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	Equipment identification/description: IB4/CPL/EP Tool/Controls(TCP1004) 
Procedure(s):  IB4/CPL /EP TOOL /INTERLOCK/FIRUS OPERATING PROCEDURE (5520-OP-464054); IB4/CPL /EP TOOL OPERATING PROCEDURE (5520-OP-464055)

	Purpose:  The purpose of this procedure is to identify hazardous energy sources associated with the CPL EP Tool/Controls and describe methods used to apply LOTO to allow safe working conditions.  This procedure is an implementation of the Fermilab ES&H Manual, Chapter 5120-Control of Hazardous Energy Sources for Personnel Safety.



This document describes the conditions under which workers are allowed to perform tasks that require the removal of electrical energy sources from the EP tool controls system.  All work described in this document must be done under direct supervision of an authorized IB4/CPL/EP Tool operator as described in TD:  5520-OP-464050.  



Sources of AC electrical energy

There are two sources for AC electrical power for the EP tool controls:

1.  208 Volt three phase power from PP-IB4-6 circuit breakers 16,18 and 20.

2.  120 Volt AC power from the UPS located inside the EP tool controls electrical enclosure.  The EP tool PLC and one Ethernet hub are the only devices powered from the UPS.









There are three different cases for electrical work on the EP tool system:

1.  Work on equipment that is mounted on the Ep tool sled.  For this case the cables that provide power to all equipment on the sled are to be disconnected.  These connectors are always under observation and control of all workers.  LOTO is therefore not required for this case.

2.  Work on equipment (that is not mounted on the EP tool sled) outside of the EP tool controls electrical enclosure.  This includes any work on the EP tool sled stationary electrical power cable connectors and work on sensors for the control/interlock system, such as cabinet door proximity switches, the nitrogen mass flow detector, the pneumatic pressure switch for fluid pump power, etc.  LOTO is required for this case.

3.  Work on equipment inside the EP tool controls electrical enclosure.  Live work is allowed inside this enclosure only for qualified personnel and only for the purpose of troubleshooting/diagnosing problems.  Manipulative energized work is not allowed.  Qualifications, training and required PPE for live diagnostic work are described in OP-464054.  If it is required to replace a defective device or modify the system within electrical enclosure TCP 1014, then LOTO is required.



Case 2. LOTO requirements for work on equipment outside of the EP tool controls electrical enclosure
Authorized employees shall perform the steps listed in Table 1 before work is permitted.  Please note that it is intended to leave the EP tool PLC and the Ethernet hub powered by the UPS during this procedure.

	LOTO Steps BEFORE Work on Equipment Outside of the EP Tool Controls Electrical Enclosure

	Step
	Name
	Action
	Check

	1
	Notify
	The authorized employee shall notify affected employees and interested parties that service is to be performed in the EP tool area and that electrical power for the control system will be shut down, locked out and tagged.
	

	2
	Prepare
	1.  The authorized employee shall review this procedure and understand the hazards involved and how to control them.  
2.  Verify the presence of electrical power for the control system before disconnecting the system from its energy source.
	

	3
	Shut Down 
	Shut down the system by moving the switch shown in Figure 2 to the Off position  (TCP 1014).  Note:  the PLC will be operating on UPS power under these conditions.
	

	4 
	Isolate/
Apply Lock and Tag 
	Isolate the system from IB4 branch circuit AC power:
The authorized employee shall place a red FNAL LOTO lock and approved “Danger-Do Not Operate” tag on the switch shown in Figure 2.
Lock the Enclosure Door Closed
The authorized employee shall place a red FNAL LOTO lock and approved “Danger-Do Not Operate” tag on the electrical enclosure handle shown in Figure 2.
	

	5
	Verify
	Verify the absence of power by attempting to use the PLC to operate the device on which work is to be performed.
	



Table 1.     LOTO Steps BEFORE Work On Equipment Outside Of The EP Tool Controls Electrical Enclosure


It is now permitted for the specified work to be performed.




The authorized employee(s) who applied the lock(s) and tag(s) shall perform the steps listed in Table 2 in order to return the EP tool/controls to service:

	LOTO Steps AFTER Work on Equipment Outside of the EP Tool Controls Electrical Enclosure

	Step
	Name
	Action
	Check

	1
	Check Equipment
	Check all the equipment for proper installation.
	

	2
	Check Work Area 
	Make sure that the area is clear for operation.
	

	3
	Verify
	Verify that the EP tool/chemical storeroom controls are all in the “Off” position.
	

	4
	Remove the Locks and Tags 
	Each worker should remove their own LOTO from the switch shown in Figure 2.
	

	5
	Notify
	Notify affected employees that the EP tool controls system will be turned on.
	



Table 2.     LOTO Steps AFTER Work On Equipment Outside Of The EP Tool Controls Electrical Enclosure





The EP tool/controls may now be returned to service as per Table 3.

	Return to Service AFTER Work on Equipment Outside of the EP Tool Controls Electrical Enclosure

	Step
	Action
	Check

	1
	Power up the system by moving the switch shown in Figure 2 to the On position.
	

	2
	The system is now ready for service
	



Table 3.     Return To Service AFTER Work On Equipment Outside Of The EP Tool Controls Electrical Enclosure




















Case 2.   LOTO requirements for work on equipment inside the EP tool controls electrical enclosure
Authorized employees shall perform the steps listed in Table 4 before work is permitted.

	LOTO Steps BEFORE Work on Equipment Inside the EP Tool Controls Electrical Enclosure

	Step
	Name
	Action
	Check

	1
	Notify
	The authorized employee shall notify affected employees and interested parties that service is to be performed in the EP tool area and that electrical power for the control system will be shut down, locked out and tagged.
	

	2
	Prepare
	1.  The authorized employee shall review this procedure and understand the hazards involved and how to control them.  
2.  Verify the presence of electrical power for the control system before disconnecting the system from its energy source.
	

	3
	Shut Down 
	Shut down the system by moving the switch shown in Figure 2 to the Off position  (TCP 1014)
	

	4 and 5
	Isolate/
Apply Lock and Tag 
	Isolate the system from IB4 branch circuit AC power:
1.  Open ganged circuit breakers 16-18-20 in panel PP-IB4-6
2.  The authorized employee shall place a red FNAL LOTO lock and approved “Danger-Do Not Operate” tag on circuit breakers 16,18 and 20 as shown in Figure 3.
Isolate the system from UPS power:
1.  Open the enclosure for the EP tool controls system.  Turn off the UPS by using the Off button shown in Figure 4.
2.  Remove all electrical plugs from the sockets on the UPS.
3.  The power cords that were connected to the UPS are to be maintained under observation and control of all workers.
	

	6
	Verify
	Verify the absence of AC power:
1.  Measure the voltage at the branch circuit connection to the switch shown in Figure 2.  (This is done from inside the electrical enclosure.)  PPE requirements:  HRC 0 (0 to 1.2 cal/cm2):  Long-sleeve cotton shirt, long cotton pants, safety glasses.
 2.  Do not proceed with work unless all voltages read less than 2 Volts AC rms.
3.  Verify satisfactory function of the meter used in step 1 by testing on a known live AC source.
	



Table 4.     LOTO Steps BEFORE Work On Equipment Inside The EP Tool Controls Electrical Enclosure



It is now permitted for the specified work to be performed.

















The authorized employee(s) who applied the lock(s) and tag(s) shall perform the steps listed in Table 5 in order to return the EP tool/controls to service:


	LOTO Steps AFTER Work on Equipment Inside the EP Tool Controls Electrical Enclosure

	Step
	Name
	Action
	Check

	1
	Check Equipment
	Check all the equipment for proper installation.
	

	2
	Check Work Area 
	Make sure that the area is clear for operation.
	

	3
	Verify
	Verify that the EP tool/chemical storeroom controls are all in the “Off” position.
	

	4
	Remove the Locks and Tags 
	1.  Notify affected employees that the EP tool controls system will be turned on.
2.  Install all original electrical cord plugs in the UPS sockets
3.  Turn on the UPS
4.  Close the electrical enclosure door.
5.   Each worker should remove their own LOTO from circuit breakers 16-18-20 in PP-IB4-6
	

	5
	Notify
	Notification of affected workers should be made in step 4, before turning on the UPS. 
	



Table 5.     LOTO Steps AFTER Work On Equipment Inside The EP Tool Controls Electrical Enclosure



The EP tool/controls may now be returned to service as per Table 6.

	Return to Service AFTER Work on Equipment Inside the EP Tool Controls Electrical Enclosure

	Step
	Action
	Check

	1
	Turn on circuit breakers 16-18-20 in PP-IB4-6.
	

	2
	Power up the system by moving the switch shown in Figure 2 to the On position.
	

	3
	The system is now ready for service
	



Table 6.     Return To Service AFTER Work On Equipment Inside The EP Tool Controls Electrical Enclosure
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Figure 1.  Location Of The EP Tool Control System LOTO Points
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Figure 2.     TCP 1014 EP Tool/Controls Disconnect Switch Shown With LOTO In Off Position.  Enclosure Door Shown With LOTO In Locked Closed Condition
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Figure 3.     LOTO Applied To CB 16-18-20 in PP-IB4-6
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Figure 4.     EP Tool/Controls UPS Off Switch
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