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

	Job Description: 2R21 RBC Reactor Disassembly / Reassembly / Preps / Inspections


	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
	767’ ALL AREAS
	0.2 - 5
	N/A
	0.2 - 5
	0.2 - 5
	2,000
	dpm/ 100cm2
	1
	<0.3

	2
	767’ Pressurizer
	5 - 80
	N/A
	5 – 80
	5 - 80
	2,000
	dpm/ 100cm2
	1
	<0.3

	3
	767’ Refuel Deck
	0.2 -25
	N/A
	0.2 - 25
	0.2 - 25
	2,000
	dpm/ 100cm2
	1
	<0.3

	4
	692’ Head Stand
	5 - 80
	N/A
	5 – 80
	5 - 80
	10,000
	dpm/ 100cm2
	1
	<0.3

	5
	Cavity
	10 - 250
	N/A
	10 – 25
	10 – 250
	50,000
	dpm/ 100cm2
	2
	<0.3


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
	*Refer to maximum contamination levels per RWP Task Number
	dpm per

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

	Stop Work (()

Contamination Level:
	RP Technician’s Responsibility to Assess
	If alpha level for task is exceeded
	
	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
	1.0
	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.

· 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).  

· Alpha contamination is detected that exceeds Level 2 criteria within the reactor cavity.

· Alpha contamination is detected that exceeds Level 1 criteria in the remaining work areas. 


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

	1
	Reactor Disassembly
	M
	*
	*
	*
	150
	120
	400

	2
	Stud De-Tensioning / Removal
	M
	*
	*
	*
	100
	80
	400

	3
	Stud Installation /Tensioning
	M
	*
	*
	*
	100
	80
	400

	4
	Reactor Reassembly
	M
	*
	*
	*
	150
	120
	400

	5
	Supervisor Duties
	L
	*
	*
	*
	25
	20
	125

	6
	RP Support
	M
	*
	*
	*
	100
	80
	500

	7
	Misc. Inspections / Preps
	M
	*
	*
	*
	100
	80
	250

	8
	LHRA/HCA Entry (Medium Risk Activities)
	M
	*
	*
	*
	150
	120
	500

	
	
	Estimated Duration in

person hours
5226
	Estimated Dose

(mrem)
6057


Specific High Risk Tasks / Activities
	· Based on historical data no High Risk tasks have been identified but certain activities such as the following: 

· Reactor disassembly/reassembly, job coverage, surveys or supervisory functions in Locked High Radiation Area, movement of high radiation materials, breach of highly contaminated systems may be considered “High Risk” dependent upon specific job functions.


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.”

· 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.

· All lead shielding will be installed per the 2R21 Shielding Plan.  Shielding will only be installed if total dose saved is ALARA for all workers during the 2R21 outage.

· Reactor coolant system cleanup activity levels are within the established baseline.

· An overall dose goal of 4096 mrem. has been reviewed and approved by the Site ALARA Sub-Committee and the Site ALARA Committee.

· The dose values assigned to orders/tasks assigned to this RWP are tracked based on approved ALARA goals.  These goals have been developed utilizing ALARA initiatives such as anticipated improvements in source term reduction. 

· Implementation of these dose reduction measures is estimated to result in a dose savings of 596 mrem.


Dose Reduction Tools and Techniques to Be Used (highlight or circle controls)
	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)
	· The Work Party Supervisor is responsible to 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.

· Workers shall utilize time, distance and shielding techniques to minimize exposure. Workers should utilize temporary shielding that is installed as part of the 2R21 Shielding Plan. 

· Radiation Protection (RP) Technician should use utilize portable instruments with extendable probes / leads to maximize distance from high dose components when possible

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

· Members of the work crew shall not retrieve any item from the cavity without prior RP survey/permission.

· ALARA zones and work area ALARA zones shall be established prior to work. Posted ALARA zones are located outside the cranewall on each elevation of the RBC. Work ALARA zones should be communicated in the pre-job brief.

· If applicable, RP Technician should brief workers on the locations to avoid. Workers should avoid radiation “Hot Spots” as practicable. 

· For reactor cavity work, workers should utilize the work area ALARA zone while in the cavity.

· Limit time spent in the CRDM ventilation nozzle shine.

· All items should be surveyed prior to removal from the cavity HRA.  Survey should be performed in the lowest dose rate field possible.
· RP Technician is to ensure the proper monitoring, labeling, and storage of radioactive material

· Use of radio communication head sets, whenever feasible.

· Use remote monitoring system, whenever feasible.


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

· Handle and package radioactive material properly to minimize the spread of contamination. When practicable, items being removed from the reactor cavity should be bagged.  

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

· Kneepads are required for work that requires kneeling.

· “Painter’s” sleeves may be required for certain work involving wet components or jobs where contamination might leach through to the arms.

· Face shields are recommended when breaching contaminated systems.

· Work tasks which involve the performance of physical activities such as kneeling or wallowing in areas where liquids (e.g., water, oil) are expected or present requires the use of Frham Tex or equivalent protective clothing.

· Drip collector or RP approved containment and continuous RP coverage required for system breach. 

· Change gloves frequently and at the RP survey discretion when working on contaminated components.

· Wipe down tools and equipment as needed per RP direction and survey.

· 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.
· RP will survey harnesses following their use.  
· Safety harnesses will be segregated and stored based on whether they have been surveyed or not.  Those harnesses awaiting radiological surveys will be stored in a container labeled “Do Not Use/ RP Survey Required”.  

· Radiological conditions for safety harnesses that are considered “ready for use” shall not exceed 1,000dpm/100 cm2 of removable contamination and less than 5,000 dpm total contamination.  Safety Harnesses that exceed these limits are considered to be trash and are to be destroyed.
Instructions on moving material from Highly Contaminated Area (HCA):

· Work crews shall utilize proper protective clothing and good rad worker practices to minimize Personnel Contamination Events when removing items from the HCA. 

· Plastic sleeves shall be worn when carrying or working with wet contaminated material that may leach through the sleeve area. 

· A face shield will be required for all work involving removal of materials from HCA. 

· All trash and equipment should be removed from the work area in a timely manner. 

· The work group will ensure waste is properly bagged, contained, dose rated / tagged prior to removal from the High Radiation Area- HCA buffer area. 

· Handle and package radioactive material properly to minimize the spread of contamination. Items > 10,000 dpm/100cm2 (β/ γ) shall be bagged or wrapped. 

· The bag shall be sealed with a “J” loop duct tape seal to ensure contamination is captured. 

· Large items shall be wrapped and securely taped. 

· The plastic at the areas of sharp edges should be re-enforced with tape to avoid punctures.

· Items removed from the reactor cavity should be surveyed prior to removal from the cavity.

· The reactor cavity rigging rope should be surveyed prior to and after removal of items from the cavity. The rope should be changed out if contamination levels are > 50,000 dpm/100cm2 (β/ γ).

· High Radiation trash removal will need to be coordinated with area Integrated Containment Manager (ICM) and Radiation Protection Supervision.

· Areas shall be surveyed by RP after items are removed from the HCA 

· Work area decon and decon on an “as needed basis” will be utilized for the HCA buffer zone area. 

As a guidance, maintain contamination levels:

· General Area walkway contaminated areas outside the crane wall < 2, 000 dpm/100cm2 (β/ γ)

· General Area walkway contaminated areas inside the crane wall < 10,000 dpm/100cm2 (β/ γ)

· Un-bagged material removed from Highly Contaminated Areas < 10,000 dpm/100cm2 (β/ γ)

· Highly Contaminated Areas < 100,000 dpm/100cm2 (β/ γ)

· Maintain all alpha loose contamination levels < 100 dpm/100cm2 (α)

· Surveys will be performed for discrete particles at least once during each work shift inside the HCA and will include the HCA step off pad. Surveys should be performed using tacky cloth vs. Masslin OE 27825.

· If discrete particles are identified see stop work criteria.  An analysis of the particle and isotopic factors will determine the course of action and requirements to continue work.




Dosimetry Requirements
	· The work orders/tasks assigned to this RWP/ALARA plan have been reviewed by the ALARA Supervisor and based on previous survey data none have been identified that meet the procedural criteria that would required dosimetry relocation, use of multi-badging or skin or extremity dosimetry.

· Telemetry and stay-time dose tracking should be utilized for cavity work.  If telemetry is unavailable the use of RP stay-time tracking is acceptable. Refer to RP instructions for the documentation requirements for the use of form NOP-OP-4107-08 “Stay Time Tracking”. If the work area conditions require the use of form NOP-OP-4107-08 to track the worker’s dose, continuous RP coverage is required

· The need for an anticipated dose rate alarm has not been identified for this RWP/ALARA plan. 


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

	ALARA zones are posted in RBC.  There is an ALARA zone posted outside of the cranewall on every elevation of the RBC. The RP Technician providing job coverage will provide work area ALARA zones based on work location and recent 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.

· Reactor Disassembly/Reassembly

Describe reduction in protective clothing requirements.

· None Permitted.  See RWP requirements.

No TEDE / ALARA PCE’s expected for these work evolutions.
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.
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Calculate the estimated skin dose from discrete particle contamination from the formula below.
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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. 

· During the initial entry a RP Technician must perform a radiological survey to identify areas of high dose rates. A contamination survey must be performed upon initial system breech and evaluated to ensure contamination levels are as expected and the anticipated alpha level controls are correct.


Contingency Planning
	· If any radiation level/contamination levels changes occur above stop work criteria, place work in a safe condition immediately clear the area and contact RP and if applicable Outage Central. 

· If any spills occur, warn others, isolate the area and contact RP supervision to develop a recovery plan.

· If airborne contamination levels in the reactor cavity or on the refuel deck exceed 0.3 DAC then contact RP supervision, place work in a safe condition, and exit the area normal pathways. Collect a back-up air sample. If applicable, check the operability of the HEPA ventilation units. 

· High radiation waste storage contingency areas:  767’ Pressurizer cubicle if a shielded storage area has been established or the Regenerative Heat Exchanger Room for temporary storage.


Posting Planning
Areas to be posted in accordance with the 2R21 Posting Plan.
Operating Experience / Lessons Learned
	OE 33604 Rx Vessel Head Binds On Head Studs 
OE 29975 Core Exit Thermocouple Protective Sleeves Not Properly Installed


High Dose Rate Component / Waste Movement Plan
	· Waste/debris/components waste generators shall be surveyed by RP prior to removal from any HCA/HRA. When moving radioactive waste reading > 100 mrem/hr on contact, the RP Technician should ensure that workers in the travel path are cautioned to maintain their distance from the waste during its movement. If high level radioactive trash is generated attempt to load trash in the DAW container located at Equipment Hatch.  If DAW container is not available contact the Radiation Waste Supervisor for direction. 


Heavy Load Lift ALARA Plan
	· None.


	Performed By:
Date:


	Work Supervisor 
Date:
     
     

	ALARA Supervisor:
Date:
     

     

	Station Sub-ALARA Committee Chairman:
Date:




	Station ALARA Committee Chairman (when required):
Date:




	Radiation Protection Manager       (when required):
Date:
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