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1 Scope

This document is valid for all activity within the Industrial Building 4 (IB4) Cavity Processing Laboratory (CPL) area.  The area is divided into two sections, a mechanical work area and a chemical work area.  The mechanical work area is dedicated primarily to the centrifugal barrel polish (CBP) operation.  The chemical work area is dedicated primarily to the electropolish (EP) tool, the chemical storeroom, and the scrubber/neutralizer.  There is a plan for incorporating a buffered-chemical-polishing (BCP) operation within the chemical work area in the future.

1.1 Purpose

The highly corrosive and chemically poisonous nature of the hydrofluoric acid mixtures used to electro-chemically prepare niobium surfaces necessitate extraordinary measures of precaution.  In order to optimize personnel safety, it is deemed necessary to strictly limit access to areas where chemicals are stored, used, or where vapors from these chemicals could be present. 

Definitions:

1. EP Electrolyte
Sulfuric Acid (>96% Wt) + Hydrofluoric Acid (49% Wt)
V:V	9:1	H2SO4:HF

2. BCP
Nitric Acid (70% Wt) + Hydrofluoric Acid (49% Wt) + Phosphoric Acid(85% Wt)
V:V:V	1:1:2	HNO3:HF:H3PO4


Please note:  All operating procedures referenced in this document can be found on  tdserver1  at:

	http://tdserver1.fnal.gov/tdweb/qm/operationProceduresPage.asp


1.2 Location

The location of the CPL within IB4 is shown in Figure 1.2.1.  All means of access and egress to the CPL are indicated on this drawing.
[image: ]
Figure 1.2.1	IB4 CPL Floor Plan

1.3 Frequency of Occurrence
The rules and restrictions of this document are always in effect.
1.4 Responsibility and Authority
· Authority for access to the CPL belongs to the head of the TD/SMD.
· Responsibility for area control rests with all workers who are authorized to enter the CPL.
· Responsibility for the EP tool, the chemical storeroom, and the scrubber/neutralizer belongs to the EP tool operations person in charge (OPIC)
· Each worker who uses the EP tool, the chemical storeroom, or the scrubber/neutralizer is required to be an authorized EP tool Operator (EPTO)
2 Operating Procedure
2.1 Equipment
2.1.1 Doors
There is only one entry door to the CPL area.  All others are exit only.  Signs will be posted forbidding that the doors be blocked in an open condition without authorization by the TD/SMD head.
2.1.2 Lock
· The CPL entry door will be equipped with a locking mechanism that cannot be overridden, i. e., the doorway will always be locked when it is closed.
· The CPL entry lock will not be part of a system that incorporates master or sub-master keys.  Only keys that have been issued and authorized by the TD/SMD head will unlock the CPL entry lock.
2.2 Normal Operation
2.2.1 Alarm Status
Access is dependent on the status of the EP tool Interlock/FIRUS safety alarm system.  The alarm system is normally always on and armed.  Relevant alarms are:
· Safe To Enter
· Authorized Entry Only / Acid Work
· HF Vapor / Danger
· Gas Detector Malfunction
One alarm lamp tree is located above the entryway to the CPL.  This array is shown in Figure 2.2.1.1.  A similar array is located above the EP tool.

[image: C:\Documents and Settings\acc52\Desktop\Electrolyte Barrel 001.jpg]

Figure 2.2.1.1 Warning Lamp Array At CPL Entry Door

2.2.2 Qualification as a Supervisor/Escort
· A Class 1 CPL keyholder may supervise/escort in the mechanical work area when there are no alarms.
· A Class 2 CPL chemical worker may supervise/escort within the mechanical area when there are no alarms.
· A Class 3 EPTO may supervise/escort in all areas and under certain EP tool alarm conditions.  Guidelines of Emergency Response Table 4.1.4.1.1  must be followed.  General IB4 alarm response plans must be followed, including tornado and fire alarms.

2.2.3 Entry Requirements
A hierarchical structure is in place that defines the limits of access for all workers.  This plan is presented in Tables 2.2.3.1 and 2.2.3.2.



	Worker Entry Classification For IB4 / CPL

	Entry Classification
	Description
	Alarm Status
	Area / Supervision
Required
	Allowed CPL
Activity

	Class 0
	Visitor
	Safe To Enter
	Mechanical/Class 1
	Observation Only

	
	
	
	Chemical/Class 3
	

	
	
	Alarms
	Entry Not Allowed
	Entry Not Allowed

	Class 1
	Occasional
Worker
	Safe To Enter
	Mechanical/None
	Non-chemical/electro/
mechanical work

	
	
	
	Chemical/Class 3
	

	
	
	Alarms
	Entry Not Allowed
	none

	Class 2
	CPL Chemical
Worker
	Safe To Enter
	Mechanical/None
	any

	
	
	
	Chemical/Class 3
	Electro/mechanical/
chemical work

	
	
	Alarms
	Mechanical and Chemical/Class 3
	Electro/mechanical/
chemical work

	Class 3
	EP Tool
Operator
	Safe To Enter
	All/None
	Electro/mechanical/
chemical work

	
	
	Alarms
	All/None
	Electro/mechanical/
chemical work

	Class 4
	FNAL
Emergency
Responder
	Safe To Enter
	All/None
	Emergency Response

	
	
	Alarms
	All/None
	Emergency Response



Table 2.2.3.1	Worker Entry Classification For IB4 / CPL












	Training Requirements For Entry To IB4/CPL

	Entry Classification
	Description
	Training Requirements

	Class 0
	Visitor
	None

	Class 1
	Occasional
Worker
(Non-chemical)
	Instruction on CPL chemical work area safety given by a qualified EP Tool Operator.  The level of instruction will be appropriate for the risk of the task to be performed.  This classification includes the IB4 Building Manager or their designee.

	Class 2
	CPL Chemical Worker
	CPL chemical workers 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
CPL chemical workers must fulfill the following requirements:
· Read and understand hydrofluoric acid first aid instructions
· Read and understand the HF Emergency Response Procedures OP-333846
· Receive approval by Technical Division ES&H and the MDTL Chemical Hygiene Officer
· 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

	Class 3
	EP Tool Operator
	An EPTO must satisfy all the requirements of Class 2 as well as the following:
· 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
· Have received a full course of on the job training with the EP tool
· Have authorization by the EP tool OPIC

	Class 4
	FNAL Emergency Responder
	Must be a member of the FNAL Emergency Response Team



Table 2.2.3.2	Training Requirements For Entry To IB4/CPL/Chemical Work Area




2.2.4	Authorization Procedure for CPL Keyholders
The procedure is listed in Table 2.2.4.1.

	Authorization Procedure for CPL Keyholders

	Step
	Action
	Check

	1
	The worker, or their supervisor, requests a key from the CPL project leader.
	

	2
	The CPL project leader verifies that all necessary training has been completed.
	

	3
	The CPL project leader recommends approval for the key request to the TD/SSO and the TD/SMD head.
	

	4
	The TD/SMD head reviews the request, considering the recommendations of the CPL project leader and the TD/SSO.  Any deficiencies will be addressed at this time.
	

	5
	The TD/SMD head issues his approval of disapproval of the key request.
	

	6
	TD headquarters has the final authority over all key requests.  A key will be issued only after completion through step 5.
	



Table 2.2.4.1 Authorization Procedure for CPL Keyholders



3 Integrated Quality Assurance  (IQA)
IQA is not relevant for this document.



4	Integrated Safety Management   (ISM)
4.1 Safety and Health
4.1.1	Safety Requirements
IB4 CPL EP Tool / Chemical storeroom electrolyte and BCP work class definitions and requirements are listed in Table 4.1.1.1.

























	IB4/CPL/EP Tool/Chemical Storeroom Electrolyte and BCP Work Class Definitions And Requirements

	Class
	Definition
	Requirements

	0
	Equipment has been neutralized.  There is no possibility for electrolyte/BCP contamination
	Safety Glasses

	1
	Equipment has been thoroughly rinsed with water.  Risk for electrolyte/BCP contamination is low
	PPE as per Section 4.1.3

	2
	Equipment has been exposed to electrolyte/BCP.  Risk for contamination is present
	· [bookmark: _Toc155693179][bookmark: _Toc162317120][bookmark: _Toc226789801]Water supply:  If there is low water pressure or no water then the electrolyte/BCP handling process must be postponed until the eyewash and shower are in working condition.
· The “Authorized Entry Only/Acid Work In Progress” warning light must be activated
· Two people are required for any electrolyte/BCP Class 2 work operation.  In case of exposure to electrolyte or BCP (or exposure to low pH rinse water) the responsibility of the non-exposed person is to assist the exposed person.  Once the person affected is rinsing/showering, the assistant must call 3131 and 3232 to inform emergency personnel and medical of the exposure.
· Electrolyte/BCP  Class 2 work cannot be done without proper training and review of documentation
· All persons performing Electrolyte/BCP class 2 work must have an understanding of the location of the safety shower, eye wash station, antidote, phone, PPE and pH strips.
· Proper  PPE as per Section 4.1.3
· All persons performing Electrolyte/BCP Class 2 work must have a thorough understanding of the emergency procedures  and must have their own tube of calcium gluconate at home.
· Safety signs in the IB4 CPL EP area must be read and understood.
· Calcium gluconate, must be close to the area where electrolyte is handled.  The expiration date of the calcium gluconate must be verified prior to work.
· Review where acid absorbent material is kept in case of an acid spill.
· Review where the safety shower/eye wash is located.
· Review where the phone is located.

	3
	This is work with an open drum of electrolyte or open container of BCP.  In addition to risk from contact, there is the risk of HF gas inhalation
	· Class 3 Electrolyte/BCP work requires all the precautions of Class 2 Electrolyte/BCP work with the additional requirement of a respirator equipped with HF gas filter cartridges for each worker.
· All work is continuously monitored with the hand-held HF gas detector.  Special attention must be paid to the readout of the hand-held HF gas detector and to the ceiling mounted HF gas detector.



Table 4.1.1.1     IB4/CPL/EP Tool/Chemical Storeroom Electrolyte And BCP Work Class Definitions And Requirements









4.1.2 Training Modules

Electrolyte workers must be informed of all applicable FESHM chapters, TD and MDTL safety policies/procedures, and the associated Material Safety Data Sheets (MSDS).  The appendices contain reference MSDSs for sulfuric and hydrofluoric acid used in this procedure.  In addition, MSDSs can also be found on-line in the Fermilab ES&H, MSDS database[footnoteRef:1]. Applicable FESHM chapters and TD policies include: [1:  http://www-esh.fnal.gov/owa_user/msds_search.html] 


· 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

Hard copies of these documents are kept in the EP Tool file cabinet.

Any person performing an EP procedure 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 approval by Technical Division ES&H and the MDTL Chemical Hygiene Officer
· 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  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




4.1.3 Personal Protective Equipment


PPE Requirements for Each Work Class are listed in Table 4.1.3.1.

	IB4/CPL Electrolyte and BCP Work Class PPE Requirements

	Class
	Requirements

	0
	Safety Glasses

	1
	Nitrile gloves, safety glasses, and a Tyvek lab coat

	2
	Full  PPE as  per Table 4.1.3.2 

	3
	Full  PPE as  per Table 4.1.3.2 + Respirator



Table 4.1.3.1     IB4/CPL Electrolyte and BCP Work Class PPE Requirements



Protective garments must be worn to cover almost every area where chemicals could contact a worker.  This includes goggles, face shield, gloves, boots, and a body suit.  The currently approved garments are listed in Table 4.1.3.2.

	IB4/CPL PPE Approved For Electrolyte or BCP Work

	Item
	Requirements
	Figure

	Coveralls
	1. Cover the body from the neck to the ankles, excluding the hands.
2. Acid/Base resistant;
3. Made of Tychem or Neoprene
4. Have elastic at both the wrists and ankles, or, if there is no elastic the wrists and ankles must be taped tightly.
5. Coveralls should be DUPONT® Tychem® SL Coveralls with Elastic Wrists and Ankles, or equivalent  (Lab Safety Supply part number 149007)
	4.1.3.1

	Goggles/Face shield
	1. Cover the face and  head;
2. Chemical goggles (Uvex # S3960C or equivalent);
3. Face shield equipped with a polycarbonate window, crown protector and headgear.  (3M WP96  82701-00000, or equivalent)
The face shield and goggles are not meant to be acid/base resistant but are meant to protect from splashes.  
	4.1.3.2

	Gloves
	1. Two pair of gloves are to be worn;
2. Outer-gloves shall be Ansell Edmont, Embossed Grip, 17 mil thick Neoprene glove (Part #8159-8 from Lab Safety Supplies) or equivalent
3. A second pair of gloves that have at least minimal acid/base resistance must be worn under the outer gloves.
4. The inner pair of gloves should be VWR “Purple Nitrile Microgrip” or equivalent.  VWR part number 40101-348.
5. Gloves are to be inspected prior to each use (see statement below).
	4.1.3.3

	Boots
	1. Footwear shall consist of knee-boots made of Superpoly (urethane/vinyl compound) or other material rated with a high degree of resistance to acids, oils, and other chemicals (ONGUARD® Superpoly® 16"H, Steel-Toe Boot Mfr#853021133), or equivalent.
2. Minimum of 14 inches high to cover the ankles and part of the shin area.
For temporary use only (1 or 2 times until boots are ordered) an acid resistant spat that covers the top of the foot may be worn over the shoes.
	4.1.3.3

	Respirator
	3M™ Hydrogen Fluoride Cartridge/Filter 7093CB,
P100 Respiratory Protection 
All respirators and filter cartridges must be either NIOSH or MSHA approved.
	4.1.3.4



Table 4.1.3.2     PPE Approved For Electrolyte or BCP Work


The elastic of the coveralls shall cover the gloves up to the wrists and on the ankles it shall cover over the top of the knee-boot down at the ankle.  This is to prevent any electrolyte spills from touching the skin.

Gloves shall be inspected for tears or punctures and tested before each use.  Each glove shall be tested by inflating with air and then tying off the wrist area and then submerging the glove into a container of standing water.  If any air bubbles are detected, dispose of the gloves and test a new pair. New gloves must be inspected and tested before using.

[image: IMG_1456][image: IMG_1458]

Figure 4.1.3.1   Tychem Jumpsuit With Elastic Cuffs




[image: IMG_1463]

Figure 4.1.3.2  Face Shield And Goggles.

  [image: IMG_1462][image: IMG_1460]
Figure 4.1.3.3  Embossed Neoprene Gloves, Yellow Spat & Superpoly Boot



Class 3 Electrolyte/BCP work  requires a  respirator with appropriate filter cartridges. One example of a suitable respirator is shown in Figure 4.1.3.4.

[image: ]















Figure 4.1.3.4  3MTM Half Facepiece Reusable Respirator 7502/37082(AAD)


An appropriate filter cartridge for the respirator mask is listed in Table 4.1.3.3.

	Appropriate Filter Cartridge For HF Gas

	Chemical
	Filter Cartridge

	HF Gas
	3M™ Hydrogen Fluoride Cartridge/Filter 7093CB,
P100 Respiratory Protection
All respirators and filter cartridges must be either NIOSH or MSHA approved.



Table 4.1.3.3.  Appropriate Filter Cartridge For HF Gas

4.1.4 Emergency Response
4.1.4.1 Worker Exposure
If at any time during chemical handling work it is believed that electrolyte or BCP has come in contact with an unprotected part of a worker, follow the emergency steps listed in Table 4.1.4.1.1
	Emergency Response To Electrolyte or BCP Contact

	Contact
	Chemical
	Step    
	Action
	Check

	Skin
	electrolyte or BCP
	1
	Remove clothing and rinse under safety shower/eyewash.  All contaminated clothing must be removed while rinsing with water
	

	
	
	2
	As soon as the exposure occurs “man number 2” must call 3131 and inform emergency personnel of the exposure
	

	
	
	3
	A second call must then be made to medical at 3232 to alert the doctor on duty of the exposure and to obtain his advice
	

	
	
	4
	At the end of five minutes of flushing the area if medical assistance is not on hand to advise, begin applying 2.5% USP calcium gluconate to the affected area.  Disposable rubber gloves should be worn during the treatment to eliminate the possibility of receiving a secondary burn.  Liberal quantities of calcium gluconate must be massaged into the burned area continuously for up to several hours.  Relief of pain is an indicator of the efficiency of the antidote.
	

	Eye
	electrolyte or BCP
	1
	Flush the eyes and surrounding skin with water. Use the emergency eyewash station.  The eye lids should be lifted out so that the water can flush out that area.  Continue rinsing the eyes from the time of the exposure until treatment is done at the emergency room.
	

	
	
	2
	All contaminated clothing must be removed while rinsing with water
	

	
	
	3
	As soon as the exposure occurs “man number 2” must call 3131 and inform emergency personnel of the exposure
	

	
	
	4
	A second call must then be made to medical at 3232 to alert the doctor on duty of the exposure and to obtain his advice
	

	
	
	5
	When emergency personnel arrive they must be alerted to the fact that it is an HF exposure to the eyes and that the eyes should be flushed continuously with normal saline solution during transportation to the emergency room
	

	Inhalation
	HF gas
	1
	Do not put yourself into a dangerous situation by entering an area that has elevated levels of HF gas without appropriate training and PPE
	

	
	
	2
	Portable and wall mounted HF gas detectors should be used to check the HF gas  level in the area.
	

	
	
	3
	If HF concentration is at or above 150.0 ppm:
1. Immediately leave the area.
2. From a safe location have someone call emergency at 3131.
3. A second call must then be made to medical at 3232 to alert the doctor on duty of the acid exposure and to obtain his advice.
4. Attempt to move the victim to a safe place only if you are authorized for SCBA use.
5. Don SCBA and all Electrolyte Class 2 Work PPE.
6. Move the exposed worker to a safe location.
7. Keep the exposed worker warm and comfortable until help arrives.
8. The exposed worker should be administered 100% oxygen as soon as possible.


If HF concentration is at or above 3.0 ppm but below 150 ppm:
1. Immediately leave the area.
2. From a safe location have someone call emergency at 3131.
3. A second call must then be made to medical at 3232 to alert the doctor on duty of the acid exposure and to obtain his advice.
4. Attempt to move the victim to a safe place only if you are authorized for HF respirator mask or SCBA use.
5. Don HF respirator mask or SCBA and all Electrolyte Class 2 Work PPE.
6. Move the exposed worker to a safe location.
7. Keep the exposed worker warm and comfortable until help arrives.
8. The exposed worker should be administered 100% oxygen as soon as possible.
If HF concentration is below 3.0 ppm:
1. Immediately move the victim to fresh air.
2. From a safe location have someone call emergency at 3131.
3. A second call must then be made to medical at 3232 to alert the doctor on duty of the acid exposure and to obtain his advice.
4. Keep the exposed worker warm and comfortable until help arrives.
5. The exposed worker should be administered 100% oxygen as soon as possible.
Notes:  
1. The guidelines above are based on a 3.0 ppm HF TLV-C (Threshold Limit Value-Ceiling) recommendation by the Compressed Gas Association.  
2. The use of an HF respirator cartridge increases the maximum exposure limit by a factor of 50
	

	Ingestion
	electrolyte or BCP
	1
	Have the exposed worker drink 1-2 glasses of water as quickly as possible to dilute the acid.  Do not induce vomiting.  Do not give baking soda.  Never give anything by mouth to an unconscious person
	

	
	
	2
	Give several glasses of milk or several ounces of milk of magnesia, Mylanta, Maalox, or grind up and administer up to 30 Tums, Caltrate or other antacid tablets with water
	

	
	
	3
	As soon as the exposure occurs “man number 2”  must call 3131 to notify emergency personnel of the exposure
	

	
	
	4
	A second call must then be made to medical at 3232 to alert the doctor on duty of the acid exposure and to obtain his advice
	

	
	
	5
	Keep the exposed worker warm and comfortable until the emergency response team arrives
	



Table 4.1.4.1.1  Emergency Response To Electrolyte or BCP Contact


The physician on duty at FNAL medical may advise transportation to the local emergency room or he may suggest treatment at Fermilab’s medical facility.  The contaminated person always has the option of being treated at an emergency medical facility.

Any contaminated clothing must be carefully collected by someone wearing the same PPE as worn by the acid worker.  The clothing should then be put into a heavy plastic bag.  The bag must then be labeled as being contaminated by hydrofluoric acid/ EP solution .  The  CPL local waste generator and the TD Environmental Officer should be notified for disposal.





4.1.4.2 HF Gas Alarm Without Worker Exposure

CPL HF gas detectors have two alarm levels.  At an HF concentration of 0.5%, an alarm will sound and notification will appear on the EP tool PLC screen.  At an HF concentration of 1%, a signal will be sent through the FIRUS system to FNAL operations.  FNAL operations will call the FNAL emergency response team and inform them of the hazardous gas alarm.

The response to a hazardous gas alarm without worker exposure is listed in Table 4.1.4.2.1.

	Response To Hazardous Gas Alarm Without Worker Exposure

	Concentration
	Step
	Action 
	Check

	HF < 1.0ppm
	1
	Work to identify and mitigate the source of the vapor. Total duration spent in the HF vapor environment is not to exceed 60 minutes (see also the emergency response procedures document OP-333846)
	

	
	2
	If the vapor level remains below 1.0 ppm, it is not necessary to evacuate the IB4 EP Tool area or to call FNAL emergency or medical
	

	HF ≥ 1.0ppm

	1
	Call 3131 and inform them of the conditions under which the alarm occurred
	

	
	2
	Work with the FNAL emergency response team to determine the reason for the alarm and the best response plan
	

	
	3
	The FNAL emergency response team will decide what, if any, evacuation measures are required
	

	
	4
	The CPL Electrolyte work team should be prepared to provide assistance to the FNAL emergency responders including:
1. An SCBA qualified HF worker
2. An HF respirator qualified worker with an appropriate respirator for HF gas
3. A hand-held HF gas detector
4. A qualified EP Tool operator
	



Table 4.1.4.2.1  Response To Hazardous Gas Alarm Without Worker Exposure


Note:	Operating instructions for the hand-held HF gas detector are attached as Appendix B of this document.
















Appendix A	Authorized Keyholders



	List of Authorized Keyholders for the IB4 CPL

	Name
	Entry Class
	Designation
	Telephone
	e-mail

	Anthony Crawford
	3
	Physicist  (EP tool OPIC+EPTO)
	x 5409
	acc52@fnal.gov

	Chad Thompson
	3
	Chemist  (EPTO)
	x 4564
	chadt@fnal.gov

	Charlie Cooper
	3
	Chemical Engineer (CPL Project Leader, EPTO)
	x 2538
	ccooper@fnal.gov

	Dave Burk
	2
	Technician  (Chemical Worker , CBP operator)
	x 3235
	dburk@fnal.gov

	George Steuer
	1
	Technician (CBP Operator)
	x 2294
	gsteuer@fnal.gov

	Lance Cooley
	1
	Scientist  (TD/SMD Head)
	x 6797
	ldcooley@fnal.gov












































Appendix B  –  Operating Instructions for the Hand-Held HF Gas Detector


Model:  RKI Eagle 

This unit has three active channels.  They are for CH4, HF gas and NO2.  For electrolyte handling we are only interested in the HF channel.

Maintenance:  this unit is to be calibrated every six months


Normal Operating Instructions for HF Gas Detection

	Step
	Operating Procedure for Hand-Held HF Gas Detector
	Check

	1
	Press the Power/Enter button.  The detector will power up, automatically go through a “Self Diagnosis” procedure, then display HF concentration in PPM (see Figure AF.1)
	

	2
	The unit is now ready to sample gas
	

	3
	Place the end of the sample tube at the desired location for gas sampling
	

	4
	Wait approximately 10 seconds for the sample to reach the sensor.  This number is based on the use of a 1/8” inner diameter tube that is three feet long as the sample probe.  It must be scaled for probe length.
	

	5
	The reading is now valid
	

	6
	To turn unit off, press the Power/Enter button and hold down until a series of 15 audible “beeps” are heard.  The unit will display “Good-Bye” and power itself down
	

	7
	Store the unit in the EP Tool area PPE cabinet
	



[image: C:\Documents and Settings\acc52\Desktop\Pneumatic Lockout 001.jpg]
Figure AF.1     Hand-Held HF Gas Detector Display
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