTION

A. Furnish and install DeviceNet networks as shown and specified. The networks
shall be arranged such that future nodes can be added at any point(s) along the
network without overloading the system or requiring re-routing of the
DeviceNet cable being installed under this contract. Refer to Specification
Section 15100, Valves and Appurtenances for valve actuator requirements.

B. Topology shall be as shown on the Drawings. Provide all Deviceboxes, inline
surge suppressors, terminating resistors, enclosures, wire, cabling, tubing,
piping, conduit, cable tray, fittings, supports, junction boxes, repeaters, taps,
connectors, interfaces, accessories and appurtenances to provide a fully
functional DeviceNet network.

C. Quality Assurance:

1. The DeviceNet Network shall be furnished by the Instrumentation and
Control System (ICS) Supplier who shall assume responsihility for
providing a complete and integrated system.

2. All equipment, components and materials required shall be furnished by
the ICS Supplier who shall assume the responsibility for adequacy and
performance of all items.

3. The ICS Supplier shal have a minimum of five years experience in the
production of substantially similar equipment and shall show evidence of
a least five instalations in satisfactory operation for at least three
continuous years.

4. The ICS Supplier shall be a licensed member of Open DeviceNet Vendors
Association (ODVA).

1.2 RELATED SECTIONS

A. Section 13401, Plant Monitoring and Control System General Requirement
B. Section 15100, Vaves and Appurtenances
C. Section 16075, Electrical Identification

1.3 SUBMITTALS

13453 - DeviceNet
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A. Comply with the requirements of Section 13401, Plant Monitoring and Control
System General Requirements.

B. Submit Declaration of Conformity for each product for each component on the
DeviceNet network that it is certified by Open DeviceNet Vendors Association
(ODVA).

C. The Contractor shall submit to the Engineer a schedule of proposed drop line

lengths for each drop for every circuit before the installation and submit an
updated schedule in the O&M manual.

PART 2 - PRODUCTS

21 DEVICENET EQUIPMENT

A. DeviceNet network and installation shall meet or exceed ODV A guidelines and
requirements. DeviceNet network and installation shall meet or exceed
manufacturer’ s requirements.

B. DeviceNet Components
1. Provide components as indicated in the DeviceNet Component Schedule
attached at the end of this section.
2.  Manufacturers and Models:
a 24 VDC, 8 amp DeviceNet Power Supply:
1) Allen Bradley/Rockwell model number 1787-DNPS
b. PowerTap:
1) Allen Bradley/Rockwell model number 1485T-P2T5-T5
C. DeviceBox:
1) 4-port: Allen Bradley/Rockwell model number 1485P-PAT5-T5
d.  T-Port Tap: not permitted
3. Size enclosures, junction boxes, conduit, and other components accordingly.

C. ControlLogix DeviceNet Communication Card:
1. Provide Per Section 13451, Programmable Controller System.

D. Topology:

1. DeviceNet interface at devices shall be a direct DeviceNet connection with
no intermediate conversion from another communication protocol.

2. Contractor shall not connect devices to the DeviceNet drop cable in a daisy
chain configuration. Only one device shall be connected on any drop cable.
The failure or disconnection of any DeviceNet node (on the drop cable) shall
not disturb any other nodes or devicesin the system.

3. The cumulative trunk line distance in each DeviceNet circuit shal not
exceed 1640 feet.

4. Maximum length of any drop line shall not exceed 20 feet.
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5.

The cumulative drop line length on any one DeviceNet circuit shall not
exceed 156 meters (512 feet).

E. Enclosures:

1.

Except for components mounted in existing or new PLC cabinets, al
DeviceNet components (DeviceBoxes, and the like) shall be mounted in
enclosures suitable for the environment for the area classification Schedule.
Drop lines shall be landed on screw terminals on both ends. Components
within panels shall be mounted on subplates.

DeviceNet trunk line taps shall use a suitable DeviceBox for connection to
no more than four devices. Enclosure size shall account for hardware size
and the cable's minimum bend radius. Provide dack for al cables,
conductors, cordsets, and patchcords to allow for future upgrades or
revisons.

F. Provide PC configuration software to fully implement network monitoring and
diagnostic functions for each type of network. Software shall be Rockwell RS-
MACC or equal.

G. Contractor shall propose necessary network addresses, masking, and required
custom configuration requirements for each network. Owner and Engineer shall
have ultimate decisions on these configuration requirements and Contractor shall
implement them accordingly.

H. Spares:

SUuhAwWNE

Already confirmed on 13451

Provide 5 spare DeviceNet DeviceBoxes

Provide 2 spare DeviceNet DeviceBox enclosures

Provide 1 spare DeviceNet Power Taps

Provide 2 spare DeviceNet Power Supplies

Provide 4 spare of each type of DeviceNet connectors used

PART 3 - EXECUTION

3.1 DEVICENET INSTALLATION

A. DeviceNet Cabling:

1.
2.
3.

13453 - DeviceNet

Maintain shielding on conductors.

Do not exceed minimum bend radius.

The System Integrator is responsible for tagging of the DeviceNet cables.
The DeviceNet Trunk Line cables shall be tagged according to “DeviceNet
Trunk Segment Schedule” attached at the end of this Section. The
DeviceNet Drop Cables shall be tagged with the same identification as the
device it is connected to. Refer to Section 16075, Electrical Identification
for tagging requirements.
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B. System Integrator shall be responsible for furnishing al required hardware,
software, and tools for configuring, testing, and troubleshooting the DeviceNet
network.

1.

System Integrator shall complete a full setup, including assigning node
addresses, baud rate and document the setup on configuration sheets. The
configuration sheets shall clearly identify parameter settings, switch settings,
software settings. These sheets shall be submitted for record.

C. Testing:

1.

3.

After installation of the DeviceNet networks, the System Integrator shall
test the networks with a suitable test meter such as the Woodhead
DeviceNet Meter, Part No. DN-MTR or equivalent.

CONTRACTOR shall provide to the OWNER the results of the tests and
demonstrate to the OWNER that the network is “healthy” and exceeds or is
“within spec” for EACH segment. Unacceptable test results include
“norma”, “very close to limit”, “faulty”, and “out of limit”. Testing that
generates results of warning or faults shall be repaired and retested so that
there shall be no warnings or faults remaining after testing.

Provide atesting report for each DeviceNet segment.

D. Manufacturer’s Support:

1.

13453 - DeviceNet

Valve actuator manufacturer shall provide on-site support for DeviceNet
configuration. Refer to Section 15100, Valves and Appurtances.

++ END OF SECTION + +
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DEVICENET SCHEDULE
MODULE DEVICE / EQUIPMENT TAP BOX SHEET
PLC NUMBER DESCRIPTION IDENTIFICATION IDENTIFICATION |REFERENCE

GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 BWW/VTW-BFV-1N TB-1-1 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GS-BFV-1N TB-1-2 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GAC-BFV-1N TB-1-3 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GTW-BFV-1N TB-1-4 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 BWS-BFV-1N TB-2-1 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 BWS-BFV-1S TB-2-2 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 SPARE TB-2-3 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 SPARE TB-2-4 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 BWW/VTW-BFV-1S TB-3-1 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GS-BFV-1S TB-3-2 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GAC-BFV-1S TB-3-3 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GTW-BFV-1S TB-3-4 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 BWW/VTW-BFV-2N TB-4-1 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GS-BFV-2N TB-4-2 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GAC-BFV-2N TB-4-3 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GTW-BFV-2N TB-4-4 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 BWS-BFV-2N TB-5-1 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 BWS-BFV-2S TB-5-2 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 SPARE TB-5-3 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 SPARE TB-5-4 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 BWW/VTW-BFV-2S TB-6-1 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GS-BFV-2S TB-6-2 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GAC-BFV-2S TB-6-3 1-06-604
GAC-PLC GAC PLC-DNB1 GAC DeviceNet Network 1 GTW-BFV-2S TB-6-4 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 BWW/VTW-BFV-3N TB-7-1 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GS-BFV-3N TB-7-2 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GAC-BFV-3N TB-7-3 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GTW-BFV-3N TB-7-4 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 BWS-BFV-3N TB-8-1 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 BWS-BFV-3S TB-8-2 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 SPARE TB-8-3 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 SPARE TB-8-4 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 BWW/VTW-BFV-3S TB-9-1 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GS-BFV-3S TB-9-2 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GAC-BFV-3S TB-9-3 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GTW-BFV-3S TB-9-4 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 BWW/VTW-BFV-4N TB-10-1 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GS-BFV-4N TB-10-2 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GAC-BFV-4N TB-10-3 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GTW-BFV-4N TB-10-4 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 BWS-BFV-4N TB-11-1 1-06-604
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DEVICENET SCHEDULE
MODULE DEVICE / EQUIPMENT TAP BOX SHEET
PLC NUMBER DESCRIPTION IDENTIFICATION IDENTIFICATION |REFERENCE

GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 BWS-BFV-4S TB-11-2 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 SPARE TB-11-3 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 SPARE TB-11-4 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 BWW/VTW-BFV-4S TB-12-1 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GS-BFV-4S TB-12-2 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GAC-BFV-4S TB-12-3 1-06-604
GAC-PLC GAC PLC-DNB2 GAC DeviceNet Network 2 GTW-BFV-4S TB-12-4 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 BWW/VTW-BFV-5N TB-13-1 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GS-BFV-5N TB-13-2 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GAC-BFV-5N TB-13-3 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GTW-BFV-5N TB-13-4 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 BWS-BFV-5N TB-14-1 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 BWS-BFV-5S TB-14-2 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 SPARE TB-14-3 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 SPARE TB-14-4 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 BWW/VTW-BFV-5S TB-15-1 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GS-BFV-5S TB-15-2 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GAC-BFV-5S TB-15-3 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GTW-BFV-5S TB-15-4 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 BWW/VTW-BFV-6N TB-16-1 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GS-BFV-6N TB-16-2 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GAC-BFV-6N TB-16-3 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GTW-BFV-6N TB-16-4 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 BWS-BFV-6N TB-17-1 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 BWS-BFV-6S TB-17-2 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 SPARE TB-17-3 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 SPARE TB-17-4 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 BWW/VTW-BFV-6S TB-18-1 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GS-BFV-6S TB-18-2 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GAC-BFV-6S TB-18-3 1-06-604
GAC-PLC GAC PLC-DNB3 GAC DeviceNet Network 3 GTW-BFV-6S TB-19-4 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 BWW/VTW-BFV-7N TB-20-1 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 GS-BFV-7N TB-20-2 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 GAC-BFV-7N TB-20-3 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 GTW-BFV-7N TB-20-4 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 BWS-BFV-7N TB-21-1 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 BWS-BFV-7S TB-21-2 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 SPARE TB-21-3 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 SPARE TB-21-4 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 BWW/VTW-BFV-7S TB-22-1 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 GS-BFV-7S TB-22-2 1-06-604
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DEVICENET SCHEDULE
MODULE DEVICE / EQUIPMENT TAP BOX SHEET
PLC NUMBER DESCRIPTION IDENTIFICATION IDENTIFICATION |REFERENCE

GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 GAC-BFV-7S TB-22-3 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 GTW-BFV-7S TB-22-4 1-06-604
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 BWS-BFV-3 TB-23-1 1-06-603
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 SBWS-BFV-3 TB-23-2 1-06-603
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 SPARE TB-23-3 1-06-603
GAC-PLC GAC PLC-DNB4 GAC DeviceNet Network 4 SPARE TB-23-4 1-06-603
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SECTION 13701

SURVEILLENCE AND ACCESS CONTROL SYSTEM

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1. CONTRACTOR shall provideall labor, material, equipment and incidentals as
shown, specified and required to furnish, install, test and place into satisfactory
operationa Security Systemas specified herein. Thissystem shall be comprised
of a Surveillance System and a Security Access Control Management (SACM)
System.

2. Thissection covers the furnishing and installation of an access control system
and accessories that must interface with the existing access control system.

3.  Theinstalation shall include programming the existing server to accept thenew
access control system. The new system shall be programmed similar to theother
buildings at the plant.

B. The specifications describe the minimum requirements for hardware. Where
Supplier's standard configuration includes additional items of equipment
features not specifically described herein, such equipment or features shall be
furnished as a part of the system. The CONTRACTOR shall provide all material,
equipment, and labor necessary to complete the work properly.

C. Thenew system must be fully compatible with the existing DSX Access Control
System.

D. CONTRACTOR shall employ the services of a Security System Supplier with
proven experience in the field. Security System Supplier shall assume full
responsibility for the selection of equipment and components required. Specifically
this shall include defining the required system components, preparing detailed
system schematics, interconnecting wiring diagrams, field debugging, calibrating,
and configuring the system aswell asinstructing plant personnel on the care and use
of the system.

E. Design, installation, service support, and otherwise known as supplier, shall be:
1.  AegisProtective Services
3033 Robertson Avenue
Cincinnati, OH 45209
Contact: George Wergers
Phone: 513-948-0066, ext. 108
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F. The surveillance and SACM systems provided shall be turnkey system solutions,
wherein each component is seamlessly integrated with the overall system. TheCCTV
System shall employ common controls communications protocol and video signal
formats throughout. The SACM System shall employ common controls
communications protocol and access control data formats throughoui.

G. All cameras shall be connected via Ethernet on a dedicated network. Utilizing
dedicated fibers on shared fiber optic cableis permitted, but all Ethernet networking
equipment must be dedicated to the purpose of the surveillance system and must
comply with Section 13451.

1.2 REFERENCES

A. Standards referenced in this Section are listed below:
American National Standards Institute, (ANSI).
Factory Mutual, (FM).

Institute of Electrical and Electronic Engineers, (IEEE).
National Electrical Code, (NEC).

National Electrical Manufacturers Association, (NEMA).
Underwriters' Laboratories, Inc., (UL).

American Society for Testing and Materials, (ASTM).
American Wire Gage, (AWG).

Electronic Industries Association, (EIA).

0. Federal Communications Commission, (FCC).

Roo~Noook~wNE

1.3  QUALITY ASSURANCE

A. Inorderto ensure standardization, proper interfacing and compatibility, it isrequired
that all equipment offered under this Section be furnished by a single Supplier who
shall provideall equipment required for aproper installation and coordinate all Shop
Drawings.

B. The Security System Supplier shall be responsible for providing all components and
software for the surveillance and access control systems.

C. Allitemsof equipment, including wire and cable, shall be compatible.

D. TheSecurity System Supplier shall provide on-site manufacturer’ srepresentativesto
oversee ingtallation and to verify that installation of all equipment is in compliance
with manufacturer requirements. Supplier shall provide awrittenreport verifying that
theinstallationiscomplete, fully functional, and in compliance with all manufacturer
requirements.

E. Supplier shall guarantee all equipment against faulty or inadequate design, improper
assembly or erection, defective installation or materials, and leakage, breakage, or
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other failure. Materials shall be suitable for service conditions. Equipment shall not
have been in service at any time prior to delivery, except for testing.

1.4 SUBMITTALS

A. Action Submittals: Submit the following:

1.

Product Data:

a  Manufacturer'sliterature, illustrations, specificationsand engineering data
including: general arrangement, outline drawings, dimensions, materials,
size, weight, and performance data.

Shop Drawings:

Fabrication, assembly, and installation drawings.

Complete riser diagrams clearly labeling all conduit and wire.

Layout drawings with conduit and equipment numbers.

Block Diagram: Provide system diagram noting major system components

and interrelationship of each component.

e.  Interconnection Diagram: Provide detailed drawing noting interconnecting
cable and labeled connections for all closed circuit television (CCTV)
equipment.

f.  Proveexisting network “as-built” drawings beforeinstallation of any new
equipment. Drawings shall indicate make and model of all equipment,
addresses, and locations, mediatype, converters, panels, etc.

apop

B. Informational Submittals: Submit the following:

1.

2.

3.

4.

Certificates:

a  Caertificates of Compliance/Manufacture.
Supplier Instructions:

a. Instalation Instructions.

Source Quality Control Submittals:

a. Submit reports for all required shop tests.

Site Quality Control Submittals:

a. Submit reportsfor al required field-tests

b.  Submit reports for all manufacturer's site visits

C. Closeout Submittals: Submit the following:

1.

2.

Operation and Maintenance Manuals:

a  Submit complete installation, operation and maintenance manuals
including test reports, maintenance data and schedules, description of
operation and spare parts information.

b.  Furnish operation and maintenance manuals in conformance with the
requirements of Section 01781, Operation and Maintenance Data.

Operating and Maintenance Manuals List:

a  Hardware and peripherals.

b.  Definition of terms and functions.
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System start-up and shutdown procedures.
Use of system and applications software.
Recovery and restart procedures.
Graphic alarm presentation.
Alarm reports and printing formats.
Use of report generator and generation of reports.
Date entry.
: Operator commands.
3. Software:
a  Software Manuals.

D. Maintenance Materials Submittals: Furnish the following:
1. SpareParts:

a  Sparepartsand consumableitems shall be provided as specified. All spare
parts shall be delivered to the OWNER before final acceptance of the
system. Packaging of spare partsshall provide protection against dust and
moisture and shall be suitable for storage. Electronic parts shall be
enclosed in anti static material. All spare parts shall be clearly marked
with the manufacturer’s name, part number, date of manufacture, and
approximate shelf life. Supplier may utilize spare parts and supplies
during system installation and testing but shall restore or replace all such
materials and supplies to the specified quantities before final acceptance
of the system.

2. Supplier shall provide the following spare parts:
One (1) power supply of each type used.
One (1) Card Reader of each type used.
Two (2) door contacts with relays of each type used.
Two (2) hatch limit switches of each type used.

e. One (1) Keypad of each type used.

3. Tools.
4. List of al special tools required for routine maintenance.

apop

E. Power Supply
1.  Unless otherwise specified, power supply to all equipment will be 120 volts,
60 Hz, single phase. Supplier shall be responsible for supplying power to all
access control system panels. Supplier shall be responsible for distribution of
power among enclosures, consoles, peripherals, and other components of the
system. Power distribution hardware shall include cables and branch circuit
over-current protection.

1.5 DELIVERY AND PRODUCT STORAGE

A. Security, process monitoring and access control equipment shall be delivered, stored
and handled in accordance with Division 01, General Requirements, the
manufacturer’s instructions, and the following.
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1. Security, process monitoring and access control equipment shall be ingpected by
CONTRACTOR for shipping damage or loose partswhenreceived. Evidenceof
water, which may have entered equipment during transit, shall be checked.

2. Equipment shall be stored in a clean, dry location in which a uniform
temperature is maintained. Equipment shall be protected with coverings and
maintain air circulation.

3. Wheredampnessor condensation may be encountered, heatersshall beprovided
for equipment to prevent moisture damage.

All electronic equipment and instruments shall be suitably packaged to facilitate
handling and to protect against damage during transit and storage. All equipment
shall be boxed, crated, or otherwise completely enclosed and protected during
shipment, handling, and storage. All equipment shall be protected from exposure to
the elements; shall be kept dry at all times, and shall not be exposed to adverse

Painted surfaces shall be protected against damage by impact, abrasion,
discoloration, or other conditions. Painted surfaces that are damaged prior to
acceptance of the system shall be repainted to the satisfaction of the OWNER.

The system shall be a PC-based access control system used to control and monitor
personnel and alarm activity. Supplier shall coordinate with the OWNER for
connection to existing hardware and network systems. The existing
software used by the OWNER is WinDSX and it shall be used by the Supplier to

16 PREPARATION FOR SHIPMENT
A.
weather conditions.
B.
1.7 SYSTEM OVERVIEW
A.
operate and configure the new access control system.
B. Access Control:

1. A cad reader at a door shall unlock the primary door and allow access
into the building. The card reader shall function properly by using the
proximity card or by entering the code onthe keypad. Operating the card reader
a second time shall reset the system and reactivate the door adarms. If an
employee failsto reset the system, it shall automatically reset at 5:00 p.m and
the system shall identify the last person of entry.

2. Contact switches on access hatches shall activate an alarm to SCADA only.

PART 2 - PRODUCTS

21

SYSTEM DESCRIPTION
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A. The Surveillance system shall provide surveillance of plant entrances and areas
specified inthe Table 2. The surveillance System installed under this Contract shall
be independent of any previously installed security equipment.

Table1 -SACM Components

Building Room Location Card | Door | Contacts
Read | Strike
PT/GAC 102A Northeast near stairs 1 1 1
PT/GAC 103A Northeast near stairs 1 1 1
PT/GAC 103B East roll-up 1
PT/GAC 103C Near East roll-up 1 1 1
PT/GAC 103D West roll-up 1
PT/GAC 103E Near West roll-up 1 1 1
PT/GAC 104A Admin entry 1 1 1
PT/GAC 107A Corridor entry 1 1 1
PT/GAC 107B Corridor entry 1 1 1
PT/GAC 109A Electrical room entry 1 1 1
PT/GAC 109B Electrical room entry 2
PT/GAC 205 2" floor roof 1
PT/GAC 401 4" floor roof 1
GPS 101A Double door 1 1 2
GPS 101B Electrical room entry 1 1 1
GPS 103 West entry 1 1 1
GPS - Roof 1
GPS 103 Roll-up 1
SLUDGE - FTWR Mee Vault 1
Hatch
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Table 2 — Camera Locations

Building Room L ocation* Camera| Camera Location
PT/GAC 103C Near E Roll- | 1 Fixed | Inside facing truck off
Up loading area

PT/GAC 103D W Roll-Up | 1 Fixed | Indoor camerafacing off
loading area

PT/GAC 103E Near W Roll- | 2 Fixed | Outside facing north the

Up second one facing south

PT/GAC 105A Lab Entry | 1Fixed | Outdoor door facing
north

PT/GAC 107A Corridor Entry | 1 Fixed | Outdoor facing door
entry

PT/GAC 107B Corridor Entry | 1 Fixed | Indoor facing door entry

PT/GAC 1098 Electrical 1 Fixed | Outdoor facing old

Room Entry Grand Ave gate

PT/GAC Outside SW Corner | 1 Fixed | Facing new Grand Ave
gate

PT/GAC Outside E Center 2 Fixed | Facing opposite each
other N & Sdirection

PT/GAC Outside NE Corner | 1 Fixed | Facing creek

PT/GAC 203 SE Corner | 1PTZ | Rapid Mix

PT/GAC 205 S Center 1PTZ | Effluent to Filter

* Note: Coordinate exact location and mounting height with Owner. Obtain approval of
Owner before installing.

B. The Surveillance system shall include the following:

1.
2.

3.
4.

Pan/Tilt/Zoom and Fixed cameras contained in outdoor enclosures.

Video monitoring computers provided for monitoring and control of all
cameras.

One rack-mounted digital recorder/server located in (Refer Table 1 and Notes).
Contactor shall provide all the necessary cables as required.

C. The SACM system shall monitor and control access throughout specified locations
(Refer Table1 & 2). The SACM system shall also monitor and provide access control
to the locations specified in Table 1 & 2. The system shall include the following:

1.

2.

3.

Card readers to control access at the plant entrances and the other specified
areas of plant (Refer Table 1 & 2 for location information).

Card readersand magnetic door latchesto control accessto selected officesand
equipment rooms (Refer Table 1 & 2 for location information).

Existing SACM System Database shall maintain records of all movements
through secured entrances (Refer Table 1 & 2 for location information).

D. Configuration of the Plant Security System shall be coordinated with the OWNER
and the ENGINEER. At a minimum, the system shall be configured as follows:
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1. For all fixed cameras at entrance gates, provide continuous recording during
normal operating hours. After hours, cameras shall switch to motion detection
mode and only record when vehicles are detected entering/leaving facility.

2. Foral PTZ (Pan-Tilt-Zoom) camerasat entrance gates, provide, at aminimum,
four distinct preset camera positions to be coordinated with the OWNER.
System shall be configured to scan through presetson demand. Recording shall
be continuous during normal working hours.

3. TheVideo Monitoring Computers shall be configured as follows:

a  Existing computer shall be configured to allow manual accessto all plant
cameras, as well asthe SACM System Computer information.

b.  Existing computer shall be configured to provide acomplete guard tour of
entire facility on the hour every hour. The guard tour shall consist of 10-
second displays of every camera on the system.

4. SACM card readers shall be configured as follows:

a  Flashgreenonacardread, LED normally red.

E. Suitably regulated electrical power shall be provided to all equipment and components
furnished under this Section. Supplier shall furnish alternate power supplies, as
required, suitable to drive components utilizing different voltages. Surge arrestors
shall be provided, asrequired, to protect all equipment from power surgesand voltage
spikes.

22 CAMERAS

A. General: All cameras shall be compatiblewith Pelco DX8100 seriesDV R and shall be
| P addressable. Provide Fixed and Pan-Tilt-Zoom Camerasasshownin Table1 & 2.
The environmental camera system shall consist of an outdoor camera and housing
designed specifically for use in moderate to severe climate conditions and shall
include thermostatically controlled heater, window defroster/defogger, sun shroud,
viewing window wiper and insulation blanket along with any accessorieswhich may
be required for acomplete environmental camerasystem. The camera system shall be
abletotransmit/receive video and dataover Ethernet. All mounting hardware shall be
furnished with the system. Cameras and mounting hardware type shall be as shown.

B. Pan-Tilt Camera Features:
1. Type High Resolution, Color, Integrated Receiver, Low Light Sensitivity.
2. Provide pan and tilt drive where indicated:
a Pan:
1) Adjustable speed.
2) Preset Speed: 100 degrees per second.
3) Movement: 360 degrees continuous pan rotation.
b. Tilt:
1) Adjustable speed.
2) Preset Speed: 30 degrees per second.
3) Movement: Unobstructed +40 degreesto -90 degrees from horizontal.
3.  Zoom:Lens: f/1.4(f =4.1-73.8 optical, 18 optical zoom, 4X electronic zoom).
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14.

15.

Signal Format: NTSC.

Scanning System: 2:1 interlace.

Image Sensor: 1/4-inch interlines transfer CCD.

Effective Pixels: 768 (H) x 494 (V).

Horizontal Resolution: > 540 TV lines.

Focus: Automatic with manual override.

Sensitivity: 0.02 lux at 1/4-second shutter speed.

Shutter Speed: Automatic (electronic iris)/manual - 1/4-1/10,000.

Iris Control: Automatic with manual override.

Electrical:

a  Input Voltage: 120 VAC.

b. Maximum Power Consumption: 50 VA per system.

c. Cameraand LensVoltage: 24 VAC.

Mounting Brackets:

a  All mounting brackets shall be of corrosion-resistant construction and
shall be load rated to support camera, housing and pan and tilt drive
components and accessories specified herein. Mounting heads shall be
manually adjustable.

b.  Mounting shall be suitable for pole, wall, or parapet mounting as shown
on the Contract Drawing.

1) Wall mounted brackets, Pelco Model IWM-G4 or equivalent.
2) Pole adapter, Pelco Model PA402 or equivalent.

Environmental Enclosure:

NEMA 4X rated.

Maximum Wind Condition: Operational in 90 mph winds.

Material: Die-cast, extruded and sheet aduminum; stainless steel.

Viewing Window: 0.2-inch thick, optically-clear, impact resistant.

Operating Temperature: -40° to 122°F.

PapoTe

C. Fixed Camera Features:

CoNoOA~WOWNE

13.

Type: High Resolution, Color, Enhanced Sensitivity.

Zoom Lens. /1.3, 30X zoom, Model 13ZD, by Pelco, or equal.
Signal Format: NTSC

Scanning System: 2:1 interlace.

Image Sensor: 1/4-inch interline transfer CCD.

Effective Pixels: 768 (H) x 494 (V).

Horizontal Resolution: 480 TV lines.

Focus: Automatic with manual override.

Sensitivity: 0.02 lux at 1/4-second shutter speed.

Shutter Speed: Automatic (electronic iris)/manual - 1/4-1/10,000.
Iris Control: Automatic with manual override.

Electrical:

a  Input Voltage: 120 VAC.

b. Maximum Power Consumption: Ten Watts.

c. Cameraand LensVoltage: 24 VAC.

Mounting Brackets:
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2.3

a  All mounting brackets shall be of corrosion-resistant construction and
shall be load rated to support camera and accessories specified herein.
Mounting heads shall be adjustable.

b.  Mounting shall be suitable for pole, wall, or parapet mounting as shown
onthe Contract Drawings
1) For pole mounting, provide the EM-2000 Pole Mount, by Pelco, or

equal.
2) For wall mounting
14. Environmental Enclosure:

a  NEMA 4X rated.

b. Maximum Wind Condition: Operational in 90 mph winds.

c. Material: Die-cast, extruded and sheet aluminum.

d. Viewing Window: 0.2-inch thick, optically clear, impact resistant.

e.  Operating Temperature: -40° to 122°F.

f.  Provide EH-3512-2 enclosure with 24 VVAC and blower.

Surge Protection:

1. Eachcamerashall be protected with surge protection device at each end of the
cable, at the camera site and the head end equipment where the cabling is
connected to the fiber-optic backbone.

Products and Manufacturers. Provide one of the following:
1. For Pan-Tilt-Zoom Cameras:
a.  Provide Spectra Series, as manufactured by Pelco.
b. Orequal.
2. For Fixed Cameras:
a  Provide, as manufactured by Pelco
b. Orequal.

DIGITAL VIDEO RECORDER

A. DVR/Multiplexer:

Input Voltage: 120 VAC, 60Hz.

Signal System: NTSC.

Video Inputs. Analog video inputs 8.

Maximum IP and Analog cameras: 24

VGA Outputs: 1.

Connections: BNC (video), 6-pin mini-DIN (mouse and keyboard), DB15
(monitor port), RF45 (Ethernet), USB, miniature male phone plug.
Operating Temperature: 50 to 95 degrees Fahrenheit.

Storage Space: 4 TB.

Manufacturer and Model: DX8108-4000 digital video recorder as
manufactured by Pelco, or equal.

Sk wdE

© N

Flat Panel Monitor:
1. Input Voltage: 120VAC, 60 Hz (power cord supplied).
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Input/Output Signal: 1 Vp-p composite video signal, 75 ohmes.
Connectors. BNC, 15-pin PC input, RCA, 4-pin mini DIN, HDMI/DVI
Type: 42" wide screen monitor.

Operating Temperature: 50 to 104 degrees Fahrenheit.

Operating Humidity: 20% to 85% non-condensing.

Manufacturer: Pelco

SO WN

C. Video Monitoring Computer:
1. Relocatethe existing surveillance PC to the PT/GAC control room.
Coordinate with Owner.

24 SACM CENTRAL DATABASE COMPUTER

A. Useexisting Central Database Computer. The new system shall be fully compatible
with the existing Central Database Computer.

25 CARD ACCESS CONTROLLER

A. The controller shall be “Model DSX-1048PKG”, as manufactured by DSX Access
Systems, Inc, without exception to match Owner’s existing system. The controller
shall meet the following minimum requirements:

1. Features:
a UL 294.
b. Complete distributed processing: Never any reliance on host PC for any
decision-making.
c. Accessverifications for all cards performed at controller.
d. Linking: Input to Input, Input to Output, Output to Input, Output to

Output, Code to Input and Code to Output Linking. Done locally at

controller AND/OR controller to controller.

Status LED for each Input.

Status LED for each Output

Controller Polled LED.

Separate communication received and transmitted LEDs.

Processor functioning properly LED.

Dynamic Battery load test: Programmable using a spare open collector

output to trip the Battery Test Input. Battery test may also be manually

initiated through PC at any time.

k. Battery Load shed circuit: Once the system is running on battery power
the batteries must be disconnected at approximately 9VDC. The batteries
must stay disconnected until AC power is restored.

l. Controller canreport to PC; lossof DC power, and low battery as separate
alarms,

m. Status LED for DC power to Controller.

n.  Real time on board clock/calendar generation that is synchronized with
host PC clock/calendar.

0. Dynamic memory allocation.

e
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p. Change to/from auto buffering of all transactions based on

communications status.

g. Point to point RS-485 4 wire controller communications allowing up to

4000 feet between each 1048PK G.

r.  Wiring Management System that includes wire chases, cable ties and

mounting clips.

Ss.  Silkscreen detailing displays wiring termination and function of all

terminals on controller.

t.  Controller operating systemresidesin Flash ROM that isupgradeablethru

the Host PC. Upgrades in controller operating system shall NOT require
PROM changes.

2. Power Supplies: DSX-1040PDP (power distribution panel) and DSX1040CDM
(communications distribution module), Included in 1042PKG.

a  2VDC 8A power for controllers. (Battery backed up).

b. 12VDC8.5A/24VDC 4.25A power for locks (provide four (4) batteries
“12V-BATT” for each controller package furnished and provide
“Controller Power Source” AS-150" in power distribution panel).
5VDC .375 amp for 5 volt devices.

UL294

AC loss and low battery supervisory outputs.

Battery load test control input.

Lock power override input.

Provides individual fused output for 8 locks.

Provides for 8 individual sets of termination of Lock wiring and control

relay wiring with removable terminals.

3.  Controller Architecture: AM186 20 MHz processor, RAM, ROM, and
removable field wiring terminals.

4.  Compatibility: Controller is compatible with any identification device that

transmits datausing Wiegand, clock/data, or RS-232 ACSI | at 1200-baud, 8N 1.

Thisincludes but is not limited to proximity, barium ferrite, bar code, magnetic

stripe, Wiegand, keypads, and biometric readers.

Memory: RAM: 512K and ROM: 512K Flash

Communications:

a  Viadirect serial port, dial-up modem, or TCF/IP. TCP/IPcommunications
require additional hardware.

b.  Communication Ports. PC to controller 1 - RS-232 in; 50 feet max. 50ft
4000 feet requires two MCIl modules.

c.  Controller to controller in the same enclosure; RS232 viathe 1040CDM.
1042 PKG to 1048 PKG to 1022 regenerative RS485 4000 feet max via
the 1040CDM.

d. 1040CDM (communicationsdistribution module) handlesRS232 between
controllers in the same enclosure, and serves as RS485 connection point
for other 1040 series PK G units or 1022 controllersin controller network.

7.  Operating Temperature: 32 to 131 degrees F. Operating Humidity: 0-95%
RD.

8.  Battery Changing Output: Trickle Charge: 13.5 VDC. 500ma, fused. Standby

S0 a

o Ul
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Time: 11 hoursunder minimum load and 3.25 hours under maximum load w/ 2-
12VDC 7AH battery.

9. Model DSX-1048PKG Intelligent 8 Door 1/0O Controllers. The controller shall
be designed for eight-door reader/key pad application. Inputs shall include 32
EOL supervised inputs; each capable of 2, 3, or 4 state point monitoring with
trouble reports. Outputs shall include 8 relay, 8-Open collector outputs, 8 pre-
warn, 24 LED drivers as follows:
a 8-FormC, 5amp rated relay outputs.
b. 8- Open collector outputs 100ma.
c. 8- Prewarnoutputs for door being held open sounders.
d. 24-LED output Driversto show lock statusand or valid card read status

at the reader or keypad.

10. The controller shall include trouble LEDs to show low battery, battery fuse,
auxiliary power fuse, 12 VDC fuse, 5VDC fuse, low AC, and High AC. Power
supply shall be 12 VDC 1 amp and 5 VDC 300 milliamp.

26 PROXIMITY CARD READER

A. Theaccesscontrol readersshall be*Proxpro Proximity card reader” as manufactured
by HID Corporation, without exception. The card reader shall read the encoded data
from the access card and transmit the data back to the host panel, giving audible and
visual indication of aproperly read card. The card reader shall belisted under UL 294
asan access control systemunit accessory. Thereader shall have alifetimewarranty.

B. Thecardreader shall have atypical read range of 2 inchesto 3 incheswhen used with
an HID Corporation “IsoProx I1” proximity card. The card reader shall be no larger
than 3.135 inches by 1.720 inches. The card reader shall be a single unit with atwo-
piece housing, with an epoxy-potted enclosure and a snap-on cover, and with properly
sized mounting holes that allow it to be attached to a standard mullion. The card
reader shall be fully weatherized and shall have an operating temperature of -22
degrees Fahrenheit to 150 degrees Fahrenheit and shall have an operating humidity of
5 to 95 percent non-condensing. The card reader shall be made from polycarbonate
material, and shall be gray or black.

C. Thecardreader shall have separateterminal control pointsfor thegreen LED, thered
LED, and theaudibleindicator. The card reader shall have ahold linethat will buffer
acard read until the panel has asserted that the information can be sent up line. The
card reader shall have a card present line that will indicate that card datais ready to
send for clock and data applications. The card reader shall have are-present modein
which the card must be taken from the reader for one second before being read again.

D. The card reader shall communicate in a Wiegand protocol interface and be
compatiblewith all standard access control systems. The voltage requirements of the
card reader shall be 5 to 16 VDC. The card reader shall transmit at a 125 kHz
frequency. Cable requirements of the card reader shall be 22 AWG twisted pair,
shielded, stranded cable. The card reader shall be provided with a 10 wire pigtail
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connector.

E. The card reader shall have the following reader configuration options:

1.

2.

3.

Reader beeps and flashes green on acard read, LED normally red, single line
control of LED.

Reader flashes green on acard read, LED normally red, single line controls of
LED.

Reader beeps on a card read, LED normally red, single line control of LED.
Beeper and LED are controlled by host only, LED normally red, single line
control of LED.

Reader beepsand flashesgreenonacard read, LED normally off, red and green
LED’s controlled individually.

Reader flashes green on a card read, LED normally off, red and green LED’s
controlled individually.

Reader beepson acardread, LED normally off, red and green LED’ scontrolled
individually.

Beeper and LED are controlled by host only, LED normally off, red and green
LED controlled individually.

F. TAMPER SWITCHES

1.

Enclosures, cabinets, housings, and boxes having hinged doors or removable
coversand which contain connections of the system or power supplies, shall be
provided with cover operated, corrosion-resistant tamper switches, arranged to
initiate an alarm signal when the door or cover ismoved. The enclosure and the
tamper switch shall function together and shall not allow direct line of sight to
any internal components before the switch activates. Tamper switches shall be
inaccessible until the switchis activated; have mounting hardware concealed so
that the location of the switch cannot be observed from the exterior of the
enclosure; be connected to circuitswhich are under electrical supervision at all
times, irrespective of the protection mode in which the circuit isoperating; shall
be spring-loaded and held in the closed position by the door or cover; and shall
be wired so that they break the circuit when the door or cover is disturbed.

27 CABLE

A. Supplier shall provide all necessary cables and conduits as specified in Div 16.

28 LOCK POWER SUPPLY

A. General: Provide power supplies for al locks.

1.

Features:

a UL Listed for Access Control Systems, (UL294).
b. MEA approved.

c. Input 115 VAC 50/60Hz, 1.9 amps.

d.  Tenamps continuous supply current at 24 VDC.
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e. 24VDC operétion.
f.  Power Supply Input: One common power input.
g. Eight Access Control System trigger inputs.
h.  Eight independently controlled outputs.
i.  Eight auxiliary power outputs (unswitched).
J.  Output fuses are rated 3.5 amp.
k. Mainfuseisrated a ten amp.
l. Battery fail and battery presence supervision (form "C" contact).
m.  Unit iscompletewith enclosure, cam lock, transformer and battery leads.
n.  Enclosure Dimensions: 15.5-inches (H) by 12-inches (W) by 4.5-inches
(D).
B. Productsand Manufacturers. Provide one of the following:
1. Model AL1024ULACM, by Altronix.
2. Orequal.
2.9 AUTOMATIC REQUEST TO EXIT SENSORS
A. General: The Request-to-Exit Sensors shall have awrap around coverage pattern to
ensure that no matter what direction a person approaches the door, the detector will
see them and release the door. Provide an additional momentary manual request to
exit pushbutton alongside the door should the sensor fail.
1. Features
a.  Single and Double-Door Use as shown.
b. Mounted: Wall or Ceiling as shown.
c. Internal vertical point-ability.
d. Upto 60 Second Adjustable Latch Time.
e. Selectable Relay Trigger Mode.
f.  Selectable Fail-Safe / Fail-Secure.
g. 24VACor VDC Operation.
h.  Automatic Integrated Sounder.
i. UL Listed.
B. Productsand Manufacturers. Provide one of the following:
1. Model DS160, by Detection Systems Inc.
2. Orequal.
2.10 POWER SUPPLY
A. General: The Power Supply shall be provide for each camera with a 24V AC output
and shall be mounted near to the Camera as shown on the Contract Drawing.
B. Specification:

1. Input Voltage: 120VAC/50Hz.

2. Output Voltage: 24VDC.

3. Current Rating:1A

4.  Enclosure: NEMA4X, Aluminum, Weatherproof.
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5. Input/Output Connectors. Screw-type barrier strips.
6.  Circuit Breaker Rating: 4A.
7.  Operating Temperature:-45 Deg C to 50 Deg C.

C. Products and Manufacturers: Provide one of the following
1. Model: WCS1-4, Pelco.
2. Or Equal.

211 LAN COMMUNICATION INTERFACE

A. General: The DSX-LAN (M) module connectsthe Master Access Controller to other
components or the Communication Server PC over aLoca or Wide Area Network.
TheWinDSX softwareisinherently TCP/IP capable and can redirect communication,
that normally be transmitted out a serial port, over a LAN/WAN to a particular IP
address.

B. Specification:
1.  Auto-sensing 10/100Base-T/Auto-Duplexing.
2.  RS-232/R$485 Controller Communication.
3. Static or Dynamic Communication Server |P.
4.  Power:12VDC@300mA.
5. Network Protocol: TCP/IP.
6. Configured through serial port.
7.  Password Protected programming.

C. Products and Manufacturers: Provide one of the following
1. DSC-LAN (M), DSX Access System.

212 DOORS STRIKE

A. General: Electric strikes for steel doors shall be compatible for use with rim exit
devices (crash bar). Electric strikes shall be provided with fail secure feature. Lock
power supply shall be provided for all electric strikes

B. Specification:
1.  Stainless steel construction.
2.  Field selectable fail safe/fail secure
3. Internally mounted solenoid.
4.  Tamper resistant.
5. Endurance 500,000 cycles.
6. Voltage: 24VDC.

C. Accessories: Supplier shall provide necessary accessoriesfor completeinstallationas
shown on the Contract drawing.

D. Products and Manufacturers. Provide one of the following:
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2.13

1. HES9500,
2. Or Equal.

DOOR CONTACTS

2.14

General: Door contacts shall be provided flush-mounted

Features: The contact contains a hermetically sealed magnetic reed switch. The
reed shall be potted in the contact housing with a polyurethane based compound.
Contact and magnet housing shall snap-lock into a 15/16-inch diameter hole.
Housings shall be molded of flame retardant ABS plastic. Color of housings shall
be off-white. The magnet shall be made of Alnico V. Rare Earth Magnet shall be
made of neodymium iron boron.

Products and Manufacturers. Provide one of the following:
1. Model 1076W, by Sentrol.
2. Or Equal.

INTERCOM

2.15

General: Provide outdoor intercom in locations shown on drawings. Construction
shall be weather and vandal resistant and suitable for year round outdoor use.
Intercom shall be able to dial any local plant telephone number and engage in
two-way conversation utilizing built in handset.

Minimum Requirements:

1. Intercom shall include dial pad, with call button to initiate dialing, and a
handset.

Intercom shall interfere with existing plant telephone exchange.

LED light to indicate when intercomis “in use.”

Adjustable volume for microphone and speaker.

Disconnect on busy, return to dial tone, CPC, silence time out and maximum
call time out.

6. Power: telephone line powered 20V DC/20mA minimum.

abrwd

Manufacturer:
1.  Viking.

COPPER TO FIBER CONVERTERS

General: Fiber transceivers (both transmitters and receivers) shall be provided as
shown and shall convert intercom signal to aformat suitable for use over fiber optic
network. Mount in Security Interface Panels as shown.

Specifications:
1.  Connections for Speaker Output, Call Button and Gate Open Relay.
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2. Remote Station (Entrance Gate) shall have Pushto Call; Audio I/Out andrelay
contacts.

3. Master Station (Control Room) shall have Audio In/Out; Contact Closure; To
Remove and From Remote contacts.

4.  Audio shall be 3W (8-20 ohms).
5. Relay Contact shall be 0.5A.
6.  Output shall be ST multimode Fiber (850/1310 nm).
7. Internal Circuit Board shall be IPC Standard.

C. Products and Manufacturer:
1. IFSVIC5211 series, by GE Security.
2. Or Equal.

2.16 NOT USED
2.17 SPARE PARTS

A. Supplier shall furnish and deliver the spare parts as outlined below, all of which shall
be identical and interchangeable with similar parts furnished under this specification.

B. The following shall constitute the minimum spare parts:
1. Two CCTV cameras with zoom lens.
2. Two pan and tilt drive units.
3. Two fiber to copper converters.
4. Two SACM card readers.
5.  One SACM card access controller.
6. One power supply for each type provided.

C. Spare parts shall be packed in sturdy containers with clear indelible identification

markingsand shall be stored inadry, warm location until transferred to the OWNER
at the conclusion of the Project.

PART 3 - EXECUTION

CONTRACTOR shall examine the conditions under which the Work isto beingtalled
and notify the ENGINEER, in writing, of conditions detrimental to the proper and
timely completion of the Work. Do not proceed with the Work until unsatisfactory

3.1 INSPECTION
A.
conditions have been corrected.
3.2 EQUIPMENT INSTALLATION
A. Installation:

1. Ingtall in conformance with the requirements of National Electrical Code.
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10.

11.

12.

13.

14.

Install all security equipment at the locations as shown and in accordance with
the manufacturer's recommendations.

Supplier shall ensurethat adequate strainrelief isprovided in theinstallation of
camerasto prevent premature damage to cables caused by continual flexing in
pan/tilt applications.

The CCTV and SACM Systems shall be installed and wired completely by
CONTRACTOR, as shown, who shall utilize the services of a manufacturer-
trained and authorized Security System Supplier.

Supplier to be responsible for complete programming of CCTV system to
include system application programming, camera presets, camera and
sequencing.

Grounding: Ground all CCTV components and power supplies in accordance
with NEC requirements.

The Supplier shall be responsible for providing and installing all conduits, wire
cables, and all signal lines required to complete the installation of the access
control systems. All on-site signal lines shall be in conduit.

Most of the conduit and wire for the access control system is shown on the
drawings. The omission fromthe Drawings of any wire, conduit, cable or other
signal lines does not relieve the Electrical CONTRACTOR from the
responsibility of installing a complete and operable system.

The access control system and accessory equipment shall be installed in
accordance with the manufacturer’s instructions. The locations of equipment,
alarms and similar devices shown on the Drawings are approximate only.
Exact locations shall be asdefined by the Engineer during construction. Obtain
in the field all information relevant to the placing of equipment, proceed as
directed by the Engineer and furnish all labor and materials necessary to
complete the work in an acceptable manner.

Installation shall be in strict compliance with manufacture' s standard detail,
wiring diagrams and written instruction.

All work shall be executed in full accordance with applicable codes. Should any
work be performed contrary to said codes and/or regulations, the
CONTRACTOR shall be responsible for such violations and assume all costs
arising as aresult.

Brackets and hangers required for mounting of equipment shall be provided.
They shall be installed in a workmanlike manner and not interfere with any
other equipment.

The shields on instrumentation signal wires shall be continuous from sourceto
destination. In no case shall more than one ground point be employed for each
shield.

Do not splice or tap wiring except at device terminals or terminal blocks.

3.3 CLEANING

A. All instruments and equipment shall be left free from shipping stickers, paint,
splatter, dirt, grease, etc., and shall be clean and in working condition at final
acceptance. Touch-up paint shall be furnished as needed to repair blemishes and
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scratches in finish pain on panels and enclosures, which shall be corrected by the
CONTRACTOR.

After installation of the equipment, controls and all appurtenances, CONTRACTOR
shall field test the equipment for system operation and conformance to the specified

The CONTRACTOR shall perform pre-delivery testing, site testing, and adjustment
of the completed access control system. The CONTRACTOR shall provide
personnel, equipment, instrumentation, and supplies necessary to perform testing.
Written notification of planned testing shall be given to the Owner at least 14 days
prior to thetest; notice shall not be given until after the CONTRACTOR hasreceived
written approval of the specific test procedures.

Test procedures shall explain in detall, step-by-step actions and expected
results, demonstrating compliance with the requirements specified. Test reportsshall
be used to document results of the tests. Reports shall be delivered to the OWNER
within 7 days after completion of each test.

Communications tests shall include:
1. Controllersto manager server.
2. Manager server to client.

3.4 FIELD TESTING
A.
performance parameters.
B.
C.
D.
3. Remote dial-up support.
E.

CONTRACTOR, under the observation of the ENGINEER, shall providetheservices

of factory-trained technicians to perform the following:

1.  Check and approvethe installation of all components of the CCTV monitoring
system and all cable connections between various components prior to placing
the components into operation.

2. Conduct a complete system checkout and adjust cameras, check operational
functions of all of the equipment supplied under this Contract. All problems
encountered shall be promptly corrected to prevent any delays in start-up.

a. Check full range of travel for camera pan and tilt as well as speed of
travel.

b.  Check shall be executed from system controller and shall include tilt up
and down, pan right and left and preset.

c.  Check full range of lens function, including iris open, close, focus far,
near,zoom telephoto and wide angle.

3. CONTRACTOR shall provide all test equipment necessary to perform the
testing during system checkout and testing.

4., CONTRACTOR shall beresponsiblefor initial system operationand shall make
any changes, adjustments or replacements of any or all components, within the
warranty period, if required, until the equipment supplied performssatisfactorily
as intended.
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5. CONTRACTOR shall furnish tothe ENGINEER certified copies of set-up and
adjustment reports for al specified devices.

6. CONTRACTOR shall furnish the ENGINEER an installation and inspection
report certifying that all equipment has been installed correctly and isoperating
properly. The report shall be signed by the authorized representatives of
CONTRACTOR and the system supplier.

CONTRACTOR shall arrange with the equipment manufacturer to provide direct
supervision of all final connections between equipment and the wiring system.

CONTRACTOR shall furnish the services of a qualified manufacturer’s service
representative to assist in the installation of security system equipment, check the
installation before it is placed into operation, assist in the performance of field tests,
observe and assist initial operations and train the plant operations and maintenance

Reports: CONTRACTOR shall submit areport fromthe manufacturer of each visit to
the Site. CONTRACTOR shall provide complete information ontime, schedule, tasks
performed, persons contacted, problems corrected, test results, training, instruction,

The Security System Supplier shall advise the OWNER of a local authorized
distributor of the equipment supplied which stocks standard replacement parts.
Supplier shall provide authorized distributor’ s name, address, telephone number and

Service shall be provided by a factory-trained and certified manufacturer’s
representative and shall maintain all equipment furnished under this Section.

35 MANUFACTURER'SFIELD SERVICES
A.
B.
staff in the care, operation and maintenance of the equipment.
C.
and all other pertinent information.
D.
fax number to the OWNER.
E.
F. Service provided shall include the following:

1. Quarterly Service: Serviceintervalsshall be quarterly consisting of three days
of eight on-site hoursfor each quarterly service. Prior to the visits, the Supplier
shall contact the OWNER and inquire as to problems encountered with the
security system. Service visits shall be scheduled at times agreeable to the
OWNER at |least oneweek in advance. Thequarterly service shall include, but
is not limited to, the following:

a  Provide manufacturer’s recommended maintenance.

b.  Inspect all security system devices provided under this Section for proper
operation and functionality.

c.  Perform necessary cleaning and service that is scheduled on a quarterly
basis in accordance with the approved Operations and Maintenance
Manual. Provide all expendable materials as necessary.

d. Review and provide recommendations concerning OWNER'S operations.

e.  Replace or repair any defective security system device listed under this
Section that is determined to be aresult of an equipment malfunction or

13701 - Instrumentation and Control Security System
4775-012/3/25/11/NKWD/9:48 AM 13701-21



failure. The cause of failure shall be jointly agreed upon by OWNER,
CONTRACTOR, and ENGINEER.
f.  Provide adetail field report to the OWNER and ENGINEER.

2. Technical Support: Technical support shall be provided between the hoursof 7
AM and 3 PM, Monday through Friday when requested by the OWNER.
Technical support shall include, but not limited to, the following:

a.  TelephoneTechnical Support: At aminimum, four callsof one hour each
monthly.

3.  CONTRACTOR shall include inthe lump sum bid, 40 hours of service per year
after the acceptance by the OWNER of any piece of equipment furnished under
this Sectionto be provided by the security system supplier for emergency repair
as directed by the ENGINEER, in writing.

++ END OF SECTION + +
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SECTION 14600

HOISTS AND CRANES, GENERAL

PART 1 - GENERAL

11 DESCRIPTION
A. Scope:

1. The CONTRACTOR shall furnish, install, and place in satisfactory
operation the hoisting equipment and appurtenances complete with all
necessary safety equipment, in accordance with the requirements of the
Contract Documents.

2. The CONTRACTOR shall furnish and install the tracks, ancillary steel,
and appurtenances necessary for all monorail hoists and bridge cranes
shown.

B. Coordination:
1. Review installation procedures under other Sections and coordinate the
ingtallation of items that must be installed with, or before, the Hoists and
Cranes, General.
C. Related Sections:
1.  Section 05120, Structural Steel.
2. Section 09910, Painting.
3. Section 16220, Motors.
12 REFERENCES
A. Standard References in This Section:

1.  Specifications for the Design, Fabrication, and Erection of Structural Steel

for Buildings (AISC).

American Gear Manufacturers Association (AGMA).

Overhead and Bridge Cranes (Top Running Bridge, Single or Multiple

Girder, Top Running Trolley Hoist) (ANSI B30.2).

Slings (ANSI B30.9).

Hooks (ANSI B30.10)

Overhead Hoists (NSI B30.16).

Below - the - Hook Lifting Devices (ANSI B30.20).

Specifications for Top Running Bridge Crane and Monorail Systems

(CMAA 70).

Specification for Structural Steel (ASTM A 36).

0. Cadlifornia Code of Regulations, Title 8, Div. 1, Chapter 4, Subchapter?,
Group 13 (CCR).
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11. Crane Manufacturer's Association of America (CMAA).
12. National Electrical Manufacturers Association (NEMA)

1.3 SUBMITTALS

A. Qualifications Data:
1. The Contractor shall submit all the required written certifications from
Manufacturer showing that the equipment is in compliance with all
applicable codes and standards.

B. Shop Drawings:

1. The CONTRACTOR shall submit complete shop drawings of all hoist
and crane equipment in accordance with the General Requirements. Such
shop drawings shall include all electrical requirements, weights, wheel
loads, dimensions, and clearances required.

2. At the time of submission, the Contractor shall in writing, call the
Engineer’s attention to any deviations that the Drawings may vary from
the requirements of the Engineer's Specifications. Comply with the
requirements of Section 01330.

C. Closeout Submittals:

1. The CONTRACTOR shall furnish to the ENGINEER [10] copies of
complete operating and maintenance instructions of all the hoist and crane
systems as specified in the TECHNICAL MANUALS of the General
Requirements.

14 WARRANTY

A. General Warranty:

1. The guaranty period shall be set forth in specification Section 00710,
“General Conditions’. In the event that the manufacturers guarantee period
exceeds that as stated in the General Conditions, the manufacturers
guarantee period will stay in effect and shall not be replaced by the
previously stated.

1.5 MAINTENANCE

A. Spare Parts:

1. Tools and Spare Parts: The CONTRACTOR shall supply one complete
set of gpecial wrenches or other special tools necessary for the assembly,
adjustment, and dismantling of the equipment. All tools shall be of best
quality and furnished in labeled tool boxes of suitable design.

2. Each piece of equipment shall be furnished with one year's supply of
lubricants, as well as spare parts as recommended by the manufacturer,
such as bearings, drive belts, seals, washers, rings, and any other parts
subject to wear or frequent replacement. All parts shall be properly labeled
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and identified with the name and number of the equipment to which they
belong.
3. Two radio remote controls shall be provided with monorail.

PART 2 — PRODUCTS

21 SYSTEM PERFORMANCE

A. System Description:

1. The CONTRACTOR shall furnish and install all hoist and crane
equipment specified below. Equipment of similar design shall be
from the same manufacturer.

2. The capacity of each hoist and trolley shall be permanently marked in a
conspicuous manner on the equipment. The wire rope reeving shall be
of the two-part double, cross mounted or similar appropriate type, to
provide atrue, vertical lift without drift, unless otherwise specified.

3. All hooks shall be safety type with latch.

4. The CONTRACTOR shall verify all dimensions and clearances in the
field prior to erection and shall be responsible for the proper fitting and
operation of the equipment.

22 MANUFACTURERS

A. Hoist and Cranes:
1. Manufacturer: Provide product of one of the following:
a.  Harrington Hoists and Cranes
b. Approved Equal

B. Radio Remote Controls:
1.  Products and Manufacturer:
Provide one of the following:
a  F24 Series as manufactured by Telecrane
b. Approved Equal

23 MATERIALS

A. Generd:

1.  All materials used must be new and of the best commercial grade. Where
materials are not specified, the CONTRACTOR shall have the
manufacturer use the most suitable selection for the given application and
environment.

24 DETAILS OF CONSTRUACTION

A. General:
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1. All fabrication, assembly, and welding shall be carried out by factory-
trained specialists and certified welders.

PART 3 - EXECUTION

31 INSTALLATION

A. Hoistsand Cranes
1.  All hoist and crane equipment shall be installed in strict accordance with the
manufacturer's printed instructions and the CONTRACTOR shall arrange to
have all installation performed under the guidance of the manufacturer's
field representative.
2. Care shall be taken, that the structural integrity of beams, columns, walls,
floors, and roofs will be maintained at all times.

3.2 FIELD QUALITY CONTROL

A. SiteTeds:

1. After completion of the WORK, the CONTRACTOR shall test all hoist
and crane equipment in the presence of the manufacturer's field
representative, who shall certify in writing that the equipment meets all
applicable standards and specifications.

++ END OF SECTION ++
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SECTION 14605

ELECTRIC MONORAIL SYSTEMS

PART 1 - GENERAL

11 DESCRIPTION
A.  Scope:
1. The CONTRACTOR shall furnish and install an electric monorail system
complete, in accordance with the requirements of the Contract Documents.
The hoist shall be of the low headroom type, equipped for electric lift and
travel, and it shall fit a standard |-beam.
B. Coordination:
1. Review installation procedures under other Sections and coordinate the
ingtallation of items that must be installed with, or before, the Electric
Monorail Systems.
C. Related Sections:
1.  Section 14600, Hoists and Cranes, General.
12 REFERENCES
A. Conform with References subsection as specified in Section 14600 Hoists and
Cranes, General.
13 QUALITY ASSURANCE
A. Conform with Quality Assurance subsection as specified in Section 14600 Hoists
and Cranes, General.
14 SUBMITTALS
A. Conform with Submittals subsection as specified in Section 14600 Hoists and

Cranes, General.

B. At the time of submission, the Contractor shall in writing, call the Engineer’s

attention to any deviations that the Drawings may vary from the requirements of
the Engineer’s Specifications. Comply with the requirements of Section 01330.
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1.5 WARRANTY

A. General Warranty:

1.  Conformwith Warranty subsection as specified in Section 14600 Hoists and

Cranes, General.

PART 2 -PRODUCTS

21 SYSTEM PERFORMANCE

A. System Description

1. The monorail hoist shall be controlled from aradio remote control and be
furnished complete with all required safety devices and overload

protection.

2. The power supply shall be from enclosed, UL-approved conductor bar
systems. This festoon control shall be 14 GA stainless steel. Festoon
support trolleys to be stainless steel construction cross arms to clamp to
track with FC-TMC-U-SS clamps.

3. Therail shall be a standard I-beam with end stops, securely anchored to

the structure.
4. Site Conditions;

a  Location

b. Atmosphere

B. Design Criteria

PT/GAC Building
Chlorine GadIndoors

1.  The monorail system shall have the following capacities and dimensions.

a Hois
b. Gear
C. Drum

d. Bearings

e. Motor and Drum Shaft

f. Brakes
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Single speed, rope-type, for parallel
lug mounting from a geared trolley,
with upper and lower limit switches
to prevent over travel, (automatic
reset type).

Fully enclosed, oil lubricated spur
gear.

Steel, with machine-cut grooves and
flanges, to accommodate entire cable

in one layer.

Anti-friction type, lifetime pre-
lubricated and sealed.

Grease lubricated, with ball or roller
bearings.

Mechanical load brake and separate
electric motor brake, each adjustable
and capable of supporting the full
load.



g. LoadBlock - Heavy-duty with ball bearing sheave
and forged steel swivel hook with
anti-friction bearings and safety
spring latch.

h.  Motor - Totally-enclosed, single speed.

i.  Trolley - Motor-driven, with 4 wheels, spur
gear, magnetic brake, ball or roller
bearings.

J- Harrington Model No. - NERMO20LD-SD

k.  Capacity (tons) - 2

[.  Max Lift (feet) - 25

m. Length of Rail (feet) - 144

n.  Lifting Speed (fpm) - 15/5

0. Travel Speed (fpm) - 80/20

p. Hoist Motor (hp) - 2.4/0.8

g. Trolley Motor (hp) - 0.4/0.1

r.  Power Supply (V-ph-Hz) - 480-3-60

2. Controls:

a.  Control equipment shall be mounted in an enclosed compartment
which forms an integral part of the hoist and shall include a
transformer for a 120-volt control circuit. Two radio remote controls
with pushbuttons shall be provided.

b.  Each pushbutton shall be clearly marked to indicate its function and
sufficient buttons shall be provided to control operations of hoists
and trolley.

3. End Stops:

a. The monorail shall be provided with bumpers capable of stopping the
crane (not including the lifted load) at arate of deceleration not to
exceed 3 fps when traveling in either direction at 20 percent of rated
speed. The bumpers shall have sufficient energy absorbing capacity to
stop the crane when traveling at a speed of at least 40 percent of the
rated load speed.

C. Painting
1. The entire monorail system shall be shop coated in accordance with the
Section 09910, “Painting”.
22 MANUFACTURERS
A. Monoralil:
1. Manufacturer: Provide product of one of the following:
a.  Harrington Hoist and Cranes.
b. Approved Equal.
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B. Radio Remote Control:
1.  Product and Manufacturer: Provide one of the following:
a  F24 Series, as manufactured by Telecrane.

PART 3 - EXECUTION

31 INSTALLATION

A. Generd:
1. All monorail equipment shall be installed in strict accordance with the
manufacturer's published or written instructions.

++ END OF SECTION ++
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SECTION 14610

JB CRANE

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:
1. CONTRACTOR shal provide al labor, materials, equipment and incidentals as
shown, specified and required to furnish and install hoisting equipment
complete and operational.

B. Equipment covered under this specification is identified as follows:
1. GAC Backwash Supply Pumps Jib Crane.

1.2 QUALITY ASSURANCE

A. Reference Standards: Comply with applicable provisions and recommendations of
the following except as otherwise shown of specified.

American Institute of Steel Construction (AlISC).

American National Standards Institute (ANSI) B30 Code.

American Welding Society (AWS).

Hoist Manufacturers Institute (HMI).

Monorail Manufacturers Association (MMA).

Occupational Safety and Health Act (OSHA).

American Gear Manufacturers Association (AGMA).

Nouok~owdhE

B. Feld Measurements:
1. Take field measurements prior to preparation of Shop Drawings and
fabrication where required, to ensure proper fitting of the work.

C. Experience:

1. Manufacturer shall have a minimum of five years of experience of producing
substantially similar equipment, and shall be able to show evidence of at least
twenty installations in satisfactory operation for at least five yearsin the
continental United States.

1.3 PERFORMANCE

A. Load Capacity:
1. All load-bearing parts shall be designed with a safety factor of at least five at
rated capacity loads, based on the ultimate strength of the materials used.
2. Hoisting equipment shall be able to safely handle aload equal to 125 percent of
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the rated capacity.

1.4 SUBMITTALS

A. Submit for approval complete detailed shop drawings and descriptions of the
proposed equipment in accordance with Section 01330, Submittal Procedures,
including but not limited to:

1. Manufacturer's literature, illustrations, specifications and engineering data.
2. Manufacturer's Installation Recommendations and Instructions for each type of
hoisting equipment assembly.

1.5 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Insofar asis practical, the equipment specified herein shall be factory assembled
into components as large as may be practically shipped to minimize field assembly
requirements. Parts and assemblies that are shipped unassembled shall be packaged
and tagged in a manner that will protect the equipment from damage and facilitate
the final assembly in the field.

B. Materias and equipment shall be boxed, crated or otherwise completely enclosed
and protected during shipment, handling, and storage. Generally, unpainted
machined parts shall be protected from damage by the elements with the
application of a strippable protective coating. Boxes, packaging or other such
protection shall be clearly labeled with manufacturer's name, brand or model
designation, and description.

C. Inspect all boxes, crates and packages upon their delivery to the site. Protect
materials and equipment from exposure to the elements and keep dry at all times.
Handle and store to prevent damage in accordance with manufacturer's
recommendations. Any lost items shall be replaced. Material and equipment
damaged by handling and storage shall be repaired or replaced as directed by the
Engineer.

D. Store materialsin accordance with requirements of Section 01661, Storage and

Protection of Products, unless more stringent requirements are required by the
manufacturer.

PART 2 - PRODUCTS

2.1 GENERAL:

A. The hoisting equipment shall be completely assembled, painted, tested, and
adjusted in the shop as far as practical before shipment.

14610 - Jib Crane
4775-012/3/25/11NKWD9:51 AM 14610-2



B. The equipment shall operate within the space shown with the minimum clearance
to the nearest obstruction no less than three inches vertical and two inches
horizontal.

C. Jb Crane:

1. Provide bronze bearings of the precision ball, roller, or washer type,
conforming to the requirements of the Anti-Friction Bearing Manufacturers
Association (AFBMA). Bearings shall be designed for a minimum B-10
bearing life of 5,000 hours.

2. Bearing housings shall be split or designed to permit easy removal of the
shafts. Bearings shall be pre-lubricated and sealed for the life of the bearings,
or have accessible grease fittings for proper means of lubrication.

3. All connections shall be bolted.

4. The boom shall be constructed of a standard |-beam with trolley stops located
at both ends.

D. Hoists:
1. All hoisting equipment shall be provided with brakes for constant load control
in lifting operations.

2.2 PRODUCT AND MANUFACTURER:

A. Provide equipment manufactured by one of the following:
1. Spanco, Model 301 Wall Bracket Tie Rod Supported Jib Crane.
2. Gorbel, Model WB100-G1-8-6 Wall Bracket Jib Crane.
3. Or Equal.

2.3 SURFACE PREPARATION AND PAINTING:

A. Provide surface preparation, priming and finish painting in shop in accordance with
Section 09910, Painting.

B. Field touch-up painting shall conform to Section 09910, Painting.

C. Gears, bearing surfaces, and similar mechanical, polished and non-ferrous surfaces
shall receive a heavy application of a corrosion-resistant coating which shall be
maintained during storage and until the equipment is placed in operation.

D. Legible load-capacity charts shall be provided for each hoisting equipment unit,
showing rated capacity in all permitted working positions and configurations of
use. Charts shall be provided in a permanent, weather resistant format, and shall
be mounted on or attached to the hoisting equipment in a prominent manner,
without interfering with the function of the equipment.
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PART 3 - EXECUTION

3.1 INSTALLATION:

A. Hoisting equipment shall be installed complete and operational in accordance with
manufacturer’ s recommendations and the Contract Documents.

B. The hoisting equipment manufacturer’s representative shall instruct the Contractor
on the required adjustments, test all components, and furnish the manufacturer's
certificates.

C. Lubricants: Install products recommended by the equipment manufacturer for
initial operation.

D. Provide trolley stops on both ends of the monorail.

E. Inspection:
1. Verify for each installation that equipment:
a. Isinfull compliance with the Contract Documents.
b. Isproperly installed, adjusted, and ready for service.
c. Isfree of defects.

3.2 TESTING ADJUSTING AND BALANCING:

A. Demongtrate for each installation that equipment:
1. Isinfull compliance with the Contract Documents.
2. Isproperly installed, adjusted, and ready for service.
3. Isfree of defects.
4. Performs satisfactorily under normal operating conditions, as directed by the
Engineer.

B. Load Testing:
1. Test function of each crane under loads of 100 percent and 125 percent of the
rated capacity.
2. Test function of hoisting equipment brakes at 100 percent of the rated load
capacity.

C. Submit reports of field test results and inspections.

D. Any defects that become apparent or develop during the testing shall be corrected
at no additional expense to the owner.
3.3 SCHEDULE:

A. GAC Backwash Supply Pumps:
1. Provide one Jib Crane: 1/2 ton capacity; 8 ft span; 10 ft minimum under

14610 - Jib Crane
4775-012/3/25/11NKWD9:51 AM 14610-4



boom height; 12 ft maximum overall height.
Provide one geared trolley, operator, and chain wheel.

Provide one electric chain hoist 1/2 ton capacity, with 12 feet of galvanized
chain.

W N

+++ END OF SECTION +++
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SECTION 14630

BRIDGE CRANES

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

1. The CONTRACTOR shall furnish and install an electrically operated bridge
crane system complete, in accordance with the requirements of the Contract
Documents. The bridge crane shall be of the low headroom type, equipped
for electric lift and travel in both directions and it shall be mounted as
indicated on the Drawings.

B. Coordination:
1. Review installation procedures under other Sections and coordinate the
ingtallation of items that must be installed with, or before, the Bridge

Cranes.

C. Related Sections:
1.  Section 14600, Hoists and Cranes, General.

1.2 REFERENCES

A. Conform with References subsection as specified in Section 14600 Hoists
and Cranes, General.

1.3  QUALITY ASSURANCE

A. Confirm with Quality Assurance subsection as specified in Section 14600 "Hoists
and Cranes, General."

1.4 SUBMITTALS

A. Conform with Submittals subsection as specified in Section 14600 Hoists and
Cranes, General.

B. At the time of submission, the Contractor shall in writing, call the Engineer’s
attention to any deviations that the Drawings may vary from the requirements of
the Engineer’s Specifications. Comply with the requirements of Section 01330.
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1.5 WARRANTY

A. Conform with Warranty subsection as specified in Section 14600 Hoists and
Cranes, General.

PART 2 -PRODUCTS

21 SYSTEM PERFORMANCE

A. System Description:

1.

The bridge crane system shall be controlled from a pendant pushbutton
station and be furnished complete with all required safety devices and
overload protection.

The power supply shall be from enclosed, UL-approved conductor bar
systems.

The rails shall be standard I-beams, or specially fabricated steel sections,
firmly anchored to the structure, as shown.

The track deflection shall not exceed 1/800 of the span, or 1-1/4 inches,
whichever is less.

The completed crane system, including the tracks, shall be the product of
one crane manufacturer regularly engaged in the manufacture of such

equipment.

Site Conditions:

a  Location - GAC Feed Pump Station
b. Atmosphere - Indoors

B. Design Criteria

1.

The bridge crane system shall have the following capacities and dimensions:

a  Harrington Model No. - TMS-3-0335/N
ERMO30CD-SD

b. Typeof Crane - Top Running

c. Typeof Bridge - Single Beam

d. Capacity (tons) - 3

e.  Maximum lift (feet) - 14

f.  Length of track (feet) - 35

g. Span between tracks (feet) - 26'-6"

h.  Speed Control - Multiple Speed

i.  Lifting Speed (fpm) - 17/3 Dual Speed

J.  Trolley Speed (fpm) - 80/13 Dual Speed

k.  Bridge Speed (fpm) - 8-80 Variable Speed

l. Hoist Motor (hp) - 4.7

m.  Trolley Motor (hp) - 0.54

n.  Bridge Motor (hp) - 0.33(2

0. Power Supply (V-ph-Hz) - 480-3-60
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22  MANUFACTURERS

A. Bridge Crane:

1.

Manufacturer: Provide product of one of the following:
a.  Harrington Hoist and Cranes.
b. Approved Equal.

2.3 DETAILS OF CONSTRUCTION

A. Hook and Wire Rope:

1.

2.

The lifting hook shall be of drop-forged, heat-treated steel with a 360-
degree swivel on a shielded roller thrust bearing with safety spring latch.
The wire ropes shall be improved plow steel with steel center complete with
swaged fittings.

B. Hoist and Drive:

1.

The hoisting drum shall be alarge diameter, deep grooved and flanged drum
with at least 2 full turns of rope to remain on the drum at the lowest hook
position, with heavy- duty, pre-lubricated sealed bearings.

The drum shall be driven by a helical gear reducer with external spur drum
gear enclosed in an oil-tight housing.

The housing motor shall be a standard, 30-minute duty-motor, 1750 rpm,
with suitable NEMA type shaft extension.

The hoisting mechanism shall be provided with dc magnet-actuated disc
motor brake with hook drift.

The motor shall be rated with minimum of 150 percent of full load torque,
with gravity type upper and lower hook limit switch, and an overload cut off
switch to interrupt the raising circuit.

C. Trolley Assembly:

1.

The trolley assembly shall be a top-running type, as specified, framed by a
structural shape welded into a stable assembly for proper wheel and bearing
alignment.

The trolley assembly shall be supported by trolley wheels of tread surfaces
hardened to 375 to 425 Brinell.

The tread shall be tapered to provide suitable running alignment for trolley.
Each wheel shall be supported on tapered roller bearings suitable to take
radial and thrust loads.

The wheel mounting shall be designed so that axles and wheels can be
removed without disturbing other truck elements of their alignment.

The wheel tread shall be smooth, true, and uniform within 0.010-inch tread
diameter on all wheels.

The trolley shall be driven by a 30-minute-duty-cycle rated motor, through
an oil-tight gear reducer conforming with NEMA Specifications.

The motor shall be provided with cushion start and controller for smooth
travel and load control.
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0.

10.

The driver shall provide synchronous drive from gear reducer to both drive
wheels.

Thetrolley drive shall be provided with integrally mounted spring set and an
electrically- released drag brake.

D. CraneBridge Assembly:

1.

2.

3.

The crane bridge assembly shall be a single beam over-riding electrically
driven, center-drive type.

The bridge beam shall be designed in accordance with the latest
specifications of the Crane Manufacturers Association of America

It shall be fabricated of standard structural shape per AISC Specifications.
At full load, the beam shall be designed to limit the deflection to 1/600 of
the span, but not to exceed 1-1/4-inch maximum deflection.

An ASCE rail shall be provided on top of the beam securely fastened in
place to maintain center distance.

Provision shall be made to prevent creeping of bridge rails by means of
positive stops a the ends of the rails.

Crane shall be reinforced with outrigger to provide squareness with end
truck, adequate latera stiffness with a minimum lateral moment of inertia of
1/20 that of the vertical beam moment of inertia

Outrigger shall furnish support for squaring shaft and the crane drive motor
and gear reducer assembly.

E. End Trucks:

1.

2.
3.

The end trucks shall be traversed by stable assembly of structural shapes
welded together to provide proper wheel and bearing alignment.

The end truck wheel base shall be a minimum of 1/7 of the crane span.

One wheel of each end truck shall be geared and meshed with the pinion
mounted on the crane squaring shaft.

The crane and trucks shall contain digphragm members welded to truck
frames to maintain alignment and distribute truck loads on inner and outer
truck members.

The truck shall be designed so that, in case of awheel axle or wheel failure,
the drop of the load will be limited to one inch.

The end trucks shall be fastened to the bridge beams with bolts to ensure
alignment in assembly.

F. Crane Wheels:

1.
2.
3.

4.

5.

Crane wheels shall have tread surfaces hardened to 375 to 425 Brinell.
Treads shall be tapered to provide suitable running alignment for crane.
Each wheel shall be supported on tapered roller bearings mounted on
stationary axles, suitable to take radial and thrust loads.

The wheels shall be lubricated at the factory with a sodium base grease, and
provided with a suitable reservoir of lubricant to eliminate the need for field
lubrication.

Wheel axles must have mounting nuts for bearing adjustment.
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Wheel mounting shall be designed so that axles and wheels can be removed
without disturbing other truck elements of their alignment.

Wheel treads shall be smooth, true, and uniform within 0.01-inch tread
diameter on all wheels.

G. CraneDrive:

1. Thecranedrive motor shall be totally enclosed, 30-minute cycle rated.

2. The motor shall be integral with a fully enclosed oil splash lubricated gear
reduction.

3. The motor, the drive shaft, and the gear reduction shafts shall be supported
by permanently lubricated precision ball or roller bearings.

4.  The drive shaft shall provide synchronous drive from the gear reduction to
both end trucks.

5. The crane drive shall include integrally-mounted spring set electrically
released dc rectified disc brake.

H. Drive Shaft:

1. Thedrive shaft of the crane shall be supported on lubricated, precision, ball-
bearing pillow blocks based on 10-ft maximum centers.

2. These pillow blocks shall be lubricated through pressure grease fittings.

3. The crane drive shaft shall be steel and designed to limit torsional shaft
stressto 6,000 psi.

4. Maximum torsional twist angle in the drive shaft shall not exceed one
degree of the wheel rotation under maximum rated load, regardless of load
location.

|. Bearing Life:

1.  All bearings in the crane wheels, those supporting the drive shafts, and the
gear reduction shafts, shall be designed for 5,000 hrs B-10 bearing life
minimum.

J. Gearing:

1. All gears shall be cut from solid blanks with 20-degree pressure angle
involute shape for high strength and shall comply with AGMA
specifications for load ratings.

2. All gears operating a higher than 20 fpm pitch line speed shall be fully
enclosed in oil-tight housings and lubricated by splash principle.

3. All gear teeth shall have ductile cores and be surface hardened to RC40
minimum.

4.  The gear shall provide for a minimum service of 4,000 hr, compounded for

intermittent operations corresponding to 5 years minimum industrial use.

K. Bridge Stops.

1.

The bridge shall be provided with bumpers capable of stopping the crane
(not including the lifted load) at a rate of deceleration not to exceed 3 fps
when traveling in either direction at 20 percent of rated speed.
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2. The bumpers shall have sufficient energy absorbing capacity to stop the
crane when traveling at a speed of at least 40 percent of the rated load speed.

3. Bridge trucks shall be equipped with sweeps which extend below the top of
the rail and project in front of the crane wheel.

L. Runway Beamsand Rails:

1.  Therunway beams and rails shall be furnished as specified or shown.

2. Therailsshall be an ASCE type securely fastened into the runway beams.

3. The runway beams shall be designed from an ASTM A36 structura steel
shape and shall have a maximum deflection not to exceed 1/800 of the span.

4. The beams shall be equipped with stops on both ends capable of
withstanding the impact of the fully loaded crane at 50 percent of rated
speed, and shall be field-adjustable.

5. All necessary column supports or clamps, hanger rods, bolts, and fittings
shall be provided