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1 [bookmark: _Toc239581633][bookmark: _Toc512859334]DOCUMENT GENERAL INFORMATION AND GUIDELINES

This document is intended to be used for development of a plan for ICP hardware functional acceptance testing (FAT). This template is to updated by the Consultant for inclusion in the specifications. Contractor shall further customize the template for each specific panel to be tested, toindicate panel name and intended location/function in the process, and include all actual components descriptions, tags and ratings, and PAC I/O to be verified as part of the FAT. 

[bookmark: _Toc512859335][bookmark: _GoBack]CONTROL PANEL CONSTRUCTION VISUAL INSPECTION
[bookmark: _Toc512859336]Panel As-built Drawings
Verify that a set of panel as-built drawings is present in the control panel. It is to be referenced during the FAT to verify the components layout, bill of material, internal panel wiring, labeling, etc, as per following sections. 
[bookmark: _Toc239495057][bookmark: _Toc512859337]Panel Enclosure Visual Check
	Item No.
	Description
	Verify Contractor/SI
	Verify Consultant
	Verify City
	Comment Log Reference

	1
	Panel size, construction material, colour, and NEMA rating.
	
	
	
	

	2
	Enclosure is free of any damage, such as abrasion or scratches.
	
	
	
	 

	3
	Lifting lugs are provided.
	
	
	
	 

	4
	Panel doors are aligned, check hinges and locks.
	
	
	
	 

	5
	Panel nameplate and tag name plate are provided.
	
	
	
	

	6
	CSA/CUL label is provided.
	
	
	
	

	7
	Corrosion-inhibiting vapor capsule is provided.
	
	
	
	

	8
	Cover plates have proper gasket/gasket material.
	
	
	
	

	9
	Print pocket is provided.
	
	
	
	

	10
	Lexan windows kit is provided and properly installed.
	
	
	
	

	11
	Enclosure ground lugs are provided, and mounted correctly. 
	
	
	
	

	12
	Enclosure door switch and light are provided.
	
	
	
	

	13
	Panel front mounted devices (e.g. OIT, pilot lights) are properly installed at the correct height.
	
	
	
	

	14
	Panel is clean inside and outside.
	
	
	
	


[bookmark: _Toc512859338]Panel Layout and Internal Components Visual Check
	Item No.
	Description
	Verify Contractor/SI
	Verify Consultant
	Verify City
	Comment Log Reference

	1
	Panel internal layout is in accordance with the drawings.
	
	
	
	 

	2
	Components and PAC mounting is properly done, including accessibility for maintenance.
	
	
	
	

	3
	Components installed match the bill of material; verify quantities, make and model.
	
	
	
	

	4
	Terminal blocks with knife-switch are used for all analog signals.
	
	
	
	

	5
	Terminal blocks with knife-switch with fuse blown indication are used for all digital signals.
	
	
	
	

	6
	Only single-level terminal blocks are used.
	
	
	
	

	7
	Components installed are labelled as per the drawings.
	
	
	
	 

	7.1
	Power surge supperessor is provided.
	
	
	
	

	7.2
	UPS, and external UPS maintenance bypass switch are provided and are properly installed.
	
	
	
	

	7.3
	Installed circuit breakers match the required specifications.  Proper circuits are powered by the circuit breakers as shown on the as-built panel drawings. Check the circuit breakers as listed below.
	
	
	
	

	7.3.a
	{Circuit Breaker Tag}, {Description}, {Rating}
	
	
	
	

	7.3.b
	{Circuit Breaker Tag}, {Description}, {Rating}
	
	
	
	

	7.4
	Installed fuses match the required specifications.  Proper circuits are powered by the fuses as shown on the as-built panel drawings. Check the fuses as listed below.
	
	
	
	

	7.4.a
	{Fuse Tag}, {Description}, {Rating}
	
	
	
	

	7.4.b
	{Fuse Tag}, {Description}, {Rating}
	
	
	
	

	7.5
	PAC I/O are fused as per specifications.  Proper I/O circuits are powered by the fuses as shown on the as-built panel drawings. Check the fuses as listed below.
	
	
	
	

	7.5.a
	{Fuse Tag}, {Description}, {Rating}
	
	
	
	

	7.5.b
	{Fuse Tag}, {Description}, {Rating}
	
	
	
	

	7.6
	Installed timers, interposing relays, etc. match the specified type and rating/setting.
	
	
	
	

	7.6.a
	{Relay/Timer Tag(s)}, {Description}, {Rating}
	
	
	
	

	7.6.b
	{Relay/Timer Tag(s)}, {Description}, {Rating}
	
	
	
	

	8
	PAC rack/configuration matches the bill of material.
	
	
	
	

	9
	Spare panel space and spare components (e.g. circuit breakers, fuses) are provided. 
	
	
	
	 

	10
	Spare I/O slots/modules/points are provided.
	
	
	
	


[bookmark: _Toc512859339]Panel Grounding Check
1. Switch off system power. 
2. Verify the installation of the ground connection between the grounding bus or common ground terminal and the indicated component. 
3. Measure the DC resistance between the grounding bus or common ground terminal and the indicated component. 
4. Record the measured DC resistance between the ground connection and the component.
	Item No.
	Description
	Verify Contractor/SI
	Verify Consultant
	Verify City
	Comment Log Reference

	1
	Installation of ground buses, and signal grounding; verify separate grounds are provided for instrument grounding and for control circuit grounding, and that a separate, isolated, panel ground is provided for the intrinsically safe wiring coming into the panel.
	
	
	
	

	2
	All components that require grounding are properly grounded. 
Verify the installation of the ground connection between the grounding bus or common ground terminal and the component. 
Measure the DC resistance between the grounding bus or common ground terminal and the indicated component. The resistance shall not exceed 0.2 Ohm.
	
	
	
	

	2.1
	Panel Door
	
	
	
	

	2.2
	Panel Light
	
	
	
	

	2.3
	Receptacles
	
	
	
	

	2.4
	PAC Racks
	
	
	
	

	2.5
	DC Power Supplies
	
	
	
	



[bookmark: _Toc512859340]Panel Wiring Visual Check
	Item No.
	Description
	Verify Contractor/SI
	Verify Consultant
	Verify City
	Comment Log Reference

	1
	Verify wire ways, overall wiring neatness, tie-wraps, separation of analog and digital signal wiring, wire gauge used for analog/digital signal wiring, and proper wire coloring code, verify any communications/bus wiring. 
	
	
	
	 

	2
	Verify wiring terminations are properly tightened; tug on wires to ensure there are no loose connections to terminals.
	
	
	
	

	3
	Verify the wiring is labeled at both ends, and that wiring tagging is compliant with standard guidelines, and matches the drawings.
	
	
	
	

	4
	Verify all terminals are labeled, and that labeling matches the drawings.
	
	
	
	


[bookmark: _Toc239581637][bookmark: _Toc512859341]Panel Components Wiring and Functional Check
	Item No.
	Description
	Verify Contractor/SI
	Verify Consultant
	Verify City
	Comment Log Reference

	1
	Verify point to point continuity (use buzzer to check continuity), based on panel power distribution drawing.
	
	
	
	 

	1.1
	{Component Tag}, {Description}, {Terminal/Wire Numbers}
	
	
	
	

	1.2
	{Component Tag}, {Description}, {Terminal/Wire Numbers}
	
	
	
	

	2
	Check interior panel light. 
	
	
	
	

	3
	Check control power on light, check any panel front-mounted devices (e.g. lights, horns, switches).
	
	
	
	

	4
	Check panel receptacles.
	
	
	
	

	5
	Check panel heater and fan. 
	
	
	
	

	6
	Check 24 VDC power supplies for wiring and redundancy. Disable one of the power supplies and confirm 24 VDC is available without interruption.
	
	
	
	

	7
	Check all interposing relays for proper wiring.
	
	
	
	

	8
	Check UPS and external maintenance bypass switch; verify  that  all  panel components  powered from the  UPS receive uninterrupted  power on  the disconnect of incoming utility power to the UPS, and/or when maintenance bypass switch is switched back and forth from UPS to utility positions (i.e. make before break).
	
	
	
	

	9
	Check circuits to be wired to field instrumentation are provided, and are UPS powered.
	
	
	
	


[bookmark: _Toc512859342]CONTROL PANEL PAC I/O CHECKS
[bookmark: _Toc512859343]Discrete Inputs
Verify, using programming software, that PAC digital input register status changes when the input source state is changed based on an applicable approach, such as one of the following: 
· Exercise a panel-mounted selector switch/pushbutton.
· Simulate a panel component fault output.
· Simulate an input from a field device.
· Exercise an external pushbutton/switch, temporarily wired for testing purposes.
Change the state of the input source from Off to On and vice versa, and verify the PAC input register’s state changes accordingly. 
Include, in the table below, as many rows as required, and populate for all digital inputs to be tested; also indicate a specific approach to be used for testing of each input:
	I/O
Address
	Signal Tag
	Description, Testing Method
	Verify Contractor/SI
	Verify Consultant
	Verify City
	Comment Log Reference

	
	
	
	
	
	
	 

	
	
	
	
	
	
	


[bookmark: _Toc512859344]Discrete Outputs
Verify, using programming software to force the PAC digital outputs, that a change to a PAC digital output register causes a consistent change at the corresponding output device. Verify the outputs based on an established approach, such as one of the following, as applicable: 
· Energize/de-energize panel mounted light or buzzer.
· Energize/de-energize panel mounted interposing relay; check relay contacts are closing/opening accordingly.
· Energize/de-energize external indicator temporarily wired for testing purposes.
Change the state of the PAC digital output register from Off to On and vice versa, and verify the output device’s state changes accordingly. 
Include, in the table below, as many rows as required, and populate for all digital outputs to be tested; also indicate a specific approach to be used for testing of each output:
	I/O
Address
	Signal Tag
	Description, Testing Method
	Verify Contractor/SI
	Verify Consultant
	Verify City
	Comment Log Reference

	
	
	
	
	
	
	 

	
	
	
	
	
	
	



[bookmark: _Toc512859345]Analog Inputs
Verify, using programming software, that PAC analog input register value changes when the input device signal is changed, using an applicable approach, such as one of the following: 
· Using a signal generator, simulate an input from a field device.
· Exercise a panel-mounted device such as potentiometer.
Set the input signal to 0%, 50%, and 100% of full range, and verify the value in the PAC input register.
Include, in the table below, as many rows as required, and populate for all analog inputs to be tested; also indicate a specific approach to be used for testing of each input:
	I/O
Address
	Signal Tag
	Description, Testing Method
	Verify Contractor/SI
	Verify Consultant
	Verify City
	Comment Log Reference

	
	
	
	
	
	
	 

	
	
	
	
	
	
	


[bookmark: _Toc512859346]Analog Outputs
Verify, using programming software to simulate the PAC analog outputs, that a change to a PAC analog output register causes a consistent change at the corresponding output device. Verify the outputs based on an established approach, such as one of the following, as applicable: 
· Verify the reading of a suitable multimeter.
· Verify the reading of a panel mounted indicator.
Using the programming software, simulate analog output register to a value of 0%, 50%, and 100% of the raw PAC output range. Verify the displayed/measured value corresponds to the value generated at the output register.
Include, in the table below, as many rows as required, and populate for all analog outputs to be tested; also indicate a specific approach to be used for testing of each output:
	I/O
Address
	Signal Tag
	Description, Testing Method
	Verify Contractor/SI
	Verify Consultant
	Verify City
	Comment Log Reference
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