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[bookmark: _Toc512615912]DOCUMENT GENERAL INFORMATION AND GUIDELINES
This document is intended to be used for development of any Process Control Narrative (PCN) for the City of Greater Sudbury water and wastewater facilities. 
Customize the content of the document and the tables included in this template for any specific process, following the standard table of contents and the guidelines provided in the template for each section of the PCN. 
Consultant is advised to save a copy of this template and edit the document in track changes mode, for City of Greater Sudbury’s review and acceptance for the scope on the specific project. Text in Italic font included in this template provides further direction related to intent of various sections of the document and specific information to be provided in them by the Consultant.
[bookmark: _Toc512615913]INTRODUCTION
The Introduction section provides a general description of the process that the Process Control Narrative (PCN) is prepared for. 
The Introduction is to include the following:
· The name of the process and the name of water or waste water treatment plant or a remote facility the process is part of.
· Main objectives of the process with respect to the facility it belongs to, and/or with respect to the overall City of Greater Sudbury water and wastewater system.
· The relationship of the process with other processes, including identification of the sources providing the influent streams for the process, and identification of destinations for the process effluent streams.
[bookmark: _Toc512615914]EQUIPMENT AND INSTRUMENTATION
Process equipment and instrumentation includes pumps, valves, chemical storage tanks, mixers, conveyors, screens, flow meters, analyzers, etc.  In this section, describe each piece of equipment or device that takes part in operation of the process covered in the PCN.  Explain the use and purpose of the device, its operation and performance measures, and relation to other devices.  As applicable, include information about provisions for future equipment additions. 
This section also includes a detailed list of equipment and instrumentation covered by the PCN. Equipment and instruments are listed in tabular format based on assigned tag names, including corresponding descriptions and the specific information such as location, capacity, horsepower, diameter, calibration range, etc., as shown in Table 1 for equipment and Table 2 for instruments. 
Where identical devices exist in the control system in multiple quantities, all similar devices’ tag numbers are to be grouped in the same item in the equipment table, such that the typical information common to all of them is included only once.  A common description is to be provided, for example, five identical raw sewage pumps can be described as “Raw Sewage Pumps 1 to 5”.  
Refer to the examples in the tables below.


[bookmark: _Ref448759076][bookmark: _Toc512615903]Table 1: Equipment List
	Equipment Tag Name
	Equipment Description
	Equipment Spec

	
	
	

	
	
	

	
	
	


[bookmark: _Ref448759090][bookmark: _Toc512615904]Table 2: Instrument List
	Instrument Tag Name
	Instrument Description
	Instrument Spec

	
	
	

	
	
	

	
	
	

	
	
	


[bookmark: _Toc512615915]CONTROL MODES
Each process or piece of equipment may operate in different control modes.  Each MCC/Local Starter/Control Panel related to a field device will be equipped with a field selector switch to allow the equipment to be selected for either local or remote service.  In some cases, the Local/Remote selector switch will be located at the field device, e.g. valve actuator. 
Local mode is defined as typically manual, hardwired control that bypasses the programmable automation controller (PAC), while Remote is defined as controlled by the PAC.  The Local/Remote selector in the field always has priority over all other control locations.
[bookmark: _Toc512615916]Local Mode
In Local mode, the Operator can control the equipment locally, most frequently for maintenance and trouble-shooting purposes.  This mode is also used to operate the equipment that does not require higher levels of control.  In general, this control mode is performed at an individual piece of equipment or at its local control station/panel or a local starter control panel/VFD, or at an MCC panel. 
The Local mode is selected by placing the Local/Remote switch in the Local position, enabling the operator to control the equipment using local control devices such as Start/Stop or Open/Close pushbuttons or switches, speed/position control potentiometers, etc. In this mode, commands from the PAC have no effect.  All hardwired safety interlocks, such as overloads and emergency stops, are effective in Local mode.  Monitoring of equipment status, of the control mode selected (where the device has both Local and Remote modes) and the hardwired alarms through the PAC is still provided in Local mode.
[bookmark: _Toc512615917]Remote Mode
The Remote mode is active when the respective selector switch is in Remote position.  Once the device selector switch is in Remote position, PAC functions are enabled.  The PAC monitors the device mode via auxiliary position contacts on the Local/Remote selector switch.
Remote mode is further refined within the SCADA application to consist of two Remote modes; Remote Manual and Remote Auto.
[bookmark: _Toc512615918]Remote Manual Mode
When the operator at the SCADA interface chooses Manual, Remote Manual mode is selected.  In this mode, controls are achieved from the PAC, where the PAC controls the process equipment and makes changes to the process only as specifically requested through the SCADA operator interface, by the operator’s manual commands (e.g. equipment start and stop, setting of fixed feed rates, etc.).  
In the Remote Manual mode, automatic process logic and software interlocks in the PAC are disabled, while the hardwired alarms are engaged.   
[bookmark: _Toc512615919]Remote Automatic Mode
When the operator at the SCADA interface selects Auto, the Remote Auto mode is activated.  The Remote Auto mode is the normal mode of operation for most of the equipment.  In this mode, the PAC controls all aspects of the process, adjusting the process based on programmed algorithms and operator entered set-points.  All the hardware and software interlocks apply in this mode.
A summary table, as depicted by Table 3, is used in this part of the PCN to identify the modes in which different pieces of equipment will operate.  Operation details are expanded upon for the applicable modes of operation, though specific details of the remote mode of operation are provided in the Control Logic section of the control narrative. 
Inclusion of Maintenance mode for certain devices should be considered during the narrative development and documented in this section accordingly (e.g. if a chlorine residual analyzer is undergoing calibration, then the reading should be inhibited, i.e. prevented from being used by control logic, during that period).  Selection of the maintenance mode will be a software function (in service/out of service selection on HMI).
[bookmark: _Ref448759119][bookmark: _Toc512615905]Table 3: Modes of Operation
	Equipment Tag Name
	Equipment Description
	Local 
	Remote Manual
 
	Remote Auto 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



[bookmark: _Toc512615920]
CONTROL SYSTEM DESCRIPTION
[bookmark: _Toc512615921]Control System Architecture
This section is intended to describe the configuration of the process control hardware, in terms of the control panels, controllers, and HMI stations (OIT’s and/or SCADA computers), their scope/function and locations.
[bookmark: _Toc411612362][bookmark: _Toc512615922]Controller I/O List
Provide a table showing all physical and communication I/O data points associated with the process.  The table should show tag name, type of I/O and tag type, description, engineering unit (EGU) range (for analog points), and alarming and historical logging/trending requirements for the tag.  Use the Table 4 below to list the I/O.
[bookmark: _Ref448758866][bookmark: _Toc512615906]Table 4: I/O List
	Tag Name
	Physical / Comm. I/O
	Type
	Description
	Eng. Unit Range
	Event Logging
	Alarming
	Trending
	Historical Data Logging

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


[bookmark: _Toc512615923]Control Logic
The control logic section of the control narrative provides details on how the control logic will function under normal and fault conditions.  This section will provide a description of programming for the remote mode of operation, primarily the description of the remote automatic mode.  Subsequent testing of the programmed control logic, starting from the development of FAT and SAT scenarios for the corresponding test documents, will be also based on this section.  Therefore clearness and thoroughness are of the extreme importance for this section.  
This Section may consist of several sub-sections, depending on the complexity of the process.
[bookmark: _Toc512615924]Standard Process Conditions
For each piece of equipment listed in the equipment section of the control narrative, provide a description of how the equipment or a group of related pieces of equipment will function under normal process conditions.  Include start up and shutdown conditions and any applicable sequencing requirements.  Provide equations for any calculations necessary for the control of the process (e.g. chemical dosing equations).  Identify all operator selections and set-points that need to be inputted at the operator interface. Also discuss process limitations.   
[bookmark: _Toc512615925]Control Set-points
Specify any adjustments that the operator normally makes to the automatic controls.  As applicable to the process, include selections such as duty/standby, in/out of service, choice of manual override of an on-line or calculated value, as well as process set-points such as target volumes, dosage rates, level set-points, sequencing steps durations, etc.  Provide the set-point type (i.e., analog or discrete), acceptable input ranges, engineering units and the number of significant digits/decimal places to be displayed for each control set-point.  Include default values and security levels for each control set-point.  Any process set-points that are to be hard coded (not operator adjustable) are to be included as well.
[bookmark: _Toc512615907]Table 5: Control Set-points
	Control Set-point
Tag Name
	Type
	Units
	Decimal Places
	Input Range
	Default
	Operator Adjustable
	Security Level

	
	
	
	
	Min
	Max
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


[bookmark: _Toc512615926]Fault Response
Describe how the equipment in the process is to function in the event of a failure such as an equipment failure, process instrument failure, failure of the PAC, communications failure and power failure.  Identify specific responses to the failure, for example whether the device is to hold its last state, or to shut down, identify whether an automatic duty switchover is to be implemented, or the startup of a backup device would be conducted only under operator manual control. Include reaction in the event of a power failure, and specify requirements of startup upon restoration of power.  Where applicable, provide details of sequencing related to operation under standby power source (e.g. emergency generator).
[bookmark: _Toc512615927]Interlocks
All interlocks must be identified in the control logic section.  This includes both interlocks hardwired into the control circuits and interlocks that are to be programmed in the software.  Summarize interlocks as shown in Table 6.
[bookmark: _Ref448759038][bookmark: _Toc512615908]Table 6: Interlock Summary
	Device Tag
	Interlock Device Tag
	Interlock Description
	Hardwired
 
	Software
 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


[bookmark: _Toc512615928]Alarms
Include a table listing all discrete and analog alarms and related alarm configurations as shown in Table 7.  For each alarm on an analog I/O point, list defaults for low-low, low, high and high-high alarm set-points, priority, and dead band.  Indicate the priority to be assigned to each alarm.  Identify which alarm limits are operator-adjustable at which security level. 
Identify any alarm conditioning requirements for preventing nuisance alarms, such as to suppress a pump discharge flow low and low-low alarms when the pump is not running, and similar.  Also, clearly indicate those alarms that are not applicable.  For example, for differential pressure reading indicating a dirty filter, only High and High-High alarms are relevant, i.e., Low and Low-Low alarms are not typically required to be programmed. 

[bookmark: _Ref448759195][bookmark: _Ref411607602][bookmark: _Toc512615909]Table 7: Alarm Configuration
	Alarm
	Low-Low
	Low
	High
	High-High
	Dead band
	Access (Read/ Write)
	Security Level

	
	Default
	Priority
	Default
	Priority
	Default
	Priority
	Default
	Priority
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


[bookmark: _Toc512615929]Program Variables
Include in this section any values to be calculated within the PAC logic, or otherwise derived from other variables in the program, that may be accessible to the operator through the HMI, such equipment run times, totalized flows, etc.  Also include those variables accessible to the maintenance staff through direct access to the PAC, for example, timer settings, PID settings, counter settings, scaling factors, etc.  List the default program variables (initial settings) to be used.  Identify the units of measurement, and the number of significant digits to be used.  List the acceptable input ranges.  If applicable, indicate which variables are operator-adjustable at which security level.
[bookmark: _Toc512615910]Table 8: Program Variables
	Program Variable
	Data Type
	Eng. Units
	Significant Digits
	Input Range
	Default
	Access (Read/ Write)
	Security Level

	
	
	
	
	Min
	Max
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


[bookmark: _Toc512615930]Trending
Provide a table detailing which data points require to be historically recorded and trended.  See Table 9 for the information to be include, such as tag name and description, dead band, suggested grouping for displaying multiple trends in one HMI screen. 
[bookmark: _Ref448759226][bookmark: _Toc512615911]Table 9: Trends
	Variable Tag
	Description
	Data Type
	Units
	Input Range
	Trending Deadband
	Group

	
	
	
	
	Min
	Max
	Min
	Max
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