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[bookmark: _Toc512615492]DOCUMENT GENERAL INFORMATION AND GUIDELINES
This document is intended to be used by System Integrator for development of a plan for control software functional acceptance testing (FAT). Customize this template based on the specific process/system to be tested.  
In this section, 
· Provide introduction into the scope of testing covered by the specific FAT plan; indicate process area(s)/PAC(s), etc. that the FAT document applies to,
· Indicate which method will be used in simulation of inputs as part of software FAT I/O check – e.g. forcing from PAC program, or from simulation software application, or from test hardware, 
· Specify how the outputs from PAC will be observed during the I/O check,
· Indicate how the physical I/O will be simulated during the tests of automatic operation – e.g. using a simulation code created in PAC program or in a specialized simulation software, or using test hardware.  
Populate the check lists in the related Sections of Appendix B-6 of the SCADA Controls and Instrumentation Systems Design Standards and reference them in the corresponding sections of this FAT plan. Issue the check lists with this FAT plan, as an integral part of software FAT documentation.
[bookmark: _Toc512615493]FAT Hardware Setup
The following is a diagram representing FAT hardware architecture:
Include an appropriate figure.
Related to software FAT hardware, it shall be configured to represent, as close as possible, the hardware architecture that will be implemented on Site, and as depicted on a network diagram included in the FAT plan.
[bookmark: _Toc512615494]FAT Software Setup
The following versions of the software applications have been installed and are running as part of FAT environment. Include firmware/software revisions used.
	PAC Software
	

	HMI Software
	

	Simulation Software (if used)
	



The current City of Greater Sudbury standard versions of the automation software applications shall have been used for software development, and shall be installed, and running and communicating, as part of the software test environment.
[bookmark: _Toc512615495]PHYSICAL I/O POINTS
The first task of FAT is to verify that all field points have been programmed correctly. Follow the I/O check sheet provided as part of FAT documentation.
A template for physical I/O check list is provided in Appendix B-6a. Populate the template based on specific scope. 
[bookmark: _Toc59960893][bookmark: _Toc512615496]VIRTUAL I/O POINTS
[bookmark: _Toc512615497]Control Setpoints
Programmed control setpoints have been included in a check list, provided as part of the FAT documentation. 
To verify setpoints that have “Write” access (operator-adjustable from HMI), on the appropriate HMI screen:  
· Enter the setpoint’s engineering range low limit value and confirm that the program accepts this value;
· Enter the setpoint’s engineering range high limit value and confirm that the program accepts this value;
· Enter values (below and above) the range of the setpoint and confirm that the program does not accept these values;
· Enter the default setpoint as listed in the check sheet.
To verify setpoints that have “Read” access (hardcoded in the PAC), on the appropriate HMI screen:
· Locate the setpoint and confirm that it is set to the  default value indicated in the check sheet.
A template for controls setpoints check list is provided in Appendix B-6b. Populate the check sheet as per specific scope. 
[bookmark: _Toc59960894][bookmark: _Toc512615498]Alarms
Alarms are to be checked based on the list provided as part of the software FAT documents.  
To verify an analog alarm:
· Adjust the analog alarm setpoint
· Simulate the analog value such that it is below a low alarm setpoint /above a high alarm setpoint;
· Observe status on the Alarm Summary screen and on the appropriate process screens, as applicable.  When the simulated value is above or below the pre-set alarm limits, the corresponding alarm appears in the Alarm Summary
· Acknowledge the alarm. The acknowledged alarm remains in the Alarm Summary;
· Simulate the analog value such that it is within the normal range. When the alarm condition is acknowledged and cleared, the alarm disappears from the Alarm Summary;
· Repeat for all analog alarms listed in the check sheet.
To verify digital alarms:
· Toggle the alarm (if it is directly related to a digital input), or otherwise simulate the conditions that result in its generation (if it is software generated);
· Observe the status on the Alarm Summary screen and on the appropriate process screens as applicable;
· Acknowledge the alarm.  The alarm will remain in the Alarm Summary;
· Return the alarm condition to normal.  When the alarm condition is acknowledged and removed, the alarm disappears from the Alarm Summary;
· Repeat for all digital alarms listed in the check sheet.
If an analog or a digital alarm condition is programmed as an equipment software interlock, a corresponding test case shall be developed in the Controls Strategies section of this FAT plan, such that the required equipment status and operation are simulated in conjunction with the alarm simulation, and the expected equipment response to the alarm is verified at the time the alarm is tested. 
A template for alarms check list is provided in Appendix B-6c. Populate the check sheet as per specific scope. 
[bookmark: _Toc59960896][bookmark: _Toc512615499]Programmed Variables (Calculations, Totalized Values)
Programming-generated variables are to be checked based on the programmed variable list provided as part of the software FAT documents.  
Examples of programmed variables are equipment totalized run times, totalized flows, calculated setpoints (e.g. for chemical dosing), etc.
For each type of programmed variables, include a brief procedure to be performed during the FAT in order to verify the variable - e.g. simulate a constant input from the flow transmitter, override the timers/counters in PAC to simulate passage of one whole day, check the updated daily total, or simulate a pump running, override the run time counter in PAC to get close to an hour of operation, then observe the run time indication increasing by one hour, etc; where applicable, provide means of external completion of calculations, such as formulae entered in excel spreadsheet, for verification of the programmed calculations results during the FAT.
A template for programmed variables check list is provided in Appendix B-6d. Populate the spreadsheet for the specific scope.
[bookmark: _Toc512615500]TRENDS
Follow the list of trends provided as part of the FAT documents. To test a real-time trend:
· Simulate a number of different values within the operating range of the transmitter;
· Verify the appearance of the values on the appropriate trend screen.
Refer to a template provided in Appendix B-6e, which is to be populated for the specific scope.
[bookmark: _Toc512615501]
CONTROL STRATEGIES TESTING
The purpose of this section is to list as many as possible different scenarios primarily related to Automatic mode of equipment operation. Both "normal" and failure testing of automatic operation is to be covered by these scenarios.
When creating the test cases in this section of the document, follow the template as per table below. Describe the initial state, and a transaction to be applied to demonstrate certain outcomes; identify/describe the expected outcome. 
Group the tests in different subsections, as per logical association, and provide a brief common description for the whole group of tests at the beginning of each subsection.
When determining an order in which the tests are to be performed, try to minimize the amount of preparatory actions for any next test, i.e. try to match, as much as possible, the initial conditions of the next test with the conditions established on completion of a previous test, such that fewer setup actions are required in between the tests on the same equipment or groups of devices. 
For tests that are to be completed several times for multiple typical pieces of equipment, or for different duty/standby or similar selections, etc, explain the test in detail for one typical case. Provide additional items in the test plan by referencing the same test and identifying the specific variation of the test, such as  indicating the piece(s) of equipment the test is to be repeated for or similar.
[bookmark: _Toc512615502]Control Strategies Testing – {Subsection/area 1}
Briefly describe the scope and purpose of the tests in this section.  
	Test ID
	Status and Action
	Expected Result
	Verify Contractor/SI
	Verify Consultant
	Verify City
	Comment Log Reference

	
	
	
	
	
	
	

	
	
	
	
	
	
	



[bookmark: _Toc512615503]
COMMENT-ISSUE LOG
Issues that are identified during the software FAT are to be logged, to be addressed by the System Integrator. The following table is to be used to record the FAT issues.
	Comment ID
	Description
	Area Affected (indicate PAC, SCADA, and/or any other)
	Issue Closed Date
	Verify Contractor/SI
	Verify Consultant
	Verify City

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



[bookmark: _Toc512615504]
SOFTWARE FAT SIGN-OFF SHEET
Upon successful completion of the software FAT, the sign-off form is to be completed, signed by all parties involved in witnessing the FAT. FAT comments will be summarized in this form as well. As required, a reference may be made to the comment/issue log (refer to Section 6 of the FAT plan) where the detailed remarks would be included.

	Project Name/Contract Number
	

	Facility/Process Area
	

	PAC Tag
	

	FAT Start Date
	

	FAT End Date
	

	General Comments:

	

	Acceptance Sign-off:

	

	
	ROLE
	NAME
	DATE AND SIGNATURE

	System Integrator
	
	

	Contractor
	
	

	Consultant
	
	

	City of Greater Sudbury
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