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Description: The purpose of this plan is to minimize the impact of failed fuel on the execution of U3EOC23.  
Failure to control the volatile radioactive RCS inventory could result in unplanned releases of radioactive material to plant work areas or offsite.   Small releases of radioactive material with workers present can result in contamination monitor alarms delaying exit of the RCA and protected area.  
Based on ONS experience and industry OE the largest potential impact from noble gas will occur during the first 3 - 5 days.  The largest potential impact from iodine will be the first 7 – 10 days during the outage.   There are four significant risk areas; 1) communication, 2) source control, 3) radiation monitoring & access control, and 4) contingency plans for recovery.

The actions in this plan will be concurrent with and in support of successful execution of U3EOC23 utilizing existing plant procedures in accordance with the schedule provided by Work Control through the outage planning process.  
Execution Date:  10/27/07 (Note communications to site will begin in Oct)
ORAM Sentinel Result:  N/A

NSD 415 Applicable?   Yes  FORMCHECKBOX 
  No  FORMCHECKBOX 

Risk Management Summary:

	Risk
	Mitigation
	Responsibility

	Inadequate worker awareness of potential impact of failed fuel on work environment could result in a negative impact on workforce.

	Communicate impact of failed fuel to the site workforce at the appropriate department level:
1. Develop key talking points for site group communications.
2. RP provide materials and SME support for site workforce communications on potential impacts of failed fuel on U-3.
3. Include the potential impacts of noble gas and Iodine in addition to normal radiological information in ALARA PJBs.
4. Include potential for noble gas & iodine releases when opening systems in   RP PJBs.
5. Provide daily update in OCC of potential risks and outage impacts for upcoming evolutions
	1. RP 
2. Selected Site Work Groups 
3. RP

4. RP

5. RP IN OCC


	Inadequate source control plan that minimizes releases of Noble Gas to plant work environments.


	1. Maximize clean up during shutdown/cool down to the extent practical. 

2. Management of GWD system Header Pressure

3. Maximum use of the Rx Bldg purge is included in the schedule for the critical time period. 

4. Install charcoal banks for HEPA units used for initial system breaches as needed to control iodine (PZR & S/G venting).

5. Route HEPA ventilation exhaust directly into Rx Bldg purge where possible to minimize noble gas releases to containment. 
	1. Operations & Chemistry

2. Operations

3. Operations

4. RP
5. RP/WC/S/G

	Ineffective radiation monitoring could result in inadequate warnings of degrading radiological conditions.
	1. Monitor Aux and Rx Bldg environments for early detection dose rate and airborne activity. (ie GEDDS, and CAMS). 

2. Monitor targeted areas during key evolutions.

3. Monitor targeted plant RIAs during key evolutions. 
	1. RP
2. RP

3. RP IN OCC



	Inadequate contingency plans in the event of a noble gas or iodine impact on the workforce.

	1. Clear stop work criteria and expected actions from onset to recovery.
2. Provide radiological respirators.
3. Redirect work when access to affected areas is limited to critical personnel.  
4. Implement Comprehensive RP plan for personnel alarming monitors. 

5. Communicate appropriately with impacted workers using RP talking points sheets.

6. Ensure adequate staffing levels in the event needed during first week of outage.  

7. Maintain operational showers and decon sinks in the Aux Bldg. 

8. Ensure BBAs (plant and complex) remain operational to facilitate PCE response.

9. Have additional clothing staged support release of personnel.
10. Make fans available in Aux Bldg to facilitate PCE noble gas decon.
11. Staff Technical issues Resolution Team to determine needed actions if an event occurs.
	1. RP
2. RP
3. OCC Staff
4. RP

5. RP

6. RP

7. OPS

8. RP
9. RP

10. RP

11. RP/OPS/CHEM/ENG




Multi Group Walk Down Required?   Yes  FORMCHECKBOX 
   No  FORMCHECKBOX 
  (Determined by Activity Manager)

Activity Coordinator:


                                    _______        Date:  __________    

Activity Manager:________________________________________________    Date: ___________
Operations Review:


___________________________     Date: ___________ 
Approved by: __________________________________________________________      Date: ____________

COMPLEX / CRITICAL ACTIVITY PLAN

U-3EOC23 Failed Fuel Plan

DESCRIPTION: 

The purpose of this plan is to minimize the impact of failed fuel on the execution of U3EOC23.  

Failure to control the volatile radioactive RCS inventory could result in unplanned releases of radioactive material to plant work areas.   Small releases of radioactive material with workers present can result in contamination monitor alarms delaying exit of the RCA and protected area.  

Based on ONS experience and industry OE, the largest potential impact from noble gas released from reactor coolant systems will occur during the first 3-5 days.  The largest potential impact from iodine released from reactor coolant systems will occur during the first 7-10 days of the outage.  There are four significant risk areas; 1) communication to plant workers, 2) source term control, 3) radiation monitoring and access control, and 4) contingency plans for recovery following worker contaminations.

The actions in this plan will be concurrent with, and in support of, successful execution of U3EOC23 utilizing existing plant procedures in accordance with the schedule provided by Work Control through the outage planning process.  

RISKS/CONTINGENCY ACTIONS:

1. Inadequate worker awareness prior to, and during, the outage could result in negative impact on the execution of the outage.

Contingency: Communicate impact of failed fuel to the site workforce at the appropriate department level.

· Development of “talking points” document for site group communications.

· Scheduling of meetings with OMP, Inprocessing, Site Maintenance, and Operations to communicate potential impacts of failed fuel on the 3EOC23 outage.

· ALARA Pre-Job Briefs which include potential impacts of noble gas and Iodine contamination in addition to radiological information normally contained in the briefs.

· All RP Pre-Job Briefs will include discussion of the potential for noble gas and Iodine releases when opening plant systems in addition to radiological information normally contained in the briefs as long as failed fuel is an issue.

· Daily Update in the Outage Control Center (OCC) of potential risks and outage impacts for upcoming outage evolutions as long as failed fuel is an issue.

2. Inadequate source term control plan to minimize releases of Noble Gas and Iodine to plant work environments.

Contingencies:
· Operations and chemistry actions to maximize reactor coolant system clean up during shutdown/cool down.

· Management of GWD system header pressure.

· Maximizing operation of the Reactor Building Purge during the first 10 days of the outage.  Operation of the Purge is included in the outage schedule for the critical time period. 

· Install charcoal banks on HEPA units used for initial system breaches, including the Pressurizer and Steam Generators, as needed, to control Iodine releases. 

· Activity 702_HEPA has been added to the schedule to route HEPA unit exhaust directly to Reactor Building Purge ductwork to minimize noble gas releases to containment from reactor coolant system breaches expected to occur during the first 3 days of the outage.  
3. Ineffective radiation monitoring could result in inadequate warnings of degrading radiological conditions.

Contingencies:
· RP will monitor Auxiliary and Reactor Building environments to detect increased levels of airborne activity, increased contamination levels, and increased dose rates.  Monitoring methods include use of GEDDS and CAMS, and air sampling. 

· RP technicians will monitor targeted areas during key evolutions.

· RP OCC staff will monitor targeted plant RIAs during key evolutions using data available in the OCC.

· RIA setpoint bases have been evaluated by RP to minimize unnecessary procedure entries by Operations and unnecessary actions by RP.

· Operations will respond to RIA alarms per existing Operations procedures.

4. Inadequate contingency plans, in the event of noble gas or iodine contaminations, will have a negative impact on the workforce.  Employees could have concerns if inadequate or inaccurate information about risks of exposure to Iodine and Noble gas are not readily available. 

Contingencies:

· Clear radiological “Stop Work” criteria developed by RP.
· Respiratory equipment usage to prevent radioactive material uptakes and contaminations.  

· Identify essential outage work activities from the OCC when access to areas in the RCA and the Reactor Building is limited to essential personnel.  

· Comprehensive RP plan for routing personnel alarming monitors at the RCA exit to a portal monitor. 
· Technical issues Resolution Team established to determine needed actions if an event occurs consisting of SME from ALARA, RP Staff, Chemistry, & Engineering with the technical knowledge of the plant and radiation protection needed to make a recommendation to the OCC if needed.
· RP “talking points” sheet for communicating information about noble gas and Iodine exposure with workers.

· Additional RP staffing available in the event needed during first week of outage.  

· Operational showers and decon sinks in the auxiliary building. 

· BBAs (plant and complex) will be operational to facilitate personnel contamination (PCE) response.

· Additional clothing staged to support release of personnel from site.

· Use of fans in Auxiliary Building to facilitate noble gas activity removal from personnel.
· Require personnel to dress in PCs prior to entering Aux Bldg if necessary.

· Control access to SFP as a contaminated area if necessary.
OPERATING EXPERIENCE:

Crystal River 

Crystal experienced elevated levels of I-132 that resulted in no significant exposures but many personnel experienced alarms at contamination monitors.  Some employees became disgruntled when they felt that the utility and RP did not adequately address their concerns and asked why they were not informed of this potential prior to the outage.   Employee concerns with contamination issues were reported in the local newspaper.  

KEY MESSAGE:  It is important workers are informed of the potential radiological impacts of outage execution with failed fuel prior to execution of the outage. Use of HEPA filters with charcoal filter banks is effective at removing iodine from S/G HEPA filter systems. 
VC Summer

During VC Summer’s RFO-15 following operation with failed fuel, they experienced airborne iodine in containment that impacted the execution of their outage.  They were operating with I-131 concentrations of 1.5E-3 uCi/ml at time of shutdown and experienced a spike to 0.32 uCi/ml.  The dose equivalent iodine (DEI )was 3E-3 uCi/ml operation and they experience a spike of 3.6 E-1.  This event began when elevated iodine levels (1-2 DAC) were experienced when S/Gs were vented through a HEPA filter without a charcoal bank.  

The RxBldg purge at VC Summer is independent of the unit vent.  It has an RIA capable of terminating the purge.  Elevated iodine from S/G venting exceeded RIA setpoint and terminated the purge.  Termination of the purge eliminated effective removal of iodine from containment and levels increased further.

Following evacuation of containment they experienced 40-50 people who had been in containment alarming plant contamination monitors.  All personnel required BBAs prior to leaving the plant.  Several personnel were restricted access because they continued to alarm contamination monitors after decon and these were due to uptakes of I-131.

Experienced minor levels of increased airborne in the vicinity of the canal during fill attributed with turbulence during canal fill.  ONS has experienced similar levels during rapid fill on Unit 2 and has since developed procedures for effective monitoring during this evolution.  They did not experience any significant problems when head was pulled.  

DEI levels at VC Summer were about 10 times lower than currently at ONS.

KEY MESSAGE:  Use of HEPA filters with charcoal filter banks is essential to control iodine on large system components such as steam generators when they are vented to atmosphere.  

Calvert Cliffs

Calvert Cliffs had shutdown and had experienced no problems until they were degassing their S/G through their quench tank.  Mechanical failure of relief valve on the Quench Tank emptied high levels of noble gas to containment resulting with a release of >100 Ci. in containment.  Noble gas activity being transferred to the Rx Bldg vent tripped the purge.  They lost 17 hours of critical path to recover the purge.  Calvert Cliffs had success controlling I-131 by having a targeted level of I-131 reduction in RCS through use of demins prior to opening systems of 0.1 uCi/ml. 

KEY MESSAGE:  It is critical that RIA setpoints are accurate and noble gas source terms like steam generators have to be managed properly.  HEPA units, even with charcoal filters, do not filter noble gas.  Venting gas from these systems to the purge reduces exposure to personnel.   

Oconee

Oconee has a lot of experience with outage execution under failed fuel conditions.   It appears that failed fuel on U-3 is not nearly as extensive as it was in the early 90s when we experienced significant levels of Iodine. A Reactor Engineering comparison of current conditions indicates that significantly higher DEI levels were experienced in the early 1990s.  We experienced a DEI spike of 8 and there were as many as 20 high power defects.  The current I-131 DEI is 2.03E-2 uCi/ml which is approximately 50 times higher than levels seen in a “clean” core.  Based on the spike following last August’s trip, we expect a spike of 0.3 – 0.5 uCi/ml.
Also, OPS management of the header pressure on the GWD system can impact noble gas levels in the Aux bldg.  RP had to release personnel alarming contamination monitors to go home the last time we had significant failed fuel.

KEY MESSAGE:  Maintaining negative header pressure on the GWD system will minimize potential gas contamination in Aux Bldg.  RP needs an effective plan to handle personnel alarming contamination monitors.

RESTRICTIONS: 

There are no restrictions associated with the implementation of this plan.  The activities described are bounded by current plant procedures and processes.

PREREQUISITES: 

RP will need to obtain all materials needed to support contingencies listed in the “RISKS/CONTINGENCY ACTIONS:” section of the complex plan.  
All affected groups must be appropriately informed via the site communication plan of the potential impacts of outage execution with failed fuel.  
RIA setpoints have been evaluated and determined to be appropriate to minimize unnecessary actions by RP & OPS.

Purge must be verified to have maximum iodine collection efficiency prior to start of the outage.
PRE-DETERMINED STOPPING POINTS:
There are no pre-determined stopping points for implementation of the plan.  There are provisions for stopping work based on adverse radiological conditions resulting from failed fuel.  

· Operations will implement actions appropriate for RIA alarms per applicable operating procedures.

· RP will stop work in local areas where constant air monitors (CAM) alarms are occurring. 
· RP will stop work when there is a large number of personnel receiving alarms and the cause is uncertain.  

· RP will restrict general entry to areas where I-131 levels are approaching 0.1 DAC.

In the event of any of the above, work will stand down in the affected areas until the reason for the degrading radiological conditions has been determined and contingency actions taken to ensure work can proceed safely have been implemented.

CONDITIONAL MEASURES:

RP has developed a specific plan for handling the personnel impact of a large scale noble gas and iodine release to the Aux Bldg or Containment.  RP has developed a specific plan for response to degrading radiological conditions from onset to recovery.  The actions in these plans are within the current scope of RP and plant procedures and processes.
CRITICAL PATH: 

Implementation of this plan is not expected to impact critical path work.  The potential impacts to critical path associated with adverse radiological conditions will need to be managed by the OCC utilizing the Work Control process for managing critical and near critical path work.  
SCHEDULE: 

This implementation date for this plan will be prior to the beginning of  (Initial communications to workforce) U3EOC23 and continue as long as needed.

TEAM MEMBERS: 

Team Sponsor:
Michael W. Parker  (WC) 885-3595 Pager 778-8515
Team Leader: 
Bill Pursley (RP)  885-3205 Pager 778-1688

Team Members: 


	NAME
	GROUP
	 Plant Phone
	Pager

	Lane McCall
	WC
	X 3803
	778-7402

	Max Hipps
	WC
	X 3125
	777-4371

	Carl Fago
	RES
	X 3047
	777-9148

	Steve Perrero 
	RES
	X 3278
	777-9219

	Amanda Breland 
	CHE
	X 3851
	778-1529

	Mike Stephens
	OPS
	X 4854
	778-8920

	Vette Montgomery
	OPS
	X 3073
	778-8941

	Kelly Kyle
	OPS
	X 4543
	778-8888

	Eric Lampe
	RP
	X 3015
	778-7080

	Amanda Padgett
	RP
	X 4934
	778-5107

	Roger Slocum 
	RP
	X 3218
	777-0969

	Paul Chudzik
	OMP
	 X 4094
	778-6279

	Tom Stevens
	OMP
	X 4081
	778-1298


