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	Work Location:
	Building: U-2 FHB
	Elevation: ALL
	Room (Az): ALL

	Job Description: 2R21 Refueling Preps


	Expected Radiological Conditions

	
	Dose Rates
	Contamination
	Airborne

	Location
	DDE (()
	DDE (()
	SDE – ME
	SDE – WB
	((, ()

level
	units
	Alpha level
	Activity

	
	(mrem/hr)
	(mrem/hr)
	(mrem/hr)
	(mrem/hr)
	
	
	
	DAC

	1
	735’ FHB
	0.2
	N/A
	0.2
	0.2
	<1,000
	dpm/ 100cm2
	1
	<0.3

	2
	767’ FHB
	0.5
	N/A
	0.5 
	0.5 
	<5,000
	dpm/ 100cm2
	1
	<0.3

	3
	767’ FHB Tri-Nuc/Fuel pool Work
	0.5 - 20
	N/A
	0.5 - 20
	0.5 - 20
	>100,000
	dpm/ 100cm2
	2
	<0.3

	4
	Transfer Canal
	*
	N/A
	*
	*
	>100,000
	dpm/ 100cm2
	2
	<1

	* RP TO SURVEY PRIOR TO ENTRY


Stop Work Criteria
	Stop Work Dose:
	Worker’s Responsibility to Monitor.
	Normally 80% of MG Dose Alarm Setpoint

(Exit the work area when this dose is accumulated on your MG)

	Stop Work ((,() Contamination Level:
	RP Technician’s Responsibility to Assess
	> 0.5 mrad
	per

100 cm2
	Maximum allowable general area contamination (may be increased after protective clothing / respiratory evaluation and RWP revision.)This criteria does not pertain to Transfer Canal entries.

	Stop Work (()

Contamination Level:
	RP Technician’s Responsibility to Assess
	PER
TASK
	dpm per

100 cm2
	Maximum allowable general area contamination (may be increased after protective clothing / respiratory evaluation and RWP revision)

	Stop Work Airborne Concentration:
	RP Technician’s Responsibility to Assess
	0.3
	DAC
	Maximum allowable concentration, excluding noble gases (may be increased after TEDE/ALARA evaluation and RWP revision)

	Additional Stop Work Criteria 

(Also Stop Work if…)


	Stop Work if:
· General area dose rates increase by 50% in areas > 20 mrem/hr.

· General area dose rates increase by 20% in HRA’s.

· A DRP is found > 200,000 dpm/probe area.
· An unplanned airborne occurs.

· Additional/unexpected water is found in the work area.

· Radiological conditions deteriorate during work activity to the point where protective clothing specified during the briefing becomes inadequate.

· Any work required that was not originally planned or described in the detailed work steps of the work orders.

· Any MG alarm (dose or non-briefed dose rate).  


RWP Task Analysis 
	Task/Work Order
	Risk
	P-Hrs
	Eff. Dose Rate 
	Dose
	Dose Alarm
	80% Stop Work Dose
	D/R Alarm

	1
	Refueling Preparations
	M
	*
	*
	*
	25
	20
	80

	2
	Receive New Fuel
	M
	*
	*
	*
	25
	20
	80

	3
	Tool Control
	M
	*
	*
	*
	25
	20
	80

	4
	Fuel pool Mapping/Moving Spent Fuel
	M
	*
	*
	*
	25
	20
	80

	5
	Relamp Fuel pool
	M
	*
	*
	*
	25
	20
	80

	6
	Install/Remove Tri-Nuc/Filters
	H
	*
	*
	*
	50
	40
	500

	7
	RP Support
	H
	*
	*
	*
	50
	40
	500

	8
	Supervisory Functions
	M
	*
	*
	*
	25
	20
	80

	9
	Miscellaneous
	M
	*
	*
	*
	15
	12
	25

	10
	Transfer Canal work
	H
	*
	*
	*
	180
	144
	950

	11
	Upper canal Scaffold & Inspection
	M
	*
	*
	*
	25
	20
	125

	
	
	Estimated Duration in

person hours
3060
	Estimated Dose

(mrem)
375


Specific High Risk Tasks / Activities
	· Installing/changing filters on Tri-Nuc and removing Tri-Nuc.
· Work inside Transfer Canal.


Assumptions Used During Task Planning (e.g., Exposure Challenge Goals)
	· Radiological conditions are within the limits established in the “Expected Radiological Conditions” section of this ALARA Plan unless otherwise briefed.

· Electronic dosimeter set-points may be established based on localized increased radiation fields within a work area. 

· All work will be done in accordance with BVBP-RP-0020, “RP Job Coverage General Guidance” and NOP-OP-4104, “Job Coverage”.
· All workers will receive and understand the pre-job briefing for the task at hand which includes dose rates, contamination levels, dose reduction measures, as well as job evolution.

· Dose rate and dose alarms may have to be adjusted based on dose rates on the Tri-Nuc filters.
· Personnel will access the Transfer Canal via a boatswain’s chair, person–basket, or ladder. Estimated trip time will be approximately 15 minutes.

· During entries into the Transfer Canal personnel shall use stay times.

· An AMS-4 or equivalent will be available to monitor airborne levels adjacent to the canal to alert crew to rising airborne activity. 

· An air sample must be taken inside the Transfer Canal during the time that the Transfer Canal is occupied.  

· Telemetry and stay-time dose tracking should be utilized. If telemetry is unavailable, the use of Radiation Protection (RP) stay-time dose tracking only is acceptable. 

· There shall be a minimum of 3 inches of water in the Transfer Canal (maximum not to exceed the work area).



	Dose 
Control
	Install Shielding
	Fill With

Water
	System

Flush
	Isotopic Decay
	Move Item to Low Dose
	Remote

Tooling
	Robotics
	OTHER

Specify in Dose Reduction Section

	Contam
Control
	Pre-Job Decon
	Job Step Decon
	Strip

Coat
	Glovebag /  Containment
	DPZ Controls
	Knee

Walls
	Double Step-Off-Pads
	OTHER

Specify in Contam Control Section

	Airborne Control
	Planned Intake
	HEPA Ventilation
	HEPA Vacuum
	Dampen Surfaces
	Use Fixatives
	Gen Area

Air Sampler
	Breathing Zone A/S
	OTHER

Specify in Airborne Control Section

	Work 
Control
	Mockup Training
	Dry-Run Practice
	Experienced Workers
	Reduce Crew Size
	Use Special Tooling
	ALARA Briefing
	External MG Alarms
	OTHER

Specify in Dose Reduction Section


Dose Reduction Measures (e.g., Shielding package number, Flush Plan, Engineering Contents)
	· Ensure that all tools and materials are available prior to entry.

· Workers are responsible to know the radiological conditions including travel path and low dose rate waiting areas.

· Avoid radiation “Hot Spots.”

· Utilize time, distance and shielding techniques to minimize exposure.

· Clear communications between the work group and RP are essential to maintain dose ALARA.

· For all work on the Tri-Nuc, RP to restrict access to the area around the Tri-Nuc.  The Work Party Supervisor shall ensure that the number of workers in the area shall be kept to the minimum required to perform the work.

· Do not retrieve/remove items from the fuel pool without prior RP survey/permission.

· Work Party Supervisor shall ensure fuel pool demineralizers are in service and dose rates over the water are as expected.  If the demineralizers are not in service, RP supervision will decide if dose rates are “ALARA” over the fuel pool are acceptable for work to continue.
· A Tri-Nuc shall be operational in the spent fuel pool.  The Tri-Nuc used for pool filtration should be equipped with at a minimum a 2 micron filter though a 0.2 micron filter is preferred. Deviations from this requirement are only permitted with RP supervision approval documented on a RWP field change form. 
· For Tri-Nuc filter removal an AMP-100 will be placed on filter housing and the filters changed out at < 10 rem/hr or another dose rate as established by the RP Rad Waste Supervisor.  This is to attempt to maintain a drum with the filter inside at < 10 rem/hr contact. The workers will place the used filters in an approved storage area (e.g., debris basket/Dry Drum Storage). If filters are to be placed in a drum and removed from the work area, RP will survey and restrict access to the area around the drum as required during this process.  The number of workers in the area shall be kept to the minimum required to perform the filter transfer.

· All tools/equipment suspended from the side of the fuel pool will be controlled in accordance with NOP- OP-4101 to prevent the inadvertent removal of the items from the fuel pool without proper RP controls / postings. 
· Radiation Protection Supervisor (RPS) shall walk down the work area shiftly while working and shall be cognizant of all activities regarding Spent Fuel Pool (SFP) work.

· Cognizant management and supervisory oversight will be maintained throughout each job evolution.

· Monitor activities from a low dose area as much as practicable. 

· Place the Foreign Material Exclusion (FME) monitor in the lowest dose area possible.

· Any telepole (or equivalent meter) reading of > 25 mrem/hr at or above the water surface while an item is greater than or equal to 1 foot below the water surface will require the item to be sprayed to lower associated dose rate on the item this does not pertain to spent Tri-Nuc filters.
· Based on the work to be performed the use of remote telemetry equipment may be utilized.  Do not    retrieve/remove items from the SFP without prior RP survey/permission.
· Work crews shall minimize time on the Spent Fuel Pool Building bridge crane (e.g., use ALARA zones) when the bridge is over the fuel pool. 

· Workers are responsible to know the radiological conditions including travel path and low dose rate waiting areas.
· Dose goal is 3 mrem. For fuel preps.  
TRANSFER CANAL WORK                                                                                        
· Based on the work to be performed the use of remote video and telemetry equipment shall be         considered.
· Maximize water in the Transfer Canal to reduce dose. There shall be a minimum of 3 inches in the Transfer Canal.

· Limit time spent near upender.

· Do not retrieve/remove items from Transfer Canal without prior RP survey/permission. 


Contamination Control Measures
	· Utilize proper protective clothing and rad worker practices to minimize personnel contaminations.  Recommended protective clothing guidance can be found in Attachment 2 of NOP-OP-4107.
Additional Controls:

· Handle and package radioactive material properly to minimize the spread of contamination.

· Post-work decontamination and proper housekeeping should be employed for all activities.

· Kneepads are required for work that requires kneeling.
· Workers shall wipe tools or objects with clean cloth as the items are raised from the SFP, if after the first use of the tool or object and the smearable contamination is < 10,000 dpm/100 cm2 disposable rubber/latex gloves (e.g., skins) may be substituted for using a cloth rag.  The contaminated cloth/skins shall be placed in an appropriate receptacle after each use in order to minimize the potential for the spread of contamination.

· When handling tools/equipment from the fuel pool, workers will change outer set of gloves often (e.g., after wiping down tools being taken from the water).

· Workers to setup laydown areas with double step off pad (SOP) for all work on tools and equipment removed from the spent fuel pool.

· RP Technician will post the lay-down area a Highly Contaminated Area (if general area contamination levels are > 100,000 dpm/100cm2) with double SOP for tools and equipment removed from the fuel pool
· Wire rope or other non-fiber material should be used to attach tools/equipment to the side of the fuel pool, for long term storage to prevent boric acid from being drawn up a fiber rope and potential crossing the contamination boundary. Fiber rope not to be left in use for extended period of time (e.g., 60 days). Reminder: All tools/equipment suspended from the side of the fuel pool will be controlled in accordance with NOP- OP-4101 to prevent the inadvertent removal of the items from the fuel pool without proper RP controls/postings. 
· The Work Party Supervisor is to ensure that all contaminated tools/components that are to be stored are wrapped in a tear resistant material or placed in a strong type container.

 TRANSFER CANAL WORK

1. Wet down walls prior to Transfer Canal worker entering into the canal.

2. PAPRs will be worn as a precaution for entries into the Transfer Canal.
a. Hot work dress: FRHAM TEX coveralls (under), Indura (outer), double rubber gloves and leather gloves, double booties and shoe covers, flame resistant booties over cavity boots, respirator (PAPR with full face and weld lens), Indura hood.

b. Non-hot work Highly Contaminated Area (HCA) dress: Protech coveralls (under), Frham Tex (outer), plastic bottoms if entering the canal, cavity boots if entering the canal, double gloves, double booties and shoe covers, respirator if entering the Transfer Canal (PAPR with full face), hood. 

3. Tape should be applied at the wrists and ankles. The back of the workers hood should also be taped to the protective coverall. If respirators are worn. 
4. Tape should be applied around the respirator face piece at the hood.         
5. RP to assist Transfer Canal worker in removing anti-C clothing at the HCA SOP.

6. Work crew to wear leather gloves and face shield/PAPR when inspection/handling upender cables.




DOSIMETRY REQUIREMENTS

	· Telemetry and stay-time dose tracking shall be utilized for Transfer Canal work.  If telemetry is unavailable, the use of RP stay-time dose tracking only is acceptable. Telemetry is desired due to the potential for high dose rate debris being encountered in the work area. 

· Standard dosimetry (e.g., SRD and DLR) will be used.  

· Dosimetry may be relocated to the thigh during work in the Transfer Canal dependent upon RP initial survey data. Dose rates are generally higher at the bottom of the canal.  The use of EDEX is permitted.

· The work tasks assigned to this RWP have been reviewed by the ALARA Supervisor and none have been identified that meet the procedural criteria that would require the use of multi-badging, skin, or extremity dosimetry. 


ALARA Zones, Low Dose Waiting Areas or Zones and Warnings for Workers of Areas of Increased Dose Rates.

	· The low dose area in the Transfer Canal will be away from the reactor side (located at the work area/near the weir gate side) and shall be verified by RP prior to entry. 
· The low dose waiting area and ALARA zones for support workers should be located near the door to the Auxiliary Building and will be verified by RP based on area configuration and current survey data.


PROTECTIVE CLOTHING RECOMMENDATIONS

	



TEDE/ALARA Personal Contamination Evaluation
     FORMCHECKBOX 
 Not Required
STEP 1

1. Will work take place in an area posted as a contamination area or higher?
 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
 No

2. Is decontamination or source term control impractical? 
 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
 No

3. Will reduction in protective clothing save ( 10 mrem TEDE?
 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
 No

If “Yes” to all questions then continue.  If “No” to any question, reduction in protective

clothing may not be warranted based on radiological conditions. 

4. Stay times < 4 hours are recommended based on heat stress? 
 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
 No

5. Is work conducted under adverse environmental conditions? 
 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
 No

6. Reduction in protective clothing will increase worker efficiency? 
 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
 No

If “Yes” to any of questions 1 - 5, then continue.  If “No” to all questions reduction in 

protective clothing is not warranted.

Describe the tasks to be performed.

· 2R18 Refueling Preps

Describe reduction in protective clothing requirements.

· None Permitted.  See RWP requirements.

Performed By:


Date:___________ 
STEP 2

Select one type of contamination hazard.       FORMCHECKBOX 
 Not Applicable              FORMCHECKBOX 
 distributed
 FORMCHECKBOX 
 discrete particles

Calculate the estimated skin dose from distributed contamination from the formula below.


1
2
3
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Calculate the estimated skin dose from discrete particle contamination from the formula below.


1
2
3
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1. Enter the expected skin contamination in ncpm from a pancake probe, GM type instrument, or equivalent.  

Assumes 10% efficiency average over 10 cm2. 

2. Enter the maximum exposure time until the contamination is detected and removed.  If unknown use 8 hours.

3. Dose conversion values are from VARSKIN 3 using methodology from EPRI TR-113039, 12/1999.

Performed By:
N/A

Date: 
N/A
.
If the estimated skin exceeds 0.2% of the shallow dose limit (100 mrem), then contact the RPM for approval. 

Approved By:
N/A

Date:
N/A
.

	


Critical Steps
	· None identified.


Hold Points
	· If any stop work criteria is reached then, if applicable, all workers should place their work in a safe condition, warn others, and leave the area and contact RP supervision.  Work will be restarted in accordance with NOP-OP-4104, “Job Coverage” criteria. 

Transfer Canal Entry 

· Prior to the initial entry into the Transfer Canal, a RP Technician must perform a drop radiological survey to identify areas of high dose rates. RP supervision shall review the survey results to determine if dosimeter relocation or multi-badging is required. 

· The Work Party Supervisor shall ensure that a minimum of 3 inches of water is covering the floor of the Transfer Canal prior to entry.
· RP will ensure a current survey has been performed prior to any worker entering into Transfer Canal.

· RP must be present prior to any worker entering the Transfer Canal.
· The fuel bridge must be mechanically blocked (e.g., chocked and locked) or programmatically locked out in a manner that would prevent a spent fuel assembly from accessing the exclusion zone while the Transfer Canal is dry and RP coverage is not present.  RP must be present to remove chocks.

· HEPA ventilation must be tested to ensure proper operation prior to cutting.

· If a HEPA is used, RP/RPS shall perform a pre-job walk down to ensure the work are (HEPA) ventilation, all RP job coverage (including air sampling) are present and functional.

· Work Party Supervisor will contact Operations to ensure proper building ventilation alignment via the supplementary leak collection is bypassed.

Fuel Movement 

· No movement off spent fuel is permitted within the exclusion area designated in Attachment 1. The exclusion area is composed of the following cells: AR27, AR28, AR29, AR30, AP27, AP28, AP29, AP30, AN27, AN28, AN29, AN30, AM27, AM28, AM29, AM30, AL27, AL28, AL29, AL30, AK27, AK28, AK29, AK30, AJ27, AJ28, AJ29, AJ30, AH27, AH28, AH29, AH30, AG28, AG29, AG30, AF29, AF30, AF31, AF32.

· NO spent fuel assemblies will be permitted to be moved when the Transfer Canal is drained, and personnel are entering or in the canal. 

· RP supervision will be notified of any item being brought to the surface that creates dose rates greater than 25 mrem/hr at the surface of the water while the item is still a foot or greater beneath the water.  

· RP supervision approval is required to remove a tool with a contact dose rate of > 80 mrem/hr from the pool water. 

· If contact dose rate > 200 mrem/hr on tools removed from the pool notify RP supervision for requirements for storage and/or shipping. 

· Items removed from the Spent Fuel Pool with dose rates > 80 mrem/hr at 30 cm must be controlled in accordance with procedural requirements for High Radiation Area.   

· Work crews will contact the Control Room to alert them of the impending equipment or material removal and ensure their approval is in place for this task and that they are aware of potential radiation monitor alarms. 

· If dose rates at the exclusion area walkway boundaries exceed background dose rates, notify RP supervision to decide if change is acceptable.


Contingency Planning
	· In the event of problems, stop work, place work in a safe condition and leave area.  Control access to area as necessary to prevent the spread of contamination and/or unnecessary exposure.


Posting Planning
An HCA will be established at the top of the Transfer Canal to allow entry/egress of personnel & removal of equipment from the Transfer Canal. A Contaminated Area buffer zone shall be established to exit the HCA. The Transfer Canal is posted HCA, ALPHA Level 2.  RP shall provide access control to the Transfer Canal.
Operating Experience / Lessons Learned
	SER4-90 Unplanned Exposure from disintegrating materials stored in the Spent Fuel pool


High Dose Rate Component / Waste Movement Plan
	· High rad filters/waste will be escorted by RP.  The final destination of the filters must be established prior to their removal from the Tri-Nuc.  Depending on filter dose rates, the use of temporary shielding should be considered when transporting filters to storage.

· Ensure a removal travel path for the filters is established and controlled.  Travel path guards shall be positioned (as necessary) to prevent unnecessary exposure to other workers.

· RP will perform survey and brief work crew before the movement of any high rad waste.

· The Work Party Supervisor is to ensure that all contaminated tools/components that are to be stored are wrapped in a tear resistant material or placed in a strong type container.

· High rad trash may be generated during the work evolutions. When high level radioactive components are generated, contact the RPS for authorization of the removal plan.    RP supervision shall notify the Control Room of impending area radiation alarms prior to removing items from the Transfer Canal. RP supervision shall ensure all controls are in place prior to moving high rad material from the Spent Fuel Pool Building.

· Movement of high rad waste shall be performed in accordance with BV procedures and RWP requirements. If practical schedule the movement of high level waste/components during periods when work crews are not actively engaged at the work location.  Contact the Rad Waste Supervisor for written guidance on the waste stream requirement for removal and shipping criteria. Workers will utilize a High Rad Trash Removal Plan and will include: 

· RP supervision shall notify the Control Room of possible area radiation monitor alarms prior to removing high rad material from the Transfer Canal to the 767’ Fuel Handling Building HCA laydown area.

· RP supervision shall contact the Rad Waste Supervisor prior to moving high rad material to ensure the radiation posting requirement and final high rad storage location maintain procedure compliance.

· Travel path areas shall be walked down by RP supervision and the Work Party Supervisor prior to movement of high rad components or trash.

· RP supervision shall notify the Control Room and announce by page party system the movement of high rad components with designated transit path.


Heavy Load Lift Alara Plan
	· See work order for testing of the personnel lifting device and method of egress and entry into the Transfer canal.


	PERFORMED BY:
DATE:



	WORK SUPERVISOR 
DATE:

     
     

	ALARA SUPERVISOR:
DATE:

     

     

	STATION SUB-ALARA COMMITTEE CHAIRMAN:
DATE:




	STATION ALARA COMMITTEE CHAIRMAN (when required):
DATE:

     
     

	RP MANAGER       (when required):
DATE:

     
     


Attachment 1

[image: image3.png]Unit 2 results shown.

Analysis results for fuel stored in the racks to permit transfer canal drain. Maintains <1000 mrem/h on canal gate.
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Cells labeled >20y were not acceptable for
5year decayed fuel - this was the limit ofthe analysis.
Permiting >20 year decayed fuelin these cells issolely
based on radiation survey data obtained with fuel in
these cells.
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