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SECTION 17211

PROCESS TAPS AND PRIMARY ELEMENTS

PART 1--GENERAL
1.01 DESCRIPTION

This section specifies requirements for instrumentation elements that quantitatively convert
the measured variable energy into a form suitable for measurement and process measurement
accessories. Application requirements are specified in Section 17200.

A. SCOPE:

This section specifies requirements for instrumentation elements which form a part of the
process control systems specified in Section 17000 and Section 17200 — Instrument Index.
Application requirements are specified in the instrument schedule, paragraph 17200-3.03.

B. OPERATING REQUIREMENTS:

The devices specified in this section quantitatively convert the measured variable energy
into a form suitable for measurement and process measurement accessories.

1.02 REFERENCES

This section contains references to the following documents. All references shall be to the
current edition of the document unless specifically stated otherwise. Additional references are
listed in Section 17000. They are a part of this section as specified and modified. In case of
conflict between the requirements of this section and those of the listed documents, the
requirements of this section shall prevail.

Unless otherwise specified, references to documents shall mean the documents in effect
at the time of Advertisement for Bids or Invitation to Bid (or on the effective date of the
Agreement if there were no Bids). If referenced documents have been discontinued by the
issuing organization, reference to those documents shall mean the replacement documents issued
or otherwise identified by that organization or, if there are no replacement documents, the last
version of the document before it was discontinued. Where document dates are given in the
following listing, reference to those documents shall mean the specific document version
associated with that date, whether or not the document has been superseded by a version with a
later date, discontinued or replaced.
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Reference Title

API RP551 Process Measurement Instrumentation

ASTM A269 Seamless and Welded Austenitic Stainless Steel Tubing for
General Service

ASTM A276 Stainless and Heat Resisting Steel Bars and Shapes

SAMA PMC-17-10-63 Bushings and Wells for Temperature Sensing Elements

1.03 SUBMITTALS

Submittals shall be provided as specified in paragraph 17200-1.03.

PART 2--PRODUCTS
2.01 INSTRUMENTATION SPECIFICATION SHEETS (INSTRUSPEC)

General requirements for primary elements specified in this section are specified on the
INSTRUSPEC sheets in paragraph 17211-3.04.

2.02 VALVES
A. ISOLATION VALVES:

Valves shall be full port ball valves with ASTM A276, Type 316 stainless steel trim and
body and with Teflon seats and packing. Valves shall be Parker CPI, Whitey, Hoke, or equal.

B. GAGE VALVES:

Gage valves shall be machined from ASTM A276, Type 316 stainless steel bar stock and
shall be provided with 1/2-inch NPT connections and integral bleed plug. Valves shall be
Anderson, Greenwood & Company M9 VIS-44, Hoke 6801L8Y, or equal.

C. ROOT VALVES:

Root valves shall be ASTM A276, Type 316 stainless steel bar stock with 1/2-inch NPT
male process connection and three 1/2-inch NPT female instrument connections. One instrument
connection shall be provided with an ASTM A276, Type 316 stainless steel bleed valve. ASTM
A276, Type 316 stainless steel plugs shall be provided for unused ports.

Lagging type units shall be provided for insulated vessels and pipes.

Root valve manufactures: Anderson, Greenwood & Company M5 VIS-44, Hoke 6802L8Y,
or equal.
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D. MANIFOLDS:

Manifolds shall be three-valve bar-stock type. Manifold body shall be machined from
ASTM Type 316 stainless steel bar stock. Valves shall be globe configuration with 316 stainless
steel ball seats and Teflon stem packing.

Manifolds shall be designed for direct mounting to differential pressure transmitters in place
of the flanges normally furnished. Fabricated manifolds or manifolds employing needle or soft seat
valves are not acceptable. Purge taps, 1/8-inch NPT shall be furnished on manifolds where water
purge is specified.

Manifold manufacturers: Anderson Greenwood AX3T VIS-4, Hoke GP831211F8YL, or
equal.

2.03 TUBING AND TUBING FITTINGS

A. STAINLESS STEEL TUBING:

Tubing shall be seamless annealed ASTM A269 Type 316 stainless steel 1/2-inch and
3/8-inch tubing shall have a wall thickness of 0.035 inches and 1/4-inch tubing shall have a wall
thickness of 0.028 inches.

B. PLASTIC TUBING:

Tubing shall be extruded from high molecular weight, low density polyethylene compound.
Tubing shall be 1/4-inch outside diameter and shall be black, unless otherwise specified or shown.
Tubing shall meet the standard ASTM #D-1693 test for stress cracking of base materials. Wall
thickness shall be 0.040 inches plus or minus 0.005 inches. Maximum working pressure shall be 80
psig, at 100 degrees F, or higher.

Tubing manufacturers: Dekoron "P", Parker Hannifin "E", or equal.

C. TUBING FITTINGS:

Tubing fittings shall be Type 316 stainless steel and shall be the double-ferrule swage
type. Flare, ball sleeve compression or single-ferrule swage type are not acceptable.

Fitting manufactures: Crawford "Swagelok", Hoke "Gyrolok", or equal.
2.04 CHEMICAL SEALS
A. DIAPHRAGM SEALS:

Seal shall be the diaphragm type with flushing connection, Type 316 stainless steel body
and Type 316L diaphragm unless otherwise specified.
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Diaphragm seal manufactures: Mansfield and Green Type SG, Ashcroft Type 101, or equal.

B. ANNULAR SEALS:

Seal shall be the in-line full stream captive sensing liquid type. Metallic wetted parts shall
be Type 316 stainless steel. Flexible cylinder shall be Buna-N unless otherwise specified. Seals
shall be rated 200 psig with not more than 5-inch water column (WC) hysteresis.

Annular seal manufactures: Ronningen-Petter Iso-Ring, Red Valve series 40, or equal.

C. FILL FLUID:

Chemical seals and associated instruments shall be factory filled as follows:

Instrument side of seal, capillary tubing, and instrument shall be evacuated to an absolute
pressure of 1.0 Torr or less; filled; and sealed. Provide silicone oil fill fluid, unless otherwise
recommended by the seal manufacture.

Chemical seal fill fluid manufacture: Dow Corning DC200, Syltherm 800, or equal.

2.05 BUSHINGS AND THERMOWELLS

Bushings or thermowells shall comply with ASME B40.200. Temperature taps shall be
1/2-inch NPT, and lagging extensions shall be provided on insulated vessels or pipes. Thermowells
and bushings shall be machined from Type 316 stainless steel bar stock unless otherwise specified.
2.06 PRODUCT DATA

A. GENERAL:

In accordance with Section 01300 and Section 00710-4.02, manufactures drawings,
information, and technical data for all equipment as, required in Section 17000 and this section,
shall be provided. All required product data for this section shall be included in one complete
package.

B. ADDITIONAL INFORMATION:
The following product data shall be provided:

1. Flow calculation for each differential-type flow element.

2. Record documentation shall include the data sheets specified in this section.

17211-4 Process Taps and Primary Elements
136386 — Greeley WPCF Aeration System Improvements
December 2009



PART 3--EXECUTION
3.01 INSTALLATION
A. GENERAL:

General requirements for the installation of primary elements specified in this section are
listed on INSTRUSPEC sheets and the specific application specified in Section 17200 —
Instrument Index.

B. PROCESS CONNECTIONS:

1. GENERAL: Unless otherwise specified, process taps shall comply with
Section 15050. Process connections shall be arranged such that instruments may be readily
removed for maintenance without disruption of process units or draining of large tanks or
vessels. Unions or flange connections shall be provided as necessary to permit removal without
rotating equipment.

Where process taps are not readily accessible from instrument locations, an
isolation valve shall be provided at the instrument.

Isolation valves shall be provided for each instrument where multiple instruments
are connected to one process tap.

Pipe between the process connection and instruments shall be 1/2-inch stainless
steel with treatment material for easy removal, as specified herein.

2. SAFETY INSTRUMENTS: No valves shall be installed at pressure taps
for safety instruments. Safety instruments shall not be connected to the same process tap as
instruments used for control, indication, or recording except when annular chemical seals are
used.

3. ROOT VALVES: Root valves shall be provided at all process taps, except
as follows:

a. Temperature taps, where valves are unnecessary.

b. Pump discharge pressure taps where no instrument is permanently
installed. Isolation valves shall be provided.

c. Process taps for safety instruments.
d. Where gauge valves are provided.
e. Where chemical seals are used.
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4. GAUGE VALVES: Gauge valves shall be provided for each pressure
gauge tap except where chemical seals are used.

C. TUBING:

Tubing shall be installed on supports spaced not more than 3 feet apart and shall run
parallel of perpendicular to walls structural members, or intersections of vertical planes and the
ceiling. Unless otherwise shown, tubing shall follow building surfaces closely or shall be carried
in trays or conduit.

Tubing shall not be supported from piping or equipment except at process taps or
connections to the device served. Tubes supported directly on concrete surfaces shall be spaced
at least 1/8 inch from the concrete. Tubing support shall be one-hole malleable iron clamps with
clamp backs as required. Bends shall be formed to uniform radii without flattening.

Ends of tubing shall be square-cut and de-burred before installation in fittings. Fittings
shall be used for splices, connections, and turns near final connections. Bulkhead fittings shall
be used when tubing enters a panel.

D. ELECTRICAL CONNECTIONS:

Final connections between rigid raceway systems and instruments shall be made with
jacketed flexible conduit with a maximum length of 2 feet.

3.02 TESTING

Testing requirements are specified in Section 17030.
3.04 PROCESS CONNECTIONS:

Process connection piping and tubing shall be tested in accordance with Section 15050.
3.04 INSTRUSPECS

Instrument Specification Sheets (INSTRUSPECS) included in this Section 17211 are
listed in Table A and specified following the table.

Table A
INSTRUSPEC INSTRUMENT INSTRUMENT
SYMBOL DESCRIPTION FUNCTION
PDG Differential pressure gauge Pressure measurement
PG Pressure gage Pressure measurement
TI Temperature indicator Temperature measurement
TRE Resistance temperature insertion type RTD Temperature element,
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TSE

Resistance temperature surface type RTD
transmitter

measurement

Temperature element,
measurement
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3.04 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification:
Instrument Function:
Instrument Description:
Power Supply:

Signal Input:

Signal Output:

Process Connection:

Product Data:

Execution:

Installation:

Test:

Application/
Calibration:

PDG

Pressure measurement
Differential pressure gauge
N/A

Process

N/A

1/2-inch female NPT

Pressure differential gauge shall have a 6-inch diameter,
270-degree scale. Sensing unit shall consist of an opposed,
matched pair of bellows. Bellows and housing material
shall be Type 316 stainless steel unless otherwise specified.

Unit shall be capable of withstanding static working
pressures of up to 1000 psig without requiring
recalibration. Accuracy shall be plus or minus 1 percent of
scale. Zero and span shall be field adjustable.

Install in accordance with the manufacturer's instructions,
paragraph 17200-3.01, and the specified functional
requirements.

In accordance with paragraph 17200-3.02.

Application, calibration, and set points shall be as specified
in paragraph 17200-3.03.

Differential pressure gage manufacturers:

I. ITT Barton model 200 for differential ranges
up to 400 inches water column. or equal;

2. ITT Barton model 227 for differential ranges
above 400 inches water column.
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3.04 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification:
Instrument Function:
Instrument Description:
Power Supply:

Signal Input:

Signal Output:

Process Connection:

Product Requirements:

Execution:

Installation:

PG

Pressure measurement
Pressure gage

N/A

N/A

N/A

1/2-inch male NPT

Pressure gages shall be 4-1/2-inch premium grade, glycerin
filled units with bourdon tube element, 270-degree milled
stainless steel movement, phenolic case, and shatterproof
glass window. Accuracy shall be 1 percent of span or better.
All exposed metal parts shall be stainless steel.

Pressure gage manufactures:

1. Ashcroft Duraguage Figure 1279
2. Ametek 19811

3. or equal.

Install in accordance with manufacturer's instructions and the
recommendations of API RP551 to the specified
requirements.

Root valves shall be provided at all process pressure taps
except taps made for safety instruments. Gage valves shall
be provided at the instrument where the instrument is not
within sight of the root valve or where two or more
instruments are connected to a single tap.

Safety instruments shall not be connected to the same process
tap as instruments used for control, indication, or recording.
Unless otherwise specified, pressure instruments shall be
located as close as practical to the process tap but shall be
positioned to permit observation and maintenance. Pressure
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3.04 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC
Instrument Identification: PG (continued)

gages may be supported from the process tap if this location
permits observation from the floor or a permanent work
platform. Pressure instruments shall be installed in such a
manner that blowout discs are not obstructed.

Application/Calibration: Application, calibration, and set points shall be as specified in
paragraph 17200-3.03.
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3.04 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification:
Instrument Function:
Instrument Description:
Power Supply:

Signal Input:

Signal Output:

Process Connection:

Product Requirements:

Execution:

Installation:

TI

Temperature measurement
Temperature indicator
N/A

Process

N/A

1/2-inch male NPT

Temperature indicators shall be 4-1/2-inch gas pressure
operated bourdon tube elements, 270-degree movement,
phenolic case, shatterproof glass window, and 1/2-inch NPT
process connection.

Bulb shall be 3 inches long by 3/8-inch diameter for all
ranges. Stem lengths shall be selected to place bulb in
middle third of pipe. Indicator head shall be swivel mounted
to the stem.

Temperature indicator manufacturer:
Ashcroft Duratemp Type 600B, or equal.

Temperature instruments shall be installed in accordance
with the manufacturer's instructions and the recommenda-
tions of API RP551 to the specified requirements.

For pipelines less than 4-inch diameter, temperature elements
shall be installed at a pipeline elbow if possible.

Where an elbow is not available, a wye fitting shall be
installed in the pipeline for installation of the temperature
element at a 45-degree angle with the flow.
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3.04 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification:
Instrument Function:
Instrument Description:
Power Supply:

Signal Input:

Signal Output:

Process Connection:

Product Requirements:

TRE

Temperature measurement

Resistance temperature detector element, inserting type
N/A

Process

100 ohms nominal at 0 degrees C, resistance temperature
coefficient of 0.385%/degree C

1/2-inch male NPT

Temperature element shall be tip sensitive, three-wire
platinum resistance temperature detector (RTD) in 1/4-inch
ASTM A269, Type 316 stainless steel sheath with watertight
connection head.

Time constant in agitated water shall not exceed 8 seconds.
RTD shall comply with ASTM E1137, tolerance Grade A

RTDs for installation in wells shall be provided with spring
loading device and union coupler. Union shall extend out
beyond pipe lagging.

Three-wire lead configuration for ambient temperature
compensation shall be provided. RTD extension cable
conductors shall be shielded triads as specified in Division
16.

Bushings and wells for temperature elements shall comply
with ASME B40.200 and unless otherwise specified shall be
machined from ASTM A276, Type 316 stainless steel bar
stock. Union couplers shall be provided for all temperature
elements.
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3.04 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

nstrument Identification: TRE (continued)
Execution:
Installation: Temperature elements shall be installed in accordance with

the manufacturer's instructions.
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3.04 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification:
Instrument Function:
Instrument Description:
Power Supply:

Signal Input:

Signal Output:

Process Connection:

Product Requirements:

Execution:

Installation:

TSE

Temperature measurement

Resistance temperature detector element, surface type
N/A

Process

100 ohms nominal at 0 degrees C, resistance temperature
coefficient of 0.385%/degree C

Strap or bond to vessel

Temperature element shall be a three-wire platinum
resistance temperature detector (RTD) in a flexible watertight
case for attaching to a pipe surface.

RTDs shall comply with ASTM E1137, tolerance Grade A.

RTD extension cable shall be shielded triads as specified in
Section 16120.

Temperature instruments shall be installed in accordance
with the manufacturer's instructions.

Pad type temperature elements shall be bonded to the pipe
per manufacturer's instructions and the pipe insulated for not
less than 2 feet upstream and downstream of the temperature

element.

Pipe insulation shall comply with Section 15250.

**END OF SECTION**
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SECTION 17212

TRANSMITTERS

PART 1--GENERAL
1.01 DESCRIPTION

This section specifies requirements for process parameter transmitters, associated indication
devices, and accessories.

The application requirements are specified in the Instrument Index - Section 17200.
1.02 REFERENCES

This section contains a reference to the following document. All references shall be to the
current edition of the document unless specifically stated otherwise. Additional references are
listed in Section 17000. They are a part of this section as specified and modified. In case of
conflict between the requirements of this section and those of the listed document, the
requirements of this section shall prevail.

Unless otherwise specified, references to documents shall mean the documents in effect
at the time of Advertisement for Bids or Invitation to Bid (or on the effective date of the
Agreement if there were no Bids). If referenced documents have been discontinued by the
issuing organization, reference to those documents shall mean the replacement documents issued
or otherwise identified by that organization or, if there are no replacement documents, the last
version of the document before it was discontinued. Where document dates are given in the
following listing, reference to those documents shall mean the specific document version
associated with that date, whether or not the document has been superseded by a version with a
later date, discontinued or replaced.

Reference Title
NEMA 250 Enclosures for Electrical Equipment

1.03 SUBMITTALS

Submittals shall be provided as specified in paragraph 17000-1.05.

PART 2--PRODUCTS
2.01 GENERAL

Measuring elements and transmitters shall comply with the following requirements:
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10.

Measured parameter output indicators complying with paragraph 17212-2.02
shall be provided with any transmitter that does not include an integral
indicator. Indicators, whether integral or separate, shall be calibrated in
process units, and engraved on the indicator scale plate.

The two-wire type transmitters shall have operating power derived from the
signal transmission circuit.

Transmitters shall meet specified performance requirements with load
variations within the range of 0 to 600 with the power supply at a nominal 24
volts DC with the default range of 0 to 100% corresponding to 4 to 20 madc.

Transmitter output shall increase with increasing measurement.

Time constant shall be adjustable from 0.5 to 5.0 seconds for transmitters
used for flow, level transmitters used for flow measurement, or pressure
measurement.

Transmitter output shall be galvanically isolated via electro-mechanical or
optical technology.

Transmitter enclosures shall be rated NEMA 250, Type 4, unless otherwise
specified.

Transmitters and Analyzers located outdoors shall be provided with surge
protectors:

a. SIGNAL: Emerson/Rosemount Model 470 D, Emerson/EDCO
SS64-036-2, CCI SPN-42 FS28 Series, or accepted equal.

b. AC POWER: UL 1449, LED indicator, screw terminal connections,
NEMA 4X. EDCO HSP121A or accepted equal.

Two-wire transmitter located in a facility area classified as hazardous per the
NFPA and the NEC shall be made safe by means of an intrinsic safety
barrier as specified in paragraph 17212-2.03.

Four-wire transmitters shall be isolated from the process and power or
provided with a loop-powered signal current isolator as specified in
paragraph 17212-2.05 connected in the output signal circuit.
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2.02  PROCESS PARAMETER OUTPUT INDICATOR

Provide digital LED or LCD indicators that are integral to the instrument housing where
available from the manufacturer. Displays shall be scaled in engineering units, over the calibrated
range of the instrument. Calibrate the indicator scale in process units.

Analog output indicators shall be 2.5-inch milli-ammeter with 90-degree movement
enclosed in a NEMA 7/9 rated meter case. Provide indicators with accuracy within two percent of
span. Provide a diode to maintain loop continuity for indicator removal.

2.03 INTRINSIC SAFETY BARRIERS

Intrinsic safety barriers for two-wire transmitters shall be of the active, isolating, loop
powered type. Barrier shall be Measurement Technology LTD Type MT3042, Stahl Series 9000, or
accepted equal.

2.04 INSTRUMENTATION SPECIFICATION SHEETS (INSTRUSPEC)

General requirements for instruments specified in this section are listed on INSTRUSPEC
sheets in paragraph 17212-3.03.

Application requirements are specified in the Instrument Index, paragraph 17200-2.03,
and/or on the Drawings.

2.05 SIGNAL CURRENT ISOLATOR

Isolator shall provide galvanic isolation of milliampere transmission signals from
transmitters. Isolator shall be housed in a NEMA 250, Type 4/7 conduit body and derive operating
power from the signal input circuit.

Input and output signals shall be 4 to 20 milliamperes, and error shall not exceed 0.1 percent
of span. Input resistance shall not exceed 550 ohms with an output load of 250 ohm:s.

Isolator shall be Moore Industries SCX 4-20madc to 4-20madc / 5.5VPL / -RF with
maximum 250 ohm output impedance, or equal.

2.06 PRODUCT DATA
The following data provided in accordance with Section 01300:
1. Operating and maintenance information as specified in paragraph 17000-
2.03. Include final reviewed submittal and separate record of all final

configuration, jumper, and switch settings for each transmitter.

2. Test results as specified in Section 17030-Part 2.
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PART 3--EXECUTION
3.01 INSTALLATION

Installation requirements are specified in paragraph 17000-3.01.
3.02 TESTING

Testing requirements are specified in Section 17030.
3.03 INSTRUMENT SPECIFICATION (INSTRUSPEC) SHEETS

General requirements for instruments specified in this section are listed on INSTRUSPEC
sheets herein. Application requirements are specified in the Instrument Index, paragraph 17200-
3.03, and/or on the Drawings. INSTRUSPEC sheets for the transmitters listed in the following

Table A are included in this paragraph:

Table A: Process Monitors and Indicating Transmitters

INS;’yl?;{jiIl’EC Instrument Description Instrument Function

FTD Thermal Dispersion Flow Transmitter Flow Measurement

PGT Gage Pressure Transmitter Pressure Measurement

TMP Temperature Transmitter Temperature Measurement
17212-4 Transmitters
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3.03 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification: FTD

Instrument Type: Flow Measurement

Instrument Description: Thermal Dispersion Flowmeter

Power Supply: 24 VDC,as specified in 17200 Instrument Index

Signal Input: Process

Signal Output: Profibus DP, galvanically isolated.

Process Connection: 1-inch male NPT

Product Requirements: Flow indicating transmitter mounted remotely from the

flow element, with backlit LCD display selectable of
different measured values and status variables. Provide
continuous interconnecting cable and mounting
hardware.

Convert resistance temperature difference to gas flow rate
with a maximum error of +1.0 percent of reading plus

0.5% of full scale over the expected flow rate, as
provided by the ENGINEER.

Transmitter housed in a NEMA 4X enclosure and rated
for a minimum temperature range of 0 to 140 degrees F.

Sensing element shall consist of two matched platinum
resistance temperature elements, one heated and the other
passive sheathed in a nickel brazed 316 stainless steel
insertion assemblies. The assembly shall be provided
with manufactures mounting boss. The insertion length
shall be provided to position the sensing element at the
optimum position recommended by the manufacturer.

Element suitable for gas flow velocities from 0.5 to
230 feet per second, gas temperatures of -40 to
+266 degrees F, static pressures from full vacuum to
290 psig, process pipes 1-inch diameter and larger.

Each transmitter and sensing element shall be provided
with a flow conditioner.
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3.03 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC
Instrument Identification: FTD (continued)

Flow conditioner, flow element, and flow transmitter
shall be calibrated as a unit from the manufacturer.
Flow conditioner shall match the process piping
schedule, material, and end-connection pressure service
rating.

Either the flow transmitter or the flow conditioner
manufacturer shall provide NIST testing of the combined
flow meter and flow conditioner and certification
documentation for 20, 40, 60, 80 and 100% of the
expected flow rate, as provided by the ENGINEER.

Thermal dispersion flow transmitter manufacturer:
Endress+Hauser t-mass 651 or approved equal.

Flow conditioner manufacturer: Sierra Instruments in-
line screen type or approved equal.

Execution:
Installation: Install flow meter per manufacturer’s instructions.
Install flow conditioners per manufacturer’s instructions
and piping specifications, including gasket material and
bolt torque requirements.
Test: In accordance with paragraph 17212-3.02.
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3.03 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification:
Instrument Function:
Instrument Description:
Power Supply:

Signal Input:

Signal Output:

Process Connection:

Product Requirements:

Execution:

Installation:

PGT

Pressure Measurement

Gage Pressure Transmitter

As specified in paragraph 17212-2.01
Process

Analog transmission signal as specified in paragraph
17212-2.01

1/2-inch female NPT flange adapter

Pressure Transmitter: Capacitance or piezoresistive type.
Wetted Parts: Type 316 stainless steel.

Range: 100:1.

Accuracy: 0.075 percent of calibrated span.
Static Pressure Rating: 2,000 psi.

Indicator: LCD display.

HART standard data communication protocol

Acceptable Manufacturer:
Rosemount 3051CG.
Accepted equal.

Install in accordance with manufacturer's instructions.

Root valves provided at all process pressure taps.
Gauge valves provided at the instrument where the
instrument is not within sight of the root valve or where
two or more instruments are connected to a single tap.

Safety instruments shall not be connected to the same
process tap as instruments used for control, indication, or
recording.
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3.03 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification:

Seals:

Capillary option:

PGT (continued)

Pressure instruments located as close as practical to the
process tap and be positioned to permit observation and
maintenance.

Pressure instruments shall not be supported from process
piping.

Pressure instruments for use with integral seals, or remote
seals and capillary tubing provided by a single
manufacturer and all components factory-assembled prior
to shipping.

Type: Diaphragm,
Process Connection: 3-1/2 inch saddle style, flush surface
or inline style.

Diaphragm and Wetted Parts: Type 316L stainless steel
unless otherwise specified.

Upper Housing and Mounting Flange: Type 316L stainless
steel. Lower Housing: Type 316 stainless steel

Temperature Limit, High Side: -40 to 300 degrees F
Acceptable Manufacturer:

Rosemount 1199.
Accepted equal.

Seal Location: High pressure side of transmitter, direct
mounting.
Fill Fluid: DC 200 Silicone

Capillary Seal Connection Material: Type 316 stainless
steel armored sleeving
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3.03 INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification:
Instrument Function:
Instrument Description:
Power Supply:

Signal Input:

Signal Output:

Process Connection:

Product Requirements:

Execution:

Installation:

TMP

Temperature Measurement
Temperature Transmitter

As specified in paragraph 17212-2.01
Process temperature monitored by RTD

Analog transmission signal as specified in paragraph
17212-2.01

Integral or remote mounting to sensor and thermowell, as
specified in 17211.

Temperature Transmitter: 2-wire device, powered from the
PLC analog input power supply.

Temperature Limits: 0-300°F.
Humidity Limits: 0-100% RH.

Accuracy: 0.25°F + 0.02% span, using 100 Ohm Platinum
RTD.

Output: One isolated 4-20 mA into a maximum of 600Q.
Sensor update time: 0.5 seconds.

Failure mode: transmitter shall have a configurable failure
mode to drive the analog signal either high (>21 mA) or
low (<3.75 mA) in the event of microprocessor failure.

Rating: NEMA 4X.
Indicator: LCD display.
Acceptable Manufacturer:
Rosemount 3144P.
Central Station Steam CSTMP Series.

Accepted equal.

Install in accordance with manufacturer's instructions and
the ENGINEER’s installation detail.

**END OF SECTION**
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SECTION 17215

PROCESS FLUID ANALYZERS

PART 1--GENERAL
1.01 DESCRIPTION

This section specifies requirements for process fluid analyzer indicating transmitters.
1.02 REFERENCES

This section contains a reference to the following document. All references shall be to the
current edition of the document unless specifically stated otherwise. Additional references are
listed in Section 17000. They are a part of this section as specified and modified. In case of
conflict between the requirements of this section and those of the listed document, the
requirements of this section shall prevail.

Unless otherwise specified, references to documents shall mean the documents in effect
at the time of Advertisement for Bids or Invitation to Bid (or on the effective date of the
Agreement if there were no Bids). If referenced documents have been discontinued by the
issuing organization, reference to those documents shall mean the replacement documents issued
or otherwise identified by that organization or, if there are no replacement documents, the last
version of the document before it was discontinued. Where document dates are given in the
following listing, reference to those documents shall mean the specific document version
associated with that date, whether or not the document has been superseded by a version with a
later date, discontinued or replaced.

Reference Title
NEMA 250 Enclosures for Electrical Equipment

1.03 SUBMITTALS
Submittals shall be provided as specified in paragraph 17200-1.05.
1.04 ENVIRONMENTAL CONDITIONS

Refer to Section 17000.
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PART 2--PRODUCTS

2.01 MANUFACTURERS

The OWNER and ENGINEER believe the candidate manufacturers listed in the
INSTRUSPEC sheets included in this Section are capable of producing equipment and/or
products that will satisfy the requirements of this Section. This statement, however, shall not be
construed as an endorsement of a particular manufacturer’s products, nor shall it be construed
that named manufacturers’ standard equipment or products will comply with the requirements of

this Section.

2.02  GENERAL

Process fluid analyzers shall comply with the following requirements:

1.

Measured parameter output indicators shall be calibrated in process
engineering units.

Two wire Analyzers shall be 4 to 20 milliampere output with operating
power derived from the signal transmission circuit.

Transmitter shall support an external load of 0 to 500 ohms with the power
supply at a nominal 24 volts DC with the range of 0 to 100% corresponding
to 4 to 20 madc.

Transmitter output shall be galvanically isolated from the process and the
analyzer case.

Analyzers located outdoors shall be provided with surge protectors as
specified in Section 17212-2.01.

Transmitter output shall increase with increasing process measurement,
except where specified as "reverse action” in the Instrument Index.

Electrical parts of analyzer transmitter and/or primary element mechanisms
shall be housed in enclosures meeting NEMA 250, Type 4 requirements.

Electrical equipment and analyzer transmitters located outdoors or in areas
specified as corrosive shall have enclosures meeting NEMA 250, Type 4X
requirements.

Two-wire transmitters, located in a facility hazardous classified area per the
NFPA and the NEC, shall be made safe by an intrinsic safety barrier, as
specified in paragraph 17212-2.03.
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10. Four-wire transmitters shall be isolated from the process and power or be
provided with a loop-powered signal current isolator, as specified in
paragraph 17212-2.05 and shall be connected in the output signal circuit.

2.03 PRODUCT DATA
The following data shall be provided in accordance with Section 01300:

L. Operating and maintenance information as specified in paragraph 17000-

2.03. Include final reviewed submittal and separate record of all final

configuration, jumper, and switch settings for each analyzer.

2. Test results as specified in Section 17030-Part 2.

PART 3--EXECUTION
3.01 INSTALLATION
Installation requirements are specified in paragraph 17000-3.01.
3.02 TESTING
Testing requirements are specified in Section 17030.
3.03 INSTRUMENTATION SPECIFICATION (INSTRUSPEC) SHEETS
General requirements for instruments specified in this section are listed on INSTRUSPEC
sheets herein. Application requirements are specified in the Instrument Index, paragraph 17200-

3.03, and/or on the Drawings.

INSTRUSPEC sheets for the analyzers listed in the following Table A are included in this
paragraph:

Table A: List of Process Fluid Analyzer Indicating Transmitters

INSTRUSPEC Analyzer Instrument
Symbol Description Function
ADO Dissolved Oxygen Analyzer Analyzer Indicating Transmitter
17215-3 Process Fluid Analyzers
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3.03 ADO INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification:
Instrument Description:
Power Supply:

Signal Output:

Process Connection:

Product Requirements:
Analyzer:

Sensor:

Sensor Cleaning:

Replacement Parts:

Mounting Accessories:

Execution:
Installation:

ADO
8 Channel Dissolved Oxygen (DO) Analyzer — Optical Type
120 volts AC

Eight 4 to 20 mA into 0 to 500 ohms, isolated

With isolated Modbus RS-485 RTU Communications
Eight Form-C relay outputs (one for each channel)

Two Normally Open contact outputs for sensor cleaning
equipment.

Submersion

Analyzer transmitter shall be pipe/surface mount, NEMA 4X
with integral keypad/display and self-diagnostics. The
display shall be LCD backlit continuously showing all sensor
readouts. The system shall be a multi-parameter analyzer
capable of measuring up to eight channels of DO, SS, pH and
ORP in any combination. The analyzer transmitter shall be
Insite MPA 48.

Dissolved Oxygen measurement shall be an optical type
sensor that measures the fluorescence and quenching
reactions of a ruthenium complex that is immobilized in a
sol-gel matrix requiring no consumables. The sensor shall
be a type that does not require membranes, cartridges, fill
solutions or replaceable membrane or sensor caps. Sensor

shall be Insite Model 10.

Integrated four channel compressor and sensor jet clean
system assembly, Insite Model CA4, 120 volts AC.

One sensor.
Sensor mounting hardware for 2 inch rail mounting. Sensor

shall be mounted as depicted on the Details.

Submersion assemblies shall be suspended in tanks from pipe
mounting as depicted on the Details.
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3.03 ADO INSTRUMENT SPECIFICATION SHEET--INSTRUSPEC

Instrument Identification: ADO (continued)
Application/Calibration: In accordance with paragraph 17030.
Manufacturer Services: One day per analyzer on-site, minimum two days.

**END OF SECTION**
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SECTION 17315

PROCESS CONTROL SYSTEM
DEVELOPMENT AND PROGRAMMING

PART 1--GENERAL
1.01 DESCRIPTION

A. SCOPE:
This section is provided for reference only. All application programming in the
existing plant PLC system and existing plant HMI system will be performed by the OWNER.

This section specifies the general requirements applicable to the development and
programming of the process control system graphical operator interface, historical data
management system, and process control logic.

1.02  QUALITY ASSURANCE
A. IMPLEMENTATION PLAN MEETINGS:

The Systems Integrator shall include as work of this section of the specifications the
requirement for two (2) meetings to be held at the project site. The primary function of the
meetings shall be to solicit input from the OWNER regarding the implementation of the process
control system and to facilitate preparation of the Process Control System Implementation Plan
specified herein.

The Systems Integrator shall have in attendance at each meeting a representative who is
responsible for the preparation of the Process Control System Implementation Plan. The
preliminary schedule and agenda for each of the meetings shall be as described below. The specific
dates for each of the meetings shall be scheduled by the Systems Integrator and approved by the
ENGINEER.

The ENGINEER shall be provided with two (2) weeks minimum advanced written notice of
proposed scheduled meeting dates. The System Integrator shall prepare a detailed meeting agenda
and submit it to the ENGINEER with the notice of proposed scheduled meeting dates.

1. Meeting-1 shall be held within sixty (60) days of receipt of Notice to
Proceed. The purpose of this meeting shall be to begin preparation of the
Process Control System Implementation Plan. The System Integrator shall
be prepared to present the capabilities of the proposed process control
system software and the alternatives available for each of the major areas
of implementation described by the Process Control System
Implementation Plan.
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2. Meeting-2 shall be held within thirty (30) days of completion of the
ENGINEER’s review of the Process Control System Implementation Plan
submittal. The purpose of this meeting shall be to discuss the submittal
review comments and resolve any related issues.

1.03 SUBMITTALS
The following information shall be provided in accordance with Section 01300:

1. Process Control System Implementation Plan

PART 2--PRODUCTS
2.01 PRODUCT DATA
The following data shall be provided in accordance with Section 01300:
A. PROCESS CONTROL SYSTEM DEVELOPER’S GUIDELINES:

The Process Control System Implementation Plan shall be modified and updated during the
course of development of the process control system control logic and graphical operator interface
to reflect the conventions and standards used in the final system development. Upon final
acceptance of the work, the updated implementation plan shall be re-published and submitted as the
Process Control System Developer’s Guidelines.

B. PROCESS CONTROL SYSTEM CONFIGURATION REPORT:

Report documenting the final configuration of the process control system including the
following:

1. HARDWARE CONFIGURATION: Final switch settings and jumper
positions shall be documented for all process control system components including processors,
communications adapter modules, motor controllers and adjustable frequency drives, power
metering systems, etc.

2. PROCESS CONTROL LOGIC: Bound hard copy of the annotated process
controller program listing. The program listing for each processor shall be separately bound and shall
have tab dividers for each program file listing. Program listing shall include cross references.
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PART 3--EXECUTION
3.01 PROCESS CONTROL SYSTEM IMPLEMENTATION PLAN
A. GENERAL:

The Systems Integrator shall prepare an implementation plan for the process control system
development and programming work. The implementation plan shall establish guidelines for
development of the graphical operator interface, the historical data management system and the
programmable logic controller (PLC) process control logic and shall insure the consistent
application of conventions and methods through the course of development. The implementation
plan shall specifically address the following:

Tag database structure and configuration.
Tag naming conventions.

Graphical operator interface standards.
Process control system configuration.
PLC program file organization.

PLC data file organization.

List and description of graphic displays.

Nk LD =

B. TAG DATABASE STRUCTURE AND CONFIGURATION:

The implementation plan shall define how the tag database will be organized to logically
associate tags with specific input/output types, functions, or process areas. In addition, the plan
shall prescribe guidelines for configuration of tag alarm handling and annunciation and tag data

logging.
C. TAG NAMING CONVENTIONS:

A tag naming convention shall be established which provides a structured organization to
the tag database facilitating tag searches and substitutions during system development and provide
for effective and efficient design, management and operation of the process control system. The tag
naming convention shall be developed to take full advantage of the capabilities of the process
control system software and not impose any artificial constraints in the operation or management of
the process control system. Tag names shall minimally be comprised of the following information:

1. Equipment type designation.
2. Equipment loop number.
3. Signal type designation.

D. GRAPHICAL OPERATOR INTERFACE STANDARDS:

The configuration and development of the graphical operator interface shall be based on
standards prepared specifically for this application. The interface standards shall be consistently
applied to the development of the interface to insure optimum usability.
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All HMI development including tag naming scheme, screen navigation methods, use of
pop-ups, etc. shall be implemented in a manner that is consistent with HMI systems in use
elsewhere in the OWNER’s existing operations at other facilities. Graphic screens shall utilize the
same colors, symbols, fonts, and features to provide an interface to operators that is uniform and
consistent with existing HMI screens serving OWNER’s other facilities.

The interface standards shall specifically address the following topics:

Graphical Display Type: The user interface will be comprised of various types of
graphic displays including schematic overviews, control panels, faceplates, utility displays, and trend
displays. The content and layout of each type of interface including navigational and utility features
shall be defined by the standard. The standard shall also define the naming conventions for graphic
display files.

1. SYMBOLOGY: The symbology used in the preparation of the graphical
interface shall be defined by this standard. The symbology standard shall address the following

symbol types:

a. Symbols representing process equipment, structures, piping, and
systems.

b. Navigational and utility system icons.

C. Dynamic data display objects including numeric displays, bargraphs,

indicating lights, text labels, etc.

d. Control objects including pushbuttons, selector switches, slider bars,
setpoint entry, etc.

2. COLORS: The color standard shall define the foreground, background, and
border colors used to indicate dynamic conditions (run, stop, alarm, trouble, ready, etc.), process-
specific applications (raw water, settled water, finished water, chemicals, etc.), graphic display
backgrounds, dynamic data objects, text, control objects, etc.

3. VISIBILITY: The visibility standard shall define the following:

a. Application of blinking to graphic objects.

b. Application of font styles and sizes.
C. Manipulation of graphic object color to represent different
conditions.

4. TERMINOLOGY: All terminology used to annotate the graphical interface
shall be defined by these standards. The terminology standards shall define the following:
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C.

d.

Descriptive names used to identify the treatment processes, systems,
structures, equipment, process variables, etc.

Units of measurement for all process variables.
Alarm condition descriptors.

Abbreviations.

5. NAVIGATION: The navigation standard shall define the organization of
the user interface and the features of the navigational system. This standard shall address all
techniques used to implement the navigation system and where and how the navigation system is
accessed including button bars, shortcut icons, hot links, continuation labels, and graphic menus.

E. PROCESS CONTROL LOGIC CONFIGURATION:

Guidelines shall be developed which define the organization and structure of the process
control logic and data memory within the process controller. These guidelines shall address the

following:

L. Structure of the control logic including the use of subroutines and the
allocation of memory to accommodate modifications and expansion of the
control logic.

2. Methodology for handling common control functions shall be standardized
such that similar functions are implemented in a consistent manner across
the entire project. Standardized routines for motor control, VFD control,
instrument data handling, alarm management, etc. shall be developed and
reviewed by the OWNER prior to final programming.

3. Assignment of data storage memory including data formats and method of
documenting memory mapping.

4. Methodology for implementing peer to peer communications including
allocation of memory or register addresses is such a way as to organize data
for optimum efficiency of data exchanges between peer processors.

F. PROCESS CONTROL STRATEGIES:

Process control strategies shall be reviewed with the OWNER and refinements made as
agreed to by the Systems Integrator. Modifications to the control strategies that are determined to be
a change in scope will be addressed by change order. The final process control strategies shall be
incorporated into the Implementation Plan.
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3.02 TAG DATABASE DEVELOPMENT
A. GENERAL:

The process control system tag database development shall include the definition of all
devices, derived and soft tags and the required alarm processing and data logging and archiving
definitions for each tag. Conventions used in the development of the tag database shall be as
defined in Process Control System Implementation Plan.

B. TAG DEFINITION:

The definition of tags in the tag database shall comply with the following guidelines except as
otherwise modified by the Process Control System Implementation Plan:

1. TAG NAMING CONVENTIONS: Tag names shall minimally consist of
two distinct components. The leading component shall represent the tag equipment number. The
trailing component (tag descriptor) shall be an abbreviated description of the associated process
variable or the function of the tag. Each component shall be assigned a fixed maximum length
which shall be dependent on the available tag name length supported by the process control
system software.

The tag equipment number shall be derived from the primary item of process
equipment or instrumentation most closely associated with the process variable and shall be
comprised of an equipment type prefix followed by process loop number. The equipment
numbers shall be as defined by the Contract Documents.

The tag descriptor shall provide a description of the process variable referenced by
the tag name or a description of the function associated with the tag. Tag descriptors shall be
based on ANSI/ISA-S5.1 and Appendix B of ISA-RP60.6. The tag descriptor may be comprised
of several parts to clearly define the tag function. The following typographical convention shall
be used to create the tag descriptor:

a. Symbol identification letters (ANSI/ISA-S5.1) shall be all upper
case.

b. The first letter of an abbreviation (ISA-RP60.6) shall be upper
case. The remainder of the abbreviation shall be lower case.

Examples of the tag names are provided in Table 3.02.B.1:

Table 3.02.B.1

Tag Name Tag Function
P1121PSH Pump P1121 pressure switch high
FIT1101 Flow transmitter 1101
P1121Run Pump P1121 run status
17315-6 Process Control System
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2. TAG DESCRIPTIONS: Describe the tag in terminology consistent with
this application. Abbreviations and equipment numbers shall be not be used in the tag
description without prior approval of the OWNER. Tag descriptions shall not include any
wording which implies the state or condition of the tag. For example, the tag description for
P1121PSH shall read “Backwash Water Pump 1 Discharge Pressure” in lieu of “Backwash Water
Pump 1 Discharge Pressure High.”

3. ON/OFF and Alarm State Labels: The ON/OFF and alarm state labels
shall consist of words which describe the state of the tag. For digital tags, the logic TRUE state
of the tag will generally be the state labeled.

Examples of ON/OFF and alarm state labels include RUN, OFF, OPEN,
CLOSED, READY, ALARM, NORMAL, HIGH, LOW, HIGH-HIGH, LOW-LOW, etc.
Abbreviations shall not be used in ON/OFF or alarm state labels.

C. TAGTYPES:
Tags shall be classified as either device tags, derived tags or soft tags. Device tags shall be
those tags which have a physical device as the data source. Derived tags are those tags whose value
is calculated or otherwise derived from another tag. Derived tags have no data source address. Soft

tags are those tags whose value is obtained from another process software application.

Tags shall be defined for each of the following tag data sources:

1. Physical input/output process variables derived from the process control
input/output subsystems. Refer to the Input/Output Summary, paragraph
17310-3.04.

2. Control and status data derived from the process control logic required to

fully implement the process control strategies specified in paragraph
17200-3.04. This data shall include the following types of information:

a. Operating setpoints.

b. Process operations setup and control parameters including start/stop,
lead/lag, auto/manual, enable, etc.

C. Operating status and fault data including ready, fail-to-run, etc.
d. Timing/counting function data including preset and accumulated
values.
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Operating, fault and diagnostic data derived from the external systems,
such as chlorine generator, metering pump systems, including the

following:

a. Process variable transmitters and analyzers.

b. Operating status of all system equipment including run and ready
status.

C. Power parameters.

d. System trouble and alarm conditions.

€. Process control system diagnostic data.

f. System status, control and configuration parameters including
lead/lag selection, operating setpoints, etc.

g. Refer to the particular equipment specification section in Div. 11 for

specific data to be produced, consumed and transmitted by external
systems.

Operating data derived from electronic power metering systems including
the following power parameters:

FTOS @ MO a0 o

Kilowatts
Kilowatt-hours

Kilowatt demand
Kilovars
Kilovolt-amperes
Kilovolt-ampere-hours
Kilovolt-ampere demand
Power factor

Line currents

Voltage (phase-to-phase and phase-to-ground)
Line frequency.

Operating, fault and diagnostic data derived from solid-state adjustable
frequency motor speed controllers including the following:

a. Run status

b. Drive fault

C. Start/stop control

d. Speed setpoint

e. Running speed

f. Running amps
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6. Diagnostic data derived from the process control system controllers, I/O
subsystems, and communications controllers including the following:
a. Controller operating mode
b. Controller performance (eg. Scan time)
C. Controller fault status and fault code
d. Controller time and date values
e. Controller network address
f. I/O subsystem fault status
g I/O module channel health
h. Communication controller fault status
7. Analytical, operating and diagnostic data derived from turbidity
instruments including, but not limited to the following:
a. Instrument operating mode
b. Particle count in each of the particle size ranges configured.
C. Instrument diagnostic or fault status and status code
d. Instrument network address
€. Communication link status or fault condition.
8. Table 3.02.C.8 specifies the types of derived process variables and the
associated real-time process variable.
Table 3.02.C.8
Real-time Derived Process -
Process Variable . Description
Variable
Type
Flow Totalized Flow Totalized flow process variable shall be defined for all
flow process variables.
A process variable representing tank volume shall be
Level Volume defined for all chemical and fuel storage tanks and
shall be based on the real-time level process variable
and the geometry of the storage tank.
Accumulated An accumulated ruptime process Varigble shall be
Run Status Runtime defined for all rotating equipment which has an
associated run status tag defined in the tag database.

D. DATA LOGGING:

Tags representing the following types of process variables shall be defined in the tag
database for data logging. This data shall support historical and real-time dynamic trending

functions.
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1. Flow or chemical feed rate

2. Process pressure
3. Storage tank level or volume
4. All analytical instrument values including pH, turbidity, particle count,

temperature, and chemical residual
5. Filter loss of head
6. Chemical storage weight

7. Power parameters representing line current, kilowatts, kilovars, kilovolt-
amperes, and power factor.

E. ALARM HANDLING, ANNUNCIATION, AND LOGGING:

All discrete tags representing alarm or trouble conditions shall be defined in the tag
database to be processed as alarms. All analog tags shall have alarm thresholds defined in the tag
database. The value of the alarm thresholds shall be defined by the OWNER during the preparation
of the Process Control System Implementation Plan.

The tag database shall be configured to implement alarm processing and annunciation as
defined by the Process Control System Implementation Plan. Each tag’s alarm definition shall
prescribe whether the occurrence of the alarm condition is logged to journal, printed, or audibly
annunciated or any combination thereof.

3.03 GRAPHICAL OPERATOR INTERFACE DEVELOPMENT
A. GENERAL:

The process control system graphical operator interface development shall include the
preparation of the specified graphic displays in accordance with the Process Control System
Implementation Plan and the requirements of this specification. The Systems Integrator shall
prepare additional graphic displays as may be required to provide a comprehensive process and
system management graphical operator interface.

B. DEVELOPMENT GUIDELINES:

The graphical operator interface shall be developed in accordance with recognized usability
practices to insure efficient and effective use of the process control system. The completed
graphical operator interface shall adhere to the following three principles of usability:

= LEARNABILITY: The graphical operator interface shall be easy to learn so that the
user can quickly start being productive with the tools provided by the system.
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= EFFICIENCY: The graphical operator interface shall be efficient to use, so that once
the user has learned the system, a high level of productivity is possible.

= Memorability: The graphical operator interface shall be easy to remember, so that the
Casual user is able to return to the system after some period of absence without the need
to learn the interface over again.

Adherence to the stated principles of usability shall be achieved through consistent
application of the following development standards defined herein and as defined in the Process
Control System Implementation Plan.

1. GRAPHIC DESIGN: The layout and organization of each graphic display
shall be consistent among the graphic display types and shall adhere to the following standards:

a. Position similar information and features of the graphical operator
interface at the same location on each display.

b. Enclose groupings of associated data in a frame or box.

C. Color conventions shall be consistently applied throughout the
graphical interface. Foreground colors shall be selected to provide
contrast to the background color. Verify that all colors chosen can

be viewed by the end-user.

d. Text font sizes, colors and types shall be consistently applied
throughout the graphical interface.

C. GENERAL GRAPHIC DISPLAY CONFIGURATION:

Graphic displays shall be configured as either full screen displays or pop-up displays. Each
type of display configuration shall include the following features:

1. FULL SCREEN DISPLAY:

a. Full screen displays shall be maximized, occupying the full, usable
area of the window.

b. Controls to close or minimize the window shall be disabled.

C. Window exit control shall be embedded in the graphic display’s
navigational controls.

d. Full screen displays shall remain in the background when a pop-up
display is called from navigational hot links within the full screen
display.
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D.

.

Navigational and utility button bars shall be provided.

2. POP-UP DISPLAY:

a. Pop-up displays shall not occupy the full window and shall appear in
the foreground when called from a full screen display.

b. Pop-up displays shall appear at a user-defined location on the
background display when called, but shall have the capability to be
dragged to a different location on the screen.

C. Pop-up displays shall not be resizable.

d. Pop-up displays shall be provided with close control.

GRAPHIC DISPLAY TYPES:

Graphic displays shall be categorized as either schematic overview, control panel, faceplate,

trend or utility.

1. SCHEMATIC OVERVIEW: The schematic overview graphic display shall
be presented as a process flow diagram and shall represent major process piping, major equipment,
process variable data, and process alarm and status data.

Schematic overview displays shall be prepared in accordance

with the following guidelines except as otherwise modified by the Process Control System
Implementation Plan:

Numeric display objects shall be provided to indicate the
instantaneous value of all analog process data associated with the
process. In addition, dynamic fill shall be used to indicate analog
process data representing level.

Dynamic equipment symbols shall be provided to indicate run, off,
and fault conditions for all major equipment associated with the
process.

An alarm summary object indicating only those alarms related to the
associated process shall be provided at the bottom of the display.

Continuation labels shall be provided to access associated schematic
overview displays.

Hot links shall be provided on equipment symbols to provide access
to an associated control panel display or faceplate.
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f. Hot links shall be provided on numeric display objects to access
associated trend displays.

g. Navigational and utility button bars shall be provided.
h. Schematic overview shall be a full screen display.
2. CONTROL PANEL: The control panel graphic display shall be presented as
a virtual control panel providing a point of operator interface for control of a specific equipment

item or system.

Control panel graphic displays shall be prepared in accordance with the following
guidelines except as otherwise modified by the Process Control System Implementation Plan:

a. Graphical control objects representing selector switches, pushbutton,
slider bars, etc., shall be provided to initiate the appropriate control
function.

b. All pertinent operating status data associated with the equipment or

system controlled by the panel shall be indicated.

C. Navigational control in the form of short-cut icons or labels shall be
provided to access associated graphic displays.

d. Control panels shall be configured as pop-up graphic displays.

3. PID CONTROLLER FACEPLATE (IF USED): The PID controller
faceplate graphic display shall represent the appearance and functionality of a typical PID
controller. The PID controller faceplate graphic display shall provide a point of operator interface
for control of a specific process.

PID controller faceplate graphic displays shall be prepared in accordance with the
following guidelines except as otherwise modified by the Process Control System Implementation
Plan:

a. Analog data shall be presented in numerical and bargraph format.

b. PID operating status such as mode, high/low limiting, deadband in
effect, etc., shall be indicated.

C. Navigational control in the form of short-cut icons or labels shall be
provided to access associated graphic displays.

d. PID controller faceplates shall be configured as pop-up graphic
displays.
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4. TREND DISPLAY: The trend graphic display shall present a graphical trend
object with the associated controls to adjust the time scale and scroll the time axis.

Trend graphic displays shall be prepared in accordance with the following
guidelines except as otherwise modified by the Process Control System Implementation Plan:

a. A pen legend shall be provided which associates the trend plot to a
process variable description through the use of color.

b. Y-axis shall be graduated and labeled in the appropriate engineering
units.
C. Controls shall be provided to adjust the time scale and to scroll the

X-axis backwards and forwards.

d. Navigational control in the form of short-cut icons or labels shall be
provided to access associated graphic displays.

€. Trend graphic displays shall be configured as pop-up graphic
displays.

S. UTILITY DISPLAY: The utility graphic display shall present all pertinent
data associated with an ancillary support system. The utility graphic display shall provide a point of
operator interface for control, monitoring and management of the specified utility system.

Utility graphic displays shall be prepared in accordance with the following
guidelines except as otherwise modified by the Process Control System Implementation Plan:

a. Provide a schematic representation of the utility system where
specified.

b. Numeric display objects shall be provided to indicate the
instantaneous value of all analog process data associated with the
utility.

C. Dynamic symbols or labels shall be provided to indicate current

condition of the utility and its components.

d. Graphical control objects representing selector switches, pushbutton,
slider bars, etc., shall be provided to initiate the appropriate control
function.

e. Navigational control in the form of short-cut icons or labels shall be

provided to access associated graphic displays.
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f. Control panels shall be configured as either full screen displays or
pop-up graphic displays, as specified.

6. PLC SYSTEM STATUS DISPLAY: The PLC system status graphic display
shall present all pertinent data associated with the process PLC system itself. The PLC system
status graphic display shall provide a diagnostic interface for troubleshooting, monitoring and
management of the PLC system. No control is associated with the PLC system status graphic
displays.

PLC system status graphic displays shall be prepared in accordance with the
following guidelines except as otherwise modified by the Process Control System Implementation
Plan:

a. Provide a schematic representation of the PLC system where
specified.

b. Provide detailed displays for each PLC processor showing the
processor status, including diagnostic and fault codes. Display shall
include communication status of Ethernet, IObus and any additional
communication links associated with the processor.

C. Status of all discrete I/O points shall be indicated by dynamic text or
colored graphical object. Status and raw data value of all analog I/O
points shall be indicated by dynamic text.

d. Dynamic symbols or labels shall be provided to indicate current
condition of the processor and its components.

e. Navigational control in the form of short-cut icons or labels shall be
provided to access associated graphic displays.

E. NAVIGATION SYSTEM:

The navigation system shall be configured to provide a logical, intuitive path through the
graphical operator interface and also provide the flexibility to directly access graphic displays
and system utilities. The graphical operator interface shall be generally organized by process
area; however, shortcuts shall be provided to navigate beyond process boundaries.

The graphical operator interface shall incorporate features to accommodate mouse-
oriented navigation throughout the process control system. Scrollable menus, button bars,
embedded hotlinks and continuation labels shall be used to create a navigational system which
provides ready-access to commonly used displays and utilities.

The navigation system shall be implemented in accordance with the following guidelines
unless otherwise modified by the Process Control System Implementation Plan:
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1. PROCESS OVERVIEW GRAPHIC DISPLAY: A process overview
display schematically representing the overall facility shall be function as the system startup display
and "home base” for conventional system navigation. Embedded hot links shall be provided on this
display to permit access to all other displays.

2. CONTINUATION LABELS: Continuation labels shall be provided on all
process schematic displays where a process line continues to another process area. These labels
shall have embedded hot links to the process schematic display referenced by the label.

3. GRAPHIC MENU SYSTEM: A graphic menu system shall be provided
where the navigational control action can result in multiple options. A graphic menu display shall
be configured as a pop-up display and shall provide short cuts to associated graphic displays.

4. SHORT CUT ICONS: Short cut icons shall be utilized to provide direct
access to typical display types. Short cut icons shall be provided to represent schematic displays,
control panels, trend displays, and PID controller faceplates. Short cut icons shall typically be
applied to pop-up displays such as graphic menus, control panels, faceplates, and trend displays.

5. HOT LINKS: Hot links shall be embedded in each of the following types of
display objects to provide access to an associated display or menu:

Table 3.03.E.5

Display Object Hot Link

Equipment Symbol Associated trend, PID controller faceplate,
control panel or graphic menu display

Numeric Display Associated trend display

3.04 PROCESS CONTROL LOGIC DEVELOPMENT

The process control system control logic development shall include the preparation of
control logic required to implement the specified control strategies and support the specified
operator interface functions.

A. ORGANIZATION:

The control logic shall be organized in a hierarchical structure which correlates to the actual
process relationships. Individual control logic program files shall be prepared for each system or
equipment item and shall be organized by process area. Data table files shall be similarly organized
by process area. Data types shall be consistently applied throughout the control logic in accordance
with the Process Control System Implementation Plan.

The control logic and data table organization shall facilitate the addition of future control
logic.
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B. DOCUMENTATION:

All control logic shall be completely annotated down to and including the instruction level.
Each rung or statement of control logic shall be provided with annotation specific to its function.
Each program file shall have a title and a detailed description of the control strategy represented by
the control logic. Terminology consistent with the Process Control System Implementation Plan
shall be applied throughout.

C. CONTROL LOGIC IMPLEMENTATION:

The project control strategies outline the general control requirements of the treatment
process and associated utility systems. In addition to the requirements of the control strategies, the
following control features shall be implemented in the process control logic:

1. FAIL TO OPERATE: All automatically operated equipment shall be
monitored for failure to respond to control requests from the process control system. Upon a call to
start, stop, open, close, etc., a fail timer shall be initiated. If the appropriate equipment status signal
(run, off, full open, full closed) is not reported back to the process control system within the time
duration defined by the fail timer, an alarm shall be initiated through the process control system
MML

2. TIME BASED CONTROL: Process control logic for all equipment and
processes controlled on the basis of time duration shall provide for operator access to the preset
value of the time function through the MMI and report back to the MMI the instantaneous value of
the time function associated value.

3. PID REGULATORY CONTROL: Every PID regulatory control function
implemented in the process control logic shall be interfaced with the MMI to provide the following
functions:

a. Report to the MMI the instantaneous values of the process variable,
setpoint, and control variable.

b. Report to the MMI the current operating mode, high/low limiting in
effect, deadband in effect, cascade mode in effect, etc.

C. Provide operator control of the operating mode, setpoint value, and
the control variable in manual mode.

d. PID tuning parameters shall be accessible via password protected
screens. Supervisor level access is required for modification of
tuning parameters.
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4. Control Setup Control functions which are described in the control strategies
as operator initiated or invoked through the process control system MMI shall be interfaced with
the MMI to permit operator manipulation of that control function and to report back the current
status of the control configuration. Functions of this type include manual start/stop, lead/lag
selection, hand/off/automatic selection, enable, setpoint adjustment, etc.

5. REAL TIME DATA SERVER COMMUNICATION: Control logic shall be
implemented to facilitate and optimize the communication of data between the process control
system real-time data server and the process controllers. Paragraph 3.02 of this specification defines
the types of tags to be defined in the tag database. Control logic shall be implemented as required to
make the specified real-time data available to the tag database. Control logic shall also be provided
to support optimization of the communication between the process control system MMI real-time
data server and the process controllers. Data of similar format (binary, integer, floating point, string,
etc.) shall be grouped in data tables designated a communication buffer files. All tags defined in the
tag database shall be addressed to the designated communication buffer files.

6. FIELD BUS DATA COMMUNICATION: Control logic shall be
implemented to facilitate and optimize the communication of data between the process control
system and the process control field bus systems. Each field bus is served by a scanner located in a
PLC rack. All available data from each field bus connected instrument of field bus connected
device shall be mapped to a data structure. In conjunction with the OWNER, the available data
shall be reviewed and selections will be made to determine which data elements from each type of
device will be communicated to and from the scanner. At a minimum, the primary and secondary
(if available) process values and a device status word will be communicated. More complex
devices will require additional data including diagnostic words and bits. All selected data will be
mapped to processor data structures for subsequent action by the application program. Consistent
and structured data manipulation and mapping shall be developed in such a way that future devices
can be added to the field bus network with a minimum amount of programming required.

3.05 ON-LINE HELP

An on-line help system shall be developed to provide an on-line reference for the use of the
process control interfaces and a description of the conventions used throughout the graphical
operator interface. The on-line help utility shall be WinHelp or HTML-based and shall address the
following topics:

1. Graphical conventions used in the operator interface including symbols,
icons, colors, etc.

2. Graphical operator interface navigation system.
3. Standard procedures for login/logoff, printing, etc.
4. Functional description of each control panel graphic display including a

graphic image of the display and descriptions of each object on the display.
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Topics in the help system shall be dynamically-linked with other related topics through the
use of hypertext-sensitive jumps and popups. All help pages shall be indexed with keywords to
facilitate the use of the help utility. The on-line help utility shall include a table of contents, index
and glossary.

The on-line help system shall be called from the utility button bar within the graphical
operator interface.

3.06 HISTORICAL DATA MANAGEMENT SYSTEM

The historical data management system development shall include the preparation of
extracts to enter the following real-time process variable types and associated attributes into the
historical database.

Table 3.06
) Attribute
Process Variable Type | Sample Interval - —
Total Average Maximum | Minimum
Hourly X X X
Flow Daily X
Level Daily X X X
Power Daily X X X X
Pressure Daily X X X
Equipment Run Daily X
. . Hourly X X X
Water Quality Analysis Daily
Volume/Weight Daily X X X

3.07 TESTING AND COMMISSIONING

The graphical operator interface shall be tested and commissioned in accordance with
specification 17030.

3.08 CONTROL STRATEGIES

The control strategies are included in Attachment A at the end of the specification section.

**END OF SECTION**
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SECTION 17315 - ATTACHMENT A
CONTROL STRATEGY INDEX

e (CS-30-101 Aeration Air Control
e (CS-31-101 Aeration Blower Control

e (CS-31-102 Power Distribution System Monitors
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SECONDARY TREATMENT

AERATION CONTROL
1. GENERAL
1.1 PURPOSE
The Aeration System is principally for biological solids conditioning and oxidation of materials in

the process stream.

1.2 REFERENCES

P&ID | Description

P-30-101 AERATION BASIN NO.1
P-30-201 AERATION BASIN NO.2
P-30-301 AERATION BASIN NO.3
P-30-401 AERATION BASIN NO.4

1.3 CONTROLLED EQUIPMENT

Tag | Description

MOV-30190 BASIN NO. 1 AIR FLOW CONTROL VALVE
MOV-30290 BASIN NO. 2 AIR FLOW CONTROL VALVE
MOV-30390 BASIN NO. 3 AIR FLOW CONTROL VALVE
MOV-30490 BASIN NO. 4 AIR FLOW CONTROL VALVE

1.4 INSTRUMENTATION

Equipment | Instrument | Description

BASIN NO.1 | FIT-30191 BASIN NO.1 AIR FLOW
AlT-30192 DISSOLVED OXYGEN

BASIN NO.2 | FIT-30291 BASIN NO.2 AIR FLOW
AlT-30292 DISSOLVED OXYGEN

BASIN NO.3 | FIT-30391 BASIN NO.3 AIR FLOW
AlT-30392 DISSOLVED OXYGEN

BASIN NO.4 | FIT-30491 BASIN NO.4 AIR FLOW
AlT-30492 DISSOLVED OXYGEN

1.5 SYSTEM DESCRIPTION

Basin 1 functions as a re-aeration basin. Basins 2, 3 and 4 serve as aeration tanks with anoxic
and aerobic zones established by the configuration of diffusers and manual air valves. The air
system is designed to facilitate future reconfiguration and modification of the air supply to each
basin to accommodate future treatment requirements.

Each of the 4 basin air systems has a DO probe/interface, an airflow control valve and a
thermal dispersion flow transmitter. The signal from the DO interface is used to evaluate basin
conditions. A signal is sent to the airflow control valve to adjust the valve position as required
to maintain consistent Dissolved Oxygen (DO) concentration in the contents of the basin.

|
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2. EQUIPMENT CONTROL

2.1 AIR CONTROL VALVES

Control
Location(s) Device(s) Position Action
FIELD MODE LOCAL Sets the valve for operations from the
SWITCH Open/Stop/Close push-buttons
REMOTE Sets the valve for operation from the HMI
CONTROL OPEN When in LOCAL, opens the valve
BUTTONS When in LOCAL, stops the valve at it's
STOP ”
current position
CLOSE When in LOCAL, closes the valve
HMI VALVE MODE MANUAL The valve is positioned to the operator-
SWITCH entered position value
AIRELOW The valve is automatically positioned to

achieve the operator-entered flow setpoint
DISSOLVED | The valve is automatically positioned to

OXYGEN achieve the operator-entered DO setpoint
The valve is automatically positioned to the
EMULATE same position as the operator entered
basin.
RESET RESET Resets associated alarms

A. AUTOMATIC CONTROL

Multiple operating modes are available to provide maximum flexibility for operating the
Aeration Basins. The operating modes and associated configuration parameters are
selected by plant staff at the HMI screen. The following operating modes are selectable for
each basin

1. DO CONTROL

The PLC will modulate the airflow control valve to maintain the operator input DO
setpoint. The PLC controller is made up of Master (DO) and Slave (Airflow) loops. The
Master loop calculates the required Airflow needed to maintain the DO setpoint and
passes (cascades) the Airflow setpoint to the Slave loop. The Slave loop modulates
the airflow valve position to maintain the required airflow. This is known as a ‘Cascade’
loop controller.

This is the normal mode of operation for the basins.

2. AIRFLOW CONTROL

The Slave loop modulates the airflow valve position to maintain the required airflow.
This mode utilizes only the Slave portion of the ‘Cascade’ loop controller.

Each basin also has minimum and maximum airflow settings (to prevent diffuser
clogging or damage), active on both DO and Airflow modes.

Airflow control mode is normally utilized to keep a basin in service when it's DO probe
is out of service for a short period of time. An example of this would be cleaning of a
DO probe. When switching from DO to Airflow mode and back, the PLC automatically
remembers the latest Airflow to provide a ‘bumpless’ transfer. Once the probe is
cleaned and put back in service, the mode may be set back to DO. This method will

|
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minimize basin upset during DO probe cleaning. This can also be accomplished by
placing the instrument in “hold” while cleaning.
3. BASIN EMULATION CONTROL

Staff will determine which basin to emulate, and the PLC will set the valve position to
match the desired emulation basin.

Emulation control mode is normally utilized to keep a basin in service when it's DO
probe or airflow transmitter are out of service for an extended period of time.

4. MANUAL CONTROL
Manual mode is normally utilized for manual control of a basin during special
circumstances only.

B. RELATED SYSTEMS

1. AERATION BLOWERS

Air is supplied to the aeration basins by the aeration blower system. The aeration
blowers deliver pressure to the tank air headers suitable for keeping the air flow control
valves in their optimum controllable range. For a detailed description of this “Most
Open Valve” strategy, refer to the control strategy for aeration blowers.

**END OF SECTION**
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SECONDARY TREATMENT
AERATION BLOWER SYSTEM

(VENDOR SUPPLIED - FOR REFERENCE ONLY)

1. GENERAL

1.1 PURPOSE

To provide aeration air for distribution to the Aeration basins.

1.2 REFERENCES

P&ID | Description

P-31-101A BLOWERS 1 AND 2, 400 HP BLOWERS

P-31-102A BLOWERS 3, 4 AND 5, 400 HP BLOWERS
P-31-101H BLOWERS 1, 2 AND 3, 300HP BLOWERS
P-31-102H BLOWERS 4, 5 AND 6, 300 HP BLOWERS

1.3 CONTROLLED EQUIPMENT

Tag | Description

B-3101 AERATION BLOWER 1
B-3102 AERATION BLOWER 2
B-3103 AERATION BLOWER 3
B-3104 AERATION BLOWER 4
B-3105 AERATION BLOWER 5
B-3106 AERATION BLOWER 6

HET-3101 AERATION BLOWER 1 HEAT EXCHANGER (300 HP BLOWER ONLY)
HET-3102 AERATION BLOWER 1 HEAT EXCHANGER (300 HP BLOWER ONLY)
HET-3103 AERATION BLOWER 1 HEAT EXCHANGER (300 HP BLOWER ONLY)
HET-3104 AERATION BLOWER 1 HEAT EXCHANGER (300 HP BLOWER ONLY)
HET-3105 AERATION BLOWER 1 HEAT EXCHANGER (300 HP BLOWER ONLY)
HET-3106 AERATION BLOWER 1 HEAT EXCHANGER (300 HP BLOWER ONLY)

1.4 INSTRUMENTATION

Equipment | Instrument | Description
SYSTEM PIT-3100 MAIN AIR HEADER PRESSURE
BLOWER 1-6 | VARIOUS BLOWER PARAMETERS VIA NETWORK COMMS

15 SYSTEM DESCRIPTION

Five or six single-stage high speed turbo centrifugal blowers discharging into a common header
are staged to provide airflow to the aeration basins. The blowers are equipped with custom
high frequency output variable speed drives so the blowers can be adjusted to maintain
pressure on the air header. A modulating blow-off valve on each blower will prevent the
blowers from entering a surge condition.

|
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Each blower is equipped with an equipment protective package to provide shutdown and
alarming for surge, vibration, and temperature.

2. EQUIPMENT CONTROL

2.1 AERATION BLOWERS

Control

Location(s) Device(s) ‘ ‘ Position Action

FIELD MODE LOCAL Runs the blower continuously
(VENDOR SWITCH OFF Stops the blower
SUPPLIED) REMOTE [ The blower is controlled via the HMI
RESET RESET Resets associated alarms
HMI VARIOUS TBD Monitors status and parameters passed from
individual blowers via the Main Control Unit
(MCU).

Also monitors MCU status and parameters
including start sequence, system pressure,
etc. See Specification Section 11488

HMI PRESSURE FIXED Operator selected pressure Setpoint is
(OVERALL) CONTROL passed to the MCU. Blowers are
MODE automatically started/stopped and adjusted
to achieve the operator-entered pressure
setpoint.
AUTO The overall pressure setpoint is automatically

set based on the Automatic Pressure
Setpoint Adjustment routine described
below.

A. AUTOMATIC BLOWER START/STOP AND PRESSURE CONTROL (VENDOR
SUPPLIED IN MCU)

Blowers will be started and stopped as required to meet the pressure setpoint while
maintaining maximum efficiency.

The need to move up to the next stage (add capacity) will be determined by the inability of
the online blowers to meet the Pressure Setpoint.

The need to move down to the previous stage (remove capacity) will be determined by the
ability of fewer blowers required to meet the Pressure Setpoint.

When automatically starting or stopping, blowers will be ramped up and down to provide a
consistent pressure and “bumpless” transition. Time delays for start/stop stabilization, high
pressure, low pressure, and valve limits will avoid making decisions to re-stage too quickly.

The MCU will modulate the output of all running blowers together as required to meet the
Pressure Setpoint. This will result in a Percent Loading Setpoint to be applied to all
running blowers. See the Blower Load Control description below.

Provisions will be made for orderly re-start of blowers after a power interruption. If the
system is operating on generator power, there is not enough power capacity to run all
blowers. In generator power mode, blowers should be operated in manual to monitor and
limit to the total power demand by all generator connected loads.

|
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B. BLOWER LOAD CONTROL (VENDOR SUPPLIED)

Each blower’'s motor will be loaded based on the MCU determination of the most efficient
configuration to meet the current air demand.

C. LEAD/LAG SEQUENCING (VENDOR SUPPLIED)

Operators will have the choice of operating the blower system in either a LEAD/LAG or a
ROTATING LEAD/LAG sequence.

1. LEADI/LAG

This is a First-On, Last-Off Sequence, and will result in the LEAD blower accumulating
the most run-time.

2. ROTATING LEAD/LAG

This is a First-On, First-Off Sequence, and will result in balancing run-time among the
blowers.

2.2 AUTOMATIC PRESSURE SETPOINT ADJUSTMENT (PLANT SCADA SYSTEM)

A. MOST OPEN VALVE CONTROL

If enabled, this routine will periodically adjust the pressure setpoint for the system as
required to maintain the aeration valves within their controllable range, and the blower
system at its optimum efficiency.

Each control valve has maximum position setpoint beyond which the air flow becomes
difficult to control. If one or more of the valves is at the maximum position, then the system
pressure is too low (control of the basin will be difficult and DO will drop). This will result in
the system pressure setpoint automatically being increased.

If none of the valves are at or near the maximum position setpoint, then the system
pressure is too high. Producing the same quantity of air at a lower pressure will result in
more efficient operation of the blowers, and will keep the valves in their most controllable
range. This will result in the system pressure setpoint automatically being decreased.

Monitoring valve positions and transmitting Setpoint adjustments is accomplished as part of
the process control function of the plant SCADA system. The setpoints and adjustments
are communicated to the vendor's MCU for the actual air header pressure control.

**END OF SECTION**
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POWER DISTRIBUTION SYSTEM MONITORING

1. GENERAL

1.1

1.2

13

14

15

PURPOSE

The major components of the new power distribution system for the aeration blower building
are equipped with communicating devices to permit monitoring and display of power system
status and parameters.

REFERENCES
Drawing | Description
E-31-001 PLANT POWER DISTRIBUTION ONE-LINE DIAGRAM
E-31-002 SWITCHGEAR LSWG-3 ONE-LINE DIAGRAM

MONITORED EQUIPMENT

Tag | Description

- EXISTING 900 KW GENERATOR

G-3000 750 KW STANDBY GENERATOR

LSWG-3 BLOWER BUILDING SWITCHGEAR
INSTRUMENTATION

Equipment | Instrument | Description

LSWG-3 PMM POWER METER - MONITOR

EXSTG GEN | EMCP-II EXISTING GENERATOR CONTROLLER
G-3000 TBD NEW GENERATOR CONTROLLER

SYSTEM DESCRIPTION

Switchgear LSWG-3 provides power for the entire blower and aeration complex. It sub-feeds
one of two power sources to existing switchboard MSWB via an automatic transfer switch and
all blowers. The existing standby generator can provide backup power to the MSWB as well as
several other plant process areas. The new standby generator provides backup power to
LSWG-3 only.

Each of thee major distribution components is equipped with communicating power monitoring
devices so that power system status can be monitored but not controlled from any point in the
plant SCADA system.

2. EQUIPMENT CONTROL

21

NONE

Control

Location(s) Device(s) ‘ Position Action

-]
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A. MONITORING

The power monitoring meter in LSWG-3 and the generator controllers are all configured to
communicate over Modbus RTU protocol to the blower PLC “ACC-RIOA”

1. SWITCHGEAR LSWG-3

The power monitor will provide data on plant voltage, amps, real power (KW), apparent
power (KVA), power factor, total harmonic distortion and other values. These values
will be monitored via HMI and trended to provide a basis for evaluating power system
operation and potential power cost savings. No control is provided.

LSWG-3 is equipped with an automatic transfer scheme to automatically switch power
in the event that the utility service lost. Generator G-3000 will be started and when it
reaches normal operation, the transfer scheme will switch to receive power from the
generator.

Alarms can be generated within the HMI system when power system parameters are
outside of normal ranges.

2. EXISTING 900 KW GENERATOR

The existing generator is connected to existing MSWB and through it is able to provide
power to the Administration Building, the Scrubber Building, the Disinfection building
and UV system, the Primary Sludge Pumping Station and the existing blower building
MSWB. The existing 900 KW generator does not have adequate capacity to serve all
connected loads so it will be essential that operators monitor the generator power
output and manage the starting and stopping of process equipment to stay within the
generator’s capacity.

Alarms can be generated within the HMI system when generator parameters are
outside of normal ranges.
3. GENERATOR G-3000

Generator G-3000 does not have adequate capacity to serve all connected loads so it
will be essential that operators monitor the generator power output and manage the
starting and stopping of process equipment to stay within the generator’s capacity.

Alarms can be generated within the HMI system when generator parameters are
outside of normal ranges.

**END OF SECTION**
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KTURBOQ INC.
1183 Pierson Dr, Unit 118, Batavia, . 60510
Tel.630.406.1473 Fax.630.406.1538

SCOPE OF SUPPLY FOR ALTERNATIVE 2

300HP HIGH SPEED TURBO BLOWER

6 — TB300-0.6TN, TURBO BLOWER (AIR BEARING TYPE)

Each blower is equipped with Impeller, High Speed PM Motor, Bump Foil Air Bearing, VFD(High
Speed Inverter), Blow off Valve, BOV Silencer, LCP(MICOM control, Touch Screen), DC choke,
Pressure sensors, Temperature sensors.

6 - Expansion Joint (Suction) 16inch

6 - Expansion Joint (Discharge) 14 inch

6 - Check Valve 14 inch

6 - Butterfly valve (Discharge, Manual type) 14 inch

INLET AIR FILTER

1 - Stainless Steel Side access filter housing, 2 filters high x 2 1/2 filters wide

HARMONIC FILTER
6 x 100 HP, PASSIVE HARMONIC FILTER

MASTER CONTROL PANEL:
1 — NEMA 12 Enclosure
1 — AB PanelView Plus 1000 Color Touch HMI
1 — AB ControLogix PLC with inputs for:
(5/6) Blower Motor Current, via Communications
(5/6) Blower Motor Speed/Flow, via Communications
(5/6) Blower Health & Status, via Communications
(1) Blower Discharge Header Pressure, 4-20mA or via Communications
(1) Header Pressure Set Point 4-20 mADC or via Communications
and outputs for:
(5/6) Biower Motor Speed/Flow Command, via Communications
Ethernet/IP Communications and Modbus TCP/IP for LCPs
Warnings and Alarms for each blower, Discrete Contacts and via Communications
1 —24 VDC power supply
8/9 — Indicating lights for “Power On”, 5/6x“Run”, “Common Warn”, and “Common Fault’
1 — Pushbutton for “Reset”, 5/6 — Selector switch for “Hand-Off-Auto”






