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1 Scope
This document is valid for all operations using the IB4 Cavity Processing Laboratory (CPL) Electropolish (EP) tool programmable logic controller (PLC), including normal use of the PLC for cavity EP, normal use of the PLC for the stirring operation following the attachment of a fresh electrolyte drum, and all operations involving the use of the CPL/EP tool/chemical storeroom fluid pumps.  Further, because the Interlock/FIRUS system is normally always on in its role of protecting the IB4 environment, this document covers the proper response to all alarms generated by the Interlock/FIRUS system.

1.1 Purpose
The purpose of this document is to catalog and explain actions taken by the IB4 CPL EP tool Interlock/FIRUS system.  The Interlock/FIRUS system is used by the tool to ensure that the tool, and its component fluid pumps, can only be operated when certain predetermined safety conditions are met and to provide an appropriate response in case of an emergency.

Please note:  All operating procedures (OP) referenced in this document can be found on  tdserver1  at:
http://tdserver1.fnal.gov/tdweb/qm/operationprocedurespage.asp
1.2 Location
The Interlock/FIRUS system is integrated into the IB4 EP Tool and is not an identifiable object on its own.  Many of the hardware components of the system are located on the north side of the CPL chemical work area.  A photo of one of the major components of the system, the controls for the hydrogen fluoride (HF) and hydrogen gas detection system is shown in Figure 1.2.1.  Note:  the HF detector and the hydrogen detector are collectively referred to as the Hazardous Gas Detection System.

[image: C:\Documents and Settings\acc52\Desktop\Photo Temp\Gas Detection.jpg]

Figure 1.2.1	Hydrogen Fluoride And Hydrogen Gas Detection System
A floor plan of IB4 showing the general area where Interlock/FIRUS components can be found is shown in Figure 1.2.2.
[image: ]
Figure 1.2.2  Floor Plan Of IB4 Showing General Area For Interlock/FIRUS Components (Inside Green Circle)
1.3 Frequency of Occurrence
The Interlock/FIRUS system is normally always active.

1.4 Responsibility and Authority
Responsibility and authority for the IB4/CPL/EP tool belongs to the EP tool operation person in charge (OPIC).   All work done on the system must be authorized by the OPIC.  All workers who perform tasks on the system must be authorized by the OPIC.

2	Operating Procedure
	2.1	Equipment
The general plan for fluid handling for the IB4 EP tool is shown in figure 2.1.1.  Please refer to the IB4/CPL/EP Tool Operating Procedure for more details (5520-OP-464055).

[image: C:\Documents and Settings\acc52\My Documents\My Pictures\New Picture (1).bmp]

Figure 2.1.1  IB4 CPL EP Tool Fluid Handling System

2.2	Normal Operating Procedure
	2.2.1	EP Tool PLC Process Sequence:
2.2.1.1	Step 1	Leak test
			2.2.1.2	Step 2	Mix electrolyte
2.2.1.3	Step 3	Fill water tank
2.2.1.4	Step 4	Fill electrolyte tank
2.2.1.5	Step 5	Start EP process
2.2.1.6	Step 6	Drain electrolyte
2.2.1.7	Step 7	Send electrolyte to storage
2.2.1.8	Step 8	Rinse cavity
TD/IB4/CPL/EP Tool Interlock/FIRUS Safety System OP	Specification # 5520-OP-464054
											February 5, 2012
Rev. None
2.2.1.9	Step 9	Send low pH water to neutralization
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2.2.2	Interlock System Input and Output

Automated actions of the Interlock system are listed in Figure 2.2.2.1.

Please refer to Appendix E, “Sensors Used For Input To IB4/CPL/EP Tool Interlock/FIRUS System” for a list of the system sensors.

 (
EP Tool Cabinet Doors Closed
A
ir Flow 
Through
 Cabinet
Low Nitrogen Flow
EP Tool 
Horz
.
  Proximity Switch
Valve Positions
Emergency Shutdown Switch
Interlock System Input
Interlock System Action
FIRUS System Action
1, 2, 3
, 4
Water Chiller pH
Spill Sensor
Air Supply to Pneumatic Valves
1
Safety Shower 
#1 
Activated
HF Gas Sensor 
≥1ppm
Hydrogen Gas Sensor ≥ 0.8%
1, 2, 3,
 4, 
5
1, 
4,
 
5
6
.4
6
.2
       Legend:
Warning on PLC Screen
, Audible alarm
All Fluid Pumps Off
EP Power Supply OFF
Audible Alarm: Lamps Flash
Intlk
 
Signal Sent To FIRUS
6.x
FIRUS 
Signal Sent To FNAL Op Center
Figure 2.2.2.1   EP Tool Interlock/FIRUS - Input/output
HF Gas Sensor ≥ 0.5 ppm
Hydrogen Gas Sensor > 0.4%
1, 2, 3, 4
Safety Shower 
#2 
Activated
1, 2, 3,
 4, 
5
6
.3
Safety System Failure
1, 2, 3,
 4, 
5
6
.1
)
2.2.3	FNAL Response to FIRUS

When it receives a signal from the IB4 EP tool interlock system, FIRUS sends a signal to the FNAL Operations Center.  The response of the Operations Center depends on the information that it receives from FIRUS.  Please refer to Figure 2.2.2.1 and Table 2.2.3.1.

The CPL Notification List is a set of names, telephone numbers, and e-mail addresses.  It is the responsibility of the EP tool OPIC to maintain the list in a current state with the FNAL Operations Center.  The list consists of:

1. The telephone number of the EP tool area  x 8573
2. Contact information for the EP tool OPIC or his designee
3. Contact information for the EP tool EPTO on duty

In case of FIRUS outputs 6.2, 6.3, or 6.4 it is the responsibility of the EP Tool OPIC to notify:

1. The TD CPL project manager
2. The TD Superconducting Materials Research Department (SMD) head
3. The TD Senior Safety Officer

It is the responsibility of the EP tool OPIC to provide the FNAL Operations Center with an updated set of contact information for the CPL project leader and the TD/SMD head.

	FNAL System Response To FIRUS Signal From IB4/CPL/Chemical Work Area

	FIRUS Output
	Message to FNAL Operations Center
	FNAL Operations Center Response
	FNAL Fire Department Response

	6.1
	Safety System Malfunction in IB4 CPL
	Notify CPL list only.
	N/A

	6.2
	HF Gas or Combustible Gas Detected in IB4 CPL
	Dispatch FNAL Fire Department.  Notify HF in use.  Notify CPL list.
	Assess situation.  Evacuate IB4 if necessary.  Work with EP tool OPIC/EPTO to remedy situation

	6.3
	Safety Shower #2 in IB4 CPL Activated
	Dispatch FNAL Fire Department.  Notify HF in use.  Notify CPL list.
	Ambulance response for HF exposure

	6.4
	Safety Shower #1 in IB4 CPL Activated
	Dispatch FNAL Fire Department.  Notify HF in use.  Notify CPL list.
	Ambulance response for HF exposure


Table 2.2.3.1	FNAL System Response To FIRUS Signal From IB4/CPL/Chemical Work Area

3 Integrated Quality Assurance  (IQA)
A subset of the inputs to the interlock system functions to assure the quality of the outcome for the EP process.  This includes:
· Spill sensor
· Cavity horizontal position proximity switch
· Low nitrogen flow
Some of the inputs have dual functions and serve to assure quality as well as equipment safety.  The Low Nitrogen Flow sensor is an example of this dual role.  Maintaining adequate Nitrogen flow is thought to be beneficial to cavity quality by lowering the uptake of hydrogen at the niobium surface during the EP process.  Maintaining a positive pressure of nitrogen also prevents air from entering the system.  This maintains oxygen concentration within the cavity system below the lower flammability limit for hydrogen.

The integrity of the Interlock/FIRUS system is maintained by administrative control in the following manner:

· Only authorized FNAL personnel are allowed to maintain or modify the FIRUS system.
· Only authorized CPL/EP tool personnel are allowed to maintain or modify the EP tool interlock system.
· No modifications of the system are to be performed without the authorization of the TD/IB4/CPL/EP tool OPIC

3.1	Inspection
3.1.1 Commissioning the EP Tool
All functions of the Interlock/FIRUS System will be tested before EP electrolyte is introduced into the EP Tool system.  Figure 2.2.2.1 will be used as a checklist for this procedure.  Electrolyte will not be introduced until all system functions are verified to be satisfactory.

3.1.2 Modification of the EP Tool
Modification of the EP Tool requires retesting any part of the Interlock/FIRUS System that could have been affected by the modification.  The tool should not be reintroduced into service until retest and certification of the interlock/FIRUS system are complete.

Note that modification of the EP tool is not allowed without permission of the EP tool OPIC.  Any significant modification requires an approved revision of the EP tool OP.

3.1.3 Certification of Sensors
HF and hydrogen gas sensors are calibrated, maintained and certified every three months by Ino-Tek Corporation representatives.

3.2	Documentation
· Hard copies of system documents are to be kept in the IB4/CPL/EP tool filing cabinet.  A revision to this document is required for each modification of the Interlock/FIRUS system.
· The EP tool PLC keeps an electronic log of all Interlock/FIRUS events.  A log of all significant Interlock/FIRUS system activation events will also be maintained by the OPIC and EPTOs.  The log will be kept in the IB4/CPL/EP tool filing cabinet.
· A list of all personnel who are qualified to work on the interlock system will be posted on the entry doorway to the EP Tool.
· Calibration/certification documents for gas sensors will be kept in the IB4/CPL/EP tool filing cabinet.
· All operating procedures referenced in this document can be found on tdserver1 at:		http://tdserver1.fnal.gov/tdweb/qm/operationprocedurespage.asp

4 Integrated Safety Management  (ISM)
	4.1	Safety and Health
	4.1.1	Safety Requirements
The only hazards associated with normal work performed on the Interlock/FIRUS system occur when maintenance is performed inside the electrical enclosure for EP tool controls.  The hazards are those normally associated with work inside a live power panel where 208 Volt AC power is present.  Risk is mitigated by allowing only FNAL trained and authorized personnel to perform the work.  Workers are required to have satisfied the requirements of FN000385/CR/01.  Records for worker training are located within each individuals TRAIN-ITP list.

The design of the IB4/EP Tool Interlock/FIRUS Safety System is based on experience with similar tools at DESY, JLab and Argonne.  Lessons learned from these facilities are built in to the IB4 system.

4.1.2 Training Modules
4.1.2.1	EPTO Training
The Interlock/FIRUS system is used by EP tool operators in the normal operation procedure for the EP tool.  On-the-job, hands-on training in the use of the Interlock/FIRUS system is an important part of EP tool operator (EPTO) training.  Please refer to 5520-OP-464050 “Industrial Building 4 Cavity Processing  Laboratory Electropolish Tool Authorization Operating Procedure” for further details on EPTO training and qualification.

IB4 EP tool operators must be informed of all applicable FESHM chapters, TD and MDTL safety policies/procedures, and the associated Material Safety Data Sheets (MSDS).  Applicable FESHM chapters and TD policies include:
· FESHM 5051 Hazard Communication
· FESHM 5100 PPE
· FESHM 8000 Environmental Protection
· FESHM 8021 Chemical and Radioactive Waste Management
· FESHM 8025 Wastewater Discharges to Sanitary Sewers
· FESHM 8030 Spills and Releases
· TD Chemical Hygiene Plan  (TD-4170)

Note:	Hard copies of these documents are kept in the EP tool filing cabinet.

EPTOs must also fulfill the following requirements:
· Read and understand hydrofluoric acid first aid instructions
· Read and understand the HF Emergency Response Procedures OP-333846
· Receive authorization according to specification 5520-OP-464050
· Complete the Hydrofluoric Acid First Aid training: TD-000003-CR-01
· Complete the Fermilab ES&H Hydrofluoric Acid Safety training: FN000404/CR
· Complete the Chemical Hygiene Plan training: TD505101-MDTL
· Complete the Hazard Communication training: FN000156
· Complete the EP Process at MDTL training (classroom): TD-505102-01-CR
· Complete the EP Process at MDTL training (on-the-job): TD-505102-01-OJ
· Complete Safe Handling of SRF Cavities training:  FN000434/CR

4.1.2.2	Interlock/FIRUS Engineer/Technician Training
Only authorized Technical Division personnel are allowed to maintain or modify the IB4 EP Tool Interlock System.  Authorization of personnel shall be determined according to the requirements of 5520-OP-464050.  Personnel working inside energized electrical enclosures for the Interlock/FIRUS system are required to have FNAL training and authorization for live electrical work (208 Volts AC).  All required FNAL electrical safety procedures must be followed when work is being performed on the system.  Workers must have completed FN000385/CR/01.

	4.1.3	Personal Protective Equipment
Safety glasses are required for all workers in the CPL chemical work area at all times.  When live 208 Volt AC electrical work is being performed within the open electrical enclosure for EP tool controls, PPE required by FN000385/CR/01 must be worn.

	4.1.4	Emergency Response
If electrical power is lost, if a tornado warning occurs, or if a fire alarm occurs, the EP process must be stopped.

4.1.4.1	Loss of Electrical Power
If electrical power is lost, the EP process will automatically shut down in a safe mode. The process will not resume without a manual reset of the system should electrical power return.

4.1.4.2	Tornado, Fire, or Emergency Warning
If a tornado warning or fire alarm occurs, the EPTO will use the PLC control to
· Turn power supply off
· Turn off all liquid pumps
· Allow cavity to continue to rotate
· Respond as required to the tornado warning or fire alarm
· Wait until the tornado warning or fire alarm are cleared before resuming the EP process
· Turn on liquid pumps
· Wait for system to stabilize
· Turn on power supply

4.1.5 Area Control
Strict area control is required for the IB4/CPL because of the presence of EP electrolyte in the chemical storeroom and the EP tool cabinet as well as the presence of sulfuric acid and caustic soda solution in the scrubber/neutralizer.  To this end, a hierarchical structure is in place that defines the limits of access for all workers.  This plan is presented in 5520-OP-464056, “Industrial Building 4 Cavity Processing Laboratory Area Control Operating Procedure.”

There is normally only one entryway into the CPL.  Only a small number of workers will be issued keys to the CPL.  Only the TD/SMD head can authorize the possession of a key to the CPL.  Entry to the CPL chemical work area from the CPL mechanical work area is under administrative control.
		
	4.2	Environment
	4.2.1	Waste Generated
		No waste is generated by normal use of the Interlock/FIRUS System.
	4.2.2	Controls
		The Interlock/FIRUS System is an environmental control system. 
	4.2.3	Response to Off Normal Occurrence
		Anyone observing an off normal occurrence for the CPL should notify someone on the CPL call 		list.  The list is always posted on the CPL entry door.



Appendix A	List of Authorized Workers

A list of authorized workers per 5520-OP-464050 is maintained by TD headquarters and the TD/SMD Head.  All workers authorized for CPL electrolyte handling will sign the Hazard Analysis Form in Appendix B of this document.
		



Appendix B	FNAL Hazard Analysis Form
Hazard Analysis Form

This form can be used by Fermilab Employees, Fermilab Supervisors, Fermilab Task Managers, Construction Coordinators, Service Coordinators and Fermilab Subcontractors.  This is a dynamic document which may require modification as the project moves from start to finish and should be readily available at the site where the work is being performed. 
Note:  Not all sections of the first page are applicable to every job or task, complete what is necessary for your specific job or task.

Job Title 	Industrial Building 4 (IB4) Electropolish (EP) Tool Interlock /FIRUS Safety System Operating Procedure
Job Location 	IB4/CPL										

Contract/Work Order # 													
TO BE COMPLETED FOR WORK INVOLVING SUBCONTRACTORS
Subcontractor (if applicable)				Fermilab
Company   						Project Eng/C.M.			
Project Manager 						Phone 						
Phone 			 Page 				TM/CC/SC 					
ESH Rep. 						Phone 				 Page 		
Phone 			 Page 				ES&H Rep. 					
							Phone 				 Page 		

AT LEAST TWO SIGNATURES ARE REQUIRED

|_|X	Prepared 	Anthony Crawford						Date 	5feb12	
	
Print Name 							

[bookmark: Check58]|_|	Accepted							Date 					
		
		Print Name 						

[bookmark: Check59]|_|	Accepted as noted						Date 					
		
		Print Name 						














Hazard Analysis Form Revised 11/08

Description of Work: 	Commission the IB4/CPL/EP Tool Interlock/FIRUS System / Normal Operation of the IB4/CPL/EP Tool Interlock/FIRUS System
		

Personal Protective Equipment:  (Check protective equipment required for the job.)
□ X Safety glasses     □ Side shields	□ Chemical splash goggles	
□ Hearing Protection	□ Hard Hats	
□ 3.0 Brazing goggles	□ Impact goggles			
□ Face shield	□ Rubber apron				
□ Leather gloves	□ Hot/Cold thermal protective gloves
□ Chemical resistant gloves (specify type):	□ Respirators
						
□ X Other required PPE (specify): 	□ Fall protection equipment (specify):
	PPE Appropriate for Live 208V AC electrical Work:  Safety glasses and full length all natural fiber clothing.


Environmental Aspects (check one):  
□ X Yes, I have thought about the environmental aspects of this job and will document such aspects and mitigation steps within this document. X

□ Yes, I have thought about the environmental aspects of this job and no such credible aspects exist and therefore do not need to be written in this document.


Equipment required for the job:  (List the tools needed to perform the job.)

	No special requirements										

													

Work Plan History Information:  (List any lessons learned incidents from this job, tips from previous jobs)
	The system is modeled on similar systems at DESY, JLab and Argonne.  Lessons learned from those installations have been incorporated into the design of the FNAL IB4 system				
													

Improvement/Feedback:  At the conclusion of the job, the Task Manager, Supervisor and/or Project Leader shall work with those involved to consider lessons learned and receive feedback in order to improve future work plans.

Check One:
□ X Yes we have considered lessons learned and accepted feedback on this job and will communicate such information so that future work plans may be improved.  X
□ Yes we have considered lessons learned feedback and determined that future work plans do not need to be improved.











Hazard Analysis Form Revised 11/08

Utilizing the format below, identify hazards and environmental aspects, and their corresponding safety precautions/procedures to mitigate hazards.  Use as many sheets as necessary.

HAZARD ANALYSIS

	Step
	Description
	Hazards/
Environmental Aspects
	Precautions / Safety Procedures

	1
	Perform work inside energized (208 Volt AC) electrical enclosure



	Electrical Shock
	FNAL training and authorization of every worker.  (FN000385/CR/01).  An electrical hazard analysis/work permit is in place for this activity.  All workers must be authorized by this permit.  The Hazard/Risk category is 0 (Zero) because the work permit requires that circuits be covered during diagnostic work.  PPE requirements are as follows:  (up to 1.2 cal/cm2) Long sleeve cotton shirt, long cotton pants, safety glasses.

	2
	Perform work inside non-energized (208 Volt AC) electrical enclosure
	Electrical Shock
	Hazard is removed by disconnecting from the main electrical power source and the system uninterruptable power supply (UPS).  Reference LOTO procedure TD-512073.

	3
	Perform maintenance on Interlock/FIRUS system
	Chemical exposure
	Area Control / Authorized entry/work hierarchy/escort by EP tool operator

	4
	



	
	

	5
	



	
	

	6
	



	
	

	7
	



	
	

	8
	



	
	

	9
	



	
	

	10
	



	
	






Hazard Analysis Form Revised 11/08
GUIDELINES FOR COMPLETING THE HAZARD ANALYSIS

	Phase of Work
	Safety Hazard
	Precautions/Safety Procedures

	Examining a specific job by breaking it down into a series of steps or tasks, will enable you to discover potential hazards employees may encounter.

Each job or operation will consist of a set of steps or tasks. For example, the job might be to move a box from a conveyor in the receiving area to a shelf in the storage area. To determine where a step begins or ends, look for a change of activity, change in direction or movement. 

Picking up the box from the conveyor and placing it on a hand truck is one step. The next step might be to push the loaded hand truck to the storage area (a change in activity. Moving the boxes from the truck and placing them on the shelf is another step. The final step might be returning the hand truck to the receiving area.

Be sure to list all steps needed to perform the job. Some steps may not be performed each time; an example could be checking the casters on the hand truck. However, if that step is generally part of the job it should be listed. 
	A hazard is a potential danger to a person or equipment. The purpose of the Job Safety Analysis is to identify ALL hazards- both those produced by the environment and those connected with the job procedure.

To identify hazards, ask yourself these questions about each step:

Is there a danger of the employee striking against, being struck by, or otherwise making injurious contact with an object?

Can the employee be caught in, by, or between objects?

Is there potential for slipping, tripping, or falling?

Could the employee suffer strains from pushing, pulling, lifting, bending, or twisting?

Is the environment hazardous to safety and/or health (toxic gas, vapor, mist, fumes, dust, heat, or radiation)?

Are there electrocution hazards?

Close observation and knowledge of the job is important. Examine each step carefully to find and identify hazards- the actions, conditions, and possibilities that could lead to an accident. Compiling an accurate and complete list of potential hazards will allow you to develop the recommended safe job procedures needed to prevent accidents.  
	Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the hazards that could lead to an accident, injury, or occupational illness.

Begin by trying to: 1) engineer the hazard out; 2) provide guards, safety devices, etc.; 3) provide personal protective equipment; 4) provide job instruction training; 5) maintain good housekeeping; 6) insure good ergonomics (positioning the person in relation to the machine or other elements in such a way as to improve safety).

List the recommended safe operating procedures. Begin with an action word. Say exactly what needs to be done to correct the hazard, such as, “lift using your leg muscles.” Avoid general statements such as, “be careful”, “use caution”, and “be alert”.

List the required or recommended personal protective equipment necessary to perform each step of the job.

Give a recommended action or procedure for each hazard.

Serious hazards should be corrected immediately. The JSA should then be changed to reflect the new conditions.

Finally, review your input on all three columns for accuracy and completeness. Determine if the recommended actions or procedures have been put in place. Re-evaluate the job safety analysis as necessary.





I have reviewed this hazard analysis and I understand the hazards and required precautionary actions.  I will follow the requirements of this hazard analysis or notify my supervisor or Fermilab contact if I am unable to do so.  

	Name and ID (please print)
	Signature
	Date
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Appendix D 	 Gas Sensor Certification

HF and H2 gas sensors are maintained, calibrated, and certified quarterly by:

Ino-Tek Gas Detection and Emergency Alarm Systems,
Romeo, MI
Tel: (586) 336-0856

As contract workers, Ino-Tek employees will be instructed in the hazards of working in the IB4/CPL/Chemical work area by the EP Tool OPIC or by his designated EPTO.  Contract employees will have an authorized CPL chemical worker as an escort when they are in the CPL.


Appendix E	Sensors Used For Input To IB4/CPL/EP Tool Interlock/FIRUS System

Figures C.1 through C.11 show each of the types of input devices listed in Figure 3.3.1. 

[image: ]
Figure C.1  Hydrofluoric Gas Detector and Hydrogen Gas Detector

TD/IB4/CPL/EP Tool Interlock/FIRUS Safety System OP	Specification # 5520-OP-464054
											December 26, 2011
Rev. None
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[image: C:\Documents and Settings\acc52\Desktop\Photo Temp\Electrolyte Barrel 006.jpg]Figure C.2  Pressure Sensor For Air Supply To Pneumatic Valves

[image: C:\Documents and Settings\acc52\Local Settings\Temporary Internet Files\Content.Word\Electrolyte Barrel 003.jpg]

Figure C.3  Spill Sensor Readouts For The EP Tool Cabinet And The Chemical Storage Room



[image: C:\Documents and Settings\acc52\Local Settings\Temporary Internet Files\Content.Word\Electrolyte Barrel 009.jpg]

Figure C.4  Detector For Water Chiller pH

[image: ]
                  Figure C.5  Emergency Shutdown Switch





[image: C:\Documents and Settings\acc52\Local Settings\Temporary Internet Files\Content.Word\Electrolyte Barrel 010.jpg]

Figure C.6  Valve Position Sensor (Typical)



[image: C:\Documents and Settings\acc52\Local Settings\Temporary Internet Files\Content.Word\Electrolyte Barrel 008.jpg]

Figure C.7 EP Tool Horizontal Position Proximity Switch



[image: C:\Documents and Settings\acc52\Local Settings\Temporary Internet Files\Content.Word\Electrolyte Barrel 007.jpg]

Figure C.8  Nitrogen Flow Sensor
[image: C:\Documents and Settings\acc52\Local Settings\Temporary Internet Files\Content.Word\Electrolyte Barrel 002.jpg]

Figure C.9  EP Tool Cabinet Air Flow Sensor




[image: C:\Documents and Settings\acc52\Local Settings\Temporary Internet Files\Content.Word\Electrolyte Barrel 001.jpg]

Figure C.10  EP Tool Cabinet Door Proximity Switches


[image: C:\Documents and Settings\acc52\Local Settings\Temporary Internet Files\Content.Word\Electrolyte Barrel 004.jpg]

Figure C.11  Safety Shower Flow Sensor
Appendix F	Alarm/Warning Lamps
The Alarm Lamp Array above the outside door to the CPL room is shown in Figure D.1.


[image: C:\Documents and Settings\acc52\Desktop\Electrolyte Barrel 001.jpg]
Figure D.1 Warning Lamp Array Above The CPL Entry Door
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