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1.3 SITE ENVIRONMENTAL CONDITIONS
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PART 2 PRODUCTS

2.1 SYSTEM DESCRIPTION
2.1.1 Operation
2.1.2 Points
2.1.3 Building Telecommunications Cabling (BTC)
2.1.4 System Reliabilty
2.2 MATERIALS AND EQUIPMENT
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2.3 GENERAL REQUIREMENTS
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2.4.4.3 Magnetic Flowmeter
2.4.4.4 Natural Gas or Propane Flow Meter
2.4.4.5 Oirifice Plate
2.4.4.6 Paddle Type Flowmeter
2.4.4.7 Pitot Tube Air Flow Measurement Array (AFMA)
2.4.4.8 Annular Pitot Tube
2.4.4.9 Electronic AFMA
2.4.4.10 Positive Displacement Flowmeter
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2.4.4.11 Turbine Meters
2.4.4.12 Turbine Flowmeter
2.4.4.13 Ultrasonic Flowmeter
2.4.4.14 Variable Area Flow Indicator
2.4.4.15 Venturi Tube
2.4.4.16 Vortex Shedding Flowmeter
2.4.5 Level Instrumentation
2.4.5.1 Bubble Type Level Sensor
2.4.5.2 Capacitance Type Level Sensor
2.4.5.3 Conductivity Switch
2.4.5.4 Displacement Type Level Switch
2.4.5.5 Mercury Float Switch
2.4.5.6 Reed Switch
2.4.5.7 Non-Contact Ultrasonic Level Sensor
2.4.5.8 Leak Detection
2.4.6 Pressure Instrumentation
2.4.6.1 Pressure Controller
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2.4.6.5 Differential Pressure Switch
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2.4.7.2.1 Type A Bimetal Thermometer
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2.4.7.2.3 Type C Resistance Temperature Detector (RTD)

2.4.7.3 Continuous Averaging RTD
2.4.7.4 Infrared Temperature Sensor
2.4.7.5 Temperature Switch
2.4.7.6 Thermocouple
2.4.7.7 Thermowell

2.4.8 Process Analytical Instrumentation
2.4.8.1 Ammonia Gas
2.4.8.2 Calorimeter (Heat Capacity/Fuel Value)
2.4.8.3 Carbon Dioxide
2.4.8.4 Carbon Monoxide - CO
2.4.8.5 Chlorine Gas
2.4.8.6 Chlorine in Liquid
2.4.8.7 Combustible Gas
2.4.8.8 Calorimetric Analyzer
2.4.8.9 Flame lonization Detector (FID)
2.4.8.10 Hydrogen Sulfide Gas
2.4.8.11 Oxides of Nitrogen (NOx) Gas
2.4.8.12 Oxygen Gas
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2.4.8.14 Oxygen Reduction Potential (ORP)
2.4.8.15 Ozone (03) Gas
2.4.8.16 Ozone (0O3) in Water
2.4.8.17 pH Monitoring
2.4.8.18 VOC Detector
2.4.8.19 Total Dissolved Solids (TDS)
2.4.8.20 Water Turbidity

2.4.9 Electrical Instrumentation
2.4.9.1 Hour Meter
2.4.9.2 Watt-Hour Meter

2.4.10 Limit Switch

2.4.11 Absolute Rotary Encoder
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2.4.12 Linear Displacement Position Sensor
2.4.13 Emergency Stop
2.5 COMPRESSED AIR STATIONS
2.5.1 Air Compressor Assembly
2.5.2 Compressed Air Station Specialties
2.5.2.1 Refrigerated Dryer, Filters and Pressure Regulator
2.5.2.2 Coalescing Filter
2.5.2.3 Flexible Pipe Connections
2.5.2.4 Vibration Isolation Units
2.5.2.5 Compressed Air Piping
2.5.3 Barrier Jacket
2.6 PROGRAMMABLE LOGIC CONTROLLER (PLC)
2.6.1 PLC General Requirements
2.6.2 Modular PLC
2.6.2.1 Central Processing Unit (CPU) Module
2.6.2.2 Communications Module
2.6.2.3 Power Supply Module
2.6.2.4 Input/Output (I/O) Modules
2.6.3 Loop PLC
2.6.3.1 Central Processing Unit (CPU)
2.6.3.2 Power Requirements
2.6.3.3 On-Off Switch
2.6.3.4 Parameter Input and Display
2.6.3.5 Self Tuning
2.6.3.6 Manual Tuning
2.6.4 Program Storage/Memory Requirements
2.6.5 Input/Output Characteristics
2.6.5.1 Analong Inputs
2.6.5.2 Binary Inputs
2.6.5.3 Analog Outputs
2.6.5.4 Binary Outputs
2.6.5.5 Pulse Inputs
2.6.6 Wiring Connections
2.6.7 On-Off Switch
2.6.8 Diagnostics
2.6.9 Accuracy
2.6.10 Primary/Secondary PLC
2.7 PLC SOFTWARE
2.7.1 Operating System
2.7.1.1 Startup
2.7.1.2 Failure Mode
2.7.2 Functions
2.7.2.1 Analog Monitoring
2.7.2.2 Logic (Virtual)
2.7.2.3 State Variables
2.7.2.4 Analog Totalization
2.7.3 Alarm Processing
2.7.3.1 Binary Alarms
2.7.3.2 Analog Alarms
2.7.3.3 Pulse Accumulator (PA) Alarms
2.7.4 Constraints
2.7.4.1 Equipment Constraints Definitions
2.7.4.2 Constraints Checks
2.7.5 Control Sequences and Control Loops
2.7.6 Command Priorities
2.7.7 Resident Application Software
2.7.7.1 Program Inputs and Outputs
2.7.7.2 Failure Mode
2.8 CONTROL PANELS
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2.8.1 Components
2.8.1.1 Enclosures
2.8.1.2 Controllers
2.8.1.3 Standard Indicator Light
2.8.1.4 Selector Switches
2.8.1.5 Push Buttons
2.8.1.6 Relays
2.8.1.7 Terminal Blocks
2.8.1.8 Alarm Horns
2.8.2 Panel Assembly
2.8.3 Electrical Requirements
2.8.4 Power Line Conditioner
2.8.4.1 85 Percent Load
2.8.4.2 Load Changes
2.8.5 Grounding
2.8.6 Convenience Outlet
2.8.7 Panel Interior Light
2.8.8 Ventilation System
2.8.9 Heating System
2.8.10 Air Conditioning System
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2.9.1 Server Hardware
2.9.1.1 Processor
2.9.1.2 Random Access Memory (RAM)
2.9.1.3 Communications Ports
2.9.1.4 Hard Drives
2.9.1.4.1 Internal Hard Drives
2.9.1.5 Optical Drive
2.9.1.6 Video Output
2.9.1.7 Network Interface
2.9.1.8 Monitor
2.9.1.9 Keyboard
2.9.1.10 Mouse
2.9.1.11 Power Supplies
2.9.2 Workstation Hardware (Desktop and Laptop)
2.9.2.1 Processor
2.9.2.1.1 Desktop
2.9.2.1.2 Laptop
2.9.2.2 Random Access Memory (RAM)
2.9.2.3 Communications Ports
2.9.2.3.1 Desktop
2.9.2.3.2 Laptop
2.9.2.4 Hard Drive and Controller
2.9.2.4.1 Desktop
2.9.2.4.2 Laptop
2.9.2.5 Optical Drive
2.9.2.6 Video Output
2.9.2.6.1 Desktop
2.9.2.6.2 Laptop
2.9.2.7 Network Interface
2.9.2.7.1 Desktop
2.9.2.7.2 Laptop
2.9.2.8 Monitor
2.9.2.8.1 Desktop
2.9.2.8.2 Laptop
2.9.2.9 Keyboard
2.9.2.9.1 Desktop
2.9.2.9.2 Laptop
2.9.2.10 Mouse
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2.9.2.10.1 Desktop
2.9.2.10.2 Laptop
2.9.2.11 Printers
2.9.2.11.1 Alarm Printer
2.9.2.11.2 Laser Printer
2.9.3 Uninterruptible Power Supply (UPS)
2.9.4 Communication and Programming Device
2.10 TOUCHSCREEN HMI
2.10.1 TOUCHSCREEN HMI Display Layout
2.11 MONITORING AND CONTROL SOFTWARE
2.11.1 M&C Software Update Licensing
2.11.2 Graphical Operations
2.11.2.1 Graphical User Interface
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2.11.2.3 System Graphics Implementation
2.11.2.4 Display Editor
2.11.2.5 Graphical Programming
2.11.2.6 System Menus and Displays
2.11.2.7 Hard-Copy Screen Request
2.11.3 Command Software
2.11.3.1 Command Input
2.11.3.2 Command Input Errors
2.11.3.3 Special Functions
2.11.3.3.1 Help
2.11.3.3.2 Start/Enable
2.11.3.3.3 Stop/Disable
2.11.3.3.4 Display Diagram
2.11.3.3.5 Diagram Development
2.11.3.3.6 Auto/Override
2.11.3.3.7 Print Report
2.11.3.3.8 Confirm Action
2.11.3.3.9 Cancel Action
2.11.3.3.10 Memo Pad
2.11.3.4 Operator's Commands
2.11.3.5 Level of Addressing
2.11.3.5.1 Point
2.11.3.5.2 Unit
2.11.3.5.3 Sub-System
2.11.3.5.4 System
2.11.3.6 System Access Control
2.11.4 Alarms
2.11.4.1 Binary Alarms
2.11.4.2 Analog Alarms
2.11.4.3 Alarm Messages
2.11.4.4 Alarm Classes
2.11.5 Pop-up Note Function
2.11.6 Real Time Clock Synchronization
2.11.7 System Reaction
2.11.7.1 Occurrence
2.11.7.2 Location
2.11.8 Report Generator
2.11.8.1 Periodic Automatic Report
2.11.8.2 Request Report Mode
2.11.9 Data Interchange
2.11.10 Control Panel and DTS Circuit Alarms
2.11.11 Central Station Database
2.11.11.1 Database Definition Process
2.11.11.2 Dynamic Database
2.11.11.3 Dynamic Database Update
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2.11.11.4 Static Database
2.11.11.5 Central Station Static Database Update
2.11.11.6 Workstation Access to Dynamic Data
2.11.12 Historical Data Storage and Retrieval
2.11.13 Trending
2.11.14 Analog Monitoring
2.11.15 Analog Totalization
2.11.16 LAN Software
2.11.16.1 Access Control
2.11.16.2 Other Functions and Configurations
2.11.17 Virus Protection Software
2.11.18 Disk Imaging (Backup) Software
2.12 DATA COMMUNICATION REQUIREMENTS
2.12.1 Central Station/Workstation
2.12.2 Central Station/PLC
2.12.3 Communication
2.12.4 Error Detection and Retransmission
2.13 FACTORY TEST
2.13.1 Factory Test Setup
2.13.2 Factory Test Procedure
2.13.3 Factory Test Report

PART 3 EXECUTION
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3.2 EQUIPMENT INSTALLATION REQUIREMENTS
3.2.1 Installation
3.2.1.1 Isolation, Penetrations and Clearance from Equipment
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3.2.1.3 Pneumatic Tubing
3.2.1.4 Grooved Mechanical Joints
3.2.2 Sequences of Operation
3.3 INSTALLATION OF EQUIPMENT
3.3.1 Control Panels
3.3.2 Flow Measuring Device
3.3.2.1 Flow Nozzle
3.3.2.2 Flow Switch
3.3.2.3 Magnetic Flowmeter
3.3.2.4 Natural Gas or Propane Flowmeter
3.3.2.5 Orifice Plates
3.3.2.6 Paddle Flowmeter
3.3.2.7 Annular Pitot Tubes
3.3.2.8 Positive Displacement Flow Meters
3.3.2.9 Turbine Meters
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3.6.2.2 Final As-Built
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3.6.3.4 Settings
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NOTE: This guide specification covers the
requi renents for process instrunentati on and control
systems.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
subm tted as a Criteria Change Request (CCR)
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PART 1 GENERAL

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

NOTE: Use Section 43 21 29 FLOW MEASURI NG EQUI PNENT
[ POTABLE WATER] [ SEWAGE TREATMENT PLANT] for sinple

liquid fl ow applications.
kkkkkkkkkkkkkkhkkkkkkkkkkkkkhhhhhhkhkkkkkkkkkkkhhhhhhhhkkkkkkkkkkkkkkhhhhhkkx

11 REFERENCES

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.
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Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkkkkkkkk *kkkk

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C12.1 (2014, Errata 2016) Electric Meters - Code
for Electricity Metering

ANSI INCITS 154 (1988; R 2004) Office Machines and
Supplies - Alphanumeric Machines -
Keyboard Arrangement
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B31.8 (2018; Supplement 2018) Gas Transmission
and Distribution Piping Systems

ASME BPVC SEC VIl (2010) Boiler and Pressure Vessel Codes:
Section VIII Rules for Construction of
Pressure Vessel
AMERICAN WATER WORKS ASSOCIATION (AWWA)
AWWA C606 (2015) Grooved and Shouldered Joints

ASTM INTERNATIONAL (ASTM)

ASTM B88 (2020) Standard Specification for Seamless
Copper Water Tube
ASTM B88M (2020) Standard Specification for Seamless

Copper Water Tube (Metric)

ASTM D635 (2018) Standard Test Method for Rate of
Burning and/or Extent and Time of Burning
of Plastics in a Horizontal Position

ASTM D638 (2014) Standard Test Method for Tensile
Properties of Plastics

ASTM D792 (2013) Density and Specific Gravity

(Relative Density) of Plastics by
Displacement
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ASTM D1238 (2013) Melt Flow Rates of Thermoplastics
by Extrusion Plastometer

ASTM D1693 (2015) Standard Test Method for
Environmental Stress-Cracking of Ethylene
Plastics

ASTM D2000 (2018) Standard Classification System for

Rubber Products in Automotive Applications
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 142 (2007; Errata 2014) Recommended Practice
for Grounding of Industrial and Commercial
Power Systems - IEEE Green Book

IEEE C37.90.1 (2013) Standard for Surge Withstand
Capability (SWC) Tests for Relays and
Relay Systems Associated with Electric
Power Apparatus

IEEE C62.41.1 (2002; R 2008) Guide on the Surges
Environment in Low-Voltage (1000 V and
Less) AC Power Circuits

IEEE C62.41.2 (2002) Recommended Practice on
Characterization of Surges in Low-Voltage
(1000 V and Less) AC Power Circuits
INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC)

IEC 60584-1 (2013) Thermocouples - Part 1: EMF
Specifications and Tolerances

IEC 61131-3 (2013) Programmable Controllers - Part 3:
Programming Languages

INTERNATIONAL SOCIETY OF AUTOMATION (ISA)
ISA 7.0.01 (1996) Quality Standard for Instrument Air

ISA 92.00.01 (2010; R 2015) Performance Requirements
for Toxic Gas Detectors

ISA 101.01 (2015) Human Machine Interfaces for
Process Automation Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2020) Enclosures for Electrical Equipment
(1000 Volts Maximum)

NEMA ICS 1 (2000; R 2015) Standard for Industrial
Control and Systems: General Requirements

NEMA ICS 2 (2000; R 2020) Industrial Control and

Systems Controllers, Contactors, and
Overload Relays Rated 600 V
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NEMA ICS 3 (2005; R 2010) Medium-Voltage Controllers
Rated 2001 to 7200 V AC

NEMA ICS 4 (2015) Application Guideline for Terminal
Blocks
NEMA ICS 5 (2017) Industrial Control and Systems:

Control Circuit and Pilot Devices
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA
20-1; TIA 20-2; TIA 20-3; TIA 20-4)
National Electrical Code

NFPA 79 (2015) Electrical Standard for Industrial
Machinery

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)
NIST SP 250 (1991) Calibration Services Users Guide
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 60 Standards of Performance for New
Stationary Sources

47 CFR 15 Radio Frequency Devices
UNDERWRITERS LABORATORIES (UL)

UL 94 (2013; Reprint May 2021) UL Standard for
Safety Tests for Flammability of Plastic
Materials for Parts in Devices and
Appliances

UL 508 (2018; Reprint Jul 2021) UL Standard for
Safety Industrial Control Equipment

UL 1059 (2019; Reprint Jun 2021) UL Standard for
Safety Terminal Blocks

1.2 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkhhkkkkkkkkkkhkhkkkhkkkhkkkkkkhhkkkhkkkkkkhkkkk

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
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following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

kkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkhhkkkkkkkkkkhhkkhkkkkhkkkkkkhkkkkhkkkkkkhkkkk

Government approval is required for submittals with a "G" or "S"
classification. Submittals not having a "G" or "S" classification are
[for Contractor Quality Control approval.][for information only. When
used, a code following the "G" classification identifies the office that
will review the submittal for the Government.] Submit the following in
accordance with Section 013300 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Contractor Design Drawings i Gl I
Draft As-Built Drawings v Gl I

SD-03 Product Data

*kkkkkkkhkhhhhhhkhkkkkkkhkhkhkhhhhhhhhhhrrkkkkhkhkhkhkhhhhhhhhhrrkrkkkkkkhkhhhhhhix

NOTE: Delete the requirenment for conpressed air
station on systens that do not utilize pneumatic
devices.

*kkkkkkkhkhhhhhhkkkkkkkkkhkhkhhhhhhhhhrrkkkkhkhkhkhkhhhhhhhhhrrkrkkkkkkhkhhhhhhix

Control Drawings
Sensors and Meters
Performance Verification Test (PVT)
Factory Test Procedure
Compressed Air Stations

SD-06 Test Reports
Factory Test Report

Testing, Adjusting and Commissioning
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Performance Verification Test(PVT)
Endurance Test
Turbine Flowmeter
SD-07 Certificates
Control and Sensor Wiring
Ground Rods
Wiring
Installation
SD-10 Operation and Maintenance Data
Training Manual € N |

Control System ; C[, [ 1]

SD-11 Closeout Submittals
Final As-Built Drawings ;G
1.3 SITE ENVIRONMENTAL CONDITIONS

The expected site environmental conditions are a minimum of degrees C
[ | degrees F and a maximum of degrees C [ | degrees F

14 SEQUENCING

kkkkkkkkkkkkkkkkkkkkkhhkkhkkkkkkkkkkhhkkkkkkkkkkhhkkhkkkhkkkkkkhkkkhkkkkkkkkkk

NOTE: Provide Table | provides bracketed text in
which the follow ng site nunber of days between
items may be specified. In nany cases this
information will be specified el sewhere. Wen
project schedule is specified el sewhere renmove
bracketed text and Table | will provide sequencing
but not specific intervals. If tine intervals are
to be specified here keep the bracketed text and
enter the nunber of days in the space provided.

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkkkkkkkk *kkkk

TABLE I: PROJECT SEQUENCING specifies the sequencing of submittals as
specified in paragraph SUBMITTALS (denoted by an 'S' in the "TYPE' column)
and activities as specified in PART 3 EXECUTION (denoted by an 'E' in the
"TYPE' column).

1.5.1 Sequencing for Submittals

The sequencing specified for submittals is the deadline by which the

submittal must be initially submitted to the Government. Following
submission there will be a Government review period as specified in Section
01 33 00 SUBMITTAL PROCEDURES. If the submittal is not accepted by the
Government, revise the submittal and resubmit it to the Government within
[14] days of notification that the submittal has been rejected.

Upon re-submittal there will be an additional Government review period. If
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the submittal is not accepted the process repeats until the submittal is
accepted by the Government.

1.5.2 Sequencing for Activities

The sequencing specified for activities indicates the earliest the activity
may begin.

1.5.3 Abbreviations

In TABLE | the abbreviation AAO is used for 'after approval of' and 'ACO' is
used for "after completion of'.

PART 2 PRODUCTS

2.1 SYSTEM DESCRIPTION

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *%

NOTE: Add site specific requirenents. Suppl enent
this specification with drawi ngs which include a
pi pi ng and i nstrumentation diagram (P& D) and a
conpr ehensi ve control diagram show ng devices, a
sequence of operations, and a points schedul e.

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *%

The process  control system must be used to monitor and control the

operation of process equipment as specified and in accordance with the

sequence of operation and control schematics shown on the drawings. The

process control system must provide for operator interaction, overall

process control system supervision, and process equipment control and

monitoring. The system must adhere to Section 250511 CYBERSECUIRITY OF
FACILITY-RELATED CONTROL SYSTEMS. Provide hardware configured and sized

to support expansion as specified and shown on the drawings.

The process control system must be comlete including sensors, field
preamplifiers, signal conditioners, offest and span adjustments,

amplifiers, transducers, transmitters, control devices, engineering units
conversions and algorithms for the applications; and must maintain the
specified end-to-end process control loop accuracy from the sensor to
display and final control element. Connecting conductors must be suitable
for installed controls. Enclosers must be rated for NEMA [1] [4] | .

2.1.1 Operation

kkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkhhkkkkkkkkkkhkhkkkhkkkhkkkkkkhhkkkhkkkkkkhkkkk

NOTE: Show t he nunber of control panels to be

provi ded on the drawi ngs. Provide setpoint ranges,

al arm settings and ot her paraneters not addressed in
t he sequence of control in a points schedule on the

drawings.

kkkkkkkkkkkkkkkkkkkkkhhkkhkkkkkkkkkhkkkkkkkkkkhhkkhkkkkkkkkkhkkkkhkkkkkkkkkk

The process control system provided under this specification must operate
using a combination of sequential function charts, function block

diagrams, structured text, instruction, and ladder logic type as defined

in IEC 61131-3 and supervisory control to provide the required sequences
of operation. Input data to the controller must be obtained by using
instruments and controls interfaced to mechanical, electrical, utility
systems and other systems as shown and specified. All required setpoints,
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settings, alarm limits, and sequences of operation must be as identified
[in the database/ settings tables] [and] [or] [sequences of operation
indicated].

2.1.2 Points

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

NOTE: Provide an input/output (1/0O sunmary table
on the drawings. List all inputs to and outputs
fromthe process control system Identify each

poi nt type, anal og, binary, pulse accunul ator;

i nput, output, control, monitoring, etc. ldentify
al arns, trends, software and failure node setting
associ ated with each point in the table. Label each
point so that it can be easily referenced to the
process control system schematic drawi ngs or process
and instrunmentation draw ngs.

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

Provide inputs to and outputs from the process control system in
accordance with the Input/Output (I/O) Summary Table indicated. Each
connected analog output (AO), analog input (Al), binary output (BO),
binary input (BI), pulse accumulator (PA) input and other input or output
device connected to the control system must represent a "point" where
referred to in this specification.

2.1.3 Building Telecommunications Cabling (BTC)

kkkkkkkkkkkkkkkkkkkkkhhkkhkkkkkkkkkkhhkkkhkkkkkkhhkkhkkkhkkkkkkhhkkhkkkkkkhkkkk

NOTE: Include in the project specification any of
the following UFGS for the appropriate BTC. Section
27 10 00 BUI LDI NG TELECOVMUNI CATI ONS CABLI NG SYSTEM
Section 33 82 00 TELECOVMUNI CATI ONS QUTSI DE PLANT
(OSP).

kkkkkkkkkkkkkkkkkkkkkhhkkhkkkkkkkkkhhkkkkkkkkkkhhkkkhkkkkhkkkkkkhhkkkkhkkkkkkhkkkk

Provide data transmission systems for communication [between PLCs] [and]

[between PLCs and the central station] [and] [server] as specified in

[Section 27 1000 BUILDING TELECOMMUNICATIONS CABLING SYSTEM][Section
338200 TELECOMMUNICATIONS OUTSIDE PLANT (OSP)] and as indicated.

2.1.4 System Reliabilty

The system must be designed for maximum reliability, safety and integrity
while maintaining an availability of [99.99%] or better.

2.2 MATERIALS AND EQUIPMENT

2.2.1 Product Certifications

kkkkkkkkkkkkkkkkkkkkkhhkkhkkkkkkkkkhkkkkkkkkkkhhkkhkkkkkkkkkhkkkkhkkkkkkkkkk

NOTE: Note: FCC part 15 does not apply to many of
t he conputing devices used for industria
applications. Title 47 Part 15 provides for
exganption of unintentional radiators consi dered
"digital devices used exclusively as an electronic
control" or power systemutilized by a public
utility or in and industrial plant.

kkkkkkkkkkkkkkkkkkkkkhhkkhkkkkkkkkkhkkkkkkkkkkhhkkhkkkkkkkkkhkkkkhkkkkkkkkkk
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Computing devices, as defined in FCC Part 15, supplied as part of the
process control system must be certified to comply with the requirements
of Class B computing devices.

2.2.2 Standard Products

Materials and equipment must be standard unmodified products of a
manufacturer regularly engaged in the manufacturing of such products.
Units of the same type of equipment must be products of a single
manufacturer. Items of the same type and purpose must be identical and
supplied by the same manufacturer, unless replaced by a new version
approved by the Government.

2.2.3 Nameplates

Each major component of equipment must have the manufacturer's name and

address, and the model and serial number in a conspicuous place.

Laminated plastic nameplates must be provided for equipment devices and

panels furnished. Each nameplate must identify the device, such as pump

"P-1" or valve "VLV-402". Labels must be coordinated with the schedules

and the process and instrumentation drawings. Laminated plastic must be

mr 1/8 inch thick, white with black center core. Nameplates must be a

minimum of 25by 75 mm 1 by 3 inches with minimum 6 mm 1/4 inch high
engraved block lettering. Nameplates for devices smaller than 25 by 75 mm
1 by 3 inches must be attached by a nonferrous metal chain. All other

nameplates must be attached to the device.

2.3 GENERAL REQUIREMENTS

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *%

Show hazardous area classification on the draw ngs.
kkkkkkkhkkkhhkkkhhkkkhkhkkhhkhkkhhkkkhhkkkhhkkkhkhkkkhkkkhhkkkkhkkkhkhkhkkkkkhkkx

Equipment located outdoors, not provided with climate controlled

enclosure, must be capable of operating in the ambient temperature range.
Electrical equipment will conform to Section 262000 INTERIOR
DISTRIBUTION SYSTEM. Equipment and wiring must be in accordance with
NFPA 70, with proper consideration given to environmental conditions such

as moisture, dirt, corrosive agents, and hazardous area classification.

2.4 SENSORS

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *%

NOTE: Provide a schedule on the draw ngs that
includes all required instrunentation. Provide
device information such as: Al pha-Nuneric

desi gnator, the operating range (pressure,
tenperature, flow) of construction naterial, nedia
to be nonitored or controlled, control signal, valve
type (2-way, 3-way, normally open, normally closed,
etc.). Include automatic control valves and
manual |y operated control val ves.

It nay be appropriate to defer the encl osure
requirenents to the electrical section or to provide
different enclosures for different areas: indoor,
outdoor, areas with hazard classification indicated
on the drawings, etc. Wthin an area, the
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requi renents shoul d be consistent.

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

24.1 Transmitter

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

NOTE: Show all panels on the draw ngs. Distance
between transnmitter and sensor is critical.

Speci fying the digital conmunication of sensors
opens up the possibility of proprietary sensors.

kkkkkkkkkkkkkkkkkkkkkhhkkhkkkkkkkkkkhhkkkkkkkkkkhhkkkhkkkkhkkkkkkhhkkhkkkkkkhkkkk

Unless indicated otherwise, each sensor must be provided with a
transmitter, selected to match the sensor. Except where specifically
indicated otherwise on the drawings, the transmitter must be provided with
a [four] [ digit or analog visual display of the measured parameter
and shall must a [4 to 20 mAdc] [binary] [0-10 vdc] | | output signal
proportional to the level of the measured parameter. Accuracy must be
plus or minus [0.5] [1] [2] [5] | percent of full scale reading with
output error not exceeding plus or minus [0.25] [0.5] | percent of
[the calibrated measurement] [full scale]. Transmitter must be located
where indicated, mounted integrally with the sensor, pipe mounted, wall
mounted or installed in the control panel. The distance between the
sensor and transmitter must not exceed the manufacturer's recommendation.
Field preamplifiers and signal conditioners must be included when
necessary to maintain the accuracy from sensor to the programmable logic
controller or recorder.

24.2 Off-Gas or Vapor Service

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

NOTE: |If there are substantial tenperature or
pressure changes across a blower or unit process, it
may be cost effective to specify differing

requi renents upstream and downstream of the process.

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

Sensors and meters in [off-gas] [or] [vapor] service must be rated for

continuous duty service at fluid approach velocities from 2.5t0 25 m/s
500 to 5000 fpm with correspondingly higher constriction velocities over a

fluid temperature range from minus [18] [25] | degrees C to [40]

[50] [66] | degrees C minus [0] [15] | degrees F to [105]

[120] [150] | | degrees F at pressures from minus [50] | kPa
gage up to [100] [700] kPa gage minus [7.2] | psi gage up to
[15] [100] | psi gage .

243 Liquid Service

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

NOTE: |If there are substantial tenperature or
pressure changes across a punp or unit process, it
may be cost effective to specify differing

requi renents upstream and downstream of the process.

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

Sensors and meters in liquid service must be rated for continuous duty
service at fluid approach velocities from [0.1][0.75] | m/s to [2]
[3] | m/s [0.327][2.5] | ft/s to [7] [10] | ft/s with

correspondingly higher constriction velocities over a fluid temperature
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range from  [0] [-50] | degrees C to [40] [50] [250] | degrees C
[32] [-58] | degrees F to [105] [120] [482] | | degrees F

pressures up to [70] [350] [700] [1000] | kPa [10] [50] [100]
[150] | psi gage.
244 Flow Rate Sensors and Meters

* *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *% *kkkkk *kkkk

NOTE: Mbst flow meters need strai ght unobstructed
pi pi ng of 10 pi pe dianeters upstreamand 5 p