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[bookmark: _Toc378748328]
PURPOSE AND SCOPE:
The purpose of this Accelerator Division Department Procedure is to outline and detail the conduct of LOCKOUT/TAGOUT (LOTO) for the maintenance of the PXIE LEBT solenoids.  There are a total of three solenoid packages located in the PXIE cave. Each solenoid package contains a main solenoid coil and two corrector dipole coils. A total of three solenoid supplies, all located in one relay rack, and six dipole corrector power supplies located in a separate relay rack provide the current necessary to power the solenoid and correctors. Each solenoid supply is capable of generating 375 A and 40 V. The corrector supplies are 15 A and potentially 180 V. The high power of the power supplies create an electrical shock hazard that is mitigated by this LOTO procedure.

This procedure does not apply to work on the power supplies themselves.  Such work is covered by the general LOTO procedure.
[bookmark: _Toc378748329]PERFORMANCE OF MAINTENANCE ACTIVITIES
The PXIE solenoid power supplies and corrector supplies are located in the PXIE cave at CMTF.  This procedure should be reviewed by the lead authorized employee before the LOTO is done if there has been a substantial time lapse since the previous LOTO of these devices.
[bookmark: _Toc378748330]AUTHORIZED PERSONNEL
An Accelerator Division employee is authorized to perform this LOTO procedure if he/she has necessary knowledge and current training. List of employees who are authorized to perform this procedure are maintained and kept by the SRF_Proton Linac Department Head. In addition the authorized employee shall be current with NFPA 70E training.
[bookmark: _Toc378748331]THE NECESSITY OF WRITTEN LOTO PROCEDURE
A written LOTO procedure is required since there are multiple energy sources to the magnet (one solenoid power supply and two dipole corrector supplies).
[bookmark: _Toc378748332]THE STEPS OF LOCKOUT/TAGOUT PRIOR TO MAINTENANCE ACTIVITY
The authorized employee performs the following steps prior to performance of maintenance activity.
[bookmark: _Toc378748333]Prepare:	
The authorized employee shall understand the hazards involved and how to control them.  If an authorized employee does not have this knowledge, he/she is not qualified to perform the LOTO procedure or maintenance activity.
[bookmark: _Toc378748334]Notify:	
The authorized employee should, as necessary, notify affected area personnel of the LOTO and maintenance activity.
[bookmark: _Toc378748335]Shutdown:  
The authorized employee shall turn off the solenoid power supply and the corrector power supplies and set all voltage references to zero.  This can be done from the ACNET console located at CMTF.
[bookmark: _Toc378748336]Isolate:  
The authorized employee shall ensure that the voltage outputs of all supplies have decayed to zero (as read locally in the service buildings) before switching off the 480V/60A disconnect switches for the solenoid supplies. For the solenoid rack there are two disconnects, one is labled P:L10SLI/P:L20SLI and the second one P:L30SLI. P:L10SLI/P:L20SLI refer to the first two solenoids in the LEBT line (i.e. the two upstream solenoids) while P:L30SLI refers to the third solenoid. In addition the 480V/30A disconnect switch for the corrector power supply, labled P:LCBLKV, must be breakered off. In performing this LOTTO one must follow NFPA 70E procedures for PPE; 100% cotton long sleeve short, gloves and eye protection must be worn while manipulating the breakers.
[bookmark: _Toc378748337]Lock and Tag Out:  
The authorized employee shall place locks and tags on the (2) 480V/60A disconnects and the (1) 480V/30 disconnect that has been put in the off position.  
[bookmark: _Toc378748338]Relieve/Restrain Stored Hazardous Energy:
All stored energy has been dissipated by ensuring that the output voltage is zero before isolation from the (2) 480V/60A and (1) 480V/30A disconnects.
[bookmark: _Toc378748339]Verify:  
[bookmark: _GoBack]The authorized employee shall visually verify that all three poles in each of the disconnects is in the out position (this is done by looking through the window of the disconnect). After removing the protective cover from the solenoid the authorized employee shall verify with a voltage meter that there is no voltage present at the magnet leads. In performing this verification one must follow NFPA 70E procedures for PPE; 100% cotton long sleeve short, gloves and eye protection must be worn while performing this step.


The equipment is now locked out and tagged out.  Service and maintenance activity may begin.
[bookmark: _Toc378748340]SPECIAL REQUIREMENT FOR SHIFT/PERSONNEL CHANGE
None
[bookmark: _Toc378748341]THE FIVE STEPS FOR RETURN TO SERVICE

The authorized employee must perform the following five steps prior to returning the equipment to service after service ore maintenance activity.
[bookmark: _Toc378748342]Check Equipment:	
Check the solenoid assembly and the immediate area around it to ensure that nonessential items and tools are cleared and that the equipment is ready for safe operation. Re-install the protective cover over the solenoid leads.
[bookmark: _Toc378748343]Check Work Area:	
Check the work area to ensure that all employees are safely positioned or removed from the area as necessary and/or appropriate.
[bookmark: _Toc378748344]Verify:	
Verify that all set points for solenoid and corrector power supplies are set to zero.
[bookmark: _Toc378748345]Remove Padlocks and Tags and Re-energize:  
The authorized employee who installed the locks and tags shall remove them and reconnect both racks to the energy sources form which they were isolated.  
[bookmark: _Toc378748346]Notify:	
The authorized employee should, as necessary, notify affected area personnel of the completion of maintenance and LOTO activity.  

This completes the requirements for returning the equipment to service.
[bookmark: _Toc378748347]PROCEDURE TRAINING REQUIREMENTS
Training shall consist of on-the-job training in addition to reading and understanding this procedure. In case of time lapse greater than 1 year since doing this LOTO, the written procedure shall be reviewed by the lead authorized employee before its execution.
[bookmark: _Toc378748348]PROCEDURE DISTRIBUTION
An electronic copy of this procedure shall be signed and placed into the PX data base. 




	

