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PROCEDURE INTENT 

This procedure provides functional instruction for the activation and operation of the 
Emergency Operations Facility
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1.0 OBJECTIVE 

This procedure provides functional instruction for the activation and operation of the 
Emergency Operations Facility (EOF). It should be referenced anytime the EOF has been 
activated. It should also be referenced by other Emergency Response personnel when 
responding to that facility during any classified emergency event.  

2.0 LIMITATIONS AND PRECAUTIONS 

2.1 If the EOF becomes uninhabitable, the APS Buckeye Office may be selected as a 
backup by the Emergency Operations Director. The Radiological Assessment 
Coordinator will aid in evaluating and formulating recommendations for relocation.  

2.2 Notifications to State/County agencies using the Palo Verde NAN Emergency Message 
Form shall commence within 15 minutes following each initial, upgraded, or 
downgraded emergency declaration or any change to a Protective Action 
Recommendation. Notifications to State/County agencies per the Emergency 
Termination Message Form shall commence within 15 minutes following termination of 
the emergency declaration.  

2.3 The NRC shall be contacted immediately following notification of State/County 
agencies and within 60 minutes following initial, upgraded, or downgraded emergency 
declarations. The NRC shall be contacted immediately following notification of 
State/County agencies for emergency declaration termination.  

2.4 Assembly is recommended at the Alert classification level unless the Emergency 
Coordinator is reasonably assured that the condition does not have the potential to 
further degrade. Accountability is required for a Site Area Emergency or a General 
Emergency and must be completed within 30 minutes following the request for 
Accountability. Accountability does not have to be performed immediately following the 
request for Assembly.  

2.5 Although Site Evacuation is optional at the Site Area Emergency classification level, it 
is required at the General Emergency level.  

2.6 A currently licensed Senior Reactor Operator must approve any suspension of 
safeguards directed by the Emergency Coordinator prior to taking the action.  

2.7 In the event of a declaration of General Emergency, the response by the State of 
Arizona may involve actions to evacuate the public to include citizens out to ten miles in 
the Emergency Planning Zone. Note that the state's Protective Action Decision may 
differ from the site's Protective Action Recommendation.

V216-OONI (8-88)
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2.8 Once the Emergency Operations Director assumes his position, he assumes 
responsibility from the Emergency Coordinator for the following non-delegable 
responsibilities: 

"* Notification of offsite emergency management agencies.  

"* Making Protective Action Recommendations as necessary to offsite emergency 
management agencies.  

2.9 If the Emergency Operations Facility is relocated to the Backup Emergency Operations 
Facility the Emergency Operations Director returns responsibility to the Emergency 
Coordinator for the non-delegable responsibilities listed above until the Backup 
Emergency Operations Facility is activated.
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3.0 EMERGENCY OPERATIONS DIRECTOR ACTIONS 

3.1 Initial Actions 

3.1.1 If, at any time during the event, relocation of facility staff to the Backup 
Emergency Operations Facility is indicated, direct the Administrative and 
Logistics Coordinator to form provisions for relocation of facility operations to the 
Backup Emergency Operations Facility.  

3.1.2 Contact the Onsite Emergency Coordinator at the Technical Support Center and 
review the following items: 

"• Basis for the current emergency classification 

"* Current plant status 

"• Corrective action implementation 

3.1.3 Record the time when the following minimum staffing personnel have arrived: 

* 1- Emergency Operations Director 

* 1- Government Liaison 

a 1- Technical Analysis Manager 

* 1- Radiological Assessment Coordinator (This position is not required but strongly 
recommended for events with potential radiological impacts.) 

Record facility minimum staffing time: 

3.1.4 When facility emergency response personnel have assumed their duties and 
responsibilities, notify the Emergency Coordinator, the Senior Vice President 
Nuclear, and the Arizona Division of Emergency Management - Technical 
Operations Center of the following items: 

"* The Emergency Operations Facility has been staffed.  

"• Current emergency classification / plant status.  

"* Recommended protective actions.  

3.1.5 Direct the Government Liaison to prepare follow-up emergency information in 
anticipation of Arizona Radiation Regulatory Agency request. Form EP-0542, 
Followup Emergency Message (see Appendix C) may be used as guidance.

PPV216-08NI (8-88)
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3.2 Subsequent Actions 

3.2.1 For changes in emergency classification, direct the Government Liaison to notify 
offsite agencies within 15 minutes of the change in classification.  

3.2.2 For changes in the Protective Action Recommendation, direct the Government 
Liaison to notify offsite agencies within 15 minutes of the change in Protective 
Action Recommendation.  

3.2.3 Periodically review plant status, emergency classification, and corrective actions 
with the Emergency Coordinator.  

3.2.4 If a site evacuation has been ordered, assist the Emergency Coordinator with 
activities supporting the site evacuation.  

3.2.5 If administrative procedures do not support current activities, take exceptions, as 
necessary, to QA/QC and plant administrative procedures.  

3.2.6 If additional administrative support or resources are needed, authorize the 
Administrative and Logistics Coordinator to provide support and resources, as 
necessary.  

3.2.7 Brief offsite agency personnel periodically, as necessary, on plant status, 
emergency classification, and corrective actions taken.  

3.2.8 Conduct periodic Emergency Operations Facility briefings based on plant 
conditions / other problems.  

3.2.9 If offsite assistance is needed, advise the Administrative and Logistics 
Coordinator to call the required organizations as needed. Request the Security 
Coordinator to arrange for access when assistance arrives.  

3.2.10 Review and approve draft information for the JENC compiled by the Information 
Coordinator as necessary.  

3.2.11 Assist the Emergency Coordinator with activities supporting implementation of 
the Severe Accident Management Guidelines.  

3.2.12 If the Emergency Operations Facility is relocated to the Backup Emergency 
Operations Facility return responsibilities to the Emergency Coordinator for: 

"* Notification of offsite emergency management agencies.  

"* Making Protective Action Recommendations as necessary to offsite emergency 
management agencies.  

3.2.13 When the Backup Emergency Operations Facility is activated resume 
responsibility of the non-delegable responsibilities listed above.

PV2I6-08NJ 8-88)
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3.3 Terminal Actions 

3.3.1 Perform the following actions for event termination or downgrade.  

3.3.1.1 Address the following items with the Emergency Coordinator: 

1. The anticipated plant response is such that there should be no 
challenge to any fission product barriers or radiation releases in excess 
of Technical Specifications.  

2. Present plant conditions offer no possibility of an adverse impact on the 
health and safety of the public and plant personnel.  

3. Measures have been successfully instituted to correct or compensate 
for malfunctioning equipment.  

3.3.1.2 Consult with USNRC representatives in the Emergency Operations Facility 
(if present), personnel at the State Technical Operations Center, and 
personnel with the Arizona Radiation Regulatory Agency prior to 
emergency event downgrade or termination.  

3.3.1.3 Direct all coordination for the release of information through the State 
Emergency Operations Center / Technical Operations Center so that 
Protective Action Recommendations can be considered.  

3.3.1.4 Do not inform the JENC of event downgrading or termination.  

3.3.1.5 Upon emergency event termination, direct the Government Liaison to notify 
offsite agencies within 15 minutes of event termination and to notify 
PVNGS Emergency Response Organization personnel.  

3.3.1.6 If appropriate, establish the Recovery Organization in accordance with 
Appendix 0.  

3.3.2 When the event is terminated, collect all EOF personnel documentation and logs 
and forward associated paperwork to the Emergency Planning Department.

'V216O0'N1 (8-8P
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4.0 ADMINISTRATIVE AND LOGISTICS COORDINATOR ACTIONS 

4.1 Initial Actions 

4.1.1 When duties have been assumed and an informational briefing has been 
received, ensure that the facility ERFDADS terminals are functioning properly 
and that all communications equipment is operational. As necessary, refer to 
Appendix N, ERFDADS Operation, for guidance.  

4.1.2 Brief the Security Coordinator on required facility security measures and 
Administrative Support personnel on necessary job duties.  

4.1.3 Synchronize all clocks in the facility with that of the Affected Unit.  

4.2 Subsequent Actions 

4.2.1 If directed, at any time during the event, to form provisions for relocation of facility 
staff, relocate selected positions and facility operations to the Backup Emergency 
Operations Facility. EPIP-05, Backup Emergency Operations Facility, may be 
referenced for further guidance.  

4.2.2 Contact the Operations Advisor in the Satellite Technical Support Center, the 
Security Director in the Technical Support Center, and the Operations Support 
Center Coordinator in the Operations Support Center and request each to 
perform the following: 

"* provide a summary of staffing requirements / rotation schedule for their 
facilities to you as time permits 

"* ensure personnel in their facilities will not exceed overtime limitations per 
Technical Specifications 

4.2.3 Request that Costs and Budgets personnel establish a Work Breakdown 
Structure (WBS) Number for event / insurance tracking purposes.  

4.2.4 As directed, contact offsite support organizations to obtain the necessary 
technical and/or additional personnel support.  

4.2.5 When the Operations Advisor in the Satellite Technical Support Center, the 
Security Director in the Technical Support Center, and the Operations Support 
Center Coordinator in the Operations Support Center have each provided shift 
staffing requirements for their facility, record Personnel Shift Staffing for all onsite 
facilities and submit to the Emergency Operations Director. Form EP-0011, 
Personnel Shift Staffing (see Appendix C) may be used as guidance.  

4.2.6 If necessary, contact Fire Protection personnel to obtain additional respiratory 
protection equipment from inventories maintained by Fire Protection.

PV216-O8NI (8-88)
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4.2.7 If directed, contact additional Emergency Response Organization support 
personnel for duty, ensuring that 10 CFR 26.20(e) FFD requirements are 
maintained. Form EP-0013, Duty Contact Register (see Appendix C) may be 
used for guidance.  

4.2.8 As required, maintain support in the following areas for the onsite facilities: 

"* administrative support 

"* technical documentation / manuals 

"* communications equipment 

"* analytical equipment 

"• additional personnel 

"• transportation 

"* housing / food (staff support) 

4.3 Terminal Actions 

4.3.1 Collect all documentation and associated logs from the Security Coordinator and 
Administrative Support personnel at event termination.  

4.3.2 Submit logs, data, and other documentation to the Emergency Operations 
Director after event termination.
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5.0 ADMINISTRATIVE SUPPORT ACTIONS 

5.1 Initial Actions 

5.1.1 Consult with the Administrative and Logistics Coordinator to determine and 
initiate immediate support functions required to aid activation of the facility.  

5.2 Subsequent Actions 

5.2.1 Render assistance and support for various duties as assigned.  

5.3 Terminal Actions 

5.3.1 Submit logs, data, and other documentation to the Administrative and Logistics 
Coordinator after event termination.

P
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6.0 ASSISTANT EMERGENCY OPERATIONS DIRECTOR ACTIONS 

6.1 Initial Actions 

6.1.1 Consult with the Emergency Operations Director and assist with support 
functions required to aid activation of the facility.  

6.2 Subsequent Actions 

6.2.1 Render assistance and support for various duties as assigned.  

6.3 Terminal Actions 

6.3.1 Submit logs, data, and other documentation to the Emergency Operations 
Director after event termination.
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7.0 DOSE ASSESSMENT HEALTH PHYSICIST ACTIONS 

7.1 Initial Actions 

7.1.1 Contact the Radiation Protection Monitor (if the RAC has not already done so) 
and obtain a detailed briefing on completed dose projections, PARs issued by the 
RPM, and related issues. When satisfied, formally assume dose projection 
responsibilities. The relief of the RPM should be done as soon as practical; 
and may be done well in advance of the formal EOF activation.  

7.1.2 Access ERFDADS and determine the status of current meteorological conditions 
and available plant data. If Met data is unavailable take the appropriate 
alternative actions per the guidance in Appendix F, Dose Projection.  

7.1.3 Contact the Radiological Monitoring Technician and request a briefing on current 
RMS conditions, limitations and Tech Spec implications. Request an update on 
significant changes.  

7.1.4 Review current dose projections and Protective Action Recommendations issued 
by PVNGS for accuracy and applicability to current conditions.  

7.1.5 Consult with the Technical Analysis Manager to determine the most probable 
effluent release pathways and release duration.  

NOTE 

If dose projections can no longer be performed in 
the EOF, e.g., if the EOF is being evacuated to the 
Backup EOF, dose projection duties may be 
transferred back to the RP Monitor in the STSC.  

7.2 Subsequent Actions 

7.2.1 If conditions have changed or "bounding" parameters have been requested, 
perform dose projections, with emphasis placed on source term, meteorological 
data, and radiological field assessment data.  

7.2.2 Recommend Protective Action Recommendations (PARs) to the Radiological 
Assessment Coordinator in accordance with Appendix B, Protective Action 
Recommendations.  

7.3 Terminal Actions 

7.3.1 Submit logs, data, and other documentation to the Radiological Assessment 
Coordinator after event termination.
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8.0 GOVERNMENT LIAISON ACTIONS 

8.1 Initial Actions 

8.1.1 When duties have been assumed and an informational briefing has been 
received, establish contact with the Satellite Technical Support Center 
Communicator in the Affected Unit, relieve that individual of duties and 
responsibilities, and request a transmitted copy of the current Palo Verde NAN 
Emergency Message Form.  

NOTE 

Notifications of downgrade to an emergency 
classification or protective actions recommended to 
state authorities by PVNGS shall not be transmitted 
to the Joint Emergency News Center.  

8.1.2 If requested by the Emergency Operations Director, contact the following 

agencies and inform them of Emergency Operations Facility activation: 

"* Joint Emergency News Center (JENC Technical Advisor) 

"* State Technical Operations Center (Offsite Technical Representative) 

8.2 Subsequent Actions 

8.2.1 Notify the following agencies of radioactive plume travel direction / speed: 

"• Federal Aviation Administration 

"* National Transportation Safety Board 

8.2.2 Notify the Institute of Nuclear Power Operations (INPO) of the emergency.  

8.2.3 Notify offsite agencies within 15 minutes of any change in emergency 
classification or protective action recommendation, or event termination. (See 
Appendix D - Notification.) 

8.2.4 If directed, collect information for a follow-up emergency message. (See 
Appendix D - Notification.) 

8.2.5 If plant information is requested by Joint Emergency News Center or State 
Technical Operations Center staff, provide information only to the JENC 
Technical Advisor, the JENC Facility Coordinator, or State Technical Operations 
Center staff members.

P
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8.2.6 Provide briefing assistance for government staff at the EOF to the Technical 
Analysis Manager as necessary.  

8.2.7 If the Emergency Operations Facility is relocated to the Backup Emergency 
Operations Facility contact the Satellite Technical Support Center Communicator 
in the Affected Unit and return duties and responsibilities to that individual.  

8.2.8 When duties have been resumed at the Backup Emergency Operations Facility, 
establish contact with the Satellite Technical Support Center Communicator in 
the Affected Unit, relieve that individual of duties and responsibilities, and request 
a transmitted copy of the current Palo Verde NAN Emergency Message Form.  

8.3 Terminal Actions 

8.3.1 Submit logs, data, and other documentation to the Technical Analysis Manager 
after event termination.

�V2�fi.3RNI In AS,P
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9.0 INFORMATION COORDINATOR ACTIONS 

9.1 Initial Actions 

9.1.1 When duties have been assumed and an informational briefing has been 
received, establish communications with the Joint Emergency News Center 
Technical Advisor or Facility Coordinator.  

NOTE 

Notifications of downgrade to an emergency 
classification or protective actions recommended to 
state authorities by PVNGS shall not be transmitted 
to the Joint Emergency News Center.  

9.2 Subsequent Actions 

9.2.1 Gather appropriate information and draft materials. (Ensure accurate emergency 
classification dates and times are retrieved from Block 3 of Form EP-0541, Palo 
Verde NAN Emergency Message Form.  

9.2.2 Unless relieved by corporate financial personnel, notify American Nuclear 
Insurers of the emergency and advise with updates as the need arises.  

9.2.3 Prepare draft information for approval by the Emergency Operations Director and 
transmit the approved draft information to the Joint Emergency News Center.  

9.3 Terminal Actions 

9.3.1 Submit logs, data, and other documentation to the Emergency Operations 
Director after event termination.

V216-08NI (8-88)
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10.0 PLANT STATUS TECHNICIAN ACTIONS 

10.1 Initial Actions 

10.1.1 When duties have been assumed and an informational briefing has been 
received, establish communications monitoring capability with the Unaffected 
Shift Technical Advisor in the Satellite Technical Support Center / Control Room 
and the Plant Status Technician in the Technical Support Center.  

10.1.2 Record an initial set of current plant data on the facility plant status boards using 
the approved color code scheme.  

10.2 Subsequent Actions 

10.2.1 Maintaining open communications capability previously established, record 
accurate, current plant data on the facility plant status boards on a continuing 
basis using the approved color code scheme.  

10.3 Terminal Actions 

10.3.1 Submit logs, data, and other documentation to the Technical Analysis Manager 
after event termination.

PV216-0NI (8-881PV216-O8NI (8-88)



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 18 of 440 

Revision 
EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

11.0 RADIATION PROTECTION SUPPORT TECHNICIAN ACTIONS 

11.1 Initial Actions 

11.1.1 When duties have been assumed and an informational briefing has been 
received, place the Emergency Operations Facility Radiation Monitoring System 
monitor RU-13B into operation in the Emergency Mode in accordance with the 
posted monitor instructions. See the map at the end of this section for equipment 
locations.  

11.1.2 Remove the Area Radiation Monitor from the emergency locker and place it into 

operation in the Emergency Operations Facility.  

11.2 Subsequent Actions 

11.2.1 Establish a contamination control point at the Emergency Operations Facility 
Stairway #1 airlock entrance as required.  

11.2.2 If habitability surveys are needed, perform the following actions: 

11.2.2.1 Place a thermoluminiscent dosimeter in each facility airlock.  

11.2.2.2 Periodically ensure no upscale trends exist on RU-1 3B for gaseous, 
particulate, and Iodine activity.  

11.2.2.3 Perform facility air sampling in accordance with 75RP-9RP07, Radiation 
Surveys. <10 cubic feet air samples may be taken for ALARA 
considerations. Form EP-0481, Air Sample Data (see Appendix C) may be 
used for calculations 

11.2.3 Maintain dosimetry requirements as per the RAC's direction.  

11.2.4 If EOF RMS Monitor RU-1 3B alarms, investigate and resolve annunciator alarms 
and evaluate the impact on facility filtration.  

11.2.5 Assist the Radiological Assessment Coordinator with administrative functions.  

11.3 Terminal Actions 

11.3.1 Place the Emergency Operations Facility Radiation Monitoring System monitor 
RU-13B into operation in the Normal Mode in accordance with the posted monitor 
instructions.  

11.3.2 Submit logs, data, and other documentation to the Radiological Assessment 
Coordinator after event termination.

P
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All postings are premade, and support clips are glued to walls #1 and #2.  

* Post back stairs "No Entry/No Exit" at #1 

* Post Elevator area and set up frisker at #2 

* Set up EC-4 in hall outside storage room.  

* For assistance with RU-1 3, call Unit RM Tech or have Logistics Coord. contact 
I&C.  

* Post TLD in #1 and #2 as required.
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12.0 RADIOLOGICAL ASSESSMENT COMMUNICATOR ACTIONS 

12.1 Initial Actions 

12.1.1 When duties have been assumed and an informational briefing has been 
received, determine and report the operability status of the following 
communications circuits to the Radiological Assessment Coordinator and the 
Administrative and Logistics Coordinator: 

"* normal telephone systems 

"* dedicated voice systems 

"* Environmental Assessment Line 

"* Base station radio 

12.1.2 Establish communications capabilities with radiological assessment personnel in 
the Technical Support Center and the Affected Unit Satellite Technical Support 
Center using the normal telephone system.  

12.2 Subsequent Actions 

12.2.1 Direct the RFAT teams as requested and coordinate team movement with offsite 
agency teams. Consideration should be given for the following: 

* 2 teams at the Site Boundary - 1 at each plume edge 

• 1 team at the leading edge of the plume 

* Teams alternated for plume centerline sampling (ALARA) 

12.2.2 Plot reported dose rates and team locations to aid in plume tracking.  

12.2.3 Maintain communications logs regarding radiological assessment.  

12.2.4 Initiate a tracking mechanism of EDE / TEDE ratios for individual team member 
exposures and notify the RAC is it becomes prudent to consider implementation 
of Potassium Iodide (KI) administration.  

12.2.5 Inform the Radiological Assessment Coordinator of changes in radiological status 
that could change Protective Action Recommendations (see Appendix B 
Protective Action Recommendations) or emergency classification (see Appendix 
A - Emergency Action Levels).  

12.3 Terminal Actions 

12.3.1 Submit logs, data, and other documentation to the Radiological Assessment 
Coordinator after event termination.
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13.0 RADIOLOGICAL ASSESSMENT COORDINATOR ACTIONS 

13.1 Initial Actions 

13.1.1 Contact the Radiation Protection Monitor in the Satellite Technical Support 
Center and determine dose projections, Protective Action Recommendations 
made thus far, status / location of offsite survey teams dispatched and extent and 
consequences of radiological releases / plant conditions.  

13.1.2 Relieve the Radiation Protection Monitor in the Satellite Technical Support Center 
of responsibilities for Off-Site Teams and Dose Assessment. The relief of the 
RPM should be done as soon as practical; and may be done well in 
advance of the formal EOF activation.  

13.1.3 When duties have been assumed and an informational briefing has been 
received, ensure that the following personnel are fully briefed: 

"* USNRC Liaison, Health Physics 

"• Radiological Assessment Communicator 

"* Radiation Protection Support Technician 

"• Dose Assessment Health Physicist* 

* A qualifed RAC who is also qualifed as an DAHP may choose to assume both 
functions for facility activation purposes.  

13.1.4 Contact the Radiological Protection Coordinator in the Technical Support Center 
and review known conditions, release points, etc. Periodically update the RPC 
as conditions change.  

13.2 Subsequent Actions 

13.2.1 Establish contigency plans to obtain alternate data if ERFDADS / Radiation 
Monitoring System/Met Data or dose assessment software is unavailable.  

13.2.2 If airborne activity or plume travel are such that the EOF may be impacted, direct 
that a facility contamination control point is properly established and that local 
area thermoluminescent dosimetry has been placed in each facility airlock.  

13.2.3 Review Dose Projections and field team data and determine if a change in 
Protective Action Recommendation (see Appendix B - Protective Action 
Recommendations) or emergency classification (see Appendix A - Emergency 
Action Levels) is required. Discuss necessary changes with the EOD. Form 
EP-0381, Dose Projected PAR (see Appendix C - Forms) may be used to assist.  

13.2.4 If EOF habitability is impacted, advise the Emergency Operations Director of the 
need to relocate Emergency Operations Facility personnel to a backup facility.
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13.2.5 If the EOD has directed EOF relocation, perform the following actions: 

13.2.5.1 Evaluate the necessity to go to the Buckeye Airport to decontaminate EOF 
staff prior to relocating to the Backup EOF.  

13.2.5.2 Notify radiological staff members to go to the Backup EOF or another 
facility based on the event.  

13.2.5.3 Contact the Radiation Protection Monitor and assign the RPM the 
responsibility for performance of dose projection, protective action 
recommendations and control of offsite survey teams.  

13.2.5.4 Upon arrival at a backup facility, relieve the RPM of the responsibilities 
previously assigned.  

13.2.6 Determine personnel traffic areas, entry and exit routes, and personnel 
radiological protection requirements outside the Protected Area.  

13.2.7 Take actions for Site Evacuation in accordance with Appendix J, Site Evacuation.  

13.2.8 If the Radiological Assessment Communicator requests input on survey team 
location, evaluate meteorological data, plant radiological release points, and 
dose projection data. Provide direction for survey teams and issue EDE / TEDE 
SID limits if required. The Dose Projection Technical Bases may be used for 
guidance.  

13.2.9 If state survey data has been transmitted to the EOF, ensure that the Radiological 
Assessment Communicator receives the state survey team data.  

13.2.10 If Assembly has been directed by the Emergency Coordinator, evaluate 
Assembly Areas outside the Protected Area for potential of radiological hazards 
and dispatch survey teams, if required.  

13.3 Terminal Actions 

13.3.1 Ensure that dose rate meters from the emergency kit are transmitted to the 
calibration facility for calibration and required maintenance after event 
termination.  

13.3.2 If implementation of a recovery effort is appropriate after event termination, 
consult with the Emergency Operations Director regarding Radiation Protection 
support.
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13.3.3 Collect all documentation and associated logs from the following support 
personnel: 

"* Dose Assessment Health Physicist 

"• Radiation Protection Support Technician 

"* Radiological Assessment Communicator 

"• USNRC Liaison Health Physics 

13.3.4 Submit logs, data, and other documentation to the Emergency Operations 
Director after event termination.
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14.0 SECURITY COORDINATOR ACTIONS 

14.1 Noteworthy Items 

14.1.1 Ventilation for the EOF is maintained in the "Filtration Mode" of operation, which 
is the normal lineup, to ensure that the facility remains habitable. This mode 
maintains the facility under a positive pressure with respect to the outside 
environment and filters the air supply. Use of this document assumes that no 
maintenance is currently being performed on the facility ventilation system and 
that the system is in the proper mode of operation. Facility habitability for the 
EOF is maintained by closing the airlock doors and verifying positive pressure in 
the EOF.  

14.2 Initial Actions 

14.2.1 Post the appropriate signs at the EOF access points. Ensure that all EOF airlock 
doors are closed to maintain facility habitability. Lock the inner airlock door (door 
E-A18) at Stairway #2.  

NOTE 

Ventilation for the EOF is not to be taken out of the 
"Filtration Mode" except when inspections or 
maintenance must be performed.  

14.2.2 Verify proper EOF emergency ventilation system operation by conducting the 

following steps at the Magnehelic Gauges located next to the RMU-13 panel: 

14.2.2.1 Verify that each valve is in the open position.  

14.2.2.2 Verify the EOF to Outside gauge reads greater than or equal to 0.125.  

14.2.2.3 Verify the EOF to First Floor gauge reads greater than or equal to 0.125.  

14.2.3 After verification of emergency ventilation system operation, complete the 
appropriate action: 

14.2.3.1 If no abnormalities were noted, inform the Administrative & Logistics 
Coordinator that the status of the emergency ventilation has been verified.  

14.2.3.2 If any abnormalities were noted, inform the Administrative & Logistics 
Coordinator that the status could not be verified and that HVAC 
Maintenance Engineers must be notified.
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14.2.3.3 If differential pressure is less than 0.125, inform the EOD for determination 
on continued habitability. Notify the Administrative & Logistics Coordinator 
and Security Director of the decision.  

14.2.4 If the decision is made to relocate to the backup EOF, retrieve a portable radio 
from the EOF Storage Room. Contact CAS and direct them to re-program the 
radio to the Security talk group channel configuration.  

14.2.5 When duties have been assumed and an informational briefing has been 
received, contact the Security Director and complete the following: 

14.2.5.1 Determine the current site access restrictions if any.  

14.2.5.2 Notify the Security Headquarters Team Leader of any individuals who will 
require access to the site.  

14.2.5.3 Inform the Administrative & Logistics Coordinator of any required actions.  

14.3 Subsequent Actions 

14.3.1 Ensure that 10 CFR 26.20(e) FFD requirements have been maintained. Form 
EP-0013, Duty Contact Register (see Appendix C) may be used for guidance.  

14.3.2 If the Emergency Coordinator has directed a site evacuation, take the following 

actions: 

14.3.2.1 Advise the Emergency Operations Director.  

14.3.2.2 Advise the Radiological Assessment Coordinator (RAC) of the evacuation 
directive and request radiological monitoring team support.  

14.3.2.3 With recommendations from the RAC, assign personnel as Reassembly 
Team Leaders and brief them on acceptable evacuation route(s) to use and 
on the Reassembly Area. See EPIP-06, Reassembly Area Actions for 
guidance.  

14.3.2.4 Contact the Water Reclamation Facility Shift Supervisor and direct the 
distribution of emergency van keys, if necessary.  

14.3.2.5 Contact local law enforcement agencies and advise them of the site 
evacuation and request assistance with traffic control, if required.  

14.4 Terminal Actions 

14.4.1 Submit logs, data, and other documentation to the Administrative and Logistics 
Coordinator after event termination.
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15.0 SHIFT TECHNICAL ADVISOR ACTIONS 

15.1 Initial Actions 

15.1.1 When duties have been assumed and an informational briefing has been 
received, access ERFDADS and assess the status of plant systems and critical 
plant parameters.  

15.2 Subsequent Actions 

15.2.1 Contact technical support personnel as directed.  

15.2.2 Maintain communications with technical support personnel and with the Shift 
Technical Advisor in the Technical Support Center regarding technical status, 
proposed recommendations, and corrective actions.  

15.2.3 Advise the Plant Status Technician of any significant changes to plant status and 
the Technical Analysis Manager of proposed recommendations and any 
significant changes to plant status.  

15.3 Terminal Actions 

15.3.1 Submit logs, data, and other documentation to the Technical Analysis Manager 
after event termination.
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16.0 SYSTEMS ENGINEERING ACTIONS 

16.1 Initial Actions 

16.1.1 When duties have been assumed and an informational briefing has been 
received, contact the Engineering Section in the Technical Support Center for 
analyses requirements.  

16.1.2 Access ERFDADS and ensure an accurate baseline data set is conveyed 
appropriately to the Plant Status Technician.  

16.2 Subsequent Actions 

16.2.1 Maintain ERFDADS data analyses and ensure critical data is relayed to the Plant 
Status Technician as required.  

16.2.2 Provide recommendations to the Technical Analysis Manager as required.  

16.3 Terminal Actions 

16.3.1 Submit logs, data, and other documentation to the Technical Analysis Manager 
after event termination.
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17.0 TECHNICAL ANALYSIS MANAGER ACTIONS 

17.1 Initial Actions 

17.1.1 When duties have been assumed and an informational briefing has been 
received, provide a status briefing to the following personnel: 

"* Government Liaison 

"* Plant Status Technician 

"* Shift Technical Advisor 

"* Systems Engineering 

17.1.2 Contact the Technical Engineering Manager in the Technical Support Center and 
request an assessment of plant conditions.  

17.1.3 Determine the need for and contact any additional engineering and technical 
support personnel as required.  

17.2 Subsequent Actions 

17.2.1 Coordinate with Engineering personnel and, based on an assessment of plant 
conditions, evaluate the projected occurrences and their corrective actions, 
noting the following considerations: 

"* recommended strategy to reduce or eliminate the effects of the projected 
occurrence 

"* recommended strategy to reduce or eliminate source terms and the 
subsequent offsite release (requires Radiological Assessment Coordinator 
consultation) 

"• functional status of plant safety systems 

17.2.2 Consult with the Technical Engineering Manager in the Technical Support Center 
to determine any technical changes in plant conditions which may have occurred, 
recommendations, and the need to modify the current Engineering evaluations, if 
necessary.  

17.2.3 With assistance from the Government Liaison, maintain offsite agency 
representatives stationed in the facility advised of current Engineering 
evaluations and contingencies.  

17.2.4 As necessary, continue with assessment, analyses, and evaluations of projected 
occurrences and their corrective actions.
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17.2.5 Maintain the Dose Assessment Health Physicist advised of changing plant 
conditions which may affect the magnitude or duration of any potential 
radiological release.  

17.2.6 Maintain the Plant Status Technician advised of any technical change in plant 
conditions which may affect the accuracy of plant status board data.  

17.2.7 Verify the accuracy and adequacy of any technical information prior to its release 
for public dissemination by the Information Coordinator.  

17.2.8 Consult with the Technical Engineering Manager in the Technical Support Center 
and the Emergency Operations Director regarding current plant status and 
recommendations for additional resources required for plant stabilization and 
recovery.  

17.3 Terminal Actions 

17.3.1 Collect all documentation and associated logs from the following support 
personnel: 

* Government Liaison 

* Plant Status Technician 

* Shift Technical Advisor 

* Systems Engineering 

17.3.2 Submit logs, data, and other documentation to the Emergency Operations 
Director after event termination.
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18.0 USNRC LIAISON HEALTH PHYSICS ACTIONS 

18.1 Initial Actions 

18.1.1 When duties have been assumed and an informational briefing has been 
received, contact the USNRC using the Health Physics Network telephone.  

18.1.2 When contact with the USNRC has been established, identify yourself as the 
HPN Communicator at Palo Verde and request connection to the HPN 
Teleconference Bridge.  

18.1.3 When connection to the HPN Teleconference Bridge has been established, 
provide the initial radiological conditions for the event.  

18.2 Subsequent Actions 

18.2.1 Maintain continuous communications with the USNRC until relieved by a 
representative of the USNRC Emergency Response Team.  

18.3 Terminal Actions 

18.3.1 Submit logs, data, and other documentation to the Radiological Assessment 
Coordinator after event termination.

P
V21.-.8.... 88)



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 31 of 440 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP04 vision 

Appendix A Page 1 of 14 

Appendix A - Emergency Action Levels 

1.0 Precautions and limitations 

1.1 The Emergency Action Levels in this section each incorporate an Emergency Action 
Level Identification Code (i.e., nn-nn) immediately following the Emergency Action 
Level statement. This code functions as a cross-reference to the PVNGS Emergency 
Action Level Technical Bases in Appendix P- EAL Technical Bases. The first number 
corresponds to the EAL table number in this section. The second number corresponds 
to the sequential EAL within that table. The identification code number is also employed 
as data on PVNGS Emergency Message Forms.  

1.2 Each entry in this section incorporates the industry generic Initiating Condition (IC) and 
the plant specific Emergency Action Level. The Initiating Condition should be reviewed 
to ensure the significance addressed by the Emergency Action Level is taken into 
consideration.  

1.3 The plant operating Mode that existed at the time the event occurred, prior to any 
protective system or operator action initiated in response to the condition, is the 
applicable Mode of the Emergency Action Levels. If an event occurs, and a lower or 
higher plant operating Mode is reached before the emergency classification can be 
made, the declaration shall be based on the Mode that existed at the time the event 
occurred.  

1.4 If a conflict exists in the classification level due to an Emergency Action Level 
discrepancy, the Emergency Action Level most accurately describing the condition 
should be applied when classifying the event.  

1.5 If an indication of barrier challenge or failure exists which is inconsistent with the 
current emergency classification, rediagnose plant conditions and implement the 
emergency classification indicated.  

1.6 If a more severe Fission Product Barrier "LOSS" Category in Section 3 has been met, 
then assume the "POTENTIAL LOSS" criteria of the associated category has been 
automatically satisfied.  

1.7 Used in the context of a steam generator tube rupture as stated in the Fission Product 
Barrier Emergency Action Level [1-7], a "prolonged release of contaminated secondary 
coolant" encompasses a main steam line break, feedwater line break, stuck open 
steam generator safety and/or atmospheric dump valve(s), and plant cooldown (i.e., to 
Mode 5) while steaming the affected steam generator to atmosphere.

P
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2.0 Instructions

2.1 Evaluate the following tables and determine the most accurate Emergency Action Level 
which is currently being met or exceeded.  

2.2 Direct the Onshift Shift Technical Advisor or another Emergency Coordinator qualified 
individual to independently verify your determination.

�V216-O8NI I8.ae)

I

3



Table 1: Fission Product Barrier Reference (Modes 1-4) 
FUEL CLAD BARRIER RCS BARRIER CONTAINMENT BARRIER 

POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS 
Highest valid CET Highest valid CET temperature > RCS leak > 44 gpm [1-6] RCS leak rate > available CTMT pressure 50 psig and Rapid unexplained CTMT temperature > 50"F 120O0F [1-1] makeup capacity as indicated increasing [1-10] pressure decrease following 

by a loss of RCS subcooling initial increase [1-10] superheated [1-1] (i.e., RCS at saturation 
conditions) [1-6] 

RCS activity > 300,uCi/gm Dose CTMT pressure > 8.5 psig with CTMT pressure or sump level Equivalent 1-131 [1-3] both CTMT Spray Systems not response not consistent with 
operating (1-10] LOCA conditions [1-10] 

CTMT radiation monitor: CTMT radiation monitor: Failure of both CTMT isolation RU-148 > 1.2E+06 mrem/hr, or RU-148 > 6.2E+09 mrem/hr, or valves in any one line to close RU-149 g 1.8E+06 mrem/hr, RU-149 > 8 7E+09 mrern/hr and pathway to the [1-4] [1-11] environment exists 
[1-13] 

Valid RVLMS level SGTR > 44 gpm [1-7] SGTR > 132 gpm with a Release of contain. Secondary currently or previously prolonged release of side to atmosphere (i e., S/G < 21%plenum [1-2] contaminated secondary safety or ADV) with S/G P/S 
coolant occurring from the leakage > Tech Spec allowable 
ruptured S/G to the S/G P/S leakage [1-14] 
environment (see Limitations in 
Section 1) [1-7] 

LOAF such that minimum H, concentation > 3.5% 
acceptable feedwater flow 
cannot be maintained [1-8] by volume [1-101 

CET > 12009F and not restored 
w/i 15 min. or CET > 700OF with 
RVLMS < 21% plenum and not 
restored within 15 min. [1-12] 

Any condition that, in the opinion of the SM/EC, Any condition that, in the opinion of the SM/EC, Any condition that, in the opinion of the SM/EC, 
indicates loss or potential loss of Fuel Clad Barrier indicates loss or potential loss of RCS Barrier indicates loss or potential loss of CTMT Barrier [1-5] [1-9] [1 -15] 

APPLY THE CRITERIA ABOVE TO THE CONDITIONS BELOW 
UNUSUAL EVENT (NUE) ALERT SITE AREA EMERGENCY (SAE) GENERAL EMERGENCY (GE) 

Any loss OR any potential loss of Containment Any loss OR any potential loss of either Fuel Loss of both Fuel Clad and RCS Loss of any two barriers 
Clad or RCS 

OR AND 

Potential loss of both Fuel Clad and RCS Potential loss of a third barrier 

OR 

Potential loss of either Fuel Clad or RCS AND 
loss of any additional barrier
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S Table 2: Electrical Event Category (Modes 1-6 and defueled unless specified) 
UNUSUAL EVENT (NUE) ALERT SITE AREA EMERGENCY (SAE) GENERAL EMERGENCY (GE) 

IC - Loss of All Offslte Power to Essential IC - AC Power Capability to Essential Buses IC - Loss of All Offsite Power and Loss of All IC - Prolonged Loss of All Offslte Power and Buses for > 15 Minutes Reduced to a Single Power Source for > 15 Onslte AC Power to Essential Buses Prolonged Loss of All Onsite AC Power 
Minutes Such That Any Additional Single Loss of offsite power (ESF XFMRs) to both 4.16 Failure Would Result In Station Blackout Loss of offsite power (ESF XFMRs) and loss of Loss of offsite power (ESF XFMRs) and loss of KV Class 1 E buses PBA-S03 and PBB-S04 for onsite AC power (EDGs) to both 4.16 KV Class onsite AC power (EDGs) to both 4.16 KV Class > 15 minutes and both Emergency Diesel Either PBA-EI-S03 or PBB-EI-S04 indicates no 1 E buses PBA-S03 and PBB-S04 for > 15 1 E buses PBA-S03 and PBB-S04 in Modes 1-4 Generators (EDGs) are supplying power to their voltage in Modes 1-4 under the following minutes in Modes 1-4 [2-5] AND respective 4.16 KV Class 1 E buses [2-1] condition: Power restoration to at least one 4.16 KV Class 

tE bus within 4.5 hours is not likely or Loss of offsite power (ESF XFMRs) to both 4.16 degradation of core cooling based on Fission 
KV Class 1 E buses PBA-S03 and PBB-S04 for Product Barrier monitoring is indicated [2-7] 
> 15 minutes and one 4.16 KV Class 1E bus is 
powered from a single onsite power source 
(EDG) 
OR 
Loss of onsite power (EDGs) to both 4.16 KV 
Class 1 E buses PBA-S03 and PBB-S04 for > 15 
minutes and one 4.16 KV Class 1 E bus is 
powered from a single offsite power source 
(ESF XFMR) [2-3] 

IC - Loss of All Offsite Power and Loss of All 
Onsite AC Power to Essential Buses During 
Cold Shutdown or Refueling Mode 

Loss of offsite power (ESF XFMRs) and loss of 
onsite AC power (EDGs) to both 4.16 KV Class 
1E buses PBA-S03 and PBB-S04 for > 15 
minutes in Modes 5-6 and Defueled [2-4] 

IC - Unplanned Loss of Required DC Power IC - Loss of All Vital DC Power 
During Cold Shutdown or Refueling Mode for 
> 15 Minutes Loss of all required 125 V Class 1E DC power 

(voltage < 112 as indicated on PKA-EI-M41, Unplanned loss of required 125 V Class 1E DC PKB-EI-M42, PKC-EI-M43, and/or PKD-EIpower (voltage < 112 as indicated on PKA-EI- M44) for > 15 minutes in Modes 1-4 [2-6] 
M41, PKB-EI-M42, PKC-EI-M43, and/or PKD
El-M44) for > 15 minutes in Modes 5-6 and 
Detueled [2-2]
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Table 3: Radiological Event Category (Modes 1-6 and defueled unless specified)
UNUSUAL EVENT aNle3R I Al ernt ( 1 -6 e u sefd

IC - Any Unplanned Release of Gaseous or 
Liquid Radioactivity to the Environment that 
Exceeds Two Times the Radiological 
Technical Specifications for 60 Minutes or 
Longer 

"* Per 74RM-9EF41: 
Confirmed Plant Vent sample analysis or valid 
reading on Plant Vent RU-143 CH-i indicating 
> 1.22E-03 /Ci/cc sustained for 60 minutes or 
longer 
OR 
Valid dose assessment indicates> 1000 
mrem/year Total Body Dose at the Site 
Boundary (3-1] 

IC - Any Unplanned Release of Gaseous or 
Liquid Radioactivity to the Environment that 
Exceeds Two Times the Radiological 
Technical Specifications for 60 Minutes or 
Longer 

Per 74RM-9EF41: 
Confirmed Fuel BIdg. samole analvsis or valid

li PI -AREA EMERGIENCY (SAE)
IC - Any Unplanned Release of Gaseous or 
Liquid Radioactivity to the Environment that 
Exceeds 200 Times the Radiological 
Technical Specifications for 15 Minutes or 
Longer 

* Per 74RM-9EF41 
Confirmed Plant Vent sample analysis or valid 
reading on Plant Vent RU-143 CH-1 indicating 
> 1.22E-02 pCi/cc sustained for 15 minutes or 
longer 
OR 
Valid dose assessment indicates > 10000 
mrem./year Total Body Dose at the Site 
Boundary [3-8] 

IC - Any Unplanned Release of Gaseous or 
Liquid Radioactivity to the Environment that 
Exceeds 200 Times the Radiological 
Technical Specifications for 15 Minutes or 
Longer 

' Per 74RM-9EF41:

2

. F O..... • ...............e •, m ur vaio C.onfirmed Fuel Bldg. sample analysis or valid " Per 74RM-9EF41 reading on Fuel Bldg. RU-145 CH-1 indicating reading on Fuel Bldg. RU-146 CH-1 indicating reading on Fuel Bldg. RU-146 CH-1 indicating Confirmed Fuel Bldg. sample analysis or valid > 3.12E-03 pCI/cc sustained for 60 minutes or > 1. 13E-01 pCi/cc sustained for 15 minutes or > 1.96E+00/JCi/cc sustained for 15 minutes or reading on Fuel Bldg. RU- 146 CH-2 indicating longer longer longer > 1.96E+01 i/JCVcc sustained for 15 minutes or OR OR OR longer Valid dose assessment indicates > 1000 Valid dose assessment indicates> 10000 Valid dose assessment indicates > 100 mrem/hr OR mrem/year Total Body Dose at the Site mrtem/year Total Body Dose at the Site External EDE at the Site Boundary Valid dose assessment indicates > 1000 Boundary [3-2] Boundary [3-9] OR mrem/hr External EDE at the Site Boundary 
Valid dose assessment indicates > 1 OOE1+06 OR 
mren/year Total Body Dose at the Site Valid dose assessment indicates > 1 00E+07 Boundary [3-15] mrem/year Total Body Dose at the Site 

Boundary [3-18] • If the monitor reading is sustained for longer than the time frame specified and required assessments cannot be completed within this period, then the declaration must be made based on the valid reading.
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IC - Boundary Dose Resulting from an Actual 
or Imminent Release of Gaseous 
Radioactivity that Exceeds 100 mR Whole 
Body or 500 mR Child Thyroid for the Actual 
or Projected Duration of the Release 

* Per 74RM-9EF41: 
Confirmed Plant Vent sample analysis or valid 
reading on Plant Vent RU-144 CH-1 indicating 
> 2.20E-01 #Ci/cc sustained for 15 minutes or 
longer 
OR 
Valid dose assessment indicates > 100 mrem/hr 
External EDE at the Site Boundary 
OR 
Valid dose assessment indicates > 1.OOE+06 
mrema/year Total Body Dose at the Site 
Boundary [3-14] 

IC -Boundary Dose Resulting from an Actual 
or Imminent Release of Gaseous 
Radioactivity that Exceeds 100 mR Whole 
Body or 500 mR Child Thyroid for the Actual 
or Projected Duration of the Release 

* Per 74RM-9EF41

GENERAL EMERGENCY (GE) 
IC -Boundary Dose Resulting from an Actual 
or Imminent Release of Gaseous 
Radioactivity that Exceeds 1000 mR Whole 
Body or 5000 mR Child Thyroid for the 
Actual or Projected Duration of the Release 
Using Actual Meteorology 

* Per 74RM-9EF41: 
Confirmed Plant Vent sample analysis or valid 
eading on Plant Vent RU-144 CH-1 indicating 
> 2.20E+00/JCVcc sustained for 15 minutes or 
onger 
OR 

Valid dose assessment indicates > 1000 
mrem/hr External EDE at the Site Boundary OR 

Valid dose assessment indicates > 1 OOE+07 
mrem/year Total Body Dose at the Site 
Boundary [3-17] 

C - Boundary Dose Resulting from an Actual 
tr Imminent Release of Gaseous 
Radioactivity that Exceeds 1000 mR Whole 
Body or 5000 mR Child Thyroid for the 
06ctual or Projected Duration of the Release 
ising Actual Meteorology
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Table 3: Radiological Event Category (Modes 1-6 and defueled unless specified)

uNP4UOU.L EV-NT I (NUE) I ALERT

IC - Any Unplanned Release of Gaseous or 
Liquid Radioactivity to the Environment that 
Exceeds Two Times the Radiological 
Technical Specifications for 60 Minutes or 
Longer 

Site Boundary dose rate > 0. 1 mrem/hr Deep 
Dose Equivalent as measured with portable 
instrumentation [3-4J

IC - Any Unplanned Release of Gaseous or 
Liquid Radioactivity to the Environment that 
Exceeds 200 Times the Radiological 
Technical Specifications for 15 Minutes or 
Longer 

Unplanned radioactivity release which results in 
Site Boundary dose rates > 20 x ODCM Section 
3.0, 4.0, and 5.0 limits as measured with 
portable instrumentation [3-10]

IC - Any Unplanned Release of Gaseous or 
Liquid Radioactivity to the Environment that 
Exceeds 200 Times the Radiological 
Technical Specifications for 15 Minutes or 
Longer 

Site Boundary dose rate > 1.0 mrem/hr Deep 
Dose Equivalent as measured with portable 
instrumentation [3-11]

IC - Any Unplanned Release of Gaseous or 
Liquid Radioactivity to the Environment that 
Exceeds Two Times the Radioiogical 
Technical Specifications for 60 Minutes or 
Longer 

Unplanned radioactivity release which results in 
Site Boundary dose rates > 2 x ODCM Section 
3.0, 4.0, and 5.0 limits as measured with 
portable instrumentation [3-3]

SITE AREA EMERGENCY (SAE) 

IC - Boundary Dose Resulting from an Actual 
or Imminent Release of Gaseous 
Radioactivity that Exceeds 100 mR Whole 
Body or 500 mR Child Thyroid for the Actual 
or Projected Duration of the Release 

Site Boundary dose rate > 100 mrem/hr Deep 
Dose Equivalent as measured with portable 
instrumentation 
OR 
Valid dose assessment indicates> 100 mrem/hr 
TEDE or > 500 mrem/hr thyroid CDE at the Site 
Boundary [3-16]
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GENERAL EMERGENCY (GE) 

IC - Boundary Dose Resulting from an Actual 
or Imminent Release of Gaseous 
Radioactivity that Exceeds 1000 mR Whole 
Body or 5000 mR Child Thyroid for the 
Actual or Projected Duration of the Release 
Using Actual Meteorology 

Site Boundary dose rate > 1000 mrern/hr Deep 
Dose Equivalent as measured with portable 
instrumentation 
OR 
Valid dose assessment indicates > 1000 
mrenmhr TEDE or > 5000 mremfhr thyroid CDE 
at the Site Boundary [3-19]
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Table 3: R 
UNUSUAL EVENT (NUE) 

IC - Unexpected Increase In Plant Radiation 
or Airborne Concentration

Unexpected increase by a factor of 1000 over 
normal levels in valid direct area radiation 
monitor readings within the unit 

(normal levels comprise the highest reading in 
the past 24 hours excluding the current peak 
value) [3-5] 

IC - Unexpected increase In Plant Radiation 
or Airborne Concentration 

Uncontrolled water level decrease (as indicated 
by associated level alarms, sumps, or by visual 
indication) in the reactor refueling cavity, spent 
fuel pool, and/or fuel transfer canal with all 
irradiated fuel assemblies remaining covered by 
water [3-6] 

IC - Fuel Clad Degradation 

RCS specific activity> Technical Specification 
allowable limits [3-7]

adiological Event Category (Modes 1-6 and defueled unless specified) 
ALERT SITE AREA EMERGENCY (SAE) GENERAL EMERGENCY (GE) 

IC - Release of Radioactive Material or 
Increases in Radiation Levels within the 
Facility that Impedes Operation of Systems 
Required to Maintain Safe Operations or to 
Establish or Maintain Cold Shutdown

Valid readings on the associated radiation 
monitor in any of the following areas required to 
maintain plant safety functions which are: 

(1)> 15 mR/hr: 
RU-18 Control Room 
RU-18 Secondary Alarm Station 

OR 

(2) > 5000 mP/hr; 
RU-18 Remote Shutdown Panels 
RU-155 Main Steam Support Structure 
RU-153c Auxiliary Bldg 100' East 
RU-23 Chemistry Hot Laboratory 
RU-19 Fuel Building [3-12] 

IC - Major Damage to Irradiated Fuel or Losa 
of Water Level that Has or Will Result In the 
Uncovering of Irradiated Fuel Outside the 
Reactor Vessel

Major damage to irradiated fuel or indication of 
loss of water level in the reactor refueling cavity, 
spent fuel pool, and/or fuel transfer canal (i e, 
level < 1325 ft elevation as indicated by 
associated level alarms, sumps, or by visual indication) such that the uncovering of irradiated 

fuel (outside the reactor vessel) has or will occur 
AND 
Valid high radiation alarm on the associated 
radiation monitor exists: RU-16, RU-31, RU-33, 
RU-143, or RU-145 [3-13]
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Table 4: Leakage Event Category (Modes 1-6 and defueled unless specified) 
UNUSUAL EVENT (NUE) ALERT SITE AREA EMERGENCY (SAE) GENERAL EMERGENCY (GE) 

IC - RCS Leakage 

Unidentified or pressure boundary 
leakage > 10 gpm in Modes 1-4 
[4-1] 

IC - RCS Leakage 

Identified leakage > 25 gpm in Modes 
1-4 
[4-1]
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L __ ____ ___ ____ ___I

- Complete Loss of Function Needed to 
Achieve or Maintain Hot Shutdown

Loss of any function (i e., heat removal, 
reactivity control) or system which precludes the 
ability to achieve or maintain Hot Shutdown 
when in Modes 1-4 [5-9]

-I______________

Table 5: Malfunction Event Category (Modes 1-6 and defueled unless specified) 
UNUSUAL EVENT (NUE) ALERT SITE AREA EMERGENCY (SAE) GENERAL EMERGENCY (GE) 

IC - Failure of Reactor Protection System IC - Failure of Reactor Protection System IC - Failure of Reactor Protection System to Instrumentation to Complete or Initiate a Instrumentation to Complete or Initiate an Complete an Automatic Scram and Manual Automatic Reactor Scram Once a Reactor Automatic Reactor Scram Once a Reactor Scram Was NOT Successful and There Is an Protection System Setpoint Has Been Protection System Setpoint Has Been Indication of an Extreme Challenge to the Exceeded and Manual Scram Was Exceeded and Manual Scram Was NOT Ability to Cool the Core 
Successful Successful 

Failure of RPS to complete an automatic reactor Failure of RPS to initiate or complete an Failure of RPS to initiate or complete an shutdown (i.e., subcritical) and manual automatic reactor shutdown(i.e., subcritical) automatic reactor shutdown (i.e., subcritical) shutdown was not successful when in Modes once an RPS setpoint has been met or once an RPS setpoint has been met or 1-2 exceeded and manual shutdown was exceeded and manual shutdown was not AND successful when in Modes 1-2 successful when in Modes 1-2 (5-7] CET > 12009F, or RVLMS < 21% plenum, or 
minimum acceptable feedwater flow cannot be (manual shutdown includes reactor trip maintained [5-11] 

pushbuttons and/or removal of power to 
CEDMCS Bus from the Control Room) [5-4J 
IC - Inability to Maintain Plant In Cold IC - Loss of Water Level in the Reactor Vessel 
Shutdown that Has or Will Uncover Fuel in the Reactor 

Vessel 
Loss of any function or system which precludes 
the ability to maintain Cold Shutdown and a Loss of reactor vessel water level that has or will 
temperature increase has occurred that either uncover fuel in the reactor vessel when in 
exceeds 2109F or results in an uncontrolled Modes 5-6 (RE: 40EP-9EO11, Lower Mode 
temperature rise approaching 2109F when in Functional Recovery; Safety Analysis 
Modes 5-6 [5-5] Operational Data) [5-8]
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Table 5: Malfunction Event Category (Modes 1-6 and defueled unless specified) UNUSUAL EVENT (NUE) ALERT SITE AREA EMERGENCY (SAE) GENERAL EMERGENCY (GE) IC - Unplanned Loss of Most or All Safety IC - Unplanned Loss of Most or All Safety IC - Inability to Monitor a Significant System Annunciation or Indication in the System Annunciation or Indication in the Transient in Progress Control Room for > 15 Minutes Control Room with Either (1) a Significant 
Transient In Progress, or (2) Compensatory Loss of most or all safety system annunciation Unplanned loss of most or all safety system Non-Alarming Indicators are Unavailable with a .innificant transient in . .

annu, nciation ror > 1 5 minutes requiring 
increased monitoring while in Modes 1-4 and 
compensatory indications are available [5-1] 

IC - Inability to Reach Required Shutdown 
Within Technical Specification Limits 

Inability to reach required shutdown conditions 
within the Tech Spec LCO allowable Action 
Statement time limits while in Modes 1-4 [5-2] 

IC - Unplanned Loss of All Onsite or Offsite 
Communications Capabllities 

Loss of alt offsite communications capability 
from the Control Room/STSC. This Includes 
normal PBX, dedicated lines, ringdown lines, 
ENS, NAN primary, and NAN radio [5-3]

IC -Unplanned Loss of All Onsite or Offslte 
Communications Capabilities 

Loss of all onsite communications capability 
affecting the ability to perform routine 
operations. This includes normal PBX, plant 
page system, two-way radio, and sound 
powered phone system [5-3]

Unplanned loss of most or all safety system 
annunciation for > 15 minutes requiring 
increased monitoring while in Modes 1-4 and 
either compensatory indications are unavailable 
or a significant transient is in progress [5-6]

. . .. . , , Wl Iw II 
Modes 1-4. Compensatory indications and 
indications needed to monitor safety functions 
are both not available [5-10]
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Table 6: Hazards Event Category (Modes 1-6 and defueled unless specified) 
UNUSUAL EVENT (NUE) ALERT SITE AREA EMERGENCY (SAE) GENERAL EMERGENCY (GE) 

IC - Fire Within Protected Area Boundary IC - Fire or Explosion Affecting the 
Not Extinguished Within 15 Minutes of Operability of Plant Safety Systems 
Detection Required to Establish or Maintain Safe 

Shutdown 
Fire affecting major structures or areas within 
the Protected Area not extinguished within 15 Fire or explosion affecting safety systems 
minutes of Control Room notification or Control required for the current operating Mode as 
Room alarm verification [6-1] indicated by degraded performance or as 

indicated by plant personnel reporting visible 
damage (i e., deformation, scorching) to 
permanent structures or equipment[6-9] 

IC - Natural and Destructive Phenomena 
Affecting the Protected Area 

Explosion affecting the Protected Area resulting 
in visible damage (i e., deformation, scorching) 
to permanent structures or equipment [6-2] 

IC - Control Room Evacuation Has Been IC - Control Room Evacuation Has Been 
Initiated Initiated and Plant Control Cannot Be 

Established 
Entry into 40AO-9ZZ18, Shutdown Outside 
Control Room, or 40AO-gZZ1 9, Control Room Evacuation of Control Room and control not 
Fire, for Control Room evacuation [6-101 established locally at the Remote Shutdown 

Panel within 15 minutes [6-181 
IC - Natural and Destructive Phenomena IC - Natural and Destructive Phenomena 
Affecting the Protected Area Affecting the Plant Vital Area 

Vehicle/aircraft crash or missile impact into Vehicle/aircraft crash or missile impact affecting 
plant structures or systems within the Protected plant vital areas [6-11] 
Area [6-3] 

IC - Natural and Destructive Phenomena 
Affecting the Plant Vital Area 

Visible structural damage to any buildin? 
containing safe shutdown equipment [6-12]
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Table 6: Hazards Event Category (Modes 1-6 and defueled unless specified)

UNUSUAL EVENT (NUE) ALERT SITE AREA EMERGENCY (SAE) GENERAL EMERGENCY (GE) 
IC - Release of Toxic or Flammable Gases IC - Release of Toxic or Flammable Gases 
Deemed Detrimental to Safe Operation of Within a Facility Structure Which 
the Plant Jeopardizes Operation of Systems Required 

to Maintain Safe Operations or to Establish Release of toxic or flammable gases that could or Maintain Cold Shutdown 
enter the Site Boundary and deemed 
detrimental to safe operation of the plant Toxic or flammable gas within a facility structure 
[6-4] affecting operation of safety systems required 

for the current operating Mode or is life 
threatening to personnel within those structures 
per site Fire Department analyses [6-13] 

IC - Natural and Destructive Phenomena IC - Natural and Destructive Phenomena 
Affecting the Protected Area Affecting the Plant Vital Area 

Main turbine failure causing casing penetration Main turbine failure generating missiles which 
or damage to turbine oil seals or generator result in visible damage to structures containing 
seals [6-5] safety related equipment [6-14] 

IC - Natural and Destructive Phenomena IC - Natural and Destructive Phenomena 
Affecting the Protected Area Affecting the Plant Vital Area 

Valid 'Strong Motion Accelerometer Confirmed earthquake > OBE levels per 
SystemTrigger" indicated on Seismic Warning 791S-9SM01 such thatpreliminary analysis 
Panel per 791S-9SM01 [6-6] indicates OBE validity [6-15] 

IC - Natural and Destructive Phenomena IC - Natural and Destructive Phenomena 
Affecting the Protected Area Affecting the Plant Vital Area 

Tornado affecting the Protected Area [6-7] Sustained winds > 105 mph (design levels) or 
tornado with average winds > 300 mph (design 
basis) per 40AO-9ZZ2 1, Acts of Nature [6-16] 

IC - Natural and Destructive Phenomena IC - Natural and Destructive Phenomena 
Affecting the Protected Area Affecting the Plant Vital Area 

Flooding affecting the Protected Area [6-8] Flooding potentially affecting safety systems 
required for the current operating Mode [6-17]
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Table 7: Security Event Category (Modes 1-6 and defueled unless specified) 
UNUSUAL EVENT (NUE) ALERT SITE AREA EMERGENCY (SAE) GENERAL EMERGENCY (GE) 

IC - Confirmped S iurit P -n I _ - . , -0- a

Which Indicates a Potential 
Degradation In the Level of Safety 
of the Plant 

Declared Security Color Code 
Condition - Red (Security 
Emergency) indicating a potential 
degradation in the level of safety of 
the plant [7-1]

- curty EVenl In a rPlant 
Protected Area 

Security event within the Protected 
Area (RE: 40DP-0OP07) [7-2]

IC - Securty Event In a Plant Vital 
Area 

Security event within any vital area 
(RE: 40DP-OOP07) [7-3]

I. _____________________ L _________________

IC - Security Event Resulting In 
Loss of Ability to Reach and 
Maintain Cold Shutdown 

Security event resulting in the loss of 
ability to reach and maintain Cold 
Shutdown from the Control Room or 
Remote Shutdown Panel [7-4]
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Table 8: Miscellaneous Event Category (Modes 1-6 and defueled unless specified)

_Table 8: Miscellaneous Event Category (Modes 1-6 and defueled unless specified) 

UNUSUAL EVENT (NUE) ALERT SITE AREA EMERGENCY (SAE) GENERAL EMERGENCY (GE) 
IC - Natural and Destructive IC - Natural and Destructive 
Phenomena Affecting the Phenomena Affecting the Plant 
Protected Area Vital Area 

Control Room assessment that an Control Room assessment that an 
event has occurred affecting the event has occurred affecting the 
Protected Area [8-1] plant vital areas [8-3] 

IC - Other Conditions Existing IC - Other Conditions Existing IC - Other Conditions Existing IC - Other Conditions Existing Which in the Judgment of the Which in the Judgment of the Which in the Judgment of the Which in the Judgment of the 
Emergency Director Warrant Emergency Director Warrant Emergency Director Warrant Emergency Director Warrant Declaration of an Unusual Event Declaration of an Alert Declaration of a Site Area Declaration of a General 

Emergency Emergency Other conditions exist which, in the Other conditions exist which, in the 
judgment of the SM/EC, indicate a judgment of the SM/EC, indicate that Other conditions exist which, in the Other conditions exist which, in the potential degradation of the level of plant safety systems may be judgment of the SM/EC, indicate judgment of the SM/EC, indicate: 
safety of the plant [8-2] degraded and that increased actual or likely major failure of plant 

monitoring of plant functions is functions needed for protection of (1) actual or imminent substantial 
warranted [8-4] the public [8-5] core degradation with potential for 

loss of CTMT, or 

(2) potential for uncontrolled 
radionuclide releases that can 
reasonably be expected to exceed 
EPA PAG plume exposure levels 
outside the Site Boundary [8-6]
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NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 45 of 440 

Revision EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix B Page 1 of 5 

Appendix B - Protective Action Recommendations 

1.0 Precautions and limitations 

1.1 In the event of a declaration of General Emergency, the response by the State of 
Arizona may involve actions to evacuate the public to include citizens out to ten miles in 
the Emergency Planning Zone. Note that the state's Protective Action Decision may 
differ from the site's Protective Action Recommendation.  

1.2 The protective actions determined within this document are provided to offsite agencies 
as recommendations. Offsite agencies may employ conservative adjustments prior to 
issuing Protective Action Decisions. For this reason, it is essential that protective 
actions recommended to offsite agencies by PVNGS are accurate.  

1.3 Environmental Protection Agency guidance stresses evacuation in lieu of shelter 
whenever possible. Shelter is appropriate only when evacuation cannot be 
implemented or when the duration of the release is expected to be shorter than the time 
period required to evacuate.  

1.4 A Protective Action Recommendation may be based on the current emergency 
classification, current plant conditions, or on a dose projection. When a dose projection 
is unavailable or not applicable, the Protective Action Recommendation should be 
based on the current emergency classification or plant conditions.  

1.5 The Emergency Operations Director shall be informed of the basis for all 
recommended protective actions submitted for issuance to the State of Arizona. The 
information should include any default or abnormal data used to determine the 
recommended protective action and a clarification of the effect these values may have 
on the recommended protective action.  

1.6 If wind direction is unavailable from installed instrumentation and cannot be clearly 
determined by alternate means, e.g., the Unit 1 STA link to the RG system, the 
Protective Action Recommendation must be applied to all sectors. If ERFDADS is 
unavailable, meteorological information required by the Radiological Monitoring 
Technician can be obtained by dialing the National Weather Service in Phoenix (602
379-4609 or 602-379-4611) and requesting current meteorological data at PVNGS. For 
this case, Delta-T will be derived by the Radiological Monitoring Technician. The 
Radiation Protection Monitor should ensure that the Emergency Coordinator is 
informed and that someone is sent to the Meteorological Tower for resolution of failure 
and to obtain local data, if possible.
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2.0 Conditions Impacting PAR's 

2.1 ONSHIFT: The following conditions may impact the current PAR.  

2.1.1 As monitored by the Unit STSC Staff 

"* a large fission product inventory (> fuel clad gap activity) has been 
released to containment.  

"* if imminent containment failure is projected such that a "puff" release > 
design leak rate will occur in conjunction with substantial core damage or 
large fission product inventory.  

2.1.2 As monitored by the RPM 

* actual dose rates at Site Boundary 

"* projected dose rates at Site Boundary 

"* whether the EPA Protective Action Guidelines are projected to be met or 
exceeded at Site Boundary 

"* current meteorological information.  

"* as time permits RPM initiates Form EP-0381, Dose Projected PAR, to 
document applicability of dose to the PAR (if a PAR is issued based on 
non-release conditions, the sheet will document that no release is occurring 
at that time).  

2.2 ONSITE: The following conditions may impact the current PAR.  

2.2.1 As monitored by the TSC Staff 

a large fission product inventory (> fuel clad gap activity) has been 
released to containment.  

if imminent containment failure is projected such that a "puff" release > 
design leak rate will occur in conjunction with substantial core damage or 
large fission product inventory.

'V216-OONI (8-88)P
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2.2.2 As monitored by the RAC 

"* actual dose rates at Site Boundary 

"* projected dose rates at Site Boundary 

"* whether the EPA Protective Action Guidelines are projected to be met or 
exceeded at Site Boundary 

"* current meteorological information.  

"• as time permits DAHP initiates Form EP-0381, Dose Projected PAR, to 
document applicability of dose to the PAR (if a PAR is issued based on 
non-release conditions, the sheet will document that no release is occurring 
at that time).
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3.0 Protective Action Recommendations 

3.1 Determine the appropriate protective actions using the table below and the RP 
Monitor's recommendations.  

Protective Action Recommendations 

CONDITION RECOMMENDED ACTION 

NOTIFICATION OF UNUSUAL EVENT or ALERT declared NONE 

SITE AREA EMERGENCY declared SHELTER within a 2-mile radius 

GENERAL EMERGENCY declared EVACUATION for 2-mile radius and 5 miles in potentially 
OR EPA Protective Action Guidelines are projected to be affected sectors. (For a "puff" release, evacuation may take 
exceeded (at Site Boundary): longer than the expected release duration - in these situations, 
5 REM > TEDE > 1 Rem consider SHELTER for areas that cannot be evacuated before 
25 REM > TODE > 5 Rem plume arrival.) 

Large fission product inventory (> fuel clad gap activity) has been EVACUATION for 5-mile radius and 10 miles in potentially 
released to containment affected sectors.  
OR EPA Protective Action Guidelines are projected to be (For a "puff" release, evacuation may take longer than the 
exceeded (at Site Boundary): expected release duration - in these situations, consider 
TEDE > 5 Rem SHELTER for areas that cannot be evacuated before plume 
TODE > 25 Rem arrival.) 
OR Imminent containment failure is projected such that a "puff" 
release > design leak rate will occur in conjunction with 
substantial core damage or large fission product inventory 

CAUTION 
An updated PAR should be considered if changes occur that impact radiological conditions 

(i.e. stability class, radiation levels, wind direction, etc.). The updated PAR should 
include both the newly affected sectors and the previously affected sectors.  

Wind from Affected Sectors Distance to S.B. Wind from Affected Sectors Distance to S.B.  

169-191 R-A-B 0.82 (A) 349-011 H-J-K 1.68 (J) 

192-213 A-B-C 0.83 (B) 012-033 J-K-L 1.14 (K) 

214-236 B-C-D 1.58 (C) 034-056 K-L-M 0.75 (L) 

237-258 C-D-E 1.37 (D) 057-078 L-M-N 0.63 (M) 

259-281 D-E-F 1.34 (E) 079-101 L-M-N-P-O 0.62 (N) 

282-303 E-F-G 1.28 (F) 102-123 M-N-P-O-R 0.63 (P) 

304-326 F-G-H 1.31 (G) 124-146 N-P-Q-R-A 0.74(0) 

327-348 G-H-J 1.88 (H) 147-168 Q-R-A 0.83 (R)
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4.0 PAR Follow-up Actions 

4.1 STSCITSC Staff 

"* ongoing review Appendix A, Emergency Action Levels 

"* ongoing review of containment activity and potential release situation 

4.2 RPM/RAC 

"* ongoing review Appendix A, Emergency Action Levels 

"* provide an update to the existing PAR as required based on changes to the 
radiological conditions (i.e. stability class, radiation levels, wind direction, 
etc.) 

"* updates/changes to an existing PAR should include both the newly affected 
sectors and the previously affected sectors.  

5.0 Guidance for dose beyond the 10 mile EPZ (EPA guidelines apply within the 10 mile 

EPZ only) 

5.1 RPM/RAC 

"* recommendations to the State for protective actions (PARs) beyond 10 
miles are not made by the Site (existing recommendations were developed 
by the EPA and apply to within the 10 mile EPZ - ARRA will develop 
protective actions as required for all areas outside the 10 mile EPZ.) 

"* dose rates and related plume data should be provided to the EC/EOD as 
soon as it becomes clear that detectable levels will be seen beyond 10 
miles. Following EC/EOD notification and approval communicate 
information to ARRA.  

"* data provided should not be based on projections. Plume travel time will 
allow a more accurate data set to be developed from actual field readings 
and samples.

PPV216-08NI (048)
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1.0 Precautions and limitations 

1.1 Forms in this appendix are to be considered "samples." In accordance with 
01 DP-OAP01, Procedure Process," the user may copy a sample form from the 
procedure if the copy is legible enough to use.  

1.2 Forms in this appendix are available on the PVNGS Electronic Forms Menu, 
PVNGS\Site Specific\Emergency Planning.

PV216-OSNI (8 88)
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2.0 Forms

2.1 Form EP-0010, Logistics Overview (sample) 

FORM EP-0010 A P
VNGS EMERGENCY PLANNING 

LOGISTICS OVERVIEW

Name: Time: _ __ Date:

A. ERO Shift Schedule (describe any abnormalities):

B. Status of onsite emergency response facilities and equipment: 

STSC: 

TSC: 

OSC: 

EOF: 

C. Additional manpower / equipment I documentation support needed (status, problems. etc.): 

D. American Nuclear Insurers (ANI) informed of current status (if applicable, state comments): 

E. Additional information (if applicable):

06/08190 22:40.06

PV218-iJ8NI 8-88)
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2.2 Form EP-0011, Personnel Shift Staffing, page 1 of 5 (sample) 

FORM EP-0011 E PVNGS EMERGENCY PLANNING 

PERSONNEL SHIFT STAFFING (Part 1 of 5) 

Complete the checklist below and the attached emergency response facility staffing sheets as necessary 
to ensure effective transition between shifts. Brief the EOD on staffing requirements, if applicable.  

Complete the following items as soon as possible: 

__ Staffing established for 2 shifts - EOD briefed as applicable 

__ Individual staff members informed of shift assignment and time of shift work hours 

Emergency response facility staffing boards updated to reflect shift schedules 

Complete the following items at shift change: 

Formal tumover for each position regarding emergency status and duties and responsibilities 

Staff members briefed on any abnormalities or problems encountered or anticipated 

Ensure facility managers brief off-going staff on the following items applicable to their facility: 

* -significant events leading to current plant status 
• current emergency classification level 
* current Protective Action Recommendation and decisions by the State of AZ 
* radiological status 
* _ corrective actions taken thus far 
• _ prognosis on plant status and current state of the emergency 

On-coming staff assumes duties and responsibilities for their respective positions 

Shift change occurs 

Facility managers advised on status of shift change 

Emergency response facility staffing boards updated to reflect current staff members on shift 

EP-0011 E EPIP-01/02/03/04

PV2IttA�Jr ft AASS. .... ..... -88)
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2.3 Form EP-0011, Personnel Shift Staffing, page 2 of 5 (sample)

FORM EP-0011 E PVNGS EMERGENCY PLANNING

SATELLITE TECHNICAL SUPPORT CENTER (Part 2 of 5) 

Onshift Emergency Coordinator • 

Operations Advisor 

Radiation Protection Monitor • 

3 - Shift Technical Advisors* 

2 - STSC Communicators # 

OTHER: 

Facility Advisor

V - posnion requireo ior taciiIty activation

I�J EPOOllE 
EPIP-O1(02AJ3104
EPIP-0110130

PV216-08NI
D
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2.4 Form EP-0011, Personnel Shift Staffing, page 3 of 5 (sample)

FORM EP-O01 I E PVNGS EMERGENCY PLANNING

TECHNICAL SUPPORT CENTER (Part 3 of 5)

Onsite Emergency Coordinator * 
Administrative Support (two) 

Chemistry Coordinator 

Electrical Engineering* 

Emergency Coordinator Technical Asst.  

Emergency Maintenance Coordinator 

Mechanical Engineering * 
Operations Coordinator 

Probabilistic Risk Assessment 

Radiation Protection Support Technician 

Radiological Protection Coordinator 

Reactor Analyst * 
Safety Analysis Engineer 

Security Director * 
Shift Technical Advisor 

Technical Engineering Manager 

USNRC Liaison Operations 

OTHER: 

Facility Advisor 

Plant Status Technician 

Shift Technical Advisor (additional)

* - position required for facility activation

( EP-O001 E

L ________________

EPIP- 0112l03J04

I S

PV216-08Ni iS848i
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2.5 Form EP-0011, Personnel Shift Staffing, page 4 of 5 (sample) 

FORM EP-0011 E PVNGS EMERGENCY PLANNING 

OPERATIONS SUPPORT CENTER (Part 4 of 5) 

Operations Support Center Coordinator 

2 - Chemistry Technicians* 

3 - Electrical Maintenance Technicians* 

E-Plan Driver * 
Fire Protection / 2 - EMT* 

Instrumentation and Control Technician * 
2 - Mechanical Maintenance Technician* 

Rad Waste Operator * 

9 - (10 ifa second RMT is not available) 
Radiation Protection Technician * 

1 (2 if available) - Radiological Monitoring 

Technician * 
Repairs Coordinator 

Security* 

Survey Task Qualified Position * 

OTHER: 

Facility Advisor 

0 - position required for facility activation 

SEP-0011 E EPIP-01/02103,04

V216-9N sa(8l-N)PV2S0N(-8
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2.6 Form EP-001 1, Personnel Shift Staffing, page 5 of 5 (sample)

FORM EP-001 I E PVNGS EMERGENCY PLANNING

EMERGENCY OPERATIONS FACILITY (Part 5 of 5) 

Emergency Operations Director * 

Administrative and Logistics Coordinator 

Administrative Support (two) 

Dose Assessment Health Physicist 

Government Liaison * 

Information Coordinator 

Radiation Protection Support Technician 

Radiological Assessment Communicator 

Radiological Assessment Coordinator* 

Security Coordinator 

Shift Technical Advisor 

Systems Engineering 

Technical Analysis Manager * 
USNRC Liaison Health Physics 

OTHER: 

Ass't Emergency Operations Director 

Facility Advisor 

Plant Status Technician 

# - position required for facility activation

W EP-O011 E EPIP-01102/03/04

PV21....... 88-o
P



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 60 of 440 
Revision 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix C Page 11 of 76

2.7 Form EP-0012, Emergency Action Log (sample) 

FORM EP-0012A PVNGS EMERGENCY PLANNING

EMERGENCY ACTION LOG 

Name: Position: Facility: Date: 

TIME ACTION

-I

FEP0012.DOC

I

08&01199 22:54:46

I

4

4

4

4

4

+

t

4

1'

+

4.

PV216-06NI (8"8)
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2.8 Form EP-0013, Duty Contact Register (sample)

FORM EP-0013 8 PVNGS EMERGENCY PLANNING

DUTY CONTACT REGISTER 

INSTRUCTIONS 

NOTM: Per 10 CFR 26.20(e), any individual offsite reporting for duty in the TSC andfor EOF shall be questioned on 
Fitness for Duty and the response(s) shall be recorded.  

Complete the following information: 

"* print the following: individual name I current time / facility where reporting 
"* record both responses to the following questions in the appropriate blanks: 

Question : "Have you abstained from alcohol for the past 5 hours?" 

Question 2: "Are you fit for duty?"

1
2

1-

F.EP~t30 0801/9 22 7~I

2

1

2
1

_2

1

2
1

2

1

2

1

________2

1

1

Reviewed by: Date: 
(Signature)

lagiftr.d Review/I sign this forn and submit lttch E. &0 indiu when completed. Ensure that the eilny lader fio each 
Individual reporing for duty is made ewer 9f any Individual's condition where alcohol has been consumed.

FEP003.0OC 0801199 22:57:42

V216-OONI (8-88,
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2.9 Form EP-0021, FAX Cover (sample) 

FORM EP-0021 A PVNGS EMERGENCY PLANNING 

ARIZONA PUBLIC SERVICE COMPANY 
Palo Verde Nuclear Generating Station 

FAX Cover Sheet 

TO: 

PHONE: .  
VOICE FAX 

FROM: 

PHONE: I 
VOICE FAX 

PAGES: 
INCLUDING FAX COVER SHEET 

Emergency Planning 

F-EP0021 DOC 08/01/99 23:00:40

PV216-00NI(8-88)
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2.10 Form EP-0022, EOF Document Distribution (sample)

FORM EP-0022 A PVNGS EMERGENCY PLANNING

EOF DOCUMENT DISTRIBUTION

Name: Date: Time:

Retrieve Form EP-0381 and the MESOREM print report from the RAC / Dose Assessment Health 
Physicist workstations and proceed to the copy machine. Make the following number of copies:

Form EP-0381: 
MESOREM print report:

12 
5 (original may be several pages)

Return the originals to the RAC / Dose Assessment Health Physicist workstations.  

Distribute copies of both documents per the following lists (some copies must be transmitted via FAX):

I EeroncyO~eatins iretor(EOF)
1

Government Liaison (EOF) 1 
Radiation Protection Support Technician (EOF) 1 
Radiation Protection Technician (OSC) 1 
Radiological Assessment Communicator (EOF) 1 
Radiological Assessment Coordinator (EOF) 1 
Radiological Protection Coordinator (TSC) 1 
Radiological Status Board (EOF) 1 * 
State of Arizona Representative (EOF) 1
USNRC Liaison Health Physics (EOF)

MESOREM Print Report: Radiological Assessment Coordinator (EOF) I 

Radiological Protection Coordinator (TSC) I 
State of Arizona Representative (EOF) 1 
USNRC Liaison Health Physics (EOF) 2 

* replace the old form

P

2

F_ FP0022.DOC 08/01199 23:D4:08
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2.11 Form EP-0030, Chemistry Status (sample) 

FORM EP-0030 A PVNGS EMERGENCY PLANNING

CHEMISTRY STATUS 

Name: Date: Time: 

SAMPLE ANALYSES 

Reactor Coolant System Containment Secondary 

POST ACCIDENT SAMPLING EVALUATION 

RCS: 

Containment: 

RU-144: 

RU-146: 

STEAM GENERATOR HYDROGEN BUBBLE RECOMMENDATION TO REDUCE 

STEAM GENERATOR HYDROGEN 

#1 Steam Generator: Y (_ %) N 

#2 Steam Generator Y ( %) N 

COUNT ROOM STATUS 

OTHER-WFORMATION

FEP00301OC 08W0119923:06:48

PV216 08NI 8-W
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2.12 Form EP-0051, Chemistry Cart #1 Preparation Checklist (sample) 

FORM EP-0051 1 PVNGS EMERGENCY PLANNING 

CHEMISTRY CART #1 PREPARATION CHECKLIST

Name: Date: Time: 

NOTE: This cart preparation can be used for obtaining either liquid or gas samples 

SModified lead brick (made to contain three 7-ml liquid vials) 

Modified lead brick (made to contain three 9.2-cc gas vials) 

Adjustable pipettes (with pipette tips) in ranges to allow for sample distribution and dilutions 

Beaker with de-ionized water (k 50 ml) 

2 gas-tight (twist-lock) 1-cc syringes 

10-ml liquid syringe with a 1 /A-inch needle 

Plastic paper / plastic bags / parafilm to hold the 7-ml / 9.2-cc gas vial after final dilution and 
pror to counting 

Labels for chemistry samples 

1-inch thick lead carrying case (pig) 

Absorbent paper 

Three 9.2-cc; gas vials with septums (one of them evacuated by 0. 1 cc) 

Three 7-ml liquid vials with screw caps 

Needle-nose pliers 

Parafilm 

Lead bricks 
(place one lead brick in front and one behind each of the modified dilution lead bricks) 

Calculator 
Scissors 

Prepared by: 
(Signature) (Date) 

F_EPO51.DC 08/01/99 2309:09

PV216-06NI (8-88)
0
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2.13 Form EP-0052, Chemistry Cart #2 Preparation Checklist (sample) 

FORM EP-0052 A PVNGS EMERGENCY PLANNING

CHEMISTRY CART #2 PREPARATION CHECKLIST 

Name: Date: Time: 

NOTE: This cart preparation can be used for obtaining either liquid or gas samples as designated 

1-ml (B-D) liquid syringe 

6-inch syringe needle 

2-inch thick lead pig (fabricated for a 3Yz-ml glass vial) 

3Y-ml glass vial 

Parafilm 

Temporary syringe disposal cask 

500-ml beaker (for temporary disposal of used pipette tips, needles, etc.) 

GAS: 

2 gas-tight (twist-lock) 1-cc syringes 

1-inck thick lead syringe carrying case 

Temporary syringe disposal cask 

Remote tools (two sets may be needed if transporting to an Unaffected Unit) 

Gas syringe carrying case (aluminum case to accommodate syringe and handling tool) 

BOTH - REMOTE TOOLS: 

Syringe handling tool (two sets may be needed for gas sampling if a gas sample is to be 
transported to an Unaffected Unit) 

Syringe locking I unlocking device 

Prepared by: 
(Signature) (Date)

FEPMO c 08/01t99 23 11:27

PV216-08NI f8-881
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2.14 Form EP-0053, Chemistry Cart #3 Preparation Checklist (sample) 

FORM EP-0053 A PVNGS EMERGENCY PLANNING 

CHEMISTRY CART #3 PREPARATION CHECKLIST 

Name: Date: Time: 

NOTE: This checklist is generally performed by the Radiological Monitoring Technician and can be 
used for obtaining RMS HI-Range skid samples 

Si•Arf-tlea•tE•IALSe 

Latch handle tool (stored in the 140-foot elevation OSC Emergency Kit) 

Portable transfer pig 

KEPIC (if required) 

Loaded special RMS filter head 

Plastic bags 
Tweezers 

Petri dishes 

RMS keys 

Prepared by: 
(Swjature) (Date)

F-EP0O63 DOC 8/0199 23:13:45
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2.15 Form EP-0054, Accident Sample Worksheet (sample) 

FORM EP-0054A PVNGS EMERGENCY PLANNING

ACCIDENT SAMPLE WORKSHEET 

Name: Time 

(AS REQUIRED FOR SAMPLE TYPE) CONTACT I-FOOT 3-FEET 

Septum Ports 

Syringe 

RMS Skid Working Area 
RM5S SamniA Ch~amh•r (dnryrln~nta

Top of Unshielded Sample in Pig_______ 

Pig Top 

Pig Side 

RMS Sapl Chabe arnw n

(AS REQUIRED FOR SAMPLE TYPE) 

RU- Chamber # Sample Volume Cubic Feet 
(ongyja) vohume uncorrected tor iodne plate-out) 

Grab Sample Collection Duration Seconds 

Sample Start: Date: Time: Flow: CFM 

Sample Stop: Date: Time: Flow: CFM

ITEA M DA TA
Team Number: 

Team Members:

COMENT

F EF~J5 DOCO8/1i9923 5.5

S....... ..... e- .. .......... L ..... e.-• • ..,

TOp of Unshielded Sample in Pig 

Pig 

Top

I

F FR0054.DOC 08/01199 23-15:58

PV216-OSNI 18 88I
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2.16 Form EP-0055, RMS Skid Collection Time Calculation (sample)

FORM EP-0055 A PVNGS EMERGENCY PLANNING

RMS SKID COLLECTION TIME CALCULATION 

Name: Date: Time: 

RMSSKID SAMPLE DATA 
SAMPLE COLLECTION TIME CALCULATION 

Monitor Number: 

Monitor Reading (M): - PCl/cc Sample Flow:-_ CFM 

Collection Time (seconds) Calculation: 

Samole (uCi) 
(M) X (R) X (F) X (472) X (0.04) 

where: 

Tsec and Sample pCi are variables - either a specific sample time or a specific sample activity 
may be entered and the other variable will be calculated. Always ensure that the final 
sample activity will be below the 0.25 Ci sample counting limitation.  

M = current pCi/cc monitor indication 

R = ratio of IING - use a known value from analysis (if available) or as below: 
(based on UFSAR 6.3.3.6 Source Term for 100% failed fuel) 

* 2.20E-02 IING for LOCA or Fuel Handling Accident 
• 5.70E-04 IING for S/G Tube Leak condition 

F = current sample flow (not process) in CFM 

472 = net unit conversion factor:. [(cclsec) divided by (ftelmin)] 

0.04 = Iodine plate-out factor 

laTE 
Select a collection time that is less than the calculated maximum.  

If the calculated maximum is less than 60 seconds, use 60 seconds as the minimum time.  

Calculated T value: ____ seconds Selected T value to be used: seconds 

Calculated by: -------- Date: 

Print Name: 

Reviewed by: Date:

r cru.flo LRJU Oe'03199 Oe5944

PV216-OONI (8-88)

F-EP0055DOC 08/03/99 06:59-44

,---,



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 70 of 440 

Revision 
EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix C Page 21 of 76

2.17 Form EP-01 30, Plant Maintenance Status (sample) 

FORM EP-0130 A PVNGS EMERGENCY PLANNING 

PLANT MAINTENANCE S TA TUS 

Name: Date: Time: 

EQUIPMENT STATUS 
Damage Repair Effort(s) 

Electrical: Repair Team: 

Mechanical: Repair Team: 

Instrumentation: Repair Team: 

TOOLS I SPARE PARTS 

HAZARDS 

Chemical: 

Fire: 

Medical: 

Toxic: 

WAlTER SUPPLY STATUS 
Primary Systems: 

Secondary Systems: 

Spray Pond(s): 

MISOELLANEOUS 
Radiological Condition(s): 

Decontamination: 

Support Personnel: 

TSC Panel AJ-SDN-UA-O01 Status:

FEP0130DOC OW/1199 23:18:1!9

PV216-06NI -- aa
P
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2.18 Form EP-0131, In-plant Team Briefing (sample) 

FORM EP-0131 A PVNGS EMERGENCY PLANNING 

IN-PLANT TEAM BRIEFING 

TEAM IDENTIFICA TION Team Members: (Ldc): 

STeam Name: 

Plant Location: 

Purpose: 

EXPECTED WORK AREA CONDITIONS 

.REP Number: Dose Rates: 

Contamination: Airborne: Respirator: Y N 

PROTECTIVE REQUIREMENTS (in addition to those specified on REP) 

Dosimetry: 

SPCs: 

P Communications Links: 
I

SPECtAL INSTRUCTIONS 

• Are Emergency Exposure/KI actions required for any team member'? Y N 

If Y(es), has required documentation been completed? Y N 

Hold Points: 

Abort Points Dose Rate: Dose: Time: 

Other: 

flRIERNG 
Travel Route Summary: 

Personnel Hazards: 

STools I Equipment: 

a Additional Materials: 

Time BCiefing Conducted: Time Team Dispatched: 
Conducted by: Time Team Returned:

F EP0131.DOC 08/01199 23:21:51

PV216-O8N� (8-08�

I

PV21l6-00NI (8-W8)
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2.19 Form EP-0231, Draft Information - NUE (sample)

FORM EP-0231 A PVNGS EMERGENCY PLANNING

NOT OF SUAL EVENT 

DRAFT INFORMATION 

Wintersburg, AZ -- A Notification of Unusual Event was declared at Palo 
Verde Nuclear Generating Station Unit - ( 1 1 2 1 3 ) on 
(date) at ------ (time) due to the following reason:

ITEMS TO INCLUDE, IF APPLICABLE: 

* Current plant status, including other Units 
* Status of corrective actions 
* Injuries - describe and indicate if contaminated 

No one has been Injured (if applicable) and there is no threat to the health 
and safety of the public or plant workers, nor has there been any release 
of radioactive material.

FEP0231 aC O8/01/99 23:25:37

rye,, OWN, t� d�I

--------------------------------------------------------------
----------------------

PV216-08NI (8-W
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2.20 Form EP-0232, Draft Information - Alert (sample)

FORM EP-0232 A PVNGS EMERGENCY PLANNING

DRAFT INFORMATION 

Wintersburg, AZ -- An Alert was declared at Palo Verde Nuclear 
Generating Station Unit ( 1 2 / 3 ) on ____-- (date) at 
(time) due to the following reason: 

-------------------------------------------------------

------------------------------------------------------

-------------------------------------------------------

ITEMS TO INCLUDE, IF APPLICABLE: 

* Current plant status, including other Units 
* Status of corrective actions 
* Radioactive material I gases release 
* Injuries - describe and indicate if contaminated 
* Assembly and Accountability 
* Evacuation of non-essential personnel 

-------------------------------------------

--------------------------------------------

-------------------------------- - ---------

----------------------------------------

No one has been injured (if applicable) and there is no threat to the health 
and safety of the public or plant workers, nor has there been any release 
of radioactive material (if applicable).

FEPUJZDU 0801 i9 23282

D

F-EPO23DOC 08101/99 23:28:24

V21"8NI 8( -88)
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2.21 Form EP-0233, Draft Information - SAE (sample) 

FORM EP-0233 A PVNGS EMERGENCY PLANNING

SIEAREA EMREC 

DRAFT INFORMATION 

Wintersburg, AZ -- A Site Area Emergency was declared at Palo Verde 
Nuclear Generating Station Unit ___ ( 1 / 2 / 3 ) on (date) at 
------ (time) due to the following reason: 

ITEMS TO INCLUDE, IF APPLICABLE: 

* Current plant status, including other Units 
* Status of corrective actions 
* Radioactive material I gases release 
* Injuries - describe and indicate if contaminated 
* Assembly and Accountability 
* Evacuation of non-essential personnel 

FEP0233.DOC O8W01199 23:31 14

PV26 08N1 (8&88)
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2.22 Form EP-0234, Draft Information - GE (sample) 

FORM EP-0234A PVNGS EMERGENCY PLANNING

DRAFT INFORMATION 

Wintersburg, AZ -- A General Emergency was declared at Palo Verde 
Nuclear Generating Station Unit _( 1 2 I 3) on ---- (date) at 
-- (time) due to the following reason: 

-------------------------------------------------------

-------------------------------------------------------

--------------------- -------------------------------
--------------------------------------- ---------------

ITEMS TO INCLUDE, IF APPLICABLE: 

* Current plant status, including other Units 
* Status of corrective actions 
* Radioactive material I gases release 
* Injuries - describe and indicate if contaminated 
* Assembly and Accountability 
* Evacuation of non-essential personnel 

------------------------------ -------------

----------------- -------------------------------------
---------------------------------------------------

---------------- -------------------------------------

F-P24 C 0810/99 23:3312

. I V216-08N 18 S8
P
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2.23 Form EP-0235, Site-Wide Announcement Worksheet (sample) 
FORM EP-0235 a PVNGS EMERGENCY PLANNING

INSTRUCTIONS 
Complete the relevant blanks with a summary of information and perform a Site-Wide Announcement.  
Strike out any portions not applicable to the event.  

Attention all plant personnel -- Attention all plant personnel.  

This Is / is not a Drill.  
(01rd. am) 

On at , a(n) was 
Cbjre Anw wnee~y cv.rchm 

declared In Unit due to 

A radiological release Is Is not In progress at this time 

The wind is currently from the at miles I hour.  

Specific instructions: 

SOWCft wate.ykv,.v, .' to .nVd. etc.  

This III Is not a Drill.  

t1 EP-=35a EPIP-01,-2N4

PV216-08NI (8.88)

SITE-WIDE ANNOUNCEMENT WORKSHEET 
Name: Facility: Date: Time:

PV2 t 6-08NI (8-88)
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2.24 Form EP-0240, EC Turnover Summary (sample) 

FORM EP-0240 A PVNGS EMERGENCY PLANNING 

EC TURNOVER SUMMARY 

Onshirft EC Name: Date: 

Onsite EC Name: Time: 

Emergency Classificatin declared at: in Unit: 
(date) te 

EAL Status Code(s): 

Initiating Event Summary: 

Summary of Plant Status: 

Procedure(s) in Use: 

Corrective Action(s) Applied: 

Safety Function(s) Currently Jeopardized: 

Radiological Release? (YIN): Describe: 

PAR issued: at: 
(date) #'e 

State Protective Action Decision: 

Medical / Fire I etc? (YIN): Describe: 

F EOTE INFORMAT 085IONT0e06 1

F_ EP0240.DOC 08105/9907.06: 19

PV2 6= G.BN l-88)
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2.25 Form EP-0300, Authorization for Dose Beyond 10CFR20 limits (sample)

FORM EP4M030 PVNGS EMERGENCY PLANNING

AUTHORfZAT7ION FOR DOSE BEYOND IOCFR2O LIMITS 

NJ~1'cIData: Irrne jUnit 

"1111SSN HkP Numnber: 

Kaison for KacpasI 

C&TJW e~m wMrah.h Cou~alf miaiarww IDW'u0kh h thie *#yDnP6*her bay "1a* coftmau 
OOS T1T56 TOMS and ThI-vw COE LwE we 

hII crF` 0 1der~ LaimIf. &EPA jnvwv REP f ý' *.LI flC nc &. .- r 1N !PEM I....,, son REP 
to( &YT oItflW!5 V" e 9morses 

FPA (tudaram kir Nviartuq Vdk4&a. 10REM ![IK R6
1
L

4  :Ki, nM kU' M 

EPA, Guodarsm kir LA&-5.ilute,j 2S Ku ý!1 REM 7% RF%1 ý11% f W1 
floa~nat L~Atco Popuilaons, 

Vonlwumnr Lao-, T-trWIhns ___________

Su~am cc ee I)OSO Eq~~ovat and 5mm1D quira lor f0DE CDEI E:IA does rc :Ls4 TODE 7oLiW O'p~w 
Oiasi fqiwvaoetz EPA IAxt COE 11 Dh Eikn w-4G a14, oxE d i Em efj" v Eabrxe~f af4W 
KI Gadirhlorts .inJ &A±GOquarel 04&rnoo' kADc.'tp as aiessas" TPeptcid COE.

I AI0APOA
Emnerghny Expoeuwms and KUI. Ssction 6. Team Metoing avid Deoloyment. i# Nine permits 

I r.ive rocohed R2 p#eevcub file-sair'q expr~ure

If ault-rumod dose -. 25 REM . mny assigryort a 
vrIutnt&- and I lKavu 'ocerved a risk discunrco briefing: 

I ~vic rao*Cd rr cicso rcocm I an aware that, alihotih 
.lose rawW~ under INs at omrathon is tmyc4-id 10 CFR 20 
1 mlis 0jrrig 71* amrnargncy, T10 dICS roaivoed vid be asddnd 
10 my, dose raoocrf ard si.byot to 10 01-KI 20 

Radiadotn Prolocron Monikoe I H diclog--ýa Pnrokdlcn COowdnlrior 

Aamoior.sod few Oose reque.Ated as smad abovs

*'II .*ck Own 040,

I I.'ýf, O 4L P AT
j osrrre~ty tocevd ujidae petfcmwro0 by.

OVI-I

- P30 EPIP 01li12-0kA

*VC6 (�NF Is tBj

(sly4fern) I

Pvz'.-ý' (5-88)
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2.26 Form EP-0301, TLD Distribution (sample)

FORM EP-0301 A PVNGS EMERGENCY PLANNING 

TLD DISTRIBUTION 

Monitor Name: IDate: 

Location: 

Name: SSN: 

Mailing Address: 

City: State: ZIP: 

Telephone Number: 

Thermoluminescent Dosimeter (TLD) Number: Date of Issue: 

Extremity TLD (Number and location worn): 

Name: SSN: 

Mailing Address.  

City: State: ZIP: 

Telephone Number: 

Thermoluminescent Dosimeter (TLD) Number: Date of Issue: 

Extremity TLD (Number and location worn): 

Name: SSN: 

Mailing Address: 

City: State: ZIP: 

Telephone Number: 

Thermoluminescent Dosimeter (TLD) Number: Date of Issue: 

Extremity TLD (Number and location worn): 

Name: SSN: 

Mailing Address: 

City: State: ZIP: 

Telephone Number: 

Thermoluminescent Dosimeter (TLD) Number: Date of Issue: 

Extremity TLD (Number and location worn):

FP01.DOC 08102/99 00 14:33

PV216-OONI (8-88)PV216-O•NI(8-SB)



FORM EP-0I 3 

FORM EP-0330 e

,,1, Fr--vuv, r-wnit Status uverview (sample)

PVNGS EMERGENCY PL ANNING~
PLANT STATUS OVERVIEW

I TId" IfATE1 - -. - - -,

POWER LEVEL: TRED 

CORE EXIT TEMP: 

"OF 

HIGHEST INCORE 
THERMOCOUPLE TEMP: 

"OF 

RX VESSEL WATER LEVEL: 

HEAD % 
PLNM % 

SHUTDOWN (Y/N): 

CONTROL RODS IN (YIN): 

COOLING METHO.  

EMERGENCY BORATE (YIN): 

BORON CONC toom):

Ge .. .... rA

RCP AUX. AVAIL. (YIN) 

1A 18 2A 28 

RCP's RUNNING (YIN): 

1A 1B 2A 2B 

LOOP T-COLD (*F): 

1A 18 2A 28 

LOOP T-HOT (OF): 

1 2 

TEMP SUBCOOL: TREN 

"OF 
PRESSUR2ER PRESSURE: 

PSIA 

PRESSURIZER LEVE 

PRESSURIZER TEMP: 

"OF 

ROT LEVEL: % 

LEVEL CONTROL METHOD: 

GAS CONC (CC rsreo/ko): 

HW Nw Xe Kr 

SPEC ACTIVITY (uCilmik.  

TOTAU I:

SIAS (YINh: 

HPSI PUMPS RUNNINGIYINI: 

SIA SIB 

HPSI FLOW (GPMI: 

1A: 18: 

2A: 28: 

HLI: HL2: 

CHARGING FLOW: 

GPM

LPSI PUMPS: 

A. GPM 

B: GPM 

RWT LEVEL: TRENO 

SIT LEVEL 1% WR): 

1A lB 

2A 28

STEAM GENERATORS 

LEVEL 1% WRI: 

1 2 

PRESSURE IPSIA I: 

1 2 

ISOLATED (YIN): 

1 2 

MAIN FEED FLOW (LBMIHRI: 

1 2

AUXILIARY FEEDWATER 

RUNNING: 
AIBIN 

ALEC FEED FLOW:.  

SGI: C 

SG2: C 

TOTAL FLOW: TRE 

SGI: GPM 

SG2: GPM 

CST LEVEL: 

ADVs IN USE (YIN): 

SBCS IN USE (YINh

•PM 

PM

"ND 

FT

CIAS (YIN): 

CSAS (YIN): 

ISOLATED (YIN): 

PRESSUR TREND 

PSIG 

TEMPERATURE: 

°F 

HW CONCENTRATION I%) 

A: B: 

CONTAINMENT SPRAY: 

A: B: 

SUMP LEVEL: TRS() 

A: IN 

B: IN 

RADIATION: 

RU148 mR/HR 

RU149 mRIHR 

RECOMBINERS YtIN):

A: 

AIR COOLERS:

B:

A a C D 

SPEC CONC (uCilmlm 

TOTAL; I:

OFFSITE AC (YIN): 

ONSITE POWER IYIN): 

DIESEL GENERATORS: 

A: 

B: 

VITAL BUS STATUS: 

PBAS03: 

PBBS04: 

125 VDC: 

PKA PKB 

PKC PKD 

UPS STATUS:

VAC 

VAC 

VAC 

VAC

I __ ___ ___ __ ____ __ ____ __I

COMMENTS:

I.

•RIW ? Ao7A'•n •17 -1l

m 

m 

m 
z 

0 
0 
m 

z 
71 

0 

0 

z 
cl)

IAIN lg IIi? S...................... I•IBIV

REA C I OR

k
z 
a 

m z 

r

z 
c 

r

q 
M 

I

z 
M 

"I

O 

x 

0 

0
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2.28 Form EP-0350, Radiological Status (sample)

FORM EP-0350a PVNGS EMERGENCY PLANNING
RADIOLOGICAL STA TUS/DOSE PROJECTION DEVELOPMENT

Arilen l 7i( //lr- m 
BASES. FOR.-OSEPROJECTIO

LJ Steam Generator Tume Rupture (1% fa,,]edtee 

[D1 Steam Generstor Tube Rupture (?f0% laed Ud 

EH LOCA (I%faiaedtue&) 

H LOGA f100% faied fr.e) 

Emnergency •i•rialty declared lirne ihhlmm).  

Weather: [] Normal E] Adverse 

Is a release curreftly I progress? [] Yes IZ 
Has e• reactor been scrammed? [E] Yes EH 
Ref-eence RMS Montor # Or"

4) D Iso1ated Containment 

ml) [] Fuel Handling Accident 

H Wasle Gas Decay Tank Accident 

W Unrsitored Release .Accent 

Date ummttdyy) 

Expected total release duraton Q.t mm) 

No If Yes, tor now long') (ft.tmml.  

No If Yes, for how long? fh..mini

I *ETEROLO ICA DAT I
Wind Speed is . . mp.h is .3so, Wind direclioni is from: 
Settlee class ,(A-F r intM• EM, ai+l.e e.,--,.-i.

derees•_ .3.!J y A -T.

Sta-b rhewlA- UUJ9JVU tVTW.QM%~. is 
CUREN *.3ATO. * OA N SYTE &AT

Grab sample analysis: []complete faeebeloe) [] incc•mplete 

RMS Monstor Reading. . pClcc or ....... . mr.nr 

Release Fiowate . cal Iodine Filtration: 

Simultaneous release? []Yes [1 No 

Release rate I f knownl Iodine: NdiC. .-,.-l i'.,o

MISELLNEUS %FRM* IO

"lctated Contanynent oieakage) E 852 ccsec (defaan [ Other cctsec 

NOTE: Maximum steam flow ior 100% open v&.*epoa6on) will result in a very conservative meoacae p'aeaeon 

Vasdate the release projection with field team data as soon as oracocable.  

S& Tube Rupture. Affec"ed loop Hot Leg temperature (I steam release from S/it• .F 

Affected steam rine flow rate;. lbrnhr frmcm ERFDADS or CRj

S&G level > 9;r% WR or indication of liquid entrained release? H Yes 

Fuel Harding Accide M: Fuel assembly age (tfme aince last cnrc*: 

Waste Gas Decay Tank: Eiared time since Iaolatad:

El No 

hours

ax- mm-- 606e-..  

Sample Number Sample anaysis time inthn mrmJ: 

Comments: 

Name Position.  "• 7• . . . . .

(Aom Ftx Eng or S TA)

I-I Date: Time-

(defauft-O2 £0)

% ('defers)z 96%)

'V215-05N1 (8-8B)

E9W FP-0350 8 rPIP-01o•t 03f4

PV2 t 6•3•NI (8-88}

I

I

At•.idRnt l Ini! (f / • / 1/,,,•ram,,-,• I,
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2.29 Form EP-0381, Dose Projected PAR (sample) 

FORM EP-0381 c PVNGS EMERGENCY PLANNING 

DOSE PROJECTED PAR 

Date: Time: 

A release at this time is (circle one): In progress not In progress 

The release is (circle one): monitored unmonitored NIA 

The release is (circle one): filtered unfiltered N/A 

The release pathway is (check all that apply): 

o3 Containment 03 Plant Vent 13 Fuel Building 0 Steam Line 03 NIA 

E3 Other: 

RMS Monitor: RMS Monitor Reading: 

The expected release duration is: _____ hours (deWt = 2 hours) 

15 minute average wind speed is mph from - _ degrees MESOREM projected 
(at 35 fee) (at 35 feet) Stability Class is 

(circle one).  
A B C D E F G 

I I I MESOREM projected Mixing Depth: meters (unstabie) (neutral) (stable) 

MESOREM projected release rates (pCilsec) are: 

Iodine* Noble Gas: 

Time since scram: ____ Hrs .... Min Release in progress: ____ Hrs --- Min 
ffrom STA) (from STA) 

The plume centerline projected dose (in mrem) based on a __ - hour release is: 

Distance Sector~s) E Thyroid CDE TODE 

Se .... NOTE: As a arum., enter data 
for the Site Bounday (SS) ietds 

2 miles 

5 miles 

10 miles 

PAR: 

F-EP0381 DOC 0907/99 09 13:49

V216-06N1 (8-88)P
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2.30 Form EP-0481, Air Sample Data (sample) 

FORM EP-0481 PVNGS EMERGENCY PLANNING 

AIR SAMPLE DA TA

Filter (net cpm) X Calculation Constant * 

_ _ _ _ _1,6E-1 1

IOIN

Particulate Concentration 

tpCi/cc

Silver Zeolite (net cpm) X Calculation Constant * Iodine Concentration 

X 3.2E-11 pCi/cc 

If frisker is off-scale-HI, obtain a closed-window RO-2 contact reading (mrem/hr) on the cartridge and 
multiply the RO-2 reading by the appropriate conversion factor and by 1.OE-06 to obtain a pCi/cc value: 

(RO-2 closed-window reading) X (Conversion Factor) X (1,OE-06) = (1t• Equiv Concentration in pCi/cc) 

X _ X 1.OE-06 = - pCi/cc 

Multiply the 113 Equiv. Concentration by 1.3E+06 to obtain the equivalent Thyroid CDE dose rate: 

pCi/cc (previous fie) X 1.3E+06 = REM ! hour 

Hours Since Reactor Shutdown: 0-4 5-7 8-12 13-18 199-24 25-36 > 36 

Conversion Factor: 2 3 4 6 7 10 20

SThe displayed Calculation Constant is based on an assumed sample volume of 10 cubic feet. For sample 

volumes other than 10 cubic feet, multiply concentration by 10 and divide by actual sample volume (cubic feet).  

F-EP0481.DOC 0731199 17:32:49

PV2t6-OSNI (8-88)

PARTICULATE

II •rl•IKer IS on-scale,

PV2t 6•NI {8-/•)
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2.31 Form EP-0482, Field Team Survey (sample) 

FORM EP-0482 A PVNGS EMERGENCY PLANNING

FIELD TEAM SURVEY 

DATE: 

3 FEET 3 INCHES wilco (p011cc) 

TIME LOCATION WO WC WO WC PART IODINE

IIIII I I ----A
t * I + 4 4

- r t i + .4 .4 J.

-r i + + 4 1

-� I-I.-------J-.I.

- t I 4- 4 + 4 I

I 4 4 4. 4 £

f 1 4- I 4- 4 1

T I 4. 4 4 4 1

-t 9-4- I 4

T 1

I I I L

4.EF~ffZOC O,31~9 178 1

V216-OBNI(B a8)
P

I

F-EP48DOC 07f31/199 17:38:18
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2.32 Form EP-0483, Field Team Plume Sample (sample) 

FORM EP-0483 PVNGS EMERGENCY PLANNING 

FIELD TEAM PLUME SAMPLE 

RFAT NUMBER: TIME: 

PLUME LOCATIONS 

1. EDGE: 

2. CENTERLINE: 

3. EDGE: 

CENTERLINE SURVEY DATA 
3 FEET 3 INCHES 

OPEN WINDOW (mremlhr) 
- GROSS LNCDRRECTED REAO•4G 

CLOSED WINDOW (mremlhr) 

PARTICULATE CONCENTRATION =pic .P.-.-.Z .C.............E. .CO . N. . C...E....... ..T..-. ...... --- - - - -- - - - - pCi/cc 

divided by 3.OOE-09 pCi/cc per DAC = -------------------- DAC 
times 2.5 mrem/hr per DAC = ---------- mrerm/hr CEDE 

IODINE CONCENTRATION =..R-.l.-N.----------- pCi/cc 

divided by 2.00E-08 pCi/cc per DAC = DAC 
times 25 mrem/hr per DAC = -------- mrem/hr Thyroid CDE 

TEAM EXPOSURE 

NAME: 

EXTERNAL EDE (mrem) 

DAC-Hours 

Time in Plume 

(Authorized TEDE X selected External EDE I TEDE ratio = Allowed External EDE rnrem) 

•OTHER-INFORMATION 

NMQ Intornaticn tor identified fbelos represents the mmirnzn to be re ed

FEP0483 DC 07/31199 1743:21

'V216-08NI (A 58)
P 21-B B-aP
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2.33 Form EP-0484, Plume Data Map (sample) 

FORM EP-0484 A

PLUME DATA MAP

DATE: TIME:

START OF RELEASE: 
(DA TE) (TM) 

WIND: . MPH FROM _

F1-P 4 DOXC

Rx TRIP TIME: 

STABILITY CLASS:

07131199 17:47:09

PVNGS EMERGENCY PLANNING

PV21 "NI 18 88
P
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2.34 Form EP-0500, Radiological Protection Summary (sample) 

FORM EP-0500 A PVNGS EMERGENCY PLANNING 

RADIOLOGICAL PROTECTION SUMMARY 

DATE: I TIME: 

EMERGENCYCLASSIFICATION: NUE ALERT SAE GE 

Radiological Events Driving Classification: 

Radiological Status: 

"* A release IS IS NOT in progress at this time from 
(reiease point) 

"- Current wind speed is m- mph at 35' elevation from - degrees at 35' elevation 

Corrective Actions Implemented: 

PVNGS PROTECTIVE ACTION GOVERNMENT PROTECTIVE ACTION 
RECOMMENDA TIONS DECISIONS 

Plant Activities (circie appropriatey).  

" ASSEMBLY ACCOUNTABILITY EVACUATION 

"* CONTAMINATED INJURIES LIFE-THREATENING INJURIES 

* OTHER:

F Ei- AJ.UXO 0713199 20:24,00

PV216 08NI (848)PV216-08NI (8-88)



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 88 of 440 
C ON Revision 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix C Page 39 of 76 

2.35 Form EP-0501, Vehicle Decontamination (sample) 

FORM EP-0501 A PVNGS EMERGENCY PLANNING

VEHICLE DECONTAMINATION

Monitor Name: Date: Time: 
Vehicle Reg: Owner Address: 

City: State: ZIP: Telephone: 

CONTAMINAT7ON 
Location Outside Vehicle (descnbe): 

Location Inside Vehicle (describe): 

Location in Engine Compartment (describe): 

Highest Contamination Levels Prior to Decontamination: cpm mrem/hr (circle one) 

Highest Contamination Levels After Decontamination: cpm mrem/hr (circle one) 

Vehicle Impounded Item(s) Impounded.  

YES NO 

FEP0501.10OC 07131/99 20:31:(00

PV216-CSNI 18 881P
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2.36 Form EP-0502, Individual Body Decontamination (sample)

FORM EP-0502 A PVNGS EMERGENCY PLANNING

INDIVIDUAL BODY DECONTAMINATION

SMonitor Name: : :i~: Date: Time: 
City Na: State: ZIP.• : N Telephoe: 

Location on Clothing (describe): 

Location on Body (describe): 

Highest Contamination Levels Prior to Decontamination: - cpm mrem/hr (circle one) 

Highest Contamination Levels After Decontamination: cpm mrem/hr (circle one) 

Item(s) Impounded; 

F EP0502.10C 07/31199 20:36:18

PV216-08NI (8-88)
PV2• 

8-08N! 

(8-84B)
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2.37 Form EP-0503, KI Distribution (sample)

ruIM E-'U•U03A PVNGS EMERGENCY PLANNING 

KI DISTRIBUTION 

Name: SSN: Work Group: 
Reason For Dispensation: 

iDate: Time: rM~illigrams: 

EC APPROVED (circle one): Y N 

(AD/AINISTERING INDIVIDUAL SIGNATURE) WORKER: I have reviewed the information below, I am aware of the potential health hazards involved with KI 

usage, and my usage hereunder is voluntary: 

(SIGNA TURF)

Potassium lodide (KI). a stable Iodine, may be used in the event of a radiological emergency as a blocking agent to prevent the uptake of radioactive Iodine by the thyroid gland. which depends upon Iodine for the synthesis of thyroid hormones. Iodine is normaly supplied to the 
thyroid gland through dietary Intake. However, the thyroid is capable of absorbing and stonng only a limited amount of Iodine. Excess amounts ingested are elininated by urination. Therefore, the use of stable Iodine will limit thyroid exposure by blocking the uptake of 
radioiaine by the thyroid. leading to elimination of radioactive Iodine from the body 

The use of Potassium Iodide does present some risk to the user in the form of side effects. allergic reactions, or other contraindications.  
Allergic reactions leading to severe illness may occur for individuals with unusual sensitivity to Iodine or those with pre-existing thyroid disease. Sudc reactions may indude enlargement of the thyroid (possibly leading to respiratory impairment), alterations in body metabolism due to increasing or decreasing thyroidal hormone output. and hypersensitive reactions such as fever, pain in joints. and alteration of blood cell counts. These effects are usually associated with Iodine doses much higher and administered over a longer duration of time than those alowed to be administered by PVNGS Station procedures. Possible side effects include skin rash swelling of the salivary glands, and lodism (metallic taste, burning mouth and throat, sore teeth and gums. head cold symptoms. upset stomach. and possible diarrhea). Allergic 
reactions to low doses are usually limited to angioedema (swelling or hives).  

The above represents the extreme. The sensitivity of the average individual to Potassium Iodide at the levels administered is minimal. A good rule is that if no history exists for sensitivity to medication in general nor any for reactions to seafood or shellfish then there should be no 
reaction to 130 mg of Potassium Iodide administered as one tablet once per day 

Potassium Iodide may be taken along with other medications prescribed for thyroid problems (e9g.. thyroid hormone. anfithyrood medications) Pregnant and nursing women, babies. and children may also take this drug. Additional questions may be deaified by reading Appendices B 
and C of EPA-400. available at Emergency Planning Alltbough the Food and Drug Administration has endorsed the use of Potassium Iodide, the risks associated with low dosages of Potassium Iodide for thyroid blocking in a radiation emergency may outweigh the risks associated with radioiidine induced thyroid nodules or cacer. For this reason, THE use OF POTASSIUM I0ADIOE BY EMERGENCY WORKERS SHALL BE 
ON A VOLUNTARY BASIS.

Potassium Iodide may orly be authonzed by the Emergency Coordinator for use by volunteers when the protected Thyroid COE dose is 25 REM or greater. Emergency workers may be APS or non-APS employees at the facility Under emergency conditions, volunteer approvals and briefings may be obtained or performed locally and telecommunicaled to expedite the response. Follow-up monitoring of all individuals issued Potassium Iodide must be performed in cases where actual exposure to radioactive Iodine did occur. This is necessary to maintain the thyroid blocking action by additional Potassium Iodide doses until the Iodine activity decays. Follow-up monitoring of all individuals issued 
Potassium Iodlid musL also be performed in all cases for possible sIde effects from the Potassium Iodide.

S. e *.iB..

Was individual actually exposed to radioactive Iodine? Y N 

If Y(es), furnish additional information regarding subsequent KI administration, air sample data, Whole Body count 
data, and any other information appropriate to determination of actual Thyroid CDE: 

Reviewed by: Title:

07/31'99 20:4148

'V216-08NI (8-881

F-P00 DPOC~I.

PV216-08NI (8-88)
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2.38 Form EP-051 1, Core Exit Thermocouple CDA, page 1 of 2 (sample) 

FORM EP-051 1 c PVNGS EMERGENCY PLAWNNG

CORE EXIT THERMOCOUPLE CDA 

DATE: TiM NI- YCE.  

Date irt bemperuU rp~dr3- Marnrru-n CET Taniparnhlru
rp. al te'Tlaraftro rinadrg: Roedcr Vaswa PrwwLro

Meearr~r* 1ihe pekrceti ol fuel mde rupled wft Core Damnge Asst-Apt. FNgke 1 (at5qcf

Percmn l FtAI NAM Plds R4*)re'd Ormftwj t~r 1P:. 

NOTIES. TI- Cý rm* T .,occtkn msihatiolm Vieka dxl-uqp ftornww n Cerm 1,2: wd 4 

Ph m.M ,Mgu% somdv WMs 09y khiw 19Mw~rm.uit.  

r-w Nrw~wiu1vw kur-% b'fni Apmn.MI 13 Ceru Dwfu~o 4w ai~urva4. Satfiuti I Q.,i~tu Irtzrmativ zutvk 
ba ýA mid ir-eqod p~ lo mabri a d4mfo.nafa 

Ui~q Ihe pt Ofn kt hl rotih rupluted. Ove Caid Dwag Cbtw2fividsfic kee.i Core Dartwje 
Awmment- and erviuerfrg judgmerf. deiamme Ihe USNRC Cahegcxy cO Fuel Dmnage.  

USNRC Caleqrny of F"4 Damage:____ 

Log a] bt~as cimdaoc in deawomllohIa~ af Oh caingcry clOw ~ud iage on Fcxm EP-001 2. Emawrgercy 
Ackn Log.  

- EOfitE9 -O 2OO

-08N (8-88) PV216 I
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2.39 Form EP-0511, Core Exit Thermocouple CDA, page 2 of 2 (sample) 

FORM EP-0511 PVNGS EMERGENCY PLANNING

CORE EXIT THERMOCOUPLE CDA 

Figure laken froM Care aMage AM.s..n"io, Figure 1 

FIGURE 1 

PERCENT OF FUEL AODS WITH RUPTURED CLAD vS 
MAXIMUM CORE EXIT THERMOCOUPLE TEMPERATURE

.1C 

I Ia 

OI

MAXIMUM CORE EXIt TEIlRMOCOUPLE TEMPERATURE 

Whto rof pf""e In US# Cu'v. Looefod 
Permn 4P-45fr. w" 1. In: wff 7nfftpwmllr.: 

* 'cc Pti 12-91 F 

* 1200 P. 100 Ir 

<1850 psI4 1i, f) F 
Prosswre Troad: ERFOADS SPOS-0001 
Mov CET TRend: ERFOADS P5DS-4147

Lý EP 05.1C

P

EQ, F 01 ,W!=,itle

PV2........ 18-88
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2.40 Form EP-0512, Containment RMS CDA, page 1 of 3 (sample)

FORM EP-051 2 c PVNGS EMERGENCY PLANNING 

CONTAINMENT WU(S CDA (Part 1 of3) 

DATE- TIME IUNIT: CYCLE: 

1).REAC7R WdW1TDO*W DATA 

Date 01 reslof SwjIdow&i ofr~ 01re1r~iudowrn 
R)PATPOWER CGOREC71O

I

111aWOR 10 CATE Iiw "M SM4E ~0010WinN ff RAT tS @WtR CORRECTED M9E RATE 
____0_ MAn N79 a PCF? 

RU). 148 _________ 

flU-1401 __________ 

ALL- 149 

RU- 140 

RU- 140 

HU 149 _________________ 

AU- 149 T_____________

L Epvje.'

'V2,6.aANI (8-88)

If rmactar pora~r has rcl boon, stwldY Mw fth 30 days. prno' M rpacn.-to hukkm.n, ewignmanng lwkdgmenl is 
re1~irlr to de~9termine the mosl rept en e erva poI evei p tie se 

rTli judkpient 5hcuki conisklef Wke hIlcmIg fluki.Jeas.  

"* 7he average pvo~er duing~ Vte 30 clays Is not necestartl 1te rno!E Wr0V5esetal,5 veoje 
"* The power Ineve at Owtid the reactar last opersted IshliLd weigh rnare heas~ry thai earlier Imover 

"* Continued aperatioo at onre po~we level sheW weigh in"Cr heavily then b~rief tr-ansient- teves.  
"* In the rasa in whicrh 14v reao~or Mes producoed piy~nr trxw. se tltan 30 daym. the ea-shnale of core

Using errjinaerkig j~I* rrant. delefiv-ia t1-m raic~e 
reprasarithnaha power to ba usar1 fth prc^w 

P&ecod the piOw 30-dly power bstory: orrefnn lato ary r~r btqlo 
POWER I(%) DURATIO &bay&) 

________________ _______________Reproeneritm Power: 

_______________100,, R-epr-asentati,.' Power -

3) DOWe RATE CORRECflOVI
Record the dose rates of eadi Contasnrmntr taftljcz tmonitor rntzl. usirig 11e Power Canedk'n Faxcior 
rPCF) Caiczulated n Slop 2 (atpowo, cakcsIWOal corruclerd claao maltior each radiation mov-lmtY[~~~ ~~~~~3 b5 R :vr E!, EM ~ is clIase. REM! how, os .:~jw aPAD~hu.
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2.41 Form EP-05 12, Containment RMS CDA, page 2 of 3 (sample) 

FORM EP-0512 c PVNGS EMERGENCY PLANNING

CONTAINMENT RACS CDA IPail 2 of3) 
DATE: UNIT:.CYCLE: 

4) USNRC CA TEGIORY OF FUEL DMMOAP

I

PV216-08NI (888)

NTThe C-cnrairiiww aqi H1bm Mu-wrs modmAtxxjbg "Mk Mamage asamaas in Gawgcfaws 2 ?twcqh 7 rv 
1 he Ncteow~o Ibamtmf'rIn Gcrtibawiag As sewmatf' rtmdoc~xin 'Zhctsk t,- rosa 'd " y~iwsbcoa p-ce i 

UW9n Corp Damage Assessirier-4. Figure 2 faffad.-ed), Jhe hirne SinCe rea~tcr St,1down. the AWGlpvde 
dt~e rates, engifl.efrifl pc*Jnient. and the Dad* Rate Charadleristk,& lrusn Cure Damaye A~seaeenent.  
determine "h USNPC- Category of Fuel Damnage.  

Log all biases considered in determination of the 1eftgory cd tuel darnage on Form EP-0tj 12. Emergency 
Aefin Loq

6) COMMENTS

-EP OWC EP'P 01 kaD
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2.42 Form EP-0512, Containment RMS CDA, page 3 of 3 (sample)

FORM EP-0512 c PVNGS EMERGENCY PLANNING

CONTAINMENT RUS CDA

Figure taken from Core DCrnage Assessment, Figure 2

FIGURE 2
COA BY CONTAINMENT RAOIATION LEVEL

TilE POST-AOVrDEWT (HOURS|

4 Mi:r Fue, Ccr,'iv 
C I•-'mae,•r* Fi' Oeqi'ot 
C - I•11 d F.,,I Over4~ea.

V Ma z: Cid±jirc Iajlurc 

~F4 Cvdi vr fdIur

L� �J�2C

I

EP;P 41. Ir2..1 ",.
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2.43 Form EP-0513, Containment Hydrogen CDA, page 1 of 5 (sample)

FORIM EP-0513 a PVNGS EMERGENCY PLANNING
CONTAINMENT HYDROGEN CDA (Part I of 5) 

DATE: ITIME:I UNIT: ICYCLE: 
UM :I All 11gave rc1 mrLicod dersaia thtizs..~cantri'.d in Co.. Darwwqc A-.ic.~strer. F ~ljrft 

1) COWE UNOVEMIN EBTUIA TES 
I-NSTRLU1111ENT ESTIM1111ATED CORE ESTIMATED CORE 
________________ UNCOVERING TIME RECOVERY TIME 

Hna~ic VassalI Level Lower Limit klwpror Utir-y..r Lowear Limr, EUrnvax,zr R4ozcors 

kcrim o( Syt1 r fh 4 Sbnr: I~ C1b,~~ ~ rra:dVig~~b i k~ 
Cae u them rxiclu~ .a Eiot 660irow F -- tMrdtrrew.i wl 

Teruzril.odure , lanparalwa 

Core FA t rne-mccuple skll rC( S;Lvartoatl (bye V-qrae ) Rglumn lo S.w.rabon ot u=Ai 

2) BEST ESTlMATE

Peowd the best estimmie of ~cxre unc-vermg ,'reoovery lime!, ancd cvrespondng %yslem premurg, The pressure recorded Ior core uncovering wAN be used in Siep 10 in coriunction, kvit Figure S.

Time: 

Time.
Pressure.  

Pressure.
2) INLET FOW RATE

Record the approximaie vess*1 tnlet fslyw rates (GPME) dumng the core uncovenng heatup, pe rox until 1:1wh 
tinte of peak Cure Emit Tierniuoi~e, (CETJ Wtmiperatue is te~ched.

HPSI Flow Rile 

Chargngac Fuw Rate:
LPSI Flow Rate

Other Inlet Flows,

4) SAMPLES
Obtain an RCS liquid sample and a Conwtainmeut atmosphere san~ile foVne tf.. 40*wor can be used) in 
acc~ordance woIh 74OP-x-SS02 anid record the vu~es for ihe parameters listed be4aw,

NOTE: At klAA1 Z N.o.r, a **.# buat%~ PASS *Aa~h NuLWat -1141 &JI&OM f iX fnb.!WA.I cie. %u 
sdirnk,4 af ltif %a"Y orne,

Mill Candlitims Caatnalnmmu Caondilmsa 
Sampia: Wtal Y"m SanT'pe: Dael Inhi? 

syelom' Probsiure pa'a Cor44l!lncnIo P'o~sxire l" 
I amtpoajura + rf amporaitLyn , 

F%0ctor vessel I rev % Hy4ycr.gan Cocariclrjilcn: v.41Jfl 

?~1`-li 3Ae Cor~centrii cri 0~~ S1P - - - - - - - - - - - - - - - - - - -

'V2I6.O�NF IA AR,

- EPLu.'3B El`P u-1143K

Cora Lkicoyprm

PV216-08NO (8-881
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2.44 Form EP-0513, Containment Hydrogen CDA, page 2 of 5 (sample)1

FORM EP-0513 a PVNGS EMERGENCY PLANNING
CONTAINMENT HYDROGEN CDA (Part 2 of 5) 

DATE: TIME: UNIT: CYCLE: 

5) MYDROGEN SAMPLE ViA TA FhEVWOWl 
"HYWORO5' MEASURED IN CON'TAINMAENT 

Cull!d flmet! H ;P 14 71 9 ~t~Xr2.9E.06- X X 

* X 2-6Ei.OE X X sc 

H, t~Il~dioqen coiCncurrabon (vokor %.! as masio-Je o- Gas Ctc-r 1Da (Alvr Stop 4 
H, Akiniftv) 

I ~O - Conymicin Ircrn parcapt to ancrnl ir~actan~ 
2.6E .06 Contann'r4a' Volume on~ cubic 1wa 

P. Corfutirn'iar Ior~it5uto in pwq Ift (!vStorp dC 
Sea C.ty trrina lepvalto I F(w Rp4 

49i2 -Standard teperature i vn'I 
14 7 5tir~dnd Lves-*ige .l¶ po 

ScF I Shin,&d Cjtvc Fott 

HY00006H MEASURED IN RCS 

6-!j, 5cf/ 114" X v.,. X 0CF X 3 5t'E-0 X I 1 1 

H. HF~rdogen COM~cn'rtabol kn CCAg 0 STIP effi SW1e 4) 
V~c~ -. RCS vo~lme in~ 'c. (fa*tm Fq"v~ 4) 

OCF Doftity Co~reeficn F&Ctor OW (WoofIiJ~ FiwJVet? 5) 
3.53'E-05 .~Conwt1~eunc Iaciar (fte.tj 
1 .M 03 -CooniatSici tadnar ?kpV) 

TOTAL MEAUREID HYDROGEN 

Containment Hydirogen + RCS Hydrogen a TOW Hycwaogen fSCF) a - ----- SCF 

- r,.3 EPWi1039X

V216-OBN, (R8-88P
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2.45 Form EP-0513, Containment Hydrogen CIDA, page 3 of 5 (sample)

FORIM EP-0513 w PVNGS EMERGENCY PLANNING 
CONTAINUENT HYDROGEN CDA (part 3 of 5) 

DATE: TIME: UNIT: JCYCLE
8) HYDROGEN CORREC17O FOR? OAW41T

The total measured Hydrogen calculiated In Slap 5 mvides Hydrogen generated trorn ihe oxydabtio of 
mterials within Co~awwnerd. as i'.ll as "lrrogen geflGSteo frolri Itie rad~oisa of waerir The 

Hyc*ogLen prndukxd (trnm th ~. two pro&l*s$ voil be Calcuilsked ini Slfeps 6 anid 7 and subtracted ftcxu 
Ihe lotal H-ydrogn calculated ont Step 5.  
Fiecord the Contamnient temperature at selected "wn intervals f(w un.te the *lme th'e Ccontainar'ei 
,t. wrip w*as obtawnd) and catkvUla INe Hydrogen genvwaked by oactiNxi cA rnaluan;,is within 
Containment usging Figure &.
flQU: Ail in-npint" Is. ur'*sl Inw, ,1TI ? 1kllw h k i. A t.IAJn .Cajn,.u Mni.rfd)t

Time at Sutui Wervel Durbatn~ Average H, Productkoe Raft H, Produced (SCP) 
of inlarval (hmzrsl Conbiainmerit tBCF~ifu from - lntervm X 

Tompwrutor Figuire 6 Prod.ction RIage 

A~zzar!~ Stan............................  

Total Itydrogen Pwnucti~ton (SCFýe 0 ____ SCF 

CTh-e f~inuxtfsur vaiue lor PVNGS 'ov 200 271 SCF. ff a 141,9ir Ytsrut iS 'UAtbrntd h~r VMh[I cýc ullcr. e-~tl,' 
2W-0271 SC F m vie SPvP oydeud

- EPO�'JB �FYPJ�I
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2.46 Form EP-0513, Containment Hydrogen CDA, page 4 of 5 (sample) 
FORM EP-051 3 PVNGS EME-RGENCY PLANNING

CONTAINMENT HYDROGEN CDA (Part 4 of 5) 

DATE: TIME: UNIT. CYCLE: 

1) HYORQGN C0MffC7TON FOW MOMJE2S
Delerrerie the amount ol H~ydrogen' prochicec from fhe rado~lys ciso waler usfflg ine ftclo~ing poer.  
decay limes, and F"gr 7: 

R~eactor, Por#%-.'d dliTra of Shulrkcwt, fLvr crare'ctci, 

Rapei.-airvv Pn3wsr MRi) - ffto'u, -Fm.;? EP-)5 12. SrW1 2k 

Esuiriloct MWgT a Fur Pe-we, MWT X flP N978? X V4WT 

ReACt.) Shuldkwu Daite Reaclof Shko~~v*^ Tauro.  

5iimy.~ ~uteSample Timre 

Tine tvrn~ 5ttilwn lo 5_FmiD hE2Is 

Usuing Figure 7, determine the speCifi H-ydrogen production fate ý5CF-MWT) by radloly". 'or tile sample 
firne Ovtam a value from each curve, multpl by the estimialed MA~T. and record total H., produc~ed by 

Lk"i cur" H2 Prodoeed (5CVAKW7) IOperauting Power jUT Total H, producod f$CFp 

UIPPER X 

LOWER X 

Once obtained, use the results of the raduxheWq~ur damage assessmnent (Form EP-05 14) to estimate 
wh~ich results should be used: the Upper Limit for PNasW fuel petlel overheat, the Lower Limit for "ivital 
fuel pellet overheel, of the apprapdate estUnMe betvwee the twu curvits fi ifllernediale fuel overfteald.  

8) TOTrAL HVDROGN PRODlCEDPF0M,-VGW CLAD
rcl.'s it, Mensured gItiwi T~r" IAduexjrd JPvr0ropn V? SrW, 3 S 

K-. P~oljdCui 00M.i' COMnitarenei~i MaedIiv r(ro, SNeP 6),, 5CF 

Total iHrom Cop* Ca Oxidabon = (SW 5 - fSW6 *Srop 7f SGF 

5 GE 03 9C-F 5 66E.-3

- EPOS-3B EPIP 1u-10a

I PV216 08M 1848
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2.47 Form EP-O0i 3, Containment Hydrogen CDA, page 5 of 5 (sample)

FORM EP-0513 a

CONTAINMENT HYDROGEN CPA (Part 5 of 5)

PV216-OONI (8-88)

PVNGS EMERGENCY PLANNING

DATE: TIME: UNIT: CYCLE: 

10) PERCENT OF RUPTRED FWJ. RWOD
UwV.u the percent of clad oxidized (Slep.9j, Ov~ pressure during L-Ofe unao-venng (Srep 2), and Figure a.  
deermine "1~ pwrc-nit of ruptured fuel rods.  

11) PERcENT OF EDURITTED FuEn Root 
Umngq 1hte percent of clc1d oxidfizrd f Slop 9) wand Figure 9, ii~i~rinin, Mr.e pwereit of embriltled luel rud&.  

Efra-o% Emot r7rjtj Fuel Rc-do iftom Facl..r 9) 

K^.11": Upper: 

[1.2) USAIC CATEGORY OF FUM DA4*&AGE 

TI.o ?ýKiwrrp how ff:rn Cug'w. Dis-w.ww. A.s~4lt.,8 Ir-Ir., K& Jvi. AJW~kit k-. rowl NKI un4.'.-N. 141 jCs V.1 

mahenij a dcvWmr~atn 

Uwgit Ihe essimales of the percent of fuel rods ftuptuored. the percent of iuel rodS eimbnftled (amnagaed~i, 
and the Clad Damage Cmaracderisttc~s f rom Core Damage Assessrr-erit, deterrntne the UjSNHC Category 
of Ftwl Nmarnge 

USNRC Cabegary(ies) of Fuel D*.. : ____ 

13) RECORD 
Log all biases considered in determinaton f the category of tuel cdwnage on Formi EP-00 12. Erregiency 
Acbcri Lo9g 

14) COMWMNT

- EPoY,'38 EF'P 01O~u
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2.48 Form EP-0514, Containment Radiochemistry CDA, page 1 of 11 (sample) 

FORM EP-0514 a PVNGS EMERGENCY PLANNING

CONTAINMENT RADIOCHEMISTRY CPA (Part I of 11)

DATE: ITIME: UNIT: CYCLE: 
1) REACTQI &KWOWW OATA 

Date at reector sf~tddovw. Time of reactorI shlldo%%n: 

2) SAMPLE LOCA TFUNS 
lim OýXv'j~-rotirf smauil too ý,.QA ovtwft.i 9041 -0 t*P4ij1- k-, PAS %AV .~ Cot 

C4Wr~anMnnil fAT tX..rMt A~ aRAS 0MYSw th~ c~d=Oboi htii~ It- ' tswsaw aixidenL RBk w Gcrt*1 &nuje 
Aup-osm,crt fe-firdmW i. "tuwvst1"j Itoms 1C# grudaWo -0-t-Cj -j (.ctrjI',-wVl p .  

Determine the most appropriate sampl loceflos for assk�ssment u.sng Figure !0 in Care DamaWg 
A~ssossiient.  

3) SAMPLIN -

Qelain radiochemistry 2aples and sampl results from, ihe appropilate sampl~e kxaliorns asa elrnirad 
in S"e 2. above.

4) SAMILE DATA 
Flecord the followNing data at the tone each amnple was obtained: 

REACTOR CONTAINMENT CONTAINMENT 
COOLANT SYSTEM ATMOWP11ERE SIUMP 

Sample Dale 

S*wnoe TviiI 

prusswe (p51q) . . . -- - - -I- -

Tremperature r fj 

KCS ta"i (RW4Vt.f$j al Samnple t'ion .....  

Contarir,,nn Vokar'o icrl 0 ........  

ConWir.ment Water Leve- (6- t50 wchftij -------- -------

- EP')�.'aB EFiP Ot.e.� u334
ý Epas'AB EFIPOIUWiý

V216 08N1 (8-88)
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2.49 Form EP-0514, Containment Radiochemistry CDA, page 2 of 11 (sample) 

FORM EP-0514 * PVNGS EMERGENCY PLANNING

CONTAINMENT RADIOCHEMISTRY CDA (Part 2 of 11) 

DATE: I TIME: UNIT: CYCLE: 

5) 119C# WZLWE 
iDetefmwnie the r-CS vIume at the brae of the sawle usig HVLMS and Figure 4 in Core Damage 
Asseissment. or by using ERFDADS Point 10 #SPDSDM.  

# ___ HJTC Uncovered = cc (,__ #twj F.oQre 4 and RVtMS.I 

SPDSCQ60 w . g;sIlun X 3.7T5412E403 -.iifusm.JSPIJS.IJ2O) 

69) CONTAIMENT WATER VOLUME
NOTE; It CQy4-nmnu %%at*( I"',; d rZt ,vJrM*b. CCVa rCnmornI ,-a . nt.! -,s;: r,o.MAJ '* RWT RC-S anit SIT 

Determhie the Containneu ,,at:er uulune at the lime of the lample mcoyj Con•tair"nent waler *e.e4 (frtr' 
SteW 4) and Fqure It In Core Oarnage Assessment.  

Caninniint Vco~ne , ...... ¢cC

- EPO�B EFiP Vi

ý I PV216-OBNI 8 89
P

ý EPOSTAS EPIP W W..o,'J,
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2.50 Form EP-0514, Containment Radiochemistry CDA, page 3 of 11 (sample)

FO~RM EP-051 4 PVNGS EMERGENCY PLANNING 

COfITAINMENT RADIOCHEMIS TRY CL)A (Part 3 of 11) 

DATE: TIME UNIT: CYCLE: 

Hecord the activity of the RCS samople and correct the ach,'41J for Starndard Tn~'r-atrn anet K)M`2APE CIIT ODFEVII

Reccfd panci - P 

____________TAELJE I, FICS SAMPLE 
wftoop DeCAy ganwkj Aclt"f Oscar Correct~W Activity I RCS Activity 

Consto iri pvc i~' (CI) 

Krt ______ 

________ 0E-06 

CS I iE-ON __________ 

"M- -Fl 

To 2 $E -:1 
Sr# lbe-ay 

ft *3E-07 

Pr 04

- EPOS'&B E P1 P s 12, '3*,

PV216 06141 ý8-88)

(STP) aWdfordecay.

NCae~y Cnlfi u-ooAf; ~ st~ 1~rpd .) 

X . Deca*y car~tst (iar-~~s'

RCS AcivitY a CJecMs Corrected Act vily (15rm abovej X p X M4CiS X 1O-4 

p W.~ser owisiFV corection fact~or (60# Fws.Xir 5 aW Cot L2trrnatji A~rpvj t i) 
19cs , PC S -*e r v tur'o (frc,-t Step 5 ,'WRC (1 "i.Tne ce-v rc from EW RDA DS SPOS-Cr,,), Neio 

use RP0) - I 0j 
1 .CE-06 Co"Versii Ifrom 11C le C
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2.51 Form EP-0514, Containment Radiochemistry CDA, page 4 of 11 (sample) 
FORM EP-0514 a PVNGS EMERGENCY PLANNING

CONTAINMENT RADIOCHEMISTRY CDA (Part 4 of 11) 

DATE: TIME: - -u-NfT -. ICYCLE: 

8) CONTA"NENT OUMP SAMPLE ACJWV7T CORR5C lIN
Hecord the actwity or the Conteuwei-w Sump sample it oblained and coff ect mhe wdivity lor dec~ay.

Irvo,* A StIre 10,10o, -ruhkm ~r"CXVt*, Al r16 ,j:! 

CXinta.iwu,i,1r Sur' Ar~iyI I.~a Crclrni.-xf AowtyI 1ff0171 oa A Xfl0 r:,j-ý.nr-nr S-r,. O~r X I OE- C-S 

1XI-5 I Convrsio~n Irrirr IaXu w Co

PRmuri I

rr me u Heaccf Snvr m IAXi er Tnc Cortv.t. S.~imp Snsr,1p4 

_______ TABLE 2: CONTAINMENIT SUMP SAMPLE 
bItctps vacei Son" Aolivfty OcyCovpwciW Activirjy C~ow~~nwmeV ftm.  

C(1u1W -1 (pC~cc) ACtivily (Civ 

Ki' I______ 

___6 _ 6 7E 07 __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 

5f ___S____ 

______ 2 !3E-0i 

LA' 4 11OII 
I., ___ I zE 0 

Pt"t ~

L EP..r�'� EF'PCi VŽu3�a

V216-08NI (888,

EPIP CVGZOI,.ý4

P

ý EPuS,&8
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2.52 Form EP-0514, Containment Radiochemistry CDA, page 5 of 11 (sample) 
FORM EP-0514 s PVNGS EMERGENCY PLANNING

CONTAINMENT RAOIIOCHEMISTRY CDA (Part S of If) 

DATE: ITIME: UNIT: CYCLE: 

9) CONTAINMNT AYMSP)ORE SAW&L& ACMTrWT CORRECTION
FHecord the actrvty of the Containmentr Atmosphere sampletf cbtained and oorrecl the actAiwty T0or 
Standard Temperature and Preswqr (STP; w~d for diecay 

DecayCowre,:1e' Azf*.! - Ac ii;t szr'1 e i (. e I ' 

Yre ,1ci, cm~'cto, %huLtdvwr (saorkisI ati Itne n4 r.-drn-f 

C-~,jtri'riuo Atiri ',ef A&."ily a DerciV Co~recte* A .! 1frjrvis . X lip . 1t7 X 
!492.' , . 4OWi X 17"+ 7j( '.1 X I kL 

T, uIrmrrI~i'Od~ at trY*3,4 Cg ntvn4! Fi 
I.ME. 10 Coninrnart. iilrms'heie vdurne 
1 .CE -00-, Cowey*sicn truni IiC4 to Ci

-4

Reccd 1. P, zird T,: Pi . T F 

_______TABLE 3: CONTAINMENT ATMOSPHERE SAMPLE 
factups oft-my SPOCilk Sawmar Acff lit Dewcy Cwmclaid Conbinmmtg 

Congo me et ( IC-) Spddltk Actvivlt Atmosphww A c~vtfti 
_______ 1sc) __ _ __ _ _ __ _wCi/.r) __ __ _ __ __ 

Kr I 5E D,, 

___0 _ 67E 07 

- --- v 
Pr Ii~~ i4E _ _ _ __ _ _ __ _ _

- EPO-5,aS
E 1P v:i u'ŽŽ'Jý-ýj4

'V2�6OSNI 888�
V216 08NI ý8-88ý
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2.53 Form EP-0514, Containment Radiochemistry CDA, page 6 of 11 (sample) 

FORM EP-0514 a PVNGS EMERGENCY PLANNING

CONTAINMENT RADIOCHEMISTRY CDA (Part 6 of 11)

DATE: ITIME: UNIT: CYCLE: 

10) 10 WE/N06IX GAS RAMIS 

Calculate the frciowng ralios tar each Noble Gas and lockne *Moopp using fth decay corruicled -spectIri 
WrI~itdies otlained in Steps 7, 8 and 9-

t4ajt4 tf.s HAt~t. h~rtliq Gas. I-vomt~w Anttef.y t( Xonm Ahvn 

Icdj-.* Rvl*i = oivO) 1,triloe At.1m I loewio A'.: '~

RsMl CS Act iv*y RCS ROMio Cb4finmnWei0r Co$onrpfw.nt Covawskwit Coa~invt*nr 
(Cs) 591,11 SuMOpR010o Aftmooplff dfnW""m' 

Actif~ry (0Y) Activity (0I) Ratid 

Kr 

xe, 

Xe .  

11) SOURCE OF RELEASE

OeBteormwie the smxjroe M release by Cccprnpng fth ratios IQJaieFI;;13r w Step 1tt fabcywi nah prorlictrnl 
ratios providled belowI

AC6fty fttio inl AcfJ&*y Rati hit 
Ftit FPWW iotmifoty 'pap IA"iittoy 

Kr- O2X.0 

Xe 0 0t03 DO~IN 

I''~ ADiO DO! 0-1V

NdOTE: Yjaiti- 1, .. w.8 .i :,I ;8 iFN11`ul.14Xift It l 14j<W1* 1.i- 14.1 A .ii. A4.i 01111 141IiK .lis~ji tiiw.f

Stwce al Release:

- Pý-!

~V216 O8N1 (8-88)

EFIP,ý'i ,%ý us .ks

P

.1

I
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2.54 Form EP-0514, Containment Radiochemistry CDA, page 7 of 11 (sample)

FORM EP-0514. PVNGS EMERGENCY PLANNING 

CONTAINMENT RADIOCHEMISTRY CDA (Part 7 of 11) 

DATE: I TtME: ! UNIT: ! CYCLE: 

12) SOURCE IENTORV I
Each isotope has an equilibrmum invenlo[M. Hoveveir. Viese equhlbnum source inventories must be 
corrected tor the plant power history 4 'he reactor has not been operating cotrtlirally at 10(r. peower 
'The iswlopes are dih,,ded into 2 groups based on their respective halt-lihes. Group 1 isotopes are to be 
used .F reactor porwer has not c-•-inte by greater than , 1 I'r in the last 30 dlays pnor to the accient 
Gf oup 2 isolcpes are used it reacor povir has not changed by g'eater than z 10% in the last 4 days 
prior 1o the am"ent.

"The folrcaa- emuations can be used to Clerltnne t Me Pocie_ r Correcton Factcir for the respecdive 
isotopic grou I 'he previously mentioned cnteorta is salls-•tJi 

Grcjp I PCF a JS..•ay.Slat Power Level Io' -ae g.or 210 D:tys I 'X, 
Grriru 2' RF'- = Si~w &Iti~i Pawar Li, ot 4I trv pirk -' rDwys I IX.

It the reactor has not operated at a corslant power level prior to s tdovy. the tollowvng equallon is used 
'use a 30-mly Power hoskiry

NOTE' • iui (, } '"

P 

IX

F raclicri df raled reacir-r powor n p•r o,:

Dunmboq ol paro= 

oeT . ,,- Ing '

COCltf :.,- l.

- E P .'s,&B

PV216 08NI (8 881

EPIP 01ItL 0•.*j

PV216.GeNI (8 88)
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2.55 Form EP-0514, Containment Radiochemistry CDA, page 8 of 11 (sample)

FORM EP-0514 a
PVNGS EMERGENCY PLANNING'

CONTAINMENT RADIOCHEMISTRY COA (Part 0oaf 11) 

DATE: TIME: _ __TUNIT: CYCLE: 

12) SOURCE 1IVENTORY CW16fIug..

Usang the apprw~iate equatwn, C~aJWI~e the Pbowe Carrecký,n Facto.' tur eacht isotope and the ctxrectea 
source wiv'ensory. kecowd the results -n the taWSe belcmv.  

_42 [11L i.jiI P---S ~i-S.t r.,11111 4 *%i,t ,4 ... I ko Ato1t I inam if4 rt.11t pnik .I 1,* z~ .4 .-ow 'i f tw lli W11 t,..ir,

GAS GAP INVENTORY
Isotoe Group, Oecay Ccisitw Power Equ4J1bnoim ICorrecled 

fse0ccwvds F) Cmchreive Source Source 
________ Facror avemor~v ice) hfm.tay (CO 

Kr 2 .51: #34 1.54f=D 0 
_X1; 1 6 7F,.07 

7______ 2 9.4F.09- I 14E-.04 

I2 93E-06 :j _____ I rAE-07

_____ ____ 2 9F-0 I__ __ _ ?7E+-. 06 

FLNEL PEALLET INVENTORY 

Istoe Gmrup VAC~AV comstmei Power Eqiabrnum CovvWW 
~9 j Conecilon SOi&uce Source 

____ ____ Inwenfory (C" 1- W (CO).  
Kr 2 1.5E-04 7______ 5t7E-Q7 

XU 6.715-7 ?__2.^__.0_ 
X0i I 15E-j06 2___ _ 212E-08 

I _________ 9.9E-07 _ ______ 1-07E.08 

_____ ____2 8.4E-05 ______ I5 
2 9.3E-06 _____ _ 2.22E - 0 

_________2 2.9E-05.9,e __ _ _ _ _ 

I ~ ~~~ 1.E-06 .2E-0 
* ~2 6.5E-04 I-ODE-0 __ _ __ _ 

_________2 1. rto04 ______ .34E.Or ______ 

To I_____ 2.5E-06 ____ _ 1.52E-00 I 
Sr' 7 LOEt0 1.__ _ _ 32L 1 08 

U______ 

2 
A.B.Oe 

I 

Fit" 4
6.7k04167,a

EPJ VPLB

'V216-OBNI (8 88)

EýP,. I Ill- U-.J4

P
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2.56 Form EP-0514, Containment Radiochemistry CDA, page 9 of 11 (sample) 

FORM EP-0514 a PVNGS EMERGENCY PLANNING

CONTAINMENT RADIOCHEMISTRY CDA (Part 9 of 11) 

DATE TIME: U NfT: CYCLE: 

IS) NENTORY PERCENT iT
Calculate the piercenl 01 1he oovrecued soutce nVentory present tcy each isotope and record 1he results in 

1he taties bekow.  

I ot;al A.c1, I = Srn --It C S azthty r mn Mo, p 7, t.-:cnttanrnnrt isnl: ;aclivilj :,'i.., - o an.

%I.r~ocpa pv-r- 0IC, X Tot;Il Act-ty I Coiret7 I -'-uiclr.ortarly

% OF GAS GAP INVENTORY PRESENT

kneop. Total Act"y (Step 7 Cowcfed Soumrce % at Sof r 

Xe .  
Xt3 "

PV216-08NI (8 88)

M EP.'.B F0 -P'; .

•V216-08NI(8.88)
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2.57 Form EP-0514, Containment Radiochemistry CIDA, page 10 of 11 (sample) 
FORM EP-0514 a PVNGS EMERGENCY PLANNING

CONTAINU'ENT RADIOCHEMISTRY COA (Part 10 of 11)

DATE. TIME: IUNIT: CYCLE: 
13)INVENWRVMVPECEWT conowus...  

Totai AA:,-oty = 1uqn ;;I RCS ..1%*ytr4 vvtV jjm Slp I Coit4vi~rrvrt SutipC somlIy dftvrr SU.¶1ý, dri. M 

-~~~~~~ UN1p- r~~ 1 X Totei Acuity I Correcton 1-~r.:r r.rnrjw 

% OF FUEL PELLET IUVEP4TORY PRESENT 
"000op TOWe A4*Wiry (3"p 7 * co~rro red source % of sourmc 

Swe* 8 . 9,SM ) Mvveo1fory kovemWory Prw"enl 

X0, 

Xe'* 

Hit 

LA 
;7

-E EFa} 8
EP'P .i l,, ozijA

'V216 08NI ý88WP

1
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2.58 Form EP-0514, Containment Radiochemistry CDA, page 11 of 11 (sample)

FORM EP-051 4 . PVNGS EMERGENCY PLANNING
CONeTAINMENT RADIOCHEMISTRY CDA (Part 11 of 11)

'V216-38N1 .8-88)

IDATE: TIME: UNIT: CYCLE: 
14) 115ff CATEGOIW OF FUEL AMMC4 I

INOTES. Er-3neewinn pm"Per c c~;io ,gou~p bu' ~ 1*UR~ LS -CA1.ZjIx'Sd c -a,~ *ilW .1 .C11u [l)A"14"i AA.u..t4rnrH.*i1 ino Cak.~r*.8 C.9.4I. 4.P-4p 'W At 'NqiWi1i.1 1.1 :X23.,I 
Ura'Uti'V'. h A ~~- j 1f:U d s~zu.aki.aIcLLhri Ml ~U % 41,L.,V8,w14, cJ t I ~.~'I8 ' 

& voja kI*%ly Ic'*y- ov1 ý,k~e it (ial#ruif tt-o.8 

Pth. ft.4 ý- 4. r ,u? I.irm, k r,m lA,,8 AR ,.r .'p Irr t a lb w, 4tiivi.b t.- rtc'*l owl* 1' *~ ý-4 i ty.i~ys 

Determnure lhe USNRC Caegeury 4t Fuel Dwasnge u~iny ¶h8 Radiubgcmi Cthuridenislics ttcol Corei 
Damage AssessarMen. ar-c the trol'cng cntena: 

1. Ide~dietcaon of the isotopes v,,ticn Most daraerkze a gr.'en sample isete Stleps 7. B and -9.1.  
2. 1cleriflcabo ot the source at the release (see Stepr fi).  
3. P'ercent at source tnventorV for each isatop~e pre~seni 'see Stov~ Q1..  

USNRC Catag~or(esj of Fuel Damage: 

15) MECORO 
LUV all birnase cuniuidert4d in delerrn,,rioi~cri dthe calegury d tx tlwt~uanwvp on Form EP-0O 12, Ernergtincy 
Amo~n Lg 

181 comNMru

- EP'$'B ...

P
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2.59 Form EP-0541, Palo Verde NAN Emergency Message Form, page 1 of 2 (sample) 

FORM EP-0541 F PVNGS EMERGENCY PLANNING 
PALO VERDE NAN EMERGENCY MESSAGE FORM 

1. (check one) C3 This is a dril This is not a drill 

2. This NAN call was initiated at: 
(time) 

3. This is Palo Verde Nuclear Generating Station Notification of (check one) 
O3 UNUSUAL EVENT 
O ALERT 
C3 SITE AREA EMERGENCY 
" GENERAL EMERGENCY 
S EVENT TERMINATION AT 

(time) (date, 

Declared in Unit at on PVNGS emergency status code(s).  
(hme) (dale) 

4. The wind speed is ................. ..... MP from . degrees 
(36 efe - 15 min avg) (35' ale - 15 m•n avg) 

Authenticator Code ... . .. .  

This is.(check one) I STSC Comm. 0 Gov't Liaison (name) 
At (check one) C1 U-1 STSC 0 U-2 STSC 3 U.-3 STSC = EOF 

5. There is (check one) I- A RADIOACTIVE RELEASE ! r NO RADIOACTIVE RELEASE taking place 
at this time due to this event

The following action is recommended.  
13 There are NO PROTECTIVE ACTIONS required.  
o3 Shelter 2-mile radius 
O Evacuate 2-mile radius and 5-miles in sectors 
C3 Evacuate 5-mile radius and 10-miles in sectors 
C3 Other 

6. (check one) 0 This is a drill 0= This is not a drill 

Approval: . .... /
ECIEOD signature) (time) (date) 

ftei dp' it Ln Afternate Link- Date T ime lbltw Mai'copa COunt, Sherif's Office o24 ita .day) I N NAN Ri s ru o i' 9-602-256-101 1 I AZ Desoaifmerit of Public Safety (24 hrsda NAN NAN Rao B,'U or 9-602-223-2000 
AZ Radiallon Regulatory Agencmy NAN NAN Rach BaU or 9-602-255-4845 
AZ Division of EmerNANenc MimlN 

INAN Radio BU o -602-244-0504 
nMmcpa Coutmy De0 . of Emerlencv Mam.t NAN NAN Radio B'u or 9-602-273-1411 

7. "WPAGER" (type in): 6580311 (message) "lThis isIis not a drill. PVNGS Unit classification of 

NUE / ALERT I SAE / GE / TERMINATION Status Code{s) This is I Is not a drill.

iAspatcher ECC (re drnessermste g?1- Biack PhoneIn 1-080 81-10,81 or 0 2-250USNRC H-ead atari(SZT-A qwiF M Efl 30-16500 31-5-0 '8 EP&Vl EPIP-0182A) 

a [P 0541 r IlPIO ! ,102,1310,•1083

V2t6 08NI (888)PV216-081NI (8-88)
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2.60 Form EP-0541, Palo Verde NAN Emergency Message Form, page 2 of 2 (sample) 

FORM EP-0541 P PVNGS EMERGENCY PLANNING 
PALO VERDE NAN EMERGENCY MESSAGE FORM 

"ONSHIFT COMMUNICATOR" 
"NAN OPERA TIONAL " 

1 For a DRILL, EXERCISE, or TEST, retrieve the current month's WHITE Authenticator Code.  
2 For an ACTUAL EVENT, retrieve the LOWEST NUMBERED COLORED Authenticator Code.  
3- Complete steps 1. 4 and 6 of the Palo Verde NAN Emergency Message Form (EP-0541) per the 

EC instructions 
4 For step 4. use ERFOADS. select "TOP MENU". then "P&ID" displays. then "MET DATA" to 

obtain required meteorological information.  
5- Instruct the EC to complete steps 3 and 5 of the form. review the form for accuracy. and sign the 

form.  
6 Pick up the recever on the NAN phone, push the red button for 5 seconds and record the time in step 2. Allow 30 seconds for all stations to access the phone.  
7 Announce the following message: "STAND BY FOR WARNING-POINT ROLL CALL, ALL 

STATIONS OBTAIN COPY OF PALO VERDE NAN EMERGENCY MESSAGE FORM." (repeat 
message once) 

8 Announce each NAN agency name and have each agency acknowledge pnor to announcing the 
next agency name.  

9- When all agencies have acknowledged, read aloud steps 1-6.  
10 Announce the following message: "STAND BY FOR ACKNOWLEDGEMENT ROLL CALL, 

MARICOPA COUNTY SHERIFF'S OFFICE DID YOU COPY?" 
11 Allow fime for the Sheriff s office to repeat back the entire message.  
12 Ensure message was read back verbatim. Correct any incorrect information.  
13. Call out each NAN agency name. Ensure each agency acknowledges their copy.  
14 When all agencies acknowledge receipt of the message, announce the following: "END OF 

MESSAGE".  
15 Retneve the appropriate information from step 3 of tme form to complete step 7 
16 Use the "WPAGER" program on either the STAAWork Control Desk in the STSC. Type in pager 

number 6580311 then type in message from step 7.  
17 Notify the ECC dispatcher by transmitting the message per step 7 of the form.  
18 Verify with the STA that the USNRC Headquarters' notification has been completed.  
19 Note any problems that have occurred with the roll call or with the acknowledgement of offsite 

L agencies on the Emergency Action Log sheet (EP-0012).  

EP P05401 02,0408

ýV216 C8N1 (8 88)•V216-CBNI (8-B8)



2.61 Form EP-0542, Followup Emergency Message, page 1 of 2 (sample) 

FORM EP-0542 A

1 (check one) 03 - THIS IS A DRILL 0 - THIS IS NOT A DRILL Message Number.

PVNGS EMERGEFNCY PI AWKlhitM

(ARRA use only)

THIS IS A PALO VERDE NUCLEAR GENERATING STATION FOLLOW-UP INFORMATION MESSAGE CONCERNING THE (circle one) 
UNUSUAL EVENT. ALERT - SITE AREA EMERGENCY - GENERAL EMERGENCY declared in Unit -_ at ----------- MST on 

(time) (date) 
PVNGS EMERGENCY STATUS CODE(S) for Emergency stated above 

2 THIS IS at
(name) (ERO title)

3 EMERGENCY stated above was (check one) 

o3- UPGRADED to at MST on 

[3 - CONTINUES 

3 - DOWNGRADED to at MST on 

3 - TERMINATED at MST on 

4 PROTECTIVE ACTION RECOMMENDATION(S) (check appropriately) 

o3 - NONE 

o1 - NO CHANGE SINCE LAST PAR 

o3 - EVACUATE 

o3 - SHELTER 

o3 - OTHER 

If the Emergency was terminated, go to Item 14 after completing Items 1-4 (otherwise, continue to Item 5).  
ff Items 5-13 have not changed from previous Follow-up transmission, write "NC" by those that apply.

(facitity)

5 EMERGENCY DESCRIPTION I REMARKS 

6 PVNGS FIELD ACTIVITIES 

3 - RFAT dispatched 

o3 - Site Evacuation 

7 REACTOR STATUS (check one) 

ol - Tripped at . . MST 

on 

13 - Critical at ---- % thermal power 

ol - Shutdown in progress

I. -

FOLLOW-UP EMERGENCY MESSAGE FORM (part I of 2)

I

F F/in9Q fR "; 1A

m 
m 

m 
z 

0 
0 
m 

0 
z 
C/)

0 
I
m 

M 

Z 

m 

z 

-I0 

z 

CD 

I

(0 

CD



2.62 Form EP-0542, Followup Emergency Message, page 2 of 2 (sample) 

z FORM EP-0542A PVNGS EMERGENCY PLANNING C 

C) FOLLOW-UP EMERGENCY MESSAGE FORM (part 2 of 2) m i
K m 8 GASEOUS RELEASES (check one) Message Number: > (ARRA use onfly) - --

-Within Technical Specifications 3 - Were above Technical Specifications ..  

03 - Above Technical Specifications 03 - Potentially above Technical Specifications 0 ' 
Point of Release Estimated Duration Started at --------- MST on 0 
Last Significant Change at MST on Release stopped at MST on m CO 
lodines IpCI/sec Noble Gases - pCi/sec Iodine i Noble Gas -....... --- ony) 

E> 
(ARRA use only) z 

Effluent flow rate -----.. cfrn x 472 --- R-- -s -o----- cc/sec 
0Z P' 

9 METEOROLOGICAL DATA 
- i 

Wind is from Degrees at _ __ MPH Stability Class Precipitation (circle one) YES NO 
(35'eie. a1&.an avg) (35" Way - 15-rin svg) Z 

10 PLUME ARRIVAL TIME AT (enter time or "NIA" if not applicable) 14 (check one) > 

Ruth Fisher School MST Arlington School MST 0 - THIS IS A DRILL 0ii 0- THSI O RL 
11 THE FOLLOWING ACTIONS ARE UNDERWAY 0-THIS IS NOT A DRILL z 

12 WE REQUEST THE FOLLOWING ONSITE SUPPORT / ASSISTANCE FROM OFFSITE SOURCES APPROVAL: r 

13 OUR PROGNOSIS IS that conditions 0 - Are under control 
Z 

Emergency Coordinator (EC) >C 
-- or-- " 03 - Can be expected to terminate within . . hours Emergency Operations Director(EO) " CD 

0 - Are worsening m 
X. T •" -u 

__ ~C) 
Date Time ' 

CD 

0 -0 (D 

S• t 

0
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2.63 Form EP-0543, NAN Emergency Message Form (Radio Backup), page 1 of 2 (sample)

FORM EP-0543iF PVNGS EMERGENCY PLANNING
PALO VERDE NAN EMERGENCY MESSAGE FORM (Radio Backup)

1. (check one) 0 This is a drill 

2. This NAN call was initiated at:

0 This is nol a drill

([tme) 

3. This is Palo Verde Nuclear Generating Station Notification of (check one) 
11 UNUSUAL EVENT 
C" ALERT 
C3 SITE AREA EMERGENCY 
E- GENERAL EMERGENCY 
E3 EVENT TERMINATION AT

(time) (dale'

Declared in Unit at
(time)

on PVNGS emergency status code(s): 
(date)

4. The wind speed is MPH from 
(35' e4e- 15 rnmin avg) (35' ale - 15 man avg)

Aulhenticator Code 

Th-is. .is (check one) [] STSC Comm- 13 Govt Liaison (name) 
At (check one) El U-i STSC C1 U-2 STSC 0 U-3 STSC [] EOF 

5. There is (check one) [] A RADIOACTIVE RELEASE El NO RADIOACTIVE RELEASE taking place 
at this time due to lthis event.  

The following action is recommended 
[] There are NO PROTECTIVE ACTIONS required.  
[] Shelter 2-mile radius 
C3 Evacuate 2-mile radius and 5-mules in sectors 
E3 Evacuate 5-mile radius and 10-miles in sectors 

0 Other

6. (check ome) El This is a drill " This is not a drill

Approval: 
(ECiEOD signature) (time) (date) 

Resodin nc Primr Link Ajernae Link Date Time inlitil 
Macopa n• Shenfsi ice•2 hrs.'day) NN NAN Radio WU or F-0753-1 I 
AZ Oepar'menn of Public Safety (24 hrsdday), NAN NAN Raao BIU of 6-602-223-200rJ 
AZ Radialion Regulatcry Aaency NAN NAN Raoio BLIU or M-02-255-4845 
AZ Division of Emergency Marri NAN NAN Rado BUL or "-02-244-0504 
Mancopa County Dept. of Emerency M t NAN NAN Radio B/U cc 9-602-273-1411 

7. "WPAG ER" (type in): 6580311 (message)- "This is / is not a drill. PVNGS Unit classification of 

NUE I ALERT! SA&E I GE I TERMINATION Status Code(s) This is I is not a drill.

DIi Csatcher iECM (read messag efromr sie.- 7 1Black on inCRU 81-1080 81-1081 or 602-250-10?01 
USNRU Headquarters iSIA wil cah 1 301-816-5100 301-951-0'650 

RI EP C-543 r UPIP -31 02,W4

degrees

I

PV 1 08N.... (8 - IP
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2.64 Form EP-0543, NAN Emergency Message Form (Radio Backup), page 2 of 2(sample)

FORM EP-0543F

PALO VERDE NAN EMERGENCY MESSAGE FORM (Radio Backup) 

"ONSHIFT COMMUNICATOR" 
"NAN RADIO BACKUP (deskset)"

tWI11ý' EP .543 r [PIP0 !,10i2,02.o04

1 For a DRILL, EXERCISE, or TEST, retrieve the current month's WHITE Authenticator Code 
2 For an ACTUAL EVENT. retrieve the LOWEST NUMBERED COLORED Authenticator Code 
3 Complete steps 1. 4 and 6 of the Palo Verde NAN Emergency Message Form (E P-0543) per the 

EC instructions 
4 For step 4. use ERFDADS, select "TOP MENU". then "P&ID" displays, then "MET DATA" to 

obtain required meteorological information.  
5 Instruct the EC to complete steps 3 and 5 of the form. review the form for accuracy, and sign the 

form.  
6 Press the "MODE" button until the display indicates "NANBJU 18". An alternate method to reach 

this status is to press the "HOME" button until the unit audibly beeps. enter "18" on the keypad, 
and press the "SEL" key.  

7 Press the "PAGE" button 
8 Press the "MODE" button until the display indicates "GOVT AGENCY" The display will 

alternate between "GOVT AGENCY" and "ID 710100".  
9 Press the "SEL" button. This action sends a page to all government agences.  
10 Wait for the four-beep acknowledgement signal This signal indicates that offsite desk sets have 

acknowledged the page 
11 Press "HOME" to return the display to "NANBIU 18".  
12 Pick up the receiver on the NAN phone, push the red button for 5 seconds and record the time in 

step 2. Allow 30 seconds for all stations to access the phone.  
13 Key the radio microphone and announce the following message- "ALL STATIONS THIS NET, 

ALL STATIONS THIS NET. THIS IS PALO VERDE TO ALL STATIONS. STAND BY FOR 
WARNING-POINT ROLL CALL, ALL STATIONS OBTAIN COPY OF PALO VERDE NAN 
EMERGENCY MESSAGE FORM." 

14 After a 30 second waiting period, repeat the preceding message.  
15 Announce each NAN agency name and have each agency acknowledge pnor to announcing the 

next agency name.  
16 When all agencies have acknowledged, read aloud steps 1-6.  
17 Announce the following message: "STAND BY FOR ACKNOWLEDGEMENT ROLL CALL, 

MARICOPA COUNTY SHERIFF'S OFFICE DID YOU COPY?" 
18 Allow time for the Sheriff's office to repeat back the entire message 
19 Ensure message was read back verbatim. Correct any incorrect information 
20 Call out each NAN agency name Ensure each agency acknowledges their copy 
21 When all agencies acknowledge receipt of the message. announce the following: "PALO 

VERDE OFF'.  
22 Retrieve the appropriate information from step 3 of the form to complete step 7 
23 Use the "WPAGEW' program on either the STIAWork Control Desk in the STSC. Type in pager 

number 6580311 and type in message from step 7.  
24 7 of the form.  
25 Verify with the STA that the USNRC Headquarters" notification has been completed.  
26 Note any problems that have occurred with the roll call or with the acknowledgement of offsite 

agencies on the Emeroency Action Loa sheet (EP-00121.

PV216 08NI f8 88)

I

PV216-OSNr I8 881
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2.65 Form EP-0560, Site Security Status (sample) 

FORM EP-0560 A

SITE SECURITY STATUS 

Name: Date: Time: 

ACCESS CONTROL 

Site Protected Area 
Vehicle Traffic: Personnel Traffic: 

Areas to Avoid: Areas to Avoid: 

IMPACTS TO SECURITY 

OFFSITE ASSISTANCE 

Notified E T A Onsite 

TECHNICAL SUPPORT CENTER SECURITY 

MISCELLANEOUS 

Suspension of Safeguards: 

Unaccounted Individuals: 

Transportation: 

Security Personnel Status:

08/02/99 0849 35

'V216-08N1 (8-88)

F

PV216-•NI (8-88}
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2.66 Form EP-0561, Individual Accountability (sample) 

FORM EP-0561 B PVNGS EMERGENCY PLANNING

INDIVIDUAL ACCOUNTABILITY 

Assembly Area: Date: Time: 

Department / Group: Unit:

NOX Contact Security Superision or FAX this completed form with Accountability results for this Assembly Area to the CAS

F EPD561 LAX 08102)99 08.5221

4 4 4

-� 4 -&

-t .9 4.

t 4 4.
t 4. 4-

1� t I

1- 4. 4

1 4- I

I I I

I I I

I I I

I .4

i *I 4

4 4 4.

.9 N+

.9 4. 4.

1� t I

t I. j

t I.
1* 4. I
M i- i

i N

'V2�S OSNI 8
PV216 08NI (8-W)
P
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2.67 Form EP-0570, RMS Overview, page 1 of 3 (sample)

FORM EP-0570 A PVNGS EMERGENCY PLANNING

RMS OVERVIEW (Part I of 3) 
MONITO CH-1NL IPatclate IFRA O 

RU-01 CH-1 P e pCi Icc Containment airborne - Isolates on SIAS I CIAS - Required for 
CH-2 Iodine PCi I cc leak detection - Indicates rate-of-change in accumulated activity 
CH-3 Noble Gas PCI I cc Required for leak detection - Indicates actual concentration 

RU-02 CH-1 Liquid pCi / ml Train-A Essential Cooling Water monitor 
RU-03 CH-1 Liquid pCi I ml Train-B Essential Cooling Water monitor 
RU-04 

CH-1 Liquid 
pCi I m l S fG- i blowdown monitor 

RU-05 CH-1 Liquid pCi I ml S/G-2 blowdown monitor 

RU-06 CH-1 Liquid pCi I ml Nuclear Cooling Water monitor 
RU-07 CH-1 Liquid pCI / mil Auxiliary Steam Condensate monitor -HI Alarm diverts 

condensate to radwaste storage 
RU-08 CH- 1 Particulate pCI / cc Auxiliary Building airborne - Located downstream of RU-09 and 

CH-2 Iodine pCi I cc RU-10 - Indicates rate-of-change in accumulated activity 
RU-09 CH-1 Noble Gas pCi Icc Auxiliary Building airborne - 100' elevation and below 
RU-10 CH-1 Noble Gas pCi / cc Auxiliary Building airborne - 120' elevation and above 
RU-12 CH-1 Noble Gas pCI / cc Waste Gas Decay Tank release monitor -HI Alarm Isolates 

WGDT release 

RU-14 CH-1 Particulate pCi / cc Radwaste Building Exhaust - Indicates rate-of-change in 
accumulated activity 

RU-15 CH-1 Noble Gas pCi (cc Radwaste Building Exhaust 
RU-16 CH-1 Radiation mrem I hr Containment general area at 140' elevation personnel hatch 
RU-17 CH-1 Radiation mrem Ihr Containment general area at 140' elevation seal table area 

Disconnected under power operation 
RU-18 CH-1 Radiation mrem / hr Control Building 140' elevation behind C.R. panels in racks 
RU-19 CH-1 Radiation mrem / hr Fuel Building 140' elevation monitors new fuel racks 
RU-20 CH-1 Radiation mrem (hr Radwaste Building 100 elevation general area in truck bay 
RU-21 CH-1 Radiation mrem (hr Radwaste Building 100' elevation general area in truck bay 
RU-22 CH-1 Radiation mrem/ hr Radwaste Building 100' elevation general area in truck bay 
RU-23 CH-1 Radiation mrem (hr Chemistry Laboratory 140' elevation general area 
RU-24 CH-1 Radiation mrem / hr Central Calibration Facility north of Unit 1 
RU-25 CH-1 Radiation mrem/ hr Radwaste Building 100' elevalion controlled machine shop 
RU-26 CH-1 Radiation mrem/ hr Primary Chemistry Sampling Room 140' elevation general area 
RU-29 CH- 1 Noble Gas MC1 Icc Train-A Control Room Ventilation Intake monitor - Hi Alarm 

Ikintletas CREFAS 
RU-30 CH-1 Noble Gas pCI Icc Traln-B Control Room Ventilation intake monitor - HI Alarm 

_ Inilates CREFAS 
RU-31 CH-1 Radiation mremtht Fuel Bui•ding 140'elevatin Fuel Pool general area - HI Alarm 

' initiates Train-A FBEVAS which cross-trips CREFAS 
RU-33 CH-1 Radiation mrem ( hr Containment 140' elevation refueling machine general area 

Disconnected under power operation 
RU-34 CH-1 Noble Gas pCi / cc Containment Purge release monitor 
RU-37 CH-1 Radiation mrem I hr Auxiliary Building 140' elevation east penetration Power Access 

Purge monitor - HI Alarm isolates Containment purge release 
and Init•ates Train-A CPIAS which cross-trips CREFAS 

RU-38 CH-1 Radiation mrem hr Auxiliary Building 140' elevatfon east penetration Power Access 
Purge monitor - HI Alarm Isolates Containment purge release 

-and initiates Train-B CPIAS which cross-trips CREFAS

PV216 08N1 ,8 88

F_ EP0570,D(ZX 08102M9 08,57:26
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2.68 Form EP-0570, RMS Overview, page 2 of 3 (sample)

FORM EP-0570A PVNGS EMERGENCY PLANNING

RMS OVERVIEW Part 2 of 3 

RU-5x CH-1 Particulate pCIBcc ackup to RU-01 (RU-51 Unit 1/ RU-53 Unit 21RU-52 Unit 3) 
(51152153) CH-2 Iodine pCi / cc Backup to RU-01 (RU-51 UnitI /RU-53Unt21 RU-52 Unit3) 

CH-3 Noble Gas pCi I cc Not normally used 
RU-61 CH-1 Radiation mrem / hr Portable area monitor used as backup to Unit 1 Plant Vent stack RU-62 CH-1 Radiation mrem I hr Portable area monitor used as backup to Unit 2 Plant Vent stack 
RU-63 CH-1 Radiation mrem I hr Portable area monitor used as backup to Unit 3 Plant Vent stack 
RUJ-139 OH-i Radiation mrem / hr SIG-1 Main Steam Line-I monitor 
RU-63 CH-2 Radiation mrem I hr S/G-1 Main Steam Line-2 monitor 
RU-140 CH-1 Radiation mrem I hr S/G-2 Main Steam Line-1 monitor CH-2 Radiation mrem I hr S/G-2 Main Steam Line-2 monitor 
RU-141 CH-1 Noble Gas piCli/ x Condenser Vacuum Exhaust monitor - HI Alarm tines up 

__________ condenser exhaust in Thru-Ftlter Mode 

RU-142 CH-1 NR
6  

cpm SG-1 Main Steam Line-i monitorforS/Gtubeteakageatpower CH-2 N cpm S/G-1 Main Steam Line-2 monitor for S/G tube leakage at oower CH-3 N cpm StG-2 Main Steam Line-1 monitor for S/G tube leakage at power CH-4 N's cpm SIG-2 Main Steam Line-2 monitor for SIG tube leakage at power 

RU-143 CH-1 Noble Gas pCi I cc Auxiliary Building Vent LO-Range monitor - actual concentration 

CH-2 Particulate pCi / cc Auxiliary Building Vent LO-Range monitor - indicates gross 

CH-3 Iodine pCi I cc activity only 

RU-144 CH-1 Noble Gas pCi / cc Auxiliary Building Vent Mid-Range monitor 

CH-2 Noble Gas pCI / cc Auxiliary Building Vent HI-Range monitor 

CH-3 Rel Humidity % RH 

CH-4 Non-existent - Used as filter collection chambers 

CH-5 

RU-145 CH-1 Noble Gas lId/CI c Fuel Building Exhaust monitor - HI Alarm initiates TraIn-B 
FBEVAS which cross-trips CREFAS 

RU-146 CH-1 Noble Gas pCi / cc Fuel Building Exhaust Mid-Range monitor 
CH-2 Noble Gas pCi / cc Fuel Building Exhaust HI-Range monitor 

CH-3 Non-existent - Used as filter collection chambers 

CH-4 

CH-5 

RU-148 CH-1 Radiation mrem I hr Containment HI-Range monitor at 140' elevation seal table area 
RU-149 OH-1 Radiation mrem I hr Containment HI-Range monitor at 140'elevation personnel 

hatch 

RU-150 CH-1 Radiation mrem / hr Primary RCS Cold Leg Loop-A monitor at 80' elevation 
RU-151 CH-1 Radiation mrem / hr Primary RCS Cold Leg Loop-B monitor at 80' elevation 
RU- 152 CH-1 Radiation mrem / hr Auxiliary Building west wall 70' elevation enroute to elevator 

CH-2 Radiation mrem/hr Auxiliary Buildinq east wall 70' elevation 
CH-3 Radiation mrem I hr Auxiliary Building west end 40' elevation near ROT Pumps 
CH-4 Radiation mrem / hr Auxiliary Building center wall 51i elevation at Containment 

RU-i53 CH-1 Radiation mrem / hr Auxiliary Building west wall 100' elevation 

CH-2 Radiation mrem / hr Auxiliary Building east wall 100' elevation by Charging Pumps 
CH-3 Radiation mrem / hr Auxiliary Building east wall 100' elevation by Penetration Room 

=:c ~~:- -

08/02/99 08,57:26

PV216-OBNI (8-88PV216-OeNI (8.88)
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2.69 Form EP-0570, RMS Overview, page 3 of 3 (sample)

FORM EP-0570A

RMS OVERVIEW (Part 3 of 3) 

RU-154 CH 1 Radiation Mrem hr Auxiliary Building west end 120' elevation enroute to elevator 
CH-2 Radiation mrem I hr Auxiliary Building east end 120' elevation by RU-10 monitor 
CH-3 Radiation mrem / hr Control Building 140' elevation behind C R. panels in racks 

RU-155 OH-I Radiation mrem I hr MSSS 86' elevation on SIG-1 side 

CH-2 Radiation mrem 1 hr MSSS 86' elevation on S/G-2 side 
CH-3 Radiation mrern / hr Auxiliary Building west penetration 88' elevation 
CH-4 Radiation mrem I hr Auxiliary Building 120' elevation (Letdown monitor) 

RU-156 CH-1 Radiation mrem / hr Auxiliary Building east penetration 70' elevation 

CH-2 Radiation mrem I hr Auxiliary Building west penetration 100' elevation 
CH-3 Radiation mrem / hr Auxiliary Building west penetration 100* elevation 

RU-157 CH- 1 Radiation mrem / hr MSSS 100' elevation on S/G- 1 side 

CH-2 Radiation mrem / hr MSSS 100' elevation on SIG-2 side 
CH-3 Radiation mrem / hr Auxiliary Building west penetration 120' elevation 

RU-158 CH-1 Radiation mrern / hr Auxiliary Building east penetration 120' elevation 
CH-2 Radiation mrem / hr Auxiliary Building 140' elevation at Containment personnel hatch 
CH-3 Radiation mrein I hr Auxiliary Building east penetration 140' elevation by purge lines 
CH-4 Radiation mrem / hr Primary Chemistry Sampling Room 140' elevation general area

c
0810299 0857:26F EP057ODN'
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2.70 Form EP-0620, Technical Analysis Overview (sample)

FORM EP-0620 A

TECHNICAL ANALYSIS OVERVIEW 

DATE: I TIME: 

CRITICAL SAFETY FUNCTION STATUS 
Reactivity Control: 

Inventory Control: 

Pressure Control: 
Heat Removal: 

Maintenance of Vital AC: 

Maintenance of Vital DC: 

Containment Isolation: 

Containment Combustible Gas Control: 

Containment Temperature / Pressure Control: 

LOST SAFETY FUNCTION 
Time to boil: 

Time to uncover core: 

Time to core melt.

Time to Rx vessel failure: 

Time to Containment failure: 

Time to reach 65 psig Containment: 

DOSE PROJECTIONS (SA) - HIGH SIDE RECOMMENDATION TO REDUCE 
OFFSITE DOSE CONSEQUENCES 

2 -Hour EAB (Thyroid CDE): REM 
2 -Hour EAB (TEDE): REM 

-Hour EAB (Thyroid CDE): REM 

_-Hour EAB (TEDE): REM 

-Hour LPZ (Thyroid CDE): REM 
-- Hour LPZ (TEDE): REM 

RECOMMENDED OPERATOR ACTION (S) 

OTHER INFORMATION

08/02/99 09 02:16

PV21 08N 1 (8 88)

PVNGS EMERGENCY PLANNING
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2.71 Form EP-0630, Engineering Summary (sample)

FORM EP-0630 A PVNGS EMERGENCY PLANNING

ENGINEERING SUMMARY 
DATE: TIME: 

CRITICAL SAFETY FUNCTION STATUS 
Reactivity Control: Inventory Control: 

Pressure Control: Heat Removal: 

Maintenance of Vital AC: Maintenance of Vital DC: 

CTMT Isolation: CTMT Combustible Gas Control: 

CTMT Temperature / Pressure Control: 

LOST SAFETY FUNCTION 
Time to boil: Time to uncover core: 

7-ime to core melt.- Time to Rx vessel failure: 

Time to C TMT failure: Time to reach 65 psig C TMT:

EQUIPMENT OUT OF FAILURE MODE ESTIMA TED RECOVERY TIME 
SERVICE 

SYSTEMS STATUS 
Heat Sink Systems: 

Chemistry: 

Electrical: 

Mechanical: 

Reactor Engineering: 

Safety / Risk Assessment: 

RESOURCE RECOMMENDATION (S) 
Equipment Personnel 

CONTINGENCIES 

OTHER INFORMATION

FEPO3O cc oioa~9 0060

P

F-EP0630.DOC 0&02./99 09:05:09

PV216-OBNI 18 88
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2.72 Form EP-0800, ERO Comment Form (sample) 

FORM EP-08001D PVNGS EMERGENCY PLANNING

ERO COMMENT FORM 
S....... 0I :ORGINATOR 

Name: j Phone: Station: 

ERO Position Title: Facility: Date: 

Basis (check one): TRAINING 5] DRILL [] EXERCISE E] ACTUAL EMERGENCY 5] OTHER 

INDIVIDUAL COMMENT 

RECOMMENDATION 

Go to Paue 2i Response requested? 5 YES El NO 
* Ornginator: Please do not wnte below this line. Click "Submi~t Form" below to submit form to Emergency Planning.

.• ' . :" ' . •CATEGORY 

1) Does comment satisly deficiency criteria specified in 10 CFR 50.54(s)(2)(ii)? [] YES 0] NO 

2) Does comment satisfy weakness criteria specified in EPIP-087 El YES [1 NO 

3) Does comment satisfy CRDR applicability per 90DP-OIP03? El YES El NO 

CRDR #4 SSLUTMON 

[: PROCEDURE CHANGE [] TRAINING [: PERSONNEL PERFORMANCE [] FACILITY / EQUIPMENT 

I] DRILL PREPARATION [] POLICY El Other (explein) (check all that apply) 

Signature: Date: 

Oiiao:Pesdno b tsl b 'bt Form- D Em 

LIWE EP-08000) EPIP-01/02/03104100

PV216 08NI (11 88)
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Appendix D - Notification 

1.0 Initial notifications 

1.1 Noteworthy Items for notifications 

1.1.1 The numbers on the colored Authenticator Code envelopes represent the 
sequence of actual events that have taken place on site during the current 
calendar year. They do not represent the month of the year. The white 
Authenticator Code envelopes are used for drills, exercises, and tests only. Use 
the same Authenticator Code for the entire event. However, if the event 
terminates after offsite agencies have been notified and then another event takes 
place, retrieve the next lowest-numbered colored Authenticator Code envelope.  

1.1.2 If the event has been terminated prior to commencing notifications, the NAN 
Emergency Message Form should be used. If the event or Protective Action 
Recommendation changes during notifications, inform the current contact that 
the event has changed and discontinue calling the remaining people on the call
out list. Group Pager activation for event termination is not required if the event 
terminates prior to making the initial ERO notification.  

1.1.3 Meteorological information is obtained from ERFDADS by selecting "TOP 
MENU" located at the lower left corner of the display, then selecting "P&ID 
DISPLAYS", and then selecting "MET DATA." If ERFDADS is unavailable, 
meteorological information can be obtained by dialing the National Weather 
Service in Phoenix (602-379-4609 or 602-379-4611) request current 
meteorological data at PVNGS. Ensure that the Emergency Coordinator is 
informed and that someone is sent to the Meteorological Tower for resolution of 
failure and to obtain local data, if possible.  

1.1.4 While making upgraded, downgraded, and/or termination notifications, complete 
the "Date / Time / Initials" columns for those agencies contacted. Certain 
agencies may not respond on backshifts or weekends. The individual notifying 
USNRC Headquarters will complete the "USNRC Headquarters" Section of the 
form.  

1.1.5 If contact with the required agencies is not made via the NAN ringdown phones, 
either the NAN Radio Backup (PVNGS radio), the regular phone, or the cellular 
telephone must be used. The designated backup for the NAN is the PVNGS 
radio.  

1.1.6 The Group Pager message that is transmitted to Emergency Response 
Organization personnel should include the emergency classification, e.g., NUE, 
ALERT, SAE, GE, TERMINATION.  

1.1.7 All noteworthy items and problems should be recorded on the Action Logsheets.

"V216 O�N� 8 PmP
PV216 08NI (8 88)
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1.2 Authenticator codes 

1.2.1 For initial notification and termination only, retrieve the lowest-numbered colored 
Authenticator Code envelope from the wall key box in the Shift Manager's office 
and remove the code from the envelope.  

1.3 Checking whether NAN is operational 

1.3.1 If the NAN is operational, notify offsite agencies using step 1.5. If the NAN is not 
operational, notify offsite agencies using step 1.7.  

1.4 Completing the Emergency Message Form 

1.4.1 Complete Steps 1, 4, and 6 of Form EP-0541, Palo Verde NAN Emergency 
Message Form (see Appendix C - Forms), per the Emergency Coordinator's 
instructions. Use ERFDADS to obtain meteorological information required for 
Step 4 on the form.  

1.4.2 Instruct the Emergency Coordinator to complete Steps 3 and 5 of the form, 
review the form for accuracy, and sign the form.  

1.4.3 Government Liaison completes steps 1-6 and gets the Emergency Operations 
Director's signature.  

1.5 Offsite notifications using the NAN 

1.5.1 Pick up the receiver on the NAN phone, push the red button for 5 seconds, and 
record the time in Step 2 of the form. Allow 30 seconds for all stations to access 
the phone.  

1.5.2 Announce the following message: "STAND BY FOR WARNING-POINT ROLL 
CALL. ALL STATIONS OBTAIN COPY OF PALO VERDE NAN EMERGENCY 
MESSAGE FORM." 

1.5.3 Repeat message once.  

1.5.4 Announce each NAN agency name and have each agency acknowledge prior to 
announcing the next agency name.  

1.5.5 When all agencies have acknowledged, read aloud Steps 1-6 on Form EP-0541, 
Palo Verde NAN Emergency Message Form (see Appendix C - Forms).  

1.5.6 Announce the following message: "STAND BY FOR ACKNOWLEDGMENT 
ROLL CALL, MARICOPA COUNTY SHERIFF'S OFFICE DID YOU COPY?" 
Allow time for the Sheriff's Office to repeat back the entire message prior to other 
agencies' acknowledgment. Ensure message was read back verbatim. Correct 
any incorrect information. Call out each NAN agency name. Ensure each agency 
acknowledges their copy. If an agency indicates "DOES NOT COPY", clarify the 
message and resume the roll call when the agency does copy.
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1.5.7 When all agencies acknowledge receipt of the message, announce the following 
message: "END OF MESSAGE." 

1.5.8 Note any problems that have occurred with the roll call or with the 
acknowledgment of offsite agencies. If an agency or person did not get notified, 
complete the Emergency Notifications "Date" and "Time" Columns with "N/A" and 
write your initials. Complete the remaining entries as appropriate.  

1.5.9 Go to step 1.8 to perform Group Pager notifications.  

1.6 Completing the NAN Emergency Message Form (Radio Backup) 

1.6.1 Complete Steps 1, 4, and 6 of Form EP-0543, Palo Verde NAN Emergency 
Message Form (Radio Backup) (see Appendix C - Forms), per the Emergency 
Coordinator's instructions. Use ERFDADS to obtain meteorological information 
required for Step 4 on the form.  

1.6.2 Instruct the Emergency Coordinator to complete Steps 3 and 5 of the form, 
review the form for accuracy, and sign the form.  

1.6.3 Government Liaison completes steps 1-6 and gets the Emergency Operations 

Director's signature.  

1.7 Offsite notifications using the NAN Backup 

1.7.1 Using either the NAN Radio Backup in the Satellite Technical Support Center, the 
Control Room, or the NAN Radio Backup in the Emergency Operations Facility 
[Government Liaison only, model 3 handheld radio], press the "Mode" button until 
the display indicates "NANB/U 18" [Government Liaison only, model 3 handheld 
radio - turn the channel selector knob to the "NANB/U" channel]. An alternate 
method to reach this status is to press the "Home" button until the unit audibly 
beeps. Then enter 18 on the key pad and press the "Sel" key.  

1.7.2 Press the "Page" button [Government Liaison only, model 3 handheld radio 
press the right arrow key until "PAGE" appears on the display, then press the key 
below "PAGE"].  

1.7.3 Press the "Mode" button until the display indicates "GOVT AGENCY". The 
display will alternate between "GOVT AGENCY" and "ID - 710100". [Government 
Liaison only, model 3 handheld radio - enter "710100" on the keypad] 

1.7.4 Press the "Sel" button. [Government Liaison only, model 3 handheld radio 
press the push-to-talk switch] This action sends a page to all government 
agencies offsite.  

1.7.5 Wait for the 4-beep acknowledgment signal. This action indicates that offsite 
desk sets have acknowledged the page.
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1.7.6 Press "Home" to return the display to "NANB/U 18" [Government Liaison only, 

model 3 handheld radio - no action required].  

1.7.7 Record the time in Step 2 of the form.  

1.7.8 Key the radio microphone and announce the following message: "ALL 
STATIONS THIS NET, ALL STATIONS THIS NET. THIS IS PALO VERDE TO 
ALL STATIONS. STANDBY FOR WARNING-POINT ROLL CALL. ALL 
STATIONS OBTAIN COPY OF PALO VERDE NAN EMERGENCY MESSAGE 
FORM." 

1.7.9 After a 30-second waiting period, repeat the preceding message.  

1.7.10 Announce each NAN agency name and have each agency acknowledge prior to 
announcing the next agency name.  

1.7.11 When all agencies have acknowledged, read aloud Steps 1-6 on Form EP-0543, 
Palo Verde NAN Emergency Message Form (Radio Backup) (see Appendix C 
Forms).  

1.7.12 Announce the following message: "STAND BY FOR ACKNOWLEDGMENT 
ROLL CALL, MARICOPA COUNTY SHERIFF'S OFFICE DID YOU COPY?" 
Allow time for the Sheriff's Office to repeat back the entire message prior to other 
agencies' acknowledgment. Ensure message was read back verbatim. Correct 
any incorrect information. Call out each NAN agency name. Ensure each agency 
acknowledges their copy. If an agency indicates "DOES NOT COPY", clarify the 
message and resume the roll call when the agency does copy.  

1.7.13 When all agencies acknowledge receipt of the message, announce the following 
message: "PALO VERDE OFF." 

1.7.14 Note any problems that have occurred with the roll call or with the 
acknowledgment of offsite agencies. If an agency or person did not get notified, 
complete the Emergency Notifications "Date" and "Time" Columns with "N/A" and 
write your initials. Complete the remaining entries as appropriate.  

1.7.15 Go to step 1.8 to perform Group Pager notifications.  

1.8 Group Pager notifications
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NOTE 

Group Pager activation is unnecessary after all 
emergency response facilities have been activated, 
except for event termination messages. Group 
Pager activation for event termination is not 
required if the event terminates prior to making the 
initial ERO notification. The ECC Dispatcher is 
called for initial notification and termination 
messages only.  

1.8.1 Retrieve the appropriate information from Step 3 of the form and complete Step 7 
using the "W Pager" Program on either the STA's/Operation Technician's 
Computer using pager 6580311.  

EXAMPLE: "This is / isnot a drill. PVNGS Unit # 1/2/3 Classification (NUE) 
(ALERT) (SAE) (GE) (TERMINATION) Status Code # # # This is / is not a drill." 

1.8.2 Notify the ECC Dispatcher by transmitting the message per Step 7 of the form.  

1.8.3 The STSC Communicator shall verify with the STA that the NRC ENS notification 
has been completed prior to reporting to the EC that all notifications have been 
completed.  

1.8.4 Inform the Emergency Coordinator / Emergency Operations Director that all 
notifications have been completed.  

1.8.5 If this offsite notification is the initial notification for the current emergency event, 
then call personnel in the Unaffected Units and request them to update their 
colored Authenticator Code envelopes to reflect the next number in sequence 
following the one you have used. Ensure the numbers on the colored 
Authenticator Code envelopes in all three Units' wall key boxes correspond.  

2.0 Followup agency notifications 

As directed, perform the actions associated with followup offsite agency notifications.
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NOTE 

Form EP-0542, Follow-up Emergency Message 
(see Appendix C - Forms), is to be completed after 
the initial notifications have been made and as soon 
as time permits. It should be prepared when 
information becomes available and transmitted to 
the Arizona Radiation Regulatory Agency when 
requested. It does not have to be completed if 
classification and termination were made with the 
same notification.  

2.1 Complete the Follow-up Emergency Message Form 

2.1.1 Complete Steps 1, 2 and 14 on Form EP-0542, Followup Emergency Message 
Form (see Appendix C - Forms).  

2.1.2 Instruct the Radiation Protection Monitor / Radiological Assessment Coordinator 
to complete Steps 8, 9, and 10 of the form.  

2.1.3 Instruct the Emergency Coordinator to complete Steps 3 through 7 and 11 
through 14 of the form, review the form for accuracy, and sign the form.  

2.1.4 Government Liaison completes steps 1-14 and gets the Emergency Operations 
Director's signature.  

2.1.5 Fax the Follow-up Emergency Message Form 

2.1.6 When the Follow-up Emergency Message Form has been requested by the 
Arizona Radiation Regulatory Agency, get the facsimile (FAX) telephone number 
to where it should be transmitted. Per the Emergency Coordinator's / Emergency 
Operations Director's instructions, transmit Form EP-0542, Follow-up Emergency 
Message (see Appendix C - Forms), to the Arizona Radiation Regulatory Agency 
via fax. When complete, inform the Emergency Coordinator / Emergency 
Operations Director that the Follow-up Emergency Message Form has been 
transmitted to the Arizona Radiation Regulatory Agency.  

3.0 Emergency termination notifications 

As directed, perform the actions associated with offsite agency emergency termination 
notifications.
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NOTE 

Notifications to State/County agencies per the 
Emergency Termination Message Form shall 
commence within 15 minutes following termination 
of the emergency declaration.  

3.1 Authenticator codes 

3.1.1 For initial notification and termination only, retrieve the lowest-numbered colored 
Authenticator Code envelope from the wall key box in the Shift Manager's office 
and remove the code from the envelope.  

3.2 Termination of event 

3.2.1 Complete Steps 1,4, and 6 of EP-0541, Palo Verde NAN Emergency Message 
Form (see Appendix C - Forms), per the Emergency Coordinator's instructions.  

3.2.2 Instruct the Emergency Coordinator to complete Step 3 and 5 of the form, review 
the form for accuracy, and sign the form.  

3.2.3 Government Liaison completes steps 1-6 and gets the Emergency Operations 
Director's signature.  

3.3 Checking whether NAN is operational 

If the NAN is operational, notify offsite agencies using step 3.4. If the NAN is not 
operational, notify offsite agencies using step 3.6.  

3.4 Offsite notifications using the NAN 

3.4.1 Pick up the receiver on the NAN phone, push the red button for 5 seconds, and 
record the time in Step 2 of the form. Allow 30 seconds for all stations to access 
the phone.  

3.4.2 Announce the following message: "STAND BY FOR WARNING-POINT ROLL 
CALL. ALL STATIONS OBTAIN COPY OF PALO VERDE NAN EMERGENCY 
MESSAGE FORM." 

3.4.3 Repeat message once.  

3.4.4 Announce each NAN agency name and have each agency acknowledge prior to 
announcing the next agency name.  

3.4.5 When all agencies have acknowledged, read aloud Steps 1-6 on Form EP-0541, 
Palo Verde NAN Emergency Message Form (see Appendix C - Forms).
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3.4.6 Announce the following message: "STAND BY FOR ACKNOWLEDGMENT 
ROLL CALL, MARICOPA COUNTY SHERIFF'S OFFICE DID YOU COPY?" 
Allow time for the Sheriff's Office to repeat back the entire message prior to other 
agencies' acknowledgment. Ensure message was read back verbatim. Correct 
any incorrect information. Call out NAN agency name. Ensure each agency 
acknowledges their copy. If an agency indicates "DOES NOT COPY", clarify the 
message and resume the roll call when the agency does copy.  

3.4.7 When all agencies acknowledge receipt of the message, announce the following 
message: "END OF MESSAGE." 

3.4.8 Note any problems that have occurred with the roll call or with the 
acknowledgment of offsite agencies. If an agency or person did not get notified, 
complete the Termination Notifications "Date" and "Time" Columns with "N/A" 
and write your initials. Complete the remaining entries as appropriate.  

3.4.9 Go to step 3.7 for Group Pager notification.  

3.5 Completing the NAN Emergency Message Form (Radio Backup) 

3.5.1 Complete Steps 1, 4, and 6 of Form EP-0543, Palo Verde NAN Emergency 
Message Form (Radio Backup) (see Appendix C - Forms), per the Emergency 
Coordinator's instructions. Use ERFDADS to obtain meteorological information 
required for Step 4 on the form.  

3.5.2 Instruct the Emergency Coordinator to complete Steps 3 and 5 of the form, 
review the form for accuracy, and sign the form.  

3.5.3 Government Liaison completes steps 1-6 and gets the Emergency Operations 
Director's signature.  

3.6 Offsite notfications using the NAN Backup 

3.6.1 Using either the NAN Radio Backup in the Satellite Technical Support Center, the 
Control Room, or the NAN Radio Backup in the Emergency Operations Facility 
[Government Liaison only, Model 3 handheld radio], press the "Mode" button until 
the display indicates "NANB/U 18" [Government Liaison only, model 3 handheld 
radio - turn the channel selector knob to the "NANB/U" channel]. An alternate 
method to reach this status is to press the "Home" button until the unit audibly 
beeps. Then enter 18 on the key pad and press the "Sel" key.  

3.6.2 Press the "Page" button [Government Liaison only, model 3 handheld radio 
press the right arrow key until "PAGE" appears on the display, then press the key 
below "PAGE"].
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3.6.3 Press the "Mode" button until the display indicates "GOVT AGENCY". (The 
display will alternate between "GOVT AGENCY" and "ID - 710100".) 
[Government Liaison only, model 3 handheld radio - enter "710100" on the 
keypad] 

3.6.4 Press the "Sel" button. [Government Liaison only, model 3 handheld radio 
press the push-to-talk switch] This action sends a page to all government 
agencies offsite.  

3.6.5 Wait for the 4-beep acknowledgment signal. This action indicates that offsite 
desk sets have acknowledged the page.  

3.6.6 Press "Home" to return the display to "NANB/U 18" [Government Liaison only, 

model 3 handheld radio - no action required].  

3.6.7 Record the time in Step 2 of the form.  

3.6.8 Key the radio microphone and announce the following message:"ALL STATIONS 
THIS NET, ALL STATIONS THIS NET. THIS IS PALO VERDE TO ALL 
STATIONS. STANDBY FOR WARNING-POINT ROLL CALL. ALL STATIONS 
OBTAIN COPY OF PALO VERDE NAN EMERGENCY MESSAGE FORM." 

3.6.9 After a 30-second waiting period, repeat the preceding message.  

3.6.10 Announce each NAN agency name and have each agency acknowledge prior to 
announcing the next agency name.  

3.6.11 When all agencies have acknowledged, read aloud Steps 1-6 on Form EP-0543, 
Palo Verde NAN Emergency Message Form (Radio Backup)(see Appendix C 
Forms).  

3.6.12 Announce the following message: "STAND BY FOR ACKNOWLEDGMENT 
ROLL CALL, MARICOPA COUNTY SHERIFF'S OFFICE DID YOU COPY?" 
Allow time for the Sheriff's Office to repeat back the entire message prior to other 
agencies' acknowledgment. Ensure message was read back verbatim. Correct 
any incorrect information. Call out NAN agency name. Ensure each agency 
acknowledges their copy. If an agency indicates "DOES NOT COPY", clarify the 
message and resume the roll call when the agency does copy.  

3.6.13 When all agencies acknowledge receipt of the message, announce the following 
message: "PALO VERDE OFF." 

3.6.14 Note any problems that have occurred with the roll call or with the 
acknowledgment of offsite agencies. If an agency or person did not get notified, 
complete the Termination Notifications "Date" and "Time" Columns with "N/A" 
and write your initials. Complete the remaining entries as appropriate.  

3.6.15 Go to step 3.7 for Group Pager notification.
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3.7 Group Pager notifications 

NOTE 

Group Pager activation is unnecessary after all 
emergency response facilities have been activated, 
except for event termination messages. Group 
Pager activation for event termination is not 
required if the event terminates prior to making the 
initial ERO notification. The ECC Dispatcher is 
called for initial notification and termination 
messages only.  

3.7.1 Retrieve the appropriate information from Step 3 of the form and complete Step 7 
using the "W Pager" Program on either the STA's/Operation Technician's 
Computer using pager 6580311.  

EXAMPLE: "This is / is not a drill. PVNGS Unit # 1/2/3 Classification (NUE) 
(ALERT) (SAE) (GE) (TERMINATION) Status Code # # # This is / is not a drill." 

3.7.2 Notify the ECC Dispatcher by transmitting the message per Step 7 of the form.  

3.7.3 The STSC Communicator shall verify with the STA that the NRC ENS notification 
has been completed prior to reporting to the EC that all notifications thave been 
completed.  

3.7.4 Inform the Emergency Coordinator / Emergency Operations Director that all 
notifications have been completed.  

3.7.5 If this offsite notification is the initial notification and termination for the current 
emergency event, then call personnel in the Unaffected Units and request them 
to update their colored Authenticator Code envelopes to reflect the next number 
in sequence following the one you have used. Ensure the numbers on the 
colored Authenticator Code envelopes in all three Units' wall key boxes 
correspond.
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Appendix E - ERDS Activation 

1.0 For an Alert or higher Emergency Classification, activate the Emergency Response 
Data System in accordance with the following instructions.  

1.1 10 CFR 50.72 states: "The licensee shall activate the Emergency Response Data 
System (ERDS) as soon as possible, but not later than one hour, after declaring an 
emergency class of alert, site area emergency, or general emergency. The ERDS may 
also be activated by the licensee during emergency drills or exercises if the licensee's 
computer system has the capability to transmit the exercise data." At PVNGS, 
ERFDADS sends information via ERDS to the USNRC at both the Regional Office and 
Headquarters on the Federal Telecommunications System (FTS) telephone lines 
through three dial-up modems (one per Unit). ERDS in all three Units can be active 
simultaneously.  

1.2 If ERFDADS is not functioning, perform the following actions: 

1.2.1 Inform the Emergency Coordinator that ERDS cannot be activated.  

1.2.2 Notify the USNRC via the FTS-2000 (ENS) telephone and report that ERDS 
cannot be activated.  

1.3 If the current Unit number shown in the top left corner of the display must be changed 
to transmit data for the applicable Unit, perform the following actions: 

1.3.1 With the left mouse button, click on "Top Menu" at the lower left corner of the 
display.  

1.3.2 When the Top Menu display appears, click on the "System Function Displays" 
box.  

1.3.3 When the System Functions Menu - 1 of 2 display appears, click on the 
"Unit/Server Switch" box.  

1.3.4 When the Unit/Server Switch display appears, highlight the desired Unit.  

1.3.5 When highlighted, click on the "Apply" button at the top of the display.  

1.3.6 The display should read "Unit switched -- PROCEED." 

1.3.7 Click on the "OK" button in the box.
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1.4 Log into the system.  

NOTE 

Failing to activate ERDS within 15 minutes following 
logon will result in automatic logoff and the logon 
process must be reinitialized prior to ERDS 
activation.  

1.4.1 With the left mouse button, click on "Options" toward the left end of the top menu 

bar.  

1.4.2 When the "Options" pull-down menu appears, click on "Logon".  

1.4.3 When the "R*TIME/X Password Entry" box appears, click on the empty rectangle 
box to place the flashing cursor in the box.  

1.4.4 Type STA and click on the "Apply" button in the "R*TIME/X Password Entry" box.  

1.4.5 The "Password Entry" box should disappear and logon is complete.  

1.5 Activate ERDS.  

1.5.1 Following logon into the system, click on "Top Menu" at the lower left corner of 
the display.  

1.5.2 When the Top Menu display appears, click on the "System Function Displays" 
box.  

1.5.3 When the System Functions Menu - 1 of 2 display appears, click on the "ERDS 
Communication Link" box.  

1.5.4 When the ERDS Communication Link display appears, highlight the "Activate" 
box.  

1.5.5 When highlighted, click on the "Apply" button at the top of the display.  

1.5.6 The "Activate" highlight should disappear and ERDS is activated.  

1.6 ERDS status may be monitored as follows.  

1.6.1 To display the status of the ERDS communication link, click on "Top Menu" at the 
lower left corner of the display.  

1.6.2 When the Top Menu display appears, click on the "System Function Displays" 
box.
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1.6.3 When the System Functions Menu - 1 of 2 display appears, click on the "ERDS 
Communication Link" box.  

1.6.4 When the ERDS Communication Link display appears, ensure that the 
information displayed indicates appropriate communications status and proper 
transmission of data.  

1.7 Deactivate ERDS upon event termination. ERDS deactivation requires current system 

logon.  

1.7.1 If system logon is required, use step 1.4.  

1.7.2 Following system logon, click on "Top Menu" at the lower left corner of the 
display.  

1.7.3 When the Top Menu display appears, click on the "System Function Displays" 
box.  

1.7.4 When the System Functions Menu - 1 of 2 display appears, click on the "ERDS 
Communication Link" box.  

1.7.5 When the ERDS Communication Link display appears, highlight the "Terminate" 
box.  

1.7.6 When highlighted, click on the "Apply" button at the top of the display.  

1.7.7 The "Terminate" highlight should disappear and ERDS is deactivated.  

1.8 See Appendix 0 - ERFADS Operartion for a list of data that is transmitted on ERDS.
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Appendix F - Dose Projection 

1.0 Noteworthy items 

1.1 The MESOREM-JR computerized dose assessment program is the primary dose 
calculation method used for performing dose projections. If the primary method cannot 
be used at the preferred location, it should be performed at an alternate location and 
the dose projection results telecommunicated to the preferred location.  

1.2 Printers shall not be connected to uninterruptible power supplies dedicated as backup 
power sources to computers designated for dose projection capability. If a 
computerized dose projection must be performed using an uninterruptible power supply 
as the sole power source, calculation results must be transcribed manually from the 
computer monitor display.  

1.3 The initial calculation of projected doses should be completed for a 2-hour release at 
the Site Boundary affected sector centerline. The Protective Action Recommendation 
issued may be based on this projection and the 2-hour time period appropriate for the 
release is the assumed basis used in the PVNGS / Arizona Radiation Regulatory 
Agency agreements. A projection should be run for the total release time if the release 
continues beyond 2 hours.  

1.4 The 1 % failed fuel scenario should be selected unless plant conditions indicate severe 
(>10%) fuel clad failure.  

1.5 Use of 100% fuel clad failure will project extreme levels of Iodine activity. If this 
scenario is used, Survey Teams must be made aware of the potential for extreme 
levels of Iodine activity and of the need to expedite data verification surveys. Since 
calculated doses are analytic estimates only, the calculations should be validated with 
field data as soon as possible. If calculated estimates differ considerably from 
associated field data, Emergency Operations Facility staff should use the "Back
Calculation" function to obtain an adjusted projection and the function should be 
repeated until a best-fit calculation correlates with the associated field data.  

1.6 If the "F1 - Isolated Containment" option is selected from the Accident Menu, the Dose 
Projection Technical Basis Manual may be referenced for information pertinent to this 
accident scenario. Accordingly, correlation monitor values for Containment RMS 
Monitors RU-148 / RU-149 are also provided in the manual for instances when these 
monitors are inoperable or are not functioning properly.  

1.7 Parameter entries must be in accordance with the options given for each, i.e., within a 
specified range, entered in a specific format, etc. Review each option. In cases where 
the actual value is less than the lowest range, or greater than the highest range value, 
enter the minimym or maximum allowable range value. Make a note of the actual value 
on page 4 of the printout.
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1.8 If one projection is continued through a date change, and actual date on a menu screen 
will not be updated until that screen is exited and then re-entered on the new date. This 
will not affect the program results.  

1.9 If RMS Monitors RU-139/140 are inoperable during an actual release the Mesorem 
SGTR 1% Scenario allows use of built-in default calculations for either an ADV or 
MSSS release. These default values, based on the Steam Generator Tube Rupture 
Accident Analysis from CESSAR 15.6, will result in the issuance of very conservative 
Protective Action Recommendations. The Emergency Coordinator or Emergency 
Operations Director must be informed that values obtained are based on the 
assumption of 1% Failed Fuel, a 400 GPM primary/secondary leak rate, and a 2 hour 
release. A Survey Team must be dispatched immediately to the Site Boundary to verify 
the release levels.  

1.10 RMS Monitors RU-139 / RU-140 will respond to N16 gamma during steam generator 
tube leakage at power operation in addition to designed activity monitoring. Use of at
power RU-139 / RU-140 monitor values could result in an extremely conservative dose 
projection. In this case, it is imperative to obtain a sample and repeat the dose 
calculation immediately after reactor scram.  

1.11 During steam releases from specific plant systems, the possibility exists of the systems 
to achieve a solid condition. In these instances, any release would most likely become 
entrained with liquid. If this condition coincides with major steam generator tube 
failures, the projected Thyroid CDE value should be multiplied by a factor of 100.  

1.12 The "F7 - Waste Gas Decay Tank Accident" selection on the Accident Menu is not 
appropriate for a surge tank or any tank / pathway gaseous release which may contain 
significant Iodine activity. The "F4 - Loss of Coolant Accident 1 %" projection should be 
selected for any release containing potential Iodine activity (i.e., tank isolated for less 
than 45 days).  

1.13 Unmonitored Release 

Typical accident assumptions would indicate that a release is occurring which is not 
monitored by an RMS monitor, nor would there be any flow rate(s) available. There will 
likely be no indications of release activity initially other than immediate area dose rates.  
Examples of this type of release are a ruptured tank in the Radwaste yard which 
contained radioactive liquids, an outside fire involving radioactive waste, an accident 
involving waste shipment on site, an accident in the Radwaste Storage Building, etc. In 
all of these cases, release rates would typically be relatively low, but the potential would 
exist for high level releases. Site Boundary dose estimates may have to be developed 
from available data and provided to ARRA in lieu of a MESOREM projection until actual 
Site Boundary data becomes available.
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1.14 For unmonitored release events, the Survey Teams should be directed to obtain peak 
dose rate readings at the leading edge of the plume based on the current plume 
direction. The team(s) should be prepared to follow the leading edge as necessary.  
They should report current dose rates (closed window) which may be used as External 
EDE dose rates measured per hour for PAR determinations. The External EDE dose 
rates should be used, along with the current ERFDADS wind speed, to determine when 
the leading edge of the plume will reach the Site Boundary and what the dose rates will 
be at the time of arrival. Decay need not be taken into effect at this time. If Iodine 
shows any significance, the External EDE dose rate should be multiplied by 2. The net 
dose determined should be treated as TEDE for PAR purposes and Appendix B 
Protective Action Recommendations, should be reviewed using this value to derive a 
qualified Protective Action Recommendation for the EC / EOD. In most cases, these 
actions will demonstrate Site Boundary dose to be minimal or zero, due to the low 
release rate. The team(s) should be instructed to obtain as many air samples as 
practicable to provide data for follow-up analyses. Appendix Q - Dose Projection 
Technical Bases, provides additional methodologies and information which may be of 
use in several types of unmonitored scenarios.
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2.0 MESOREM, Jr. startup 

2.1 Select "MESOREM" from the functional display or select the MESOREM icon.  

2.2 At the "PASSWORD" Prompt, type one of the following: 

"* STSC (for units inside the Protected Area) 

"* EOF (for the unit in the EOF and for program copies downloaded from the LAN) 

2.3 At the "ID" Prompt, type 000000 (six zeroes).  

2.4 Review the "Help" item that follows. Press <ENTER> when completed.  

2.5 When the "Command Menu" appears, ensure that the "Current Time" field is correct 
toward the upper right portion of the display. If the time and/or date requires 
adjustment, select Q to quit and adjust the time and/or date accordingly. When 
complete, execute the previous steps to this point.  

2.6 Re-evaluate the current time and date for accuracy.  

2.7 Select <F2> ("Execute Dispersion Model").  

NOTE 

Selection <F2> ("Execute from Edited Files") on the 
"Mode-A Menu" display is employed only by 
Emergency Operations Facility personnel. Further 
guidance on this function may be obtained from the 
Dose Projection Technical Bases Manual.  

2.8 When the "Mode-A Menu" display appears, select <F1 > ("Fast Mode A - Initiate Model 
from Sequential Screens").  

2.9 When the "Accident Menu" display appears, proceed to Section 3.0 of this document.  

3.0 MESOREM, Jr. Mode A dose projection 

3.1 When the "Accident Menu" appears as represented below, select the appropriate 
accident type: 

3.1.1 F1 - Isolated Containment 

3.1.2 F2 - Steam Generator Tube Rupture 1% 

3.1.3 F3 - Steam Generator Tube Rupture 100%
P
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3.1.4 F4 - Loss of Coolant Accident 1% 

3.1.5 F5 - Loss of Coolant Accident 100% 

3.1.6 F6 - Fuel Handling Accident 

3.1.7 F7 - Waste Gas Decay Tank Accident 

3.2 For the following prompts, enter the appropriate data as indicated: 

3.2.1 Time Emergency Declared - enter the time the emergency was declared, as this 
entry will affect the plume mixing height. For back-calculations, enter the time the 
original event / release occurred.  

3.2.2 Date Emergency Declared - enter the current date. For back-calculations, enter 
the appropriate date the original calculation was performed.  

3.2.3 Adverse Weather or Normal Weather - enter Normal. Enter Adverse when 
weather / road conditions will delay evacuation times.  

3.2.4 Expected Total Release Duration Time - if known, enter the expected duration of 
the release. If unknown, enter 2 hours initially. If release phase extends beyond 
2 hours, enter values high enough to encompass total release phase time.  

3.2.5 Has Release Been in Progress - enter Yes. Entering No will invoke the "Time 
Until Release Begins" Prompt, which allows for a bounding calculation based on 
degrading conditions and the release projected to begin in the future.  

NOTE 

The initial calculation of projected doses should be 
completed for a 2-hour release at the Site Boundary 
affected sector centerline. The Protective Action 
Recommendation issued may be based on this 
projection and the 2-hour time period appropriate for 
the release is the assumed basis used in the 
PVNGS / Arizona Radiation Regulatory Agency 
agreements. A projection should be run for the total 
release time if the release continues beyond 2 
hours.  

3.2.6 Time Release Has Been in Progress - enter the difference between the current 
time and the time the release began. Ensure that the time entered is less than the 
time entered for the "Expected Total Release Duration".
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3.2.7 Has Reactor Been Scrammed - enter Yes if the source mix is decaying and is not 
directly attributable to a critical reactor.  

3.2.8 Number of Hours and Minutes Since Scram - enter the difference between the 
current time and the time the source mix began to decay.  

3.2.9 When the "Monitor Type Menu" appears, select the appropriate RMS Monitor for 
the applicable release path.  

NOTE 

Meteorological information is obtained from 
ERFDADS by selecting "TOP MENU" located at the 
lower left corner of the display, then selecting "P&ID 
DISPLAYS", and then selecting "MET DATA." If 
ERFDADS is inoperable, get weather information by 
dialing the National Weather Service in Phoenix 
(602-379-4609 or 602-379-4611) and requesting 
current meteorological data at PVNGS.  

3.2.10 Wind Speed - enter the 15-minute average of the 35-foot elevation wind speed 
parameter obtained from ERFDADS meteorological data. (If ERFDADS and 
NWS data are both unavailable, enter 1 mph.) 

3.2.11 Wind Direction - enter the 15-minute average of the 35-foot elevation wind 
direction parameter obtained from ERFDADS meteorological data. (If ERFDADS 
and NWS data are both unavailable, enter 9 0 2.)
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NOTE 

The default Delta-T used by the program is +189F, 
which is extremely stable, thus very conservative.  
Therefore, if ERFDADS meteorological data is 
unavailable and data has been obtained from the 
National Weather Service, a more appropriate 
Stability Class can be derived by selecting a Delta-T 
from the Alternative Delta-T Chart, as the National 
Weather Service is not able to provide Delta-T at 
PVNGS. The Stability Class will display after the 
Delta-T has been entered.  

3.2.12 Delta-T - enter the 15-minute average Delta-T obtained from ERFDADS 
meteorological data. (If ERFDADS and NWS data are both unavailable, enter 
18). If data has been obtained from the National Weather Service, select an 
appropriate Delta-T using the following Alternative Delta-T Table to derive an 
appropriate Stability Class 

Alternative Delta T

3.2.13 The calculated mixing depth, presented in units of meters, will display after the 
Ambient Temperature is entered. The mixing depth correlates to the height at 
which the plume stops rising and levels out.  

3.2.14 Ambient Temperature - enter the 15-minute average Ambient Temperature 
obtained from ERFDADS meteorological data. (If ERFDADS and NWS data are 
both unavailable, enter 62.) 

3.3 Press <ENTER>.

Wind Speed, mph Day (light) Night (dark) 

< 4 -1.6' F + 4.0' F 

4-7 -1.4' F + 2.0* F 

>7-9 -1.4° F + 1.0' F 

> 9-13 -1.0' F -1.0' F 

> 13 -1.0' F -1.0' F
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NOTE 

Selection <Fl> ("Grab Sample Analysis Complete") 
on the "Breakdown Menu" display is employed only 
by Emergency Operations Facility personnel. Use 
of this function is addressed in the Dose Projection 
Technical Bases Manual. Selection <F2> ("Grab 
Sample Analysis Incomplete") assumes a default 
isotopic mix, with the projection based on RMS 
Monitor values and process flow rate.  

3.4 When the "Breakdown Menu" appears, select <F2> ("Grab Sample Analysis 
Incomplete").  

NOTE 

Filter efficiencies for both the Plant Vent and Fuel 
Building Exhaust are assumed to be 95% when in 
operation and lined up through filtration. Prior to 
data entry, the associated system status must be 
verified. If status cannot be verified or the system 
associated with the applicable release point is not in 
operation and lined up through filtration, then filter 
efficiency is assumed to be 0%. All other release 
points are assumed to be 0% efficient. RU-148 / 
RU-149 values obtained from other sources may 
need to be converted to REM / hour for input into 
the system.  

3.5 At the prompts requiring RMS Monitor data, process flow rate, and filter efficiency, 
enter the data associated with the applicable release point.  

3.6 At the "Do you wish to revise effluent data again?" Prompt, enter Y if a review I 
correction of data is required or N to continue.  

3.7 At the "Would you like an automatic dump to the printer" Prompt, enter Y to perform I 
print the calculation or N to review / transcribe the calculation results from the computer 
monitor display.  

3.8 When the prompt "Will this be a simultaneous release?" appears, select the most 
appropriate response based on the following option summary:
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3.8.1 Y - returns to the "Accident Menu" to allow for performance of a second 
projection using the same meteorological data to obtain summed doses. If this 
option is selected, the dose projection starting with step 2.0 must be performed a 
second time, after which the prompt "Do you wish to consider other release 
points?" will display. Select N after all release calculations have been performed.  
A summation dose report entitled "Simultaneous" will then be spooled to the 
printer.  

3.8.2 N - invokes the "Receptor Display Menu", offering additional options for detailed 
reviews of the data. (These are generally employed by the Radiological 
Assessment Coordinator in the Emergency Operations Facility using the Dose 
Projection Technical Bases Manual).  

3.9 When the "Receptor Display Menu" appears, select 0, which invokes the prompt "Do 
you wish to perform another forecast? [Y/N]." If another projection is required, enter Y 
and perform another projection from the "Accident Menu" starting with step 2.0. Enter 
N to continue with the existing projection from the "Command Menu" selections.  

3.10 Transfer the printed report to the Radiation Protection Monitor in the Affected Unit 
STSC or to the Radiological Assessment Coordinator in the EOF as soon as possible.  
Additional copies of the printed report may be produced and distributed as required.  

4.0 MESOREM, Jr. availability 

4.1 MESOREM-JR is currently available in each Unit and in the EOF. The EOF 
MESOREM-JR computers are equipped with uninterruptible power supplies.  
Additionally, each location has MESOREM-JR available on a backup computer. A 
laptop computer in the EOF equipment locker is loaded with Windows 95 and 
Mesorem. This unit is intended to be used should an EOF relocation be necessary. An 
older laptop computer in the TSC equipment locker is loaded with Mesorem and 
intended to be available for use in a blackout condition (when normal power may be 
lost to much of the site). The Diesel Generator powering the TSC will provide power to 
run the laptop in that worst case situation.  

4.2 A copy of the program is also available on PVNGS default Drive V: in Directory 
\Eplan\Mesorem\ for use by personnel in the Chemistry and Radiation Protection 
Groups to provide event support as required. However, the MESOREM-JR dose 
assessment program should not be executed on the LAN, as multi-user support is not 
possible. The program will run under MS Windows 95, MS Windows 98, or MS 
Windows NT (Version 4.0 or later) as a local copy. The program can also be executed 
on a computer running MS-DOS as the operating system.
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4.3 To install MESOREM-JR from the LAN onto a local computer, create a directory on the 
local computer named MESOREM at the root level (i.e., C:\MESOREM). Download all 
MESOREM files from the LAN into the C:\MESOREM Directory on the local computer 
(2 MB HDD free space required). Execute the MESOREM.BAT File to start the 
program. (This action will place the user at the beginning of Section 2.0 in this 
procedure.) When finished with the program, delete all MESOREM files and the 
C:\MESOREM Directory from the local computer. Deletion of all MESOREM files on 
the local computer after use will ensure continuous synchronization of current 
MESOREM revision copies currently installed on all computers.
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Appendix G - Core Damage Assessment 

1.0 General Information 

NOTE 

This document directly supports PVNGS Unit 2 Sale 
/ Leaseback Agreements. Any changes to or 
cancellation of the assessment methodology 
incorporated herein shall require review and 
approval by Arizona Public Service Company Law 
Department staff prior to implementation.  

1.1 The APS employee tasked with performing the instructions within this document shall 
be current in qualifications and have records on file certifying successful completion of 
Training Course NGT82, Core Damage Assessment, or its equivalent, prior to 
performing the instructions within this document.  

1.2 The principle method of core damage assessment (CDA) following an accident is 
based on radiochemistry data. Other plant indications may be available which can 
improve the estimation of core damage. These include incore temperature indicators, 
Containment radiation monitors, and the total quantity of Hydrogen released from 
Zirconium degradation. When possible, these additional indicators should be factored 
into the assessment.  

1.3 PASS does not have the ability to obtain a sample representative of the water in the 
Containment sump until after a RAS occurs. Core damage estimates made using 
radiochemistry data during a small-break LOCA, in which a small amount of water is in 
Containment and a RAS has not yet occurred, shall only be made utilizing the off-gas 
data obtained from the Containment atmosphere and RCS samples. Once a RAS has 
occurred and suction has been transferred to the Containment sump, a sample can be 
obtained from the safety injection line.  

1.4 The assessment of core damage obtained by using this document is only an estimate.  
The techniques employed in these instructions are only accurate in locating core 
conditions to within one or more of the ten (10) USNRC Fuel Damage Categories 

1.5 Severe core damage does not occur uniformly. Damage occurring in regions of the 
core with higher power densities and along blocked channels will be more extensive 
than in other regions of the core. Therefore, the identification of a single USNRC 
Category may not sufficiently describe the actual damage state of the core. The most 
desired assessment is one made with the most accuracy and not necessarily the most 
conservatism.
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1.6 Under emergency conditions, there can be extreme demands placed on the Chemistry 
Technician's time and on the sampling system. Conditions may change rapidly, 
requiring a re-evaluation of sample options and the cancellation of operations in 
progress to begin others. For this reason, it is important that efficient communications 
be established between the Shift Technical Advisor or Reactor Analyst, the Chemistry 
Coordinator, and the Emergency Coordinator.  

2.0 Core Exit Thermocouple CDA Information 

2.1 The assessment of core damage obtained by this method extends up to the time of 
clad rupture on most of the fuel rods. This time occurs early in very severe core 
uncovering accidents. More severe core damage cannot be quantified by the Core Exit 
Thermocouple (CET) assessment method.  

2.2 The maximum CET temperature represents a low limit estimate of steam temperature 
and the peak core temperature could be up to 500-F higher.  

2.3 The curve in Figure 1 assumes that the fuel has been maintained at its rupture 
temperature for 10 minutes.  

2.4 The CET temperature lags the steam temperature by about 6 minutes. Thus, this 
method is most appropriate for relatively slow core uncovering with a maximum 
temperature below the rapid oxidation initiation temperature of 18002F. A smooth CET 
recording and a time of 20 minutes (or longer) until the core uncovers are indicators for 
a reliable prediction of clad rupture.  

2.5 If pressure drops below 100 psia within the first 2 minutes of indication of the accident, 
a large break is indicated and undetected core heatup will occur. Depending on the 
rate of refill, the thermocouple temperature may rise rapidly, then quench when the 
core is recovered. This method may yield very low estimates of clad rupture in these 
cases.  

2.6 If the RCS pressure, at the time of maximum CET readings, is greater than 1650 psia, 
it could exceed the rod internal gas pressure, depending on burnup. This could cause 
clad collapse rather than clad ballooning. The clad rupture criteria for such rod 
collapse are less well defined. However, at temperatures in excess of 18002F (where 
the highest pressure curve on Figure 1 applies), clad failure sufficient to release fission 
gas is likely and this method can be used to obtain estimates of core damage.  

2.7 If a peak CET temperature of 2200-F is reached, over 50% of the rods have ruptured, 
regardless of core burnup or system pressure.
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3.0 Containment Radiation Monitor (RMS) CDA Information 

3.1 This method of core damage assessment relies upon radiation dose rate 
measurements taken from one or more monitors located inside the Containment 
Building to determine the total quantity of fission products released from the core. The 
quantity of fission products present at the location of the monitors may fluctuate rapidly 
due to transient plant conditions; therefore, multiple measurements within a minimum 
time frame are recommended. Samples obtained during rapidly changing plant 
conditions should not be weighed heavily in the assessment of core damage. If RU
148 and RU-149 are both not available for dose rate measurements, equivalent 
readings can be obtained from the Radiation Protection Monitor in the Satellite 
Technical Support Center or the Radiological Assessment Coordinator in the 
Emergency Operations Facility.  

3.2 This method is limited to the upper bounding condition of fission product release from 
the core due to fuel overheat. Concurrent with fuel overheat, there may be localized 
fuel pellet melting. This method does not attempt to identify the extent of any potential 
fuel melting, since the transport of non-volatile fission products released due to melting 
is not known.  

3.3 This method is limited to the interpretation of the dose rate measurement resulting from 
a mix of fission products. Thus, this method cannot accurately distinguish between the 
conditions of fuel cladding failure and fuel overheat when the resulting dose rates are 
the same. This method does provide an upper limit estimate of the progressive core 
damage. Concurrent conditions of cladding failure and fuel overheat should be 
anticipated due to radial distribution of heat generation within the core.  

3.4 A number of factors influence the reliability of the measured radiation dose rates upon 
which this method is based. Reliability is influenced by the ability to obtain 
representative measurements due to the incomplete mixing of the measured media 
and equipment limitations. The method relies on analytically determined values of the 
best estimate dose rates that are anticipated to correspond to the specific categories of 
core damage. These analytical values are based on assumptions made about the 
identity and the relative proportions of the fission products released from the core and 
their transport within Containment.  

3.5 Dose rate measurements may have been obtained during transient conditions.  
Measurements taken during steady-state conditions should weigh more heavily.  

3.6 Dose rates significantly above the lower bounds for the category of major fuel pellet 
overheat may indicate concurrent fuel pellet melting. This method may not be used to 
estimate the degree of fuel pellet melting.
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3.7 Dose rates within the category of fuel overheating may be anticipated to include 
concurrent fuel cladding failure. This method may not be used to distinguish the relative 
contributions of the two categories to the total dose rate. The method does provide an 
estimate of the highest category of damage and assumes 50% of core lodines are 
available for release to Containment. This number may be over-estimated, thus 
resulting in a non-conservative damage assessment.  

3.8 Dose rates corresponding to the two categories of major fuel cladding failure and initial 
fuel overheat are observed to overlap in Figure 2. The evaluation of other plant 
parameters may be required to distinguish between them. However, concurrent 
conditions may be anticipated.  

3.9 Several assumptions were made in the calculations performed to generate the graph of 
Figure 2. They include: 

3.9.1 The distribution of all airborne radionuclides in the Containment atmosphere is 

homogeneous.  

3.9.2 The dose rates were measured at the Containment top-centerline.  

3.9.3 The Containment Spray System has operated for 2 hours and has effected a 
halogen reduction by a factor of 7.  

3.9.4 The gamma flux at the detector was determined by the point kernel method.  

4.0 Hydrogen Production CDA Information 

4.1 This method of core damage assessment is not a unique indicator of the amount of 
core clad oxidation, since the Hydrogen in Containment contains a mixture of Hydrogen 
generated within the core by clad oxidation and also Hydrogen from radiolytic 
dissociation of water and oxidation of aluminum and zinc.  

4.2 This method only provides an estimate of the percentage of rods which have 
progressed to at least clad rupture or clad embrittlement. It does not attempt to predict 
the physical configuration of these rods which have progressed beyond local clad 
fragmentation.  

4.3 Depending on the accident conditions, a given total amount of Hydrogen produced by 
oxidation of the fuel clad can represent varying local amounts and distributions of clad 
damage. This method biases the damage estimates such that the results represent 
lower limit estimates of clad damage.  

4.4 The basis for this assessment assumes zero inlet flow into the core and also assumes 
the two-phase level within the core is uniform across the entire core.
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4.5 By the time that 0.5% of the core clad has oxidized during boil-off, between 40% and 
100% of the rods can be considered to be ruptured, depending on system pressure.  
Hydrogen measurement serves only as a backup to more sensitive methods of 
determining clad rupture. If the Hydrogen measurement indicates greater than 20% of 
the clad has oxidized, then substantial core damage is certain, regardless of the 
particular reflood scenario. For a given percent of oxidation of the core clad, the lower 
limit estimate of embrittled clad in the assessment of the percent of embrittled fuel rods 
is for most scenarios, which presents the least amount of potential structural damage.  
The actual damage is probably greater.  

4.6 When the pressure during core uncovering is less than about 100 psia, a rapid core 
uncovering by blowdown has probably occurred. Heatup with minimum clad oxidation 
occurs. The extent of potential clad structural failure by melting may be greater than 
the upper limit of embrittlement as determined by core clad oxidation.  

4.7 If inlet flow exists while the core is uncovering, the rate of uncovering is slower than 
was assumed for the derived curves of the figures used in this method. For a 
measured total amount of oxidation, the local percentage of oxidation is probably 
greater along a shorter length of the upper portions of the fuel.  

4.8 This method is not acceptable under conditions where a void exists in the Reactor 
Coolant System.  

5.0 Radiological Analysis CDA Information 

5.1 This method relies on samples obtained from multiple locations inside the Containment 
Building to determine the total quantity of fission products released from the core. The 
amount of fission products present at each sample location may be changing rapidly 
due to transient plant conditions. Therefore, an accurate assessment requires that the 
samples be completed within a minimum time period and obtained under stabilized 
plant conditions. Samples obtained during rapidly changing plant conditions should not 
be weighed heavily into the assessment of core damage.  

5.2 Samples obtained during the accident at TMI-2 indicate that the amount of Iodine 
predicted to be released is grossly over-estimated.  

5.3 A number of factors influence the reliability of the Chemistry samples upon which this 
method is based: 

5.3.1 Reliability is influenced by the ability to obtain representative samples due to 
incomplete mixing of the fluids and by equipment limitations.  

5.3.2 The accuracy achieved in the radiological analyses are also influenced by a 
number of factors: 

5.3.2.1 The equipment employed in the analysis may be subjected to high levels of 
radiation exposure over extended periods of time.
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5.3.2.2 Technicians are required to exercise considerable caution to minimize the 
spread of radioactive materials.  

5.3.2.3 Samples have the potential of being contaminated by numerous sources 
and may not be representative.  

5.3.2.4 Plate-out, precipitation, and chemical reactions may take place in the long 
sample lines. Therefore, the results obtained may not be representative of 
actual plant conditions.  

5.3.3 To minimize these effects, multiple samples should be obtained over an extended 
time period from each location.  

6.0 Core Damage Evaluation 

6.1 The core damage estimate methods presented are not required to be performed in any 
given order and all methods may not be appropriate for the given accident scenario.  
However, it is recommended that as many applicable methods as necessary be used 
prior to making a final assessment of core damage. The figures in this document will 
aid in the assessments.  

6.2 For core damage assessment using Core Exit Thermocouples, complete Form 
EP-051 1, Core Exit Thermocouple CDA (see Appendix C - Forms).  

6.3 For core damage assessment using Containment radiation monitors, complete Form 
EP-0512, Containment RMS CDA (see Appendix C - Forms).  

6.4 For core damage assessment using Hydrogen production, complete Form EP-0513, 
Containment Hydrogen CDA (see Appendix C - Forms) 

6.5 For core damage assessment using radiological analysis, complete Form EP-0514, 
Containment Radiochemistry CDA (see Appendix C - Forms).  

6.6 When all applicable methods for assessing core damage have been completed, make 
a final assessment utilizing all available information from the four methods of 
assessment. The final assessment requires sound engineering judgment and 
knowledge of all biases and assumptions discussed under Personnel Indoctrination in 
Section 1.0 through 5.0 of this document.  

6.7 Using the previously mentioned considerations, evaluate the final assessment of core 
damage for accuracy.  

6.8 Using section 7.0, Fuel Damage Categories, compare the results obtained for the final 
core damage assessment to the USNRC Categories of Fuel Damage and select the 
category most accurately matching that derived in the final assessment.  

6.9 Report the results obtained from the comparison to the Emergency Coordinator as 
soon as possible.
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7.0 Fuel Damage Categories 

7.1 Use the table below for comparisons with the final core damage assessment obtained 
in steps 6.2 through 6.9.

FUEL DAMAGE 

No Fuel Damage 

Initial Cladding Failure 

Intermediate Cladding Failure 

Major Cladding Failure 

Initial Fuel Pellet Overheating 

Intermediate Fuel Pellet Overheating 

Major Fuel Pellet Overheating 

Fuel Pellet Melt 

Intermediate Fuel Pellet Melt 

Major Fuel Pellet Melt

PPV1 ....... (B aw



CLAD DAMAGE CHARACTERISTICS OF FUEL DAMAGE

USNRC 
CATEGORY OF TEMPERATURE MECHANISM OF CHARACTERISTIC MEASUREMENT PERCENT OF 
FUEL DAMAGE RANGE OF DAMAGE MEASUREMENT RANGE DAMAGED RODS

1. No Fuel Damage

2. Initial Cladding 
Failure 

3. Intermediate 
Cladding Failure 

4. Major Cladding 
Failure

5. Initial Fuel Pellet 
Overheating 

6 Intermediate Fuel 
Pellet Overheating

750

-4-

1200-1800

None

Rupture Due to Pin 
Overpressure

Maximum Core Exit 
Thermocouple Reading

*1 I 1 ___

1800-3350

-4

7. Major Fuel Pellet 
Overheating 3450

Loss of Structure 
Integrity Due to Fuel 

Clad Oxidation

Amount of Hydrogen 
Gas Produced 

(Equivalent to % of Core 
Oxidation)

NOTE: This table is to be used for both the CET and Hydrogen methods of core damage assessment
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DOSE RATE CHARACTERISTICS OF USNRC CATEGORIES OF FUEL DAMAGE 

RELEASE OF 
USNRC CATEGORY MECHANISM OF SOURCE OF CHARACTERISTIC DISTRIBUTION OF 
OF FUEL DAMAGE RELEASE RELEASE ISOTOPE AS A % OF ISSIONTPRODUCT 

SOURCE INVENTORY 

1. No Fuel Damage Halogen Spiking Gas Gap < 1% Airborne Tramp Uranium 

2. Initial Cladding Failure Gas Gap <10% Airborne 

3 Clad Burst and 3. Intermediate Cladding Ca us n 
nr iate Ditfusional Gap Gas Gap 10-50% Airborne 
Failure 

Release 

4. Major Cladding Failure Gas Gap > 50% Airborne 

5. Initial Fuel Pellet Airborne: 
Overheating Fuel Pellet < 10% 100% Noble Gas Overhating25%/ Halogen 

Grain Boundary 
25% Halogen 

Diffusion 
6. Intermediate Fuel Pellet Plated Out: 

Overheating Fuel Pellet 10-50% 25% Halogen 
1% Solids 

7. Major Fuel Pellet Diffusional Release Fuel Pellet > 50% 
Overheating from UO2 Grains 

NOTE: This table is to be used for the Containment Radiation Monitor method of core damage assessment
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RADIOLOGICAL CHARACTERISTICS OF USNRC CATEGORIES OF FUEL DAMAGE 

RELEASE OF 
USNRC CATEGORY MECHANISM OF SOURCE OF CHARACTERISTIC CHARACTERISTIC 
OF FUEL DAMAGE RELEASE RELEASE ISOTOPE ISOTOPE AS A % OF 

SOURCE INVENTORY 

1. No Fuel Damage Halogen Spiking Gas Gap l's', Cs13, Fb" <1% Tramp Uranium 

2. Initial Cladding Failure Gas Gap < 10% 

3 Clad Burst and 
3. Intermediate Cladding Ca us n 3 Ir iate Diffusional Gap Gas Gap Xe' 31 m, Xe' 33 , 1133 10-50% 

Release 

4. Major Cladding Failure Gas Gap > 50% 

5. Initial Fuel Pellet Fuel Pellet < 10% 
Overheating Grain Boundary 

Diffusion 
6. Intermediate Fuel Pellet Cs' 34, Rb" 8 , 

Overheating Fuel Pellet Te ' 29 , Te' 32  10-50% 

7. Major Fuel Pellet Diffusional Release Fuel Pellet > 50% 
Overheating from U0 2 Grains 

8. Fuel Pellet Melt Fuel Pellet < 10% 

9, Intermediate Fuel Pellet Escape from Fuel Pellet Ba' 40 , La' 40 , 10-50% 
Melt Molten Fuel La1

42
, Pr1

44 

10. Major Fuel Pellet Melt Fuel Pellet > 50% 

NOTE: This table is to be used for the Radiochemistry method of core damage assessment

I - -i

m 
m 

-< 
0 
m 
z 

0 
0 
t 

m 

0 

z 

_
0 
-H

M 271 

2.• 

0 

(0 

0 

(D 

0 

Co 

0 

z 

0 

(a 
0 

CD 

0 

3 

CD

2,

V 

CID 
:3 

0 

CIL 

(0 

0 

N)

m 
,-u 

6 
-u

z 
C 
0 
r
m 

z 

z 

z 0 

z 

0 

z 

CD 

(0 

0 

C>



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 159 of 440 
Revision 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix G Page 11 of 21 

8.0 Figures 

8.1 Figure 1 - Percent of fuel rods with ruptured clad vs. maximum Core Exit Thermocouple 
temperature 

FIGURE 1 

PERCENT OF FUEL RODS WITH RUPTURED CLAD vs 
MAXIMUM CORE EXIT THERMOCOUPLE TEMPERATURE
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8.2 Figure 2 - CDA by Containment radiation level 

FIGURE 2 
CDA BY CONTAINMENT RADIATION LEVEL
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8.3 Figure 3 - Pressure vs saturation temperature 

FIGURE 3 

PRESSURE vs SATURATION TEMPERATURE 

ERFDADS CET Saturation margin point = RITS1
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8.4 Table - Pressure vs saturation temperature 

PRESSURE vs SATURATION TEMPERATURE 

psia xF psia xF psia xF psia xF psia xF psia xF psia xF 

20 228.0 130 347.3 240 397.4 550 4769 1100 5563 1650 6091 2400 6621 

30 2503 140 353.0 250 4010 600 486.2 1150 561.8 1700 613.1 2500 6681 

40 267.3 150 358.4 260 404.4 650 494ý9 1200 5672 1750 6171 2600 673.9 

50 2810 160 3636 270 407.8 700 503.1 1250 572.4 1800 621.0 2700 6795 

60 2927 170 3684 280 411.1 750 510.8 1300 5774 1850 6248 2800 685.0 

70 3029 180 373.1 290 414.3 800 518.2 1350 582.3 1900 6286 2900 690.2 

80 3120 190 377.5 300 417.4 850 5252 1400 5871 1950 632.2 3000 6953 

90 320.3 200 381.8 350 431.7 900 532.0 1450 5917 2000 635.8 3100 700.3 

100 327.8 210 3859 400 444.6 950 538.4 1500 596.2 2100 6428 3200 7051 

110 3348 220 3899 450 4563 1000 544.6 1550 600.6 2200 649.5 3208 705.5 

120 341,3 230 3937 500 467.0 1050 5505 1600 604.9 2300 655.9
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8.5 Figure 4 - RCS vessel level vs. volume 

8.5.1 When the RCS is full, the RCS volume = 3.78E+08 cc. To determine the RCS 
water volume when the RCS is not full, the Reactor Vessel Level Monitoring 
System (RVLMS) is used. This system includes 8 detectors located at different 
levels in the reactor vessel. The approximate RCS level can be determined by 
how many detectors have uncovered. The information below provides the volume 
to be used at each detector location.  

NOTE 

The INITIAL DRAINDOWN values assume that the 
RCS is in the process of draining and that the 
Steam Generator tubes remain filled. The REFILL 
values assume that the RCS has drained and then 
refilled. If the status of the Steam Generators is 
unknown, use INITIAL DRAINDOWN values.

DETECTOR INITIAL DRAINDOWN REFILL 

VOLUME BELOW (cc) VOLUME BELOW (cc) 

HJTC #1 3.71 E+08 cc 1.51 E+08 cc 

HJTC #2 3.55E+08 cc 1.37E+08 cc 

HJTC #3 3.40E+08 cc 1.22E+08 cc 

HJTC #4 3.24E+08 cc 1.08E+08 cc 

HJTC #5 3.20E+08 cc 1.02E+08 cc 

HJTC #6 3.17E+08 cc 9.68E+07 cc 

HJTC #7 3.13E+08 cc 9.12E+07 cc 

HJTC #8 3.1OE+08 cc 8.57E+07 cc 

1 Gallon = 3.785412 E + 3cc 

ERFDADS RVUH SPDS-3015 

ERFDADS RVOP SPDS-3016
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8.6 Figure 5 - Density correction factor for reactor coolant temperature

FIGURE 5
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8.7 Figure 6 - Hydrogen production rate from aluminum and zinc vs. temperature for 
PVNGS 

FIGURE 6 
HYDROGEN PRODUCTION RATE FROM ALUMINUM 

AND ZINC vs TEMPERATURE FOR PVNGS
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SPECIFIC RADIOLYTIC HYDROGEN PRODUCTION vs TIME
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8.9 Figure 8 - Percent of fuel rods with ruptured clad vs. core clad oxidation 

FIGURE 8

PERCENT OF FUEL RODS WITH RUPTURED 

1200OF CLAD vs CORE CLAD OXIDATION
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8.10 Figure 9 - % of the fuel rods with oxication embrittlement vs. total core oxidation for 1% 
to 3% decay heat and 300 PSIA to 2500 PSIA when coolant level drops by boil-off with 
no inlet flow until core is rapidly quenched 

FIGURE 9 

% OF THE FUEL RODS WITH OXIDATION 
EMBRITTLEMENT vs TOTAL CORE OXIDATION FOR 1% 

TO 3% DECAY HEAT AND 300 PSIA TO 2500 PSIA WHEN 
COOLANT LEVEL DROPS BY BOIL-OFF WITH NO INLET 

FLOW UNTIL CORE IS RAPIDLY QUENCHED
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SAMPLE LOCATIONS APPROPRIATE FOR CORE DAMAGE ASSESSMENT 

ACCIDENT RCS HOT LEG CONTAINMENT CONTAINMENT SHUTDOWN 
SCENARIO SUMP ATMOSPHERE COOLING 

Small Break LOCA 
Reactor Power > 1% YES YES 

Small Break LOCA 
Reactor Power < 1% YES .............-............. YES 

Small SteamYE Small Steam YES ............. ............. .............  
Line Break 

Large Break LOCA 
Reactor Power > 1% 

Large Break LOCA 
Reactor Power < 1% YES YES YES 

Large Steam 
Line Break YES 

Steam Generator YES YES 

Tube Rupture YES .............
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8.12 Figure 11 - Containment water volume vs. Containment water level 

FIGURE 11
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Appendix H - Autodialer Activation 

NOTE 

If the declared emergency situation is terminated 
prior to activation of the autodialer, do not activate 
the autodialer. The Shift Manager / Emergency 
Coordinator will direct the use of the autodialer. If 
the autodialer cannot be activated from the PVNGS 
Technical Support Center, initiate a manual call out 
utilizing the phone list provided by Emergency 
Planning. Contact Emergency Planning for 
assistance.  

1.0 Activating the OLD/Microlog autodialer.  

1.1 If the OLD/Microlog autodialer is not operational go to step 3.0 "Activating the 
NEW/RapidReach autodialer". If both autodialer systems are not operational initiate a 
manual call out utilizing the phone list provided by Emergency Planning.  

1.2 Power up the autodialer unit.  

1.3 When the "ATERM" screen appears, press <F2>.  

1.4 At the "Enter Password" prompt, type mlog and press <ENTER>.  

1.5 Select the "Administrator" option and press <ENTER>.  

1.6 At the prompt, type your Employee ID Number (without the leading letter) and press 
<ENTER>.  

1.7 Type your password and press <ENTER>.  

1.8 Scroll down slowly and highlight the appropriate option from the following choices: 

1.8.1 Unit 1 Setup (for Emergency Response Notifications) 

1.8.2 Station Setup (for Fire Department activation) 

1.9 When the appropriate option is highlighted, press <ENTER>.  

1.10 Highlight the appropriate selection from the following choices: 

1.10.1 E (actual emergency) / (classification) 

1.10.2 D (drill) / (classification)
�V2�SD8NI 88�)
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1.10.3 T (test) / (classification) 

1.11 When the appropriate selection is highlighted, press <ENTER>.  

1.12 When the "Working - Please Wait" dialog box disappears, press <ESC> two times.  

NOTE 

There may be a file transfer operation at this point.  
In a case of the file transfer dialog on the screen, 
wait until file transfer is completed (dialog box 
disappears) before continuing on to next step.  

1.13 Select the "Administrator" option again and press <ENTER>.  

1.14 At the prompt, type your Employee ID Number (without the leading letter) and press 
<ENTER>.  

1.15 Type your password and press <ENTER>.  

1.16 Select the appropriate designator from the following choices: 

1.16.1 Emergency Activation 

1.16.2 Drill Activation 

1.16.3 Test Activation 

1.17 When the appropriate option is highlighted, press <ENTER>.  

1.18 Select the appropriate Unit and press <ENTER>.

PV216O08NI (8 W
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CAUTION 

Selecting the option "Yes" (Y) in the next step 
STARTS activation. There is no additional 
confirmation step to allow you to back out of an 
activation prior to its commencement if you select 
the "Yes" option.  

1.19 At the prompt "You have selected system (Emergency/Drill/Test) Activation for (UNIT 
1/2/3/PVNGS STATION) location. The system is not currently staffing. Are you certain 
that you wish to continue?", type Y (yes).  

1.20 Ensure that the system has been activated by verifying the appearance of status 
screens displaying Emergency Response Organization position information as 
responders are reached.  

1.21 If the autodialer failed to activate or failed to complete the notification process, notify 
the Shift Manager / Emergency Coordinator that the autodialer in the Technical Support 
Center failed the activation process. If necessary, inform the Emergency Coordinator of 
the current status of the system.  

2.0 Terminating the autodialer activation.  

2.1 From the "Monitoring Staffing for Unit (1/2/3/PVNGS Station)", select <F2> "Stop 
Staffing".  

2.2 At the prompt, type your Employee ID Number (without the leading letter) and press 
<ENTER>.  

2.3 Type your password and press <ENTER>.  

2.4 A "Real Time" fax report dialog box will display followed by a "Working - Please Wait" 
dialog box. When the "Working - Please Wait" dialog box disappears, the "Monitoring 
Staffing" screen also disappears.  

2.5 The main Coordinator screen appears with "(RE)ACTIVATED, NOT STAFFING" in the 
left side of the upper box on the screen.  

2.6 Select the "Administrator" option and press <ENTER>.  

2.7 At the prompt, type your Employee ID Number (without the leading letter) and press 
<ENTER>.  

2.8 Type your password and press <ENTER>.

PV216-O8NI (8-88)
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2.9 Select the "RESET" option and press <ENTER>.  

2.10 After the "Working - Please Wait" dialog box disappears, press the <ESC> key once.  

2.11 Select the <CTRL> + <RIGHT SHIFT> (Hold down the "control" key and 
simultaneously press the "Shift" key on the right hand side of the keyboard), to bring up 
the ATERM SPECIAL FUNCTIONS dialog box. Highlight "END ATERM SESSION" and 
press <ENTER>.  

2.12 The ATERM Login screen should appear. This action terminates the modem session 
from the workstation to the Autodialer.  

2.13 When emergency notifications have been completed, inform the Emergency 
Coordinator of any unaffirmed Emergency Response Organization positions.  

3.0 Activating the NEW/RapidReach autodialer.  

3.1 If the NEW/RapidReach autodialer is not operational go to step 1.0 "Activating the 
OLD/Microlog autodialer". If both autodialer systems are not operational initiate a 
manual call out utilizing the phone list provided by Emergency Planning.  

3.2 Power up the Security Director PC workstation as necessary.  

3.3 Log onto the Security Director workstation using your normal Login information.  

3.4 Select the "Rapid Reach Client" application from either the "Start" menu or the desktop 
icon. Double click on the selection to start the "Rapid Reach Client".  

3.5 The "Rapid Reach login" box will appear.  

3.6 Scroll through the list of names in the login box until your name appears. Highlight your 
name then click the "OK" button.  

3.7 Type your password into the "Password" box that appears. Click on the "OK" button to 
finish logging into the "Rapid Reach" autodialer.  

3.8 When "Rapid Reach" opens you will be presented with the "Overview" screen.  

3.9 Observe the two circles in the top right corner of the "Overview" screen. If they are 
flashing white and blue proceed to the next step. If they do not turn to the flashing white 
and blue mode within approximately 1 minute, abort the autodialer call out attempt, 
inform the Emergency Coordinator that the autodialer is unavailable and begin the 
manual call out process 

3.10 Click on the "lightning bolt" icon on the top of the screen to the right of the screen title 
word "Overview".
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3.10.1 Select the appropriate scenario per Emergency Coordinator direction from the 
"Quickstart scenario" box that appears on the screen.  

3.10.2 Verify the "Start time:" date and time fields reflect current date and time. If not set 

the date and time to the current date and time.  

3.11 When the appropriate scenario is highlighted, click on the "OK" button.  

3.12 The "Start of Scenario" box appears. Verify the correct scenario title is displayed in the 
"Start of Scenario" box.  

3.12.1 If the wrong scenario is displayed, select the "Cancel" button and select the 

correct scenario.  

3.12.2 If the correct scenario is displayed select the "Start" button to initiate the call out.  

3.13 The "Overview" screen will be displayed. Progress of the call out can be monitored in 
the lower window of this screen.  

3.14 Verify that the call out activation was achieved by observing for phone activity 
indications in the "Status" column of the lower screen.  

3.15 If there is no indication of call activity, inform the Emergency Coordinator that the 
autodialer is not available and begin the manual call out process.  

4.0 Terminating the autodialer activation.  

4.1 The call out will terminate automatically upon completion of the contact attempts for the 
selected scenario. If the "Traffic Light" icon to the right of the "Call-out" window on the 
"Overview" screen is "grayed out" the call out has completed.  

4.2 If necessary to stop the call out prior to automatic completion, click on the "Traffic Light" 
icon to the right of the "Call-out" window on the "Overview" screen. All call-out activity 
will stop.  

4.3 When emergency notifications have been completed, inform the Emergency 
Coordinator of any unaffirmed Emergency Response Organization positions.
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Appendix I - Assembly 

1.0 General information 

1.1 Assembly is recommended at the Alert classification level unless the Emergency 
Coordinator is reasonably assured that the condition does not have the potential to 
further degrade. Accountability is required for a Site Area Emergency or a General 
Emergency and must be completed within 30 minutes following the request for 
Accountability. Accountability does not have to be performed immediately following the 
request for Assembly.  

1.2 Designated Assembly Areas within the Protected Area are the Control Room/Satellite 
Technical Support Center, Technical Support Center, Operations Support Center, and 
Containment (Modes 5, 6, and Defueled, if appropriate). Designated Assembly Areas 
beyond the Protected Area are major buildings within the Owner Controlled Area 
having the capability of receiving Plant Paging System announcements.  

1.3 Essential personnel are Emergency Response Organization personnel currently 
required for duty, and individuals engaged in Emergency Coordinator authorized critical 
work. If directed, essential personnel in an Unaffected Unit who normally respond to 
their Assembly Area will respond to the Affected Unit Assembly Area.  

1.4 If the Security Computer System is not functioning, Security personnel will manually 
account for Protected Area personnel at Security Headquarters. Protected Area 
Assembly Area supervision will accommodate accordingly at each of their respective 
locations.  

2.0 Emergency Coordinator actions 

2.1 For Assembly/Accountability (required for SAE and GE, optional for Alert), perform the 

following: 

2.1.1 Sound the Unit Assembly Signal for approximately 30 seconds.  

2.1.2 Transmit the following message over the Unit Evacuation System: 
"Attention all plant personnel. Attention all plant personnel. An emergency 
situation classified as a exists in Unit __. Assembly is 
required. All personnel report to your designated Assembly Area." Provide 
instructions on areas to avoid as appropriate.  

2.1.3 Repeat sounding the Unit Assembly Signal and the message once. This 
responsibility can be delegated.  

2.1.4 Direct the Security Director to complete supplemental onsite notifications and 
activate the autodialer (6470 / 6471 / 6472, 4444, or dedicated line or radio).
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2.1.5 Personnel assembly is accomplished as follows: 

2.1.5.1 Personnel in Containment are to secure work safely, report to the 140' 
hatch, and await instructions.  

2.1.5.2 Emergency Response Organization members are to report to their 
Emergency Response Facilities.  

2.1.5.3 Personnel in the Protected Area engaged in EC-authorized critical work are 
to report to the OSC, STSC, or TSC and card in on the ACAD card reader 
before returning to work.  

2.1.5.4 All other personnel, whether inside or outside the Protected Area., are to 
report to the nearest Assembly Area outside the Protected Area. These are 
considered to be non-essential personnel.  

2.1.6 Ensure that assembling personnel each register their ACAD in the card reader. If 
the ACAD card reader is inoperable, direct all personnel to register their names 
and ACAD Numbers on Form EP-0561, Individual Accountability (see Appendix 
C - Forms). Collect all forms and fax them to CAS.  

2.1.7 To terminate Assembly by having personnel return to work, transmit the following 
message over the Unit Evacuation System: "Attention all plant personnel.  
Attention all plant personnel. The Assembly process is complete. All personnel 
are to resume normal work activities." 

2.1.8 To terminate Assembly by an early dismissal of personnel, transmit the following 
message over the Unit Evacuation System: "Attention all plant personnel.  
Attention all plant personnel. The Assembly process is complete. All non
essential personnel are released from work and may leave the site."
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The following site map details designated Assembly Areas to be used for assembling personnel 
when Assembly has been directed by the Emergency Coordinator.  

I W I ,-1 " ) ' Broadwav Rd

Elliot Rd

11. North Annex and Warehouse

Protected Area Owner Controlled Area 

1 Unit I Power Block 6. Building D 

2. Unit 2 Power Block 7 Buildings E and F 

3. Unit 3 Power Block 8 Buildings A, B, C 

4. Security Headquarters 9. Transportation 

5. Technical Support Center 10 Water Reclamation Faciifty Admin
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2.2 If Accountability is to be conducted after Assembly, perform the following: 

2.2.1 Request CAS Security personnel (6470 / 6471 / 6472, or 4444, or dedicated line 
or radio) to perform Accountability and to provide the report within 30 minutes.  

2.2.2 Advise the Security Director to locate any unaccounted individuals.  

2.2.3 If non-essential personnel have registered into a Protected Area Assembly Area 
and Accountability has been completed, notify the Security Director and request 
to arrange for transfer of these personnel to an appropriate Assembly Area.  

2.2.4 Maintain continuous accountability of STSC personnel after Assembly. It is the 
position of PVNGS management that continuous accountability be maintained by 
knowledge of those individuals inside, and controlling access to, the Protected 
Area. Specific locations, i.e., Sector designation, of individuals inside the 
Protected Area may be ascertained by various methods, such as use of the 
Security Computer System and associated ACAD card readers, use of Form EP
0131, In-plant Team Briefing (see Appendix C - Forms) in the OSC, Protected 
Area Assembly Area Supervisor knowledge, and Central Alarm Station (CAS) 
Operator knowledge. It is through a combination of these available administrative 
resources that continuous accountability of personnel inside the Protected Area 
can be maintained. The responsibility for maintaining continuous accountability 
of personnel within the envelope of each of the emergency response facilities 
within the Protected Area lies with the appropriate facility manager.  

2.2.5 To terminate Accountability by having personnel return to work, transmit the 
following message over the Unit Evacuation System: "Attention all plant 
personnel. Attention all plant personnel. The Assembly process is complete. All 
personnel are to resume normal work activities." 

2.2.6 To terminate Accountability by an early dismissal of personnel, transmit the 
following message over the Unit Evacuation System: "Attention all plant 
personnel. Attention all plant personnel. The Assembly process is complete. All 
non-essential personnel are released from work and may leave the site." 

2.2.7 To terminate Accountability by a Site Evacuation, see Appendix J - Site 
Evacuation.
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3.0 Security Director actions 

3.1 Lock down the Protected Area.  

3.2 Notify the Water Reclamation Facility Control Room of the Assembly directive to ensure WRF 
personnel are notified to assemble.  

3.3 When Assembly is directed, search the following areas in each Unit: 

3.3.1 A-213/A-217, CEDMCS Rooms 

3.3.2 AC-04 / AC-1 3, Containment Spray Pump Rooms 

3.3.3 AC-05 /AC-10, LPSI Rooms 

3.3.4 AB-08, Gas Stripper Room 

3.3.5 AB-02 / AB-1 0 / AB-1 1, 77'/ 87' Mechanical Penetration Rooms 

3.3.6 Y-1 05 / Y-1 06, 84' Pipe Density Tunnel 

3.3.7 F-106, Fuel Cask Loading Area 

3.3.8 R-211, 120' Radwaste Control Room 

3.3.9 A-108 / A-109, 100' EW Heat Exchanger Rooms 

3.3.10 A-124 / A-123, 88' Essential Pipe Chase 

3.3.11 A-231 / A-232, Valve Gallery 

3.3.12 A-21 0 / A-217 / A-218, Boron Injection Rooms 

3.3.13 A-312 - R-303 - R-308, Waste Gas Panel Aisle 

3.3.14 Y-101, 90' Nuclear Cooling Condensate 

3.3.15 C-111, MSSS 100' Valve and Pipeway Area 

3.3.16 Y-102 / Y-103, Spray Pond Pump Rooms 

3.3.17 TSC Diesel Room 

3.4 Search the following non-designated Assembly Areas and buildings outside the 
Protected Area for personnel: 

3.4.1 Evaporation Ponds 

3.4.2 SRP Switchyard
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3.4.3 80-Acre Lake 

3.4.4 Site Landfill 

3.4.5 Neutrino Facility 

3.5 When searches have been completed, advise Secondary Alarm Station personnel of 
the search status.  

3.6 Support the Emergency Coordinator with post-Assembly activities.  

3.7 For Accountability, perform the following actions.  

3.7.1 Ensure that the Emergency Coordinator receives a detailed Accountability report 
within 30 minutes following the request.  

3.7.2 Using the Unit Evacuation System and/or the site-wide page, locate any 
unaccounted individuals identified on the detailed Accountability Report.  

3.7.3 If necessary, coordinate with Fire Protection personnel to locate and assist 
unaccounted individuals identified on the detailed Accountability Report.  

4.0 Assembly Area Supervision actions 

4.1 Ensure assembling personnel each register their ACAD in the card reader.  

4.2 If the ACAD card reader is inoperable, perform the following actions: 

4.2.1 Direct all personnel to register their names and ACAD Numbers on Form EP
0561, Individual Accountability (see Appendix C - Forms).  

4.2.2 Collect all forms and transmit them by facsimile (FAX 2687) to Security 
supervision.  

4.3 If essential personnel are dispatched from an Assembly Area prior to completion of 
Accountability, account for them via one of the following methods (preferred listed first): 

4.3.1 Transmit a copy of Form EP-0131, In-plant Team Briefing (see Appendix C 
Forms), by facsimile (FAX) to Security supervision.  

4.3.2 Notify Security supervision by telephone (6470 / 6471 / 6472) of name and ACAD 
numbers for the appropriate individuals as listed on an Accountability Form.  

4.4 If non-essential personnel have registered into a Protected Area Assembly Area and 
Accountability has been completed, notify the Security Director and request to arrange 
for transfer of these personnel to an appropriate Assembly Area.
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Appendix J - Site Evacuation 

1.0 General information 

1.1 Although Site Evacuation is required at the General Emergency level, it is an option for 
the Emergency Coordinator to determine the need for and order a site evacuation of 
non-essential personnel at a less severe classification level. The Emergency 
Coordinator may also direct sheltering or an early dismissal of personnel prior to a 
danger of radiation exposure.  

1.2 Personnel who are not identified as Emergency Response Organization staff members 
are considered non-essential. This excludes onsite and offsite assistance personnel 
who are currently engaged in emergency response activities in direct support of the 
Emergency Response Organization.  

1.3 It is imperative that onsite organization efforts associated with the evacuation are 
completed prior to notification of all non-essential personnel by the Emergency 
Coordinator of the need to evacuate the site. Security personnel must be strategically 
located to effect an orderly evacuation. A disorderly evacuation could increase the 
potential for personal injury and site security efforts should be coordinated with local 
law enforcement agencies to lower this potential.  

1.4 Buckeye Airport is the preferred reassembly area due to additional radiological support 
provided by the Arizona Radiation Regulatory Agency and additional security support 
provided by local law enforcement agencies.  

2.0 Emergency Coordinator actions 

2.1 After actions to organize the evacuation have been completed and security measures 
have been established, transmit the following message over the Unit Evacuation 
System: 

"Attention all plant personnel. Attention all plant personnel. Site evacuation for non
essential personnel is required. Proceed to your own vehicles and follow the 
instructions from Security." 

2.1.1 Sound the Site Evacuation Signal for approximately 30 seconds.  

2.1.2 Repeat the message once. This responsibility can be delegated.  

3.0 Radiation Protection Monitor / Radiological Assessment Coordinator actions 

3.1 Consult with the Security Director / Security Coordinator to determine the evacuation 
route and site egress point.
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3.2 Designate one or more radiological monitoring team(s) who will go to the Reassembly 
Area at Buckeye Airport to provide monitoring of personnel and vehicles.  

3.3 In conjunction with the Security Director/ Security Coordinator, provide a briefing to the 
radiological monitoring team(s), Reassembly Team Leader(s), and the lead Security 
vehicle driver on the site egress and evacuation routes.  

3.3.1 After the briefing, direct the radiological monitoring team(s) to take the following 

actions: 

3.3.1.1 Obtain a copy of EPIP-06, Reassembly Area Operations.  

3.3.1.2 Obtain two to four friskers (RM-20).  

3.3.1.3 Obtain one to two dose rate instruments.  

3.3.1.4 Obtain one two-way radio.  

3.3.1.5 Obtain the Reassembly Area key.  

3.3.1.6 Proceed immediately to the Reassembly Area at the Buckeye Airport using 
the appropriate site egress and evacuation routes.  

NOTE 

EPIP-06, Reassembly Area Operations, is designed 
to prepare the Reassembly Area for use in 
accordance with the State of Arizona Personnel, 
Vehicle, and Equipment Decontamination Standard 
Operating Procedure. It should be utilized only for 
the time period prior to the arrival of state officials.  
Thereafter, the State of Arizona Standard Operating 
Procedure will be used to direct Reassembly Area 
Operations.  

3.3.1.7 Upon arrival at the Reassembly Area, implement EPIP-06, Reassembly 
Area Operations, and transition to the State of Arizona Personnel, Vehicle, 
and Equipment Decontamination Standard Operating Procedure upon 
arrival of state officials.  

4.0 Security Director / Security Coordinator actions 

4.1 Consult with the Radiation Protection Monitor / Radiological Assessment Coordinator 
to determine the evacuation route and site egress point.
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4.2 The Security Director will complete supplemental onsite notifications prior to the Site 
Evacuation.  

4.3 Inform Security supervision of the site egress and evacuation routes selected. Direct 
Security supervision to take the following actions and to report when completed.  

4.3.1 Instruct a Security Officer to perform the following actions: 

4.3.1.1 Obtain the emergency equipment for a Site Evacuation from Security 
Headquarters.  

4.3.1.2 Prepare a selected Security vehicle (Security Shift Van preferred) with the 
emergency equipment.  

4.3.1.3 Assume a strategic location at the designated site egress point.  

4.3.1.4 Report when in position at the egress point.  

4.3.1.5 Advise the CAS / SAS of status upon arrival at the Reassembly Area.  

4.3.2 As determined by existing radiological conditions, direct Members of the Security 
Force to establish security measures and traffic flow requirements using 
personnel appropriately.  

4.3.3 Advise local law enforcement agencies of the designated site egress point, the 
selected evacuation route, and the destination.  

4.3.4 Contact the Water Reclamation Facility Control Room at Extension 3007 and 
inform the WRF Shift Supervisor of the need to evacuate the site, the designated 
site egress point, and to direct his / her personnel to load their vehicles to 
capacity and form a single line behind the lead Security vehicle at the designated 
site egress point.  

4.4 In conjunction with the Radiation Protection Monitor/ Radiological Assessment 
Coordinator, provide a briefing to the radiological monitoring team(s), Reassembly 
Team Leader(s), and the lead Security vehicle driver on the site egress and evacuation 
routes.  

4.4.1 Direct the Reassembly Team Leader(s) to obtain emergency van key boxes for 
vans located in the Operations and North Annex parking lots from the Emergency 
Operations Facility Activation Room. The keys are to be dispensed only to those 
personnel requiring van keys.  

4.4.2 Direct the Reassembly Team Leader(s) to meet with the lead Security vehicle at 
the site egress point selected.
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4.4.3 Direct the lead Security vehicle driver that when automobile and van drivers have 
formed a single line behind the lead Security vehicle at the designated site 
egress point, to proceed to the Buckeye Airport using the preselected evacuation 
route. Local law enforcement agencies will aid in the evacuation process, if 
required.  

4.5 When the site has been evacuated, direct Security supervision to conduct searches of 
all buildings and areas outside the Protected Area for non-essential personnel.
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5.0 Site Evacuation routes 

Site Evacution route #1
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Site Evacuation route #2
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Site Evacuation route #3
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Appendix K - Emergency Exposures and KI 

1.0 Introduction 

1.1 Content 

1.2 This document provides instructions for performing the following task(s): 

"* authorization and documentation of dose extensions 

"* authorization and documentation of Potassium Iodide use 

1.3 Noteworthy Items 

Compliance with 10 CFR 20 during emergencies, including 10 CFR 20.1201 (a) 
dose limits, shall occur as standard practice. Emergency related evolutions 
should have a specific purpose involving high-priority actions necessary to save 
life, protect workers or the public, limit radiological release, or place the plant in a 
more secure condition relating to the emergency (protecting the plant).  

Personnel authorized to receive dose in excess of 25 REM or to use Potassium 
Iodide (KI) for projected Thyroid CDE doses in excess of 25 REM shall be 
briefed, if time permits, on hazards and potential consequences prior to 
performing activities associated with that authorization.  

Forms EP-0300, Dose Authorization and EP-503, KI Authorization may need to 
be completed initially with TelCom approvals from the RPM/RAC/RPC and the 
EC. The MASTER copy of the form will be the one initiated where the authorized 
individual is (typically the OSC). This is to ensure the worker signature is 
obtained on the initially on the MASTER copy.  

Subsequent dose extensions will not be granted prior to completion of preceding 
dose extension documentation.  

All dose received, including dose not subject to (beyond) 10 CFR 20.1201 (a) 
occupational dose limits, will need to be subsequently documented in 
accordance with 10 CFR 20.2106, Records of Individual Monitoring Results.
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2.0 Emergency Exposure & KI Authorization 

2.1 Select Team Members (OSC Staff can assist with this) 

Personnel authorized to receive dose in excess of 25 REM or to use Potassium 
Iodide (KI) for projected Thyroid CDE doses in excess of 25 REM shall be a 
volunteer working under direct authorization of the Emergency Coordinator.  

Emergency exposures associated with life-saving actions shall be limited to a 
single occurrence per lifetime.  

Volunteers 45 years of age or older should receive primary consideration. When 
possible, the radiation exposure history of a volunteer should be researched and 
inspected prior to authorization. Minors are specifically excluded as volunteers.  

Females shall not be allowed to exceed dose limits specified on their applicable 

Prenatal Dose Limit Statements.  

2.2 Determine Dose Limit to be used 

Review available surveys and projected data applicable to situation.  

Review dose limits chart (on next page) and select appropriate TEDE, TODE, 
LDE and SDE values to authorize.  

Direct a staff member (in the facility where the worker to be authorized is) to 
follow Section 3.0 guidance in this procedure and initiate a Form EP-0300.  
Signatures other than the worker may be obtained per TelCom if necessary, with 
valid signature obtained as soon as possible.  

2.3 KI Authorization 

Review available surveys and projected data to verify expected Thyroid CDE will 
be >25 Rem.  

For the most effective utilization, KI should be administered at least one-half hour 
prior to anticipated Iodine exposure. However, even when taken 3-4 hours 
following acute Iodine exposure KI will maintain substantial benefit.  

Direct a staff member (in the facility where the worker to be authorized is) to 
follow Section 4.0 guidance in this procedure and initiate a Form EP-0503.  
Signatures other than the worker may be obtained per TelCom if necessary, with 
valid signature obtained as soon as possible.  

2.4 Follow-up Actions 

Direct staff to ensure Sections 5.0 and 6.0, Follow-up Actions, are followed.  
Ensure that the master copy of Forms EP-0300 and EP-0503 are controlled and 
ultimately filed with all appropriate actual signatures.
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2.5 KI Issue Determination 

A total dose in excess of 25 Rem Thyroid CDE is expected based on projected 
data, risk assessments or other means.  

2.6 Dose Limit Determination 

Use the following chart to determine dose limits for which authorization of dose 
extensions may be required:

* Sum of Deep Dose Equivalent and Committed Dose Equivalent (DDE + CDE). EPA does not use TODE (Total 
Organ Dose Equivalent); EPA uses CDE in this column. PVNGS assesses TODE and, via this Instructional Guide and 
subsequent Dosimetry follow-up, also assesses Thyroid CDE.  

2.7 The RPM / RPC may authorize doses up to the 10 CFR 20 limits only.  

2.8 The EC must authorize doses beyond the 10 CFR 20 limits.  

2.9 "Protecting Valuable Property" includes equipment-saving measures as well as 
sampling, surveillance, or repair activities that, in the opinion of the Emergency 
Coordinator, constitutes plant protective measures.  

2.10 The exposure that workers incur for the protection of large populations may be 
considered justified for situations in which the collective dose avoided by the 
emergency operation(s) is significantly larger than that incurred by the workers 
involved.

PV216-O8NI (8 88)

DOSE LIMITS TEDE TODE LDE SDE AUTHORIZATION 
REQUIRED BY: 

10 CFR 20.1201 Limits 5 REM 50 REM * 15 REM 50 REM RPM / RPC up to these limits 
(EPA guidance for all per year per year per year EC to go beyond these limits 
workers in emergencies) per year 

EPA Guidance for Pro- 10 REM 100 REM 30 REM 100 REM EC only (when 
tecting Valuable Property per event per event per event per event lower dose is not practicable) 

EPA Guidance for Life- < 25 REM _< 250 REM < 75 REM < 250 REM EC only (when 
Saving or Protection of per event per event per event per event lower dose is not practicable) 
Large Populations 

EPA Guidance for Life- > 25 REM > 250 REM > 75 REM > 250 REM EC only (and 
Saving or Protection of per event per event per event per event a risk discussion must be 
Large Populations (on a conducted) 
Voluntary Basis Only)
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2.11 Silver Zeolite Cartridge activity based on contact readings 

On scale frisker readings result in no requirement to issue KI.  

Full scale frisker readings, i.e. 500,000 cpm, correlate to 1.6E-05 pCi/cc activity, 
which in turn equates to slightly under 21 Rem/hour Thyroid CDE dose rate.  

A frisker reading of 625 cpm correlates to the DAC limit of 2.OOE-08 pCi/cc.  
On scale RO-2 (closed window) readings of 3 mRem/hr at 1 hour after reactor 

scram, correlate to 6.OOE-06 pCi/cc 1-131 equivalent; 

which in turn corresponds to -8 Rem Thyroid CDE/Hour.
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3.0 Emergency Exposure Documentation 

3.1 Initiating Person 

The RPM / RPC / RAC will perform a radiological evaluation of the situation and 
determine the dose limits to be authorized and will provide direction to staff where 
the worker to be authorized is staged.  

3.2 Facility Staff completes Form EP-0300, Authorization for Dose Beyond 10 CFR 20 
Limits, as follows: 

__ The ORIGINATOR Section shall be completed per the RPM / RPC (or staff).  
Normally completed in the OSC.  

Indicate clearly in the "Reason for Request" area the core need for dose 
extensions for this team entry.  

Expedite obtaining the signatures. The MASTER copy has the worker signatures.  
Other signatures may be per TelCom initially.  

Any documentation of radiation surveys, etc. (as time permits) which were used 
for the radiological evaluation should be attached to MASTER copy.  

3.3 Signatures may be per TelCom; with actual signature later.  

The Radiation Worker shall sign on the appropriate line(s) in the 
AUTHORIZATION AND APPROVAL Section.  

The Emergency Coordinator must authorize dose beyond 10 CFR 20 limits. The 
Emergency Coordinator should be aware of all dose authorized beyond 
administrative limits.
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4.0 Potassium Iodide Issue Documentation 

4.1 Initiating Person 

The RPM / RPC / RAC will perform a radiological evaluation of the situation and 
determine the dose limits to be authorized and will provide direction to staff where 
the worker to be authorized is staged.  

4.2 Facility Staff completes Form EP-0503, KI Distribution, as follows: 

Review total dose expectations and initiate a Form EP-0300 if required. (TEDE 
and TODE limits and required approvals for exceeding dose limits must be 
established coincident with approval for the administration of KI).  

Initiate documentation for each individual authorized KI administration by using 
one Form EP-0503, KI Distribution, for each worker.  

Though not mandatory, record individuals' HPID Numbers and dates-of-birth on 
the forms as time permits.  
Expedite obtaining the signatures. The MASTER copy has the worker signatures.  

Other signatures may be per TelCom initially.  

4.3 Dispensation of KI 

Ensure a briefing on the possible side effects of Potassium Iodide (i.e., 
summarization of information on Form EP-0503) is conducted prior to the 
administration of KI to individuals.  

Obtain a supply of KI tablets from the Emergency Kit and issue one tablet to each 
individual authorized KI. (KI is maintained in the following Emergency Kits: all 
STSCs, all OSCs, TSC, EOF, all RFATs, and the offsite decontamination points.) 

Ensure each individual understands the need for an additional table per day for 
the next three days, with medical follow-up.  

4.4 MASTER Form to be used for follow-up.  

Assist the RPM / RPC to ensure KI administration follow-up actions are 
accomplished for each individual per Section 6.0 of this document.
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5.0 Emergency Exposure Follow-up Actions 

Upon return of team members, collect all dosimetry for evaluation.  

Ensure all team members are not deployed for further work until exposure evaluations 
have been completed.  

Retrieve Appendix B, Record Exposure Evaluation, of Procedure 75RP-9ME23, Lost or 
Damaged Dosimetry, and initiate actions to complete the form.  

_ Transmit all thermoluminescent dosimetry (TLDs) to Dosimetry for evaluation. (Include 
information regarding which individuals require expedited dose reports.) 

During RRACS record update, ensure appropriate dose limits are reset to normal 
levels. (Dosimetry personnel will complete the RECORDS UPDATE Section of the 
Record Exposure Evaluation Form.) 

_ Conduct a team debriefing at the conclusion of the job evolution and when exposure 
evaluations have been initiated.  

Report any exposures authorized by the EC and received by team members to the 
Emergency Coordinator / Emergency Operations Director.  

Ensure that the EC initiates actions to complete USNRC notifications of radiation 
exposures per 75DP-ORP04, Radiological Reports, if appropriate.

P
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6.0 KI Administration Follow-up Actions 

NOTE 

Performance of this section assumes personnel 
from Dosimetry, Medical, and Radiation Protection 
are available for support efforts.  

Obtain a supply of 130 mg KI tablets from the Emergency Kit and issue one (1) tablet to 
each individual authorized KI every 24-hours for three (3) days. (KI is maintained in the 
following Emergency Kits: all STSCs, all OSCs, TSC, EOF, all RFATs, and the offsite 
decontamination points.) 

_ Consult the Medical Department and determine if the need exists for extended KI 
administration periods by evaluating radiological exposures.  

In unusual circumstances, KI may be issued for a period of up to ten (10) days.  
The Medical Department will provide KI dispensing instructions and will supervise 
KI administration.  

_ Continue the monitoring of personnel for side effects to KI and/or any radioiodine 
exposures that may have occurred.  

When required documentation on each Form EP-0503, KI Distribution, has been 
completed, forward the completed forms to Dosimetry. (These forms become part of 
each individual's exposure history.)
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Appendix L - Accident Sampling 

1.0 Introduction 

1.1 Applicability 

This Appendix is applicable to obtaining, handling, analyzing, and reporting samples 
pertaining to accident conditions in accordance with the requirements specified in 
NUREG-0654 and NUREG-0737. It provides the methodology for analysis of reactor 
coolant liquid, safety injection liquid, and Containment atmosphere samples. In 
addition, the document functions to provide instructions for RMS effluent sampling from 
the Plant Vent and Fuel Building Exhaust high range monitors for particulate and Iodine 
activity. Chemistry will usually be responsible for performance of this procedure with 
assistance from Operations and Radiation Protection personnel.  

1.2 Prerequisites 

Direction has been authorized and received for initiating the actions necessary to 
obtain accident sampling and analysis.  

1.3 Precautions - general 

1.3.1 Sampling activities require review of current and potential radiation and airborne 
activity to determine if actions associated with emergency exposures or issuance 
of KI need to be implemented.  

1.3.2 When practical, the use of remote tools and shielding to minimize radiation 
exposure should be accomplished.  

1.3.3 Monitoring for explosive atmospheres should be performed whenever plant, fuel, 
or sampling conditions indicate actual or potential elevated Hydrogen levels.  

1.3.4 If possible, the sample should be counted in an Affected Unit laboratory. An 
Unaffected Unit laboratory should be prepared for analysis if conditions preclude 
counting in the Affected Unit laboratory.  

1.3.5 Samples acquired during and after accident conditions should not be disposed of 
or destroyed without prior approval of the Chemistry Coordinator or the 
Emergency Coordinator.  

1.4 Precautions - PASS inoperable 

1.4.1 74DP-9CY02, Post-Accident Sampling System Program, provides direction for 
alternate sampling capability in the event that PASS becomes inoperable.  
Further direction is contained in 740P-9SS05, Preplanned Alternate Sampling, 
which provides specific alternate sampling and collection methodology. The 
guidance in these procedures should be used in conjunction with this document 
for sample handling, control, and analysis.
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1.4.2 When using the Preplanned Alternate Sampling methodology, dose rates and 
airborne activity will vary considerably, depending on plant conditions.  

1.4.3 The calculated data (PASS Dose Information / Thumb Rules) in Section 9.0 of 
this document, Sample Data Reference, is based on using a PASS which is 
operable. The calculation assumes the CEDE dose to be negligible relative to 
the DDE.  

1.4.4 Calculated data is not provided for specific Preplanned Sampling events beyond 
the data developed for PASS sampling for the following reasons: 

1.4.4.1 In a Loss-of-Power (LOP) condition, the potential for localized airborne hot 
spots is high because ventilation / filtration will not be operating. The 
natural ventilation flows and flow paths resulting will be unpredictable.  

1.4.4.2 Under abnormal plant conditions in which PASS is not operable, travel 
paths to and from sample areas, stay times in those areas, and plant 
conditions could vary widely from the projected calculated data comprising 
Section 9.0 of this document.  

1.4.4.3 Use of supplied air, Self-contained Breathing Apparatus (SCBA), and/or 
other use of respiratory protection will most likely be required under 
accident conditions, as implementation of the procedure indicates 
significant plant conditions exist. The CEDE dose component may be 
crucial.  

1.5 Precautions - RMS skid and sampling activity 

1.5.1 Due to the potential for fluctuating area and release stack dose rates under 
accident conditions, the Chemistry and Radiological Monitoring Technician must 
maintain the Radiation Protection Monitor and Operations Support Center staff 
aware of their work areas and expected stay times to allow for dose control.  

1.5.2 Dose rates and/or conditions may preclude accomplishing scheduled tasks.  
These conflicts should be brought to the attention of the Emergency Coordinator 
and Chemistry Coordinator for resolution.  

1.6 Precautions for Chemistry Technician / Radiological Monitoring Technician 

1.6.1 Sampling activities under emergency conditions prior to activation of onsite 
facilities will be authorized by the Onshift Organization - sampling activities under 
emergency conditions following activation of onsite facilities will be authorized by 
the Onsite Organization.  

1.6.2 Prior to sampling work activities, all applicable technicians must sign the 
Emergency Radiation Exposure Permit and participate in a briefing conducted by 
Operations Support Center staff on current and expected conditions.
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1.6.3 A working area telephone number should be provided to the Operations Support 
Center Coordinator and to the Chemistry Coordinator in the Technical Support 
Center. Available FAX machines may be utilized for additional communications 
with Technical Support Center staff.  

1.6.4 During sampling activities, the Chemistry and/or Radiological Monitoring 
Technician should provide verbal updates to the Radiation Protection Technician, 
concentrating on actions which may cause a change in radiation levels.  

1.6.5 Consider raising the alarm setpoints on RU-23, RU-26, and/or RU-158D 
commensurate with expected area dose rates. Consider isolating the taps on 
RU-9 and RU-10 to obtain representative sampling of a particular area, i.e., 
isolating RU-10 to monitor only the Chemistry Hot Lab area during sampling.  

1.6.6 Verify the current operability of the sampling area ventilation system.  

1.7 Precautions for Radiation Protection Technician 

1.7.1 A determination must be made regarding protective equipment and area entry 
requirements prior to commencement of any sampling work. As soon as 
personnel are identified, extremity thermoluminescent dosimetry (TLD) packets 
should be prepared to avoid any delays in the sampling evolution.  

1.7.2 Critical steps in the procedure should be reviewed with assigned personnel and 
expected stay times, sample exposure times, and critical areas should be 
determined. Expected exposures should be ascertained when reviewing 
available survey data, plant conditions, and RMS indications. Additional surveys 
should be obtained, if necessary. An RO-7 can be used to monitor dose rate 
changes in front of septum ports in extreme dose conditions.  

1.7.3 Exposure limits, dose extensions, Potassium Iodide administration, and 
approvals can be obtained from the Radiation Protection Monitor / Radiological 
Protection Coordinator. If necessary, process additional exposure authorizations 
and/or KI distribution documentation (see Appendix K - Emergency Exposures 
and KI, and contact the RP Monitor for guidance). Ensure all documentation, 
including RRACS entries, are complete prior to proceeding with sampling 
evolutions.  

1.7.4 A Radiation Exposure Permit should be prepared for all assigned sampling 
activities. Form EP-0131, In-plant Team Briefing (see Appendix C - Forms), will 
aid in assurance that radiological controls and directions are established.  

1.7.5 The calculated data (PASS Dose Information / Thumb Rules) in Section 9.0 of 
this document, Sample Data Reference, and the Briefing Guidelines in section 
2.0 should be reviewed with all team members prior to dispatch.  

1.7.6 Ensure that all samples collected are labeled, stored, and posted in accordance 
with 75RP-9RP15, Control and Storage of Radioactive Material.

V I 08NI (8 a8)
D



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 199 of 440 

Revision EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix L Page 4 of 44 

1.8 Precautions - Chemistry Leader / Chemistry Coordinator 

NOTE 

The Chemistry Coordinator will function from the 
Technical Support Center following that facility's 
activation. Prior to activation, direction and/or 
recom-mendations may be obtained via 
telecommunications from an offsite Chemistry 
Leader if specific Chemistry information and/or 
direction is necessary.  

1.8.1 The Chemistry Leader / Chemistry Coordinator should ensure that all personnel 
assigned duties regarding sampling and analysis are qualified and experienced 
on system operations.  

1.8.2 In coordination with the Emergency Coordinator and Shift Technical Advisor / 
Reactor Analyst, the Chemistry Leader and/or Chemistry Coordinator should 
determine the samples required and the sampling priorities for current plant 
conditions. Consideration of and planning for RMS high range skid sampling 
options (3 P/I configurations are available), sampling per the Preplanned 
Alternate Sampling options, PASS sample options, and other RMS samples 
available should be included.  

1.8.3 Analytical equipment required to analyze a post-accident sample should be 
prepared at an Alert, or higher, emergency classification, whether or not a post
accident sample has been requested. If radiation levels are prohibitive in the 
Affected Unit, preparations should be started in an Unaffected Unit.  

1.8.4 Consideration should be given to allow at least 2 hours to elapse after a reactor 
trip prior to isolating a PASS RCS or Containment atmosphere sample: 

1.8.4.1 2-hour decay could decrease local radiation levels by 2-212 times 

1.8.4.2 3-hour decay could decrease local radiation levels by up to 10 times 

1.8.5 Containment and Auxiliary Building sump liquids may exhibit higher-than-normal 
radiation levels during accident conditions.  

1.8.6 The Auxiliary Building sumps automatically pump to the TDS Tanks to prevent 
flooding and subsequent loss of the HPSI, LPSI, and CS Pumps. If RCS leakage 
to the Containment or Auxiliary Building sumps exists in conjunction with 
elevated RCS activity, monitoring and planning will be required for the extreme 
activity potential that can be transferred to the TDS Tank area outside of the 
Radwaste Building.

PV216-DBNN (8-88)
PV216-08NI (8-881



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 200 of 440 
Revision 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 vi27 

Appendix L Page 5 of 44

1.8.7 Safety Injection liquid samples can be used to estimate the Containment sump 
activity levels after a Recirculation Actuation Signal (RAS) has occurred or if the 
plant has been cooled down and Shutdown Cooling has been placed into service.  

1.9 Precautions - Radiation Protection Monitor (RPM) / Radiological Protection Coordinator 
(RPC) 

1.9.1 The RPM should direct, review, and monitor the actions of the Radiation 
Protection staff to ensure adequate pre-job surveys, REPs, and team briefings 
are provided for all sampling teams. The PASS Dose Information / Thumb Rules 
in section 9.0 and the Briefing Guidelines in section 2.0 of this Appendix should 
be used.  

1.9.2 If exposures due to sampling activities are expected to approach or exceed those 
specified in 10 CFR 20.1201 (a) or if high Iodine activity is potentially present, 
recommendations should be made to the Emergency Coordinator to implement 
guidance associated with Appendix K - Emergency Exposures and KI.  

1.9.3 Communications between the Chemistry and Radiological Monitoring 
Technicians and the Operations staff should be maintained to ensure that 
changing plant conditions are understood and properly confirmed during all 
sampling activities. Any changes that occur to either monitored or unmonitored 
release pathways should be taken into account from an offsite perspective. Any 
changes that occur to onsite RCA boundaries due to internal and external dose 
limitations should also be considered as plant conditions change.  

2.0 Sampling Briefing and Preparation 

2.1 Briefing guidelines 

The following Sampling Team Briefing Guidelines should be used when conducting the 
In-plant Team Briefing prior to sampling activities: 

2.1.1 As a minimum, extremity dosimetry shall be placed on the middle finger of 
anyone handling sample tools or samples. Extremity dosimetry shall be utilized 
for Chemistry personnel working directly in front of septum ports on the Post
Accident Sampling System (PASS) or Radiological Monitoring (RM) Technicians 
collecting samples from Radiation Monitoring System (RMS) high range skids.  
Extremity dosimetry should be issued in accordance with site dosimetry 
procedures.

'V2t6-OBNI (8-88)PV2 t 6-08NI (8-88)



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 201 of 440 
Revision 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix L Page 6 of 44 

2.1.2 Due to the speed with which an accident sample is drawn, the RP Technician will 
probably not have sufficient time to collect an air sample and have it counted 
before the time at which the accident sample is drawn. Nor is there expected to 
be significant airborne activity released from the sample when using the PASS 
unit. Despite this assumption, an air sample should be prepared and run during 
the sampling activity to allow for the unexpected. RU-10 should be monitored 
constantly by the RM Technician. Preplanned Alternate Sampling activities will 
require additional actions based on implementation of section 7.0, Preplanned 
Alternate Sampling.  

2.1.3 Proper labeling of samples with applicable times related to events will be crucial 
to the ongoing response to the emergency. All labeling activities should be 
performed from the long-term impact perspective. If extreme sample activity 
precludes labeling samples directly, the RP Technician shall ensure that outer 
postings are complete and that they provide direction for control of the samples.  

2.1.4 The accident sampling team should thoroughly discuss each planned sample 
activity by stepping through this document and verbalizing the intent of each step 
and what is required to perform that step. Equipment should be verified available 
prior to starting actual sample collection. Plan for the unexpected; discuss what 
to do if a sample is dropped, a glass syringe breaks, etc. Any system breach will 
cause an immediate significant increase in Noble Gas activity.  

2.1.5 The accident sampling team shall immediately inform the Operations Support 
Center Coordinator and the Chemistry Coordinator of significant problems or 
changes to the expected conditions as addressed in this briefing and on the REP.  

2.1.6 The accident sampling team shall review the information comprising the PASS 
Dose Information / Thumb Rules in section 9.0 of this procedure, Sample Data 
Reference, prior to the start of sampling. All accident sampling team members 
shall also review current RMS indications. Preplanned Alternate Sampling teams 
shall employ continual RMS monitoring during all sampling evolutions.  

2.1.7 When possible, use remote tools to handle high activity samples during sampling 
and analysis to provide maximum distance from the source. Maintain personnel 
exposures ALARA by observing all necessary precautions based on existing 
conditions.  

2.1.8 The travel routes to and from the sample area should be reviewed to minimize 
dose. The route should be monitored for changes by OSC staff after an accident 
sampling team is dispatched.  

2.1.9 Monitoring for an explosive atmosphere should be performed whenever plant / 
sampling / fuel conditions indicate elevated Hydrogen activity.
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2.2 Preparing resources 

NOTE 

Emergency conditions may require immediate 
actions. If all actions outlined in the remainder of 
this Section cannot be completed prior to team 
dispatch, they may be completed in parallel with or 
as soon as possible following team dispatch.  

2.2.1 When the team briefing has been completed and documented, ensure that all 
appropriate personnel data have been recorded on the applicable REP and have 
been entered into RRACS accordingly.  

2.2.2 Ensure that all specified dosimetry and protective equipment has been issued.  

2.2.3 Ensure that all RP pre-job surveys are complete and that preliminary postings are 
in place as required.  

2.2.4 Ensure that the Chemistry, RP, and RM Technicians have each reviewed the 
actions in this document relative to critical hold points and that each has reviewed 
their planned sample survey and handling techniques in accordance with the 
Briefing Guidelines in section 2.0 and the PASS Dose Information / Thumb Rules 
specified in section 9.0 of this document.  

2.2.5 Direct each accident sampling team member to perform an initial RMS review.  

2.2.6 Instruct the RM Technician to monitor for unexpected changes on monitors near 
the sampling areas and near routes leading to and from the sampling areas.  

NOTE 

The choice of sampling method to be used is based 
on dose potential rather than on event 
categorization. Normal sampling systems may be 
employed under emergency conditions until or 
unless the dose potential mandates otherwise.
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2.2.7 Based on sampling requirements, ensure that one of the following actions has 
occurred: 

2.2.7.1 The Chemistry Technician has prepared either Chemistry Cart #1 or 
Chemistry Cart #2 for PASS sampling. Form EP-0051, Chemistry Cart #1 
Preparation Checklist (see Appendix C - Forms), or Form EP-0052, 
Chemistry Cart #2 Preparation Checklist (see Appendix C - Forms), may be 
used as a guide.  

2.2.7.2 The Radiological Monitoring Technician has prepared Chemistry Cart #3 for 
RMS high range skid sampling. Form EP-0053, Chemistry Cart #3 
Preparation Checklist (see Appendix C - Forms), may be used as a guide.  

2.2.7.3 The Chemistry Technician has prepared equipment per the requirements 
specified in 740P-9SS05, Preplanned Alternate Sampling (PASS is 
inoperable and PASP has been initiated.) 

NOTE 

Initially, two 1 -inch attenuator blocks are used for 
the liquid and gas isotopic sample analyses.  
Initially, six 1-inch attenuator blocks are used for the 
particulate and Iodine sample analyses and the 
number of attenuator blocks are decreased, if 
necessary.  

2.2.8 Verify that an efficiency calibration for necessary attenuators has been performed 
in accordance with 74CH-9XC50, Operation and Calibration of the Gamma 
Spectrometry System, for each detector to be used. A PASS detector is any 
predefined detector which has been calibrated and verified using lead 
attenuators or collimators within 25% of certificate activity in accordance with 
74DP-OCH02, Instrument Performance Monitoring.  

2.2.9 Verify that calibrations have been performed on the Multi-Channel Analyzer 
(MCA), Autotitrator, Ion Chromatograph, and Gas Chromatograph and that they 
meet the criteria specified in 74DP-OCH02, Instrument Performance Monitoring.  

2.2.10 If the Gas Chromatograph is to be used, ensure that the exhaust is directed to an 
operating vent fan.  

3.0 PASS depressurized liquid sampling 

3.1 Preparing for sample collection

3.1.1 Place the temporary syringe disposal shield inside the sample room.
P
PV21 6 DBNI 8 aS



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 204 of 440 
Revision 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix L Page 9 of 44 

3.1.2 (The Chemistry Technician shall) begin sampling operations from the sample 
location per 740P-xSS02, Operation of the Post Accident Sampling System, by 
placing the system into sample recirculation mode.  

NOTE 

During sample recirculation, an increase in activity 
may be observed on RU-26, on RU-158 CH-4 
(Chemistry Sample Room), and on RU-155 CH-3 
(77' West Penetration Room). Samples in Units 2 
and 3, with the exception of Containment 
atmosphere, recirculate coolant immediately from 
the 77' elevation West Penetration Room to the 
Chemistry Primary Sample Room. Containment 
atmosphere samples are first recirculated locally to 
the 77' elevation West Penetration Room and then 
are directed to the Chemistry Primary Sample 
Room in a recirculation phase. In Unit 1, all 
samples progress through local recirculation before 
they are directed to the Chemistry Primary Sample 
Room.  

3.1.3 (The Chemistry Technician will) inform the RP Technician, the RM Technician, 
and the OSC Coordinator that PASS is in sample recirculation.  

3.1.4 (The Chemistry Technician will) inform the RP Technician when the PASS sample 
is isolated and piping flush begins per 740P-xSS02, Operation of the Post 
Accident Sampling System.  

3.1.5 (The Chemistry Technician will) inform the RP Technician when flush is complete.  

3.1.6 (The RP Technician will) survey the sample area, concentrating on the following 
areas: 

3.1.6.1 Special concern should be placed on streaming from the septum ports, 
approximately 6 inches from the floor, and directly in front of the sample 
sink.  

3.1.6.2 Ask the Chemistry Technician which septum port is appropriate prior to 
entering the sample room.  

3.1.6.3 Changing or unexpected conditions and dose rates which differ from the 
planned activities as discussed in the Sampling Team Briefing must be 
brought to the attention of the OSC Coordinator prior to continuing.
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3.1.6.4 Form EP-0054, Accident Sample Worksheet (see Appendix C - Forms), 
may be used as a job aid as required to log information collected per this 
document.  

NOTE 

Depending on the analyses to be performed, it may 
be necessary to withdraw up to 0.5 ml of sample.

Volume 

Analysis to be Done Needed lAW 

Gamma Isotopic 0.1 ml 74CH-9XC50 

B 0.3 ml 74CH-9ZZ06 

Cl 0.1 ml 74CH-9ZZ72 

3.1.6.5 (The Chemistry and RP Technicians shall) review the dose rates, planned 
sample volume, and other activities to ensure conditions and expected 
exposures remain within the scope of the Briefing Guidelines.  

Ensure that the Chemistry Technician's estimated time of exposure to 
the unshielded sample is a conservative assumption. Once the sample 
is obtained, it must be placed into the shielded holder - the sample 
cannot be injected back into the system.  

3.1.6.6 (The RP Technician should) inform the OSC Coordinator that sample 
collection is about to begin.  

3.1.6.7 (The Chemistry Technician should) inform the Chemistry Coordinator that 
sample collection is about to begin.  

3.1.6.8 (The RP Technician shall) examine the placement of the Chemistry 
Technician's dosimetry to ensure adequate and accurate monitoring 
capabilities exist.
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3.2 Collecting the sample 

NOTE 

A 1 -ml liquid syringe of primary coolant, collected 2 
hours after a LOCA with a 100% fuel failure, is 
estimated to read approximately 780 REM / minute 
contact, and will decrease to 80 REM / minute at 6 
cm (2.4 inches).  
The following steps (Collecting the Sample) allow 
the highest exposure potential, though they take 
place within a very short time span. All actions by 
Chemistry and Radiation Protection should be "dry 
run" immediately prior to obtaining the actual 
sample. During the "dry run", special attention 
should be directed to safe and stable positioning of 
the carts and pigs, avoidance of septum area shine, 
etc.  

3.2.1 Using the equipment previously staged on Chemistry Carts #1 and #2, place a 
31/2-ml liquid vial into the 2-inch thick lead pig.  

3.2.2 Position the lead pig and cart #2 near the sample area to allow a safe and rapid 
transfer from septum port area to pig.  

3.2.3 Using the remote tool, place the syringe into the liquid sample port guide tube 
assembly.  

3.2.4 Quickly and carefully, withdraw the desired sample volume into the syringe.  

3.2.5 Remove the syringe from the sample port and carefully dispense the entire 
volume into the 3'/2-ml vial contained in the lead pig.  

3.2.6 Place the empty syringe into the temporary syringe disposal cask with the point of 
the needle down.  

3.2.7 (The RP Technician shall) take the dose rate reading at the top of the vial prior to 
dilution. This reading will be used for subsequent dilution calculations.  

3.2.8 Prepare one piece of parafilm measuring 2-inch by 2-inch. Do not remove the 
backing paper from the piece of parafilm.  

3.2.9 Place the piece of parafilm with the backing paper facing down over the vial 
containing the sample.  

3.2.10 Install and latch the lead pig lid and move to a low dose area, as required.  
'V216 O•NI A -AR,
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3.2.11 If the sample is to be transferred to an Unaffected Unit for analysis, proceed to 
section 8.0 of this document, Sample Transportation. Otherwise, continue in this 
Section.  

3.2.12 Monitor the background dose from the cart when working on dilution activities for 
isotopic analysis to ensure that Chemistry Count Room operations are not 
affected.  

3.2.13 (The Chemistry Technician and the RP Technician shall) review the dose rates 
and required sample analysis time.  

3.2.14 Unlatch and remove the lid from the lead pig containing the sample.  

3.2.15 Using two tongs approximately 10 inches long, remove the parafilm and paper 
backing from the top of the 31/2-ml vial. Ensure that the vial is not pulled out of the 
lead pig by the parafilm.  

3.2.16 Ensure that the sample vial remains within the shielded portion of the lead pig for 
the maximum possible time.  

3.2.17 (The Chemistry Technician will) review use of the contamination controls prior to 
proceeding.  

3.2.18 (The RP Technician shall) directly monitor all work in the immediate area and 
ensure localized posting and contamination controls are in effect.  

3.3 Preparing for sample analysis 

3.3.1 Ensure that the modified lead brick containing three vials is on cart #1 with their 
vial lids removed.  

3.3.2 Ensure that no other contributing dose rate source is on cart #1.  

3.3.3 Determine the appropriate required analysis to perform and proceed to the 
appropriate analysis block per the following: 

3.3.3.1 For Boron Analysis, go to section 3.4.  

3.3.3.2 For Chloride Analysis, go to section 3.5.  

3.3.3.3 For Gamma Isotopic Analysis, go to section 3.6.  

3.3.3.4 For Oxygen Analysis, go to section 3.7.  

3.3.4 Using a pipette, withdraw an appropriate volume of liquid for each analysis 
required from the sample vial contained in the lead pig.  

3.4 Boron analysis
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3.4.1 For Boron analysis, proceed to 74CH-9ZZ06, Boron Autotitrator Operation and 
Calibration, using an RP Technician to provide radiological controls and support 
coverage. Return to this step when completed.  

3.4.2 Proceed to section 6.0 of this document, sample analysis follow-up.  

3.5 Chloride analysis 

3.5.1 For Chloride analysis, proceed to 74CH-9ZZ72, Operation and Calibration of the 
Ion Chromatograph, using an RP Technician to provide radiological controls and 
support coverage. (Return to this step when completed.) 

3.5.2 Proceed to section 6.0 of this document, sample analysis follow-up.  

3.6 Gamma isotopic analysis 

3.6.1 Dispense each volume of sample into one of the 7-ml vials contained in the 
modified 3-stage lead brick. Identify each vial if more than one is to be used.  

3.6.2 Move cart #2 to an area away from cart #1 to minimize the dose rate. Relocate 
cart #2 to an area which will not affect Count Room operations.  

3.6.3 Prior to any dilution performed on the vial previously prepared for Gamma 
Isotopic analysis, the RP Technician shall follow the direction of the Chemistry 
Technician and use a teletector to obtain the dose reading at the top of the vial.  

3.6.4 Using the following equation, calculate activity (A): 

A = (RV/G) X 1000 

where: 

A = total sample activity in mCi (milliCuries) 

R = sample dose rate reading at the top of the vial in R/hr (obtained by RP 
Technician in the preceding step) 

V = sample volume in ml (normally 0.1 ml) 

G = applicable conversion factor for the sample being analyzed (REM/hour/Ci/mi) 
from (Dose Rate - Curie Conversion Factors) in section 9.0 of this document, 
Sample Data Reference 

1000 = conversion factor from Ci to mCi 

Calculated activity: mCi
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NOTE 

Isotopic analysis should not be performed on any 
PASS liquid sample with activity greater than 1.4 
mCi or readings greater than 800 mrem / hour.  
Consequently, the following direction provides the 
methodology to determine if dilution is required and, 
if so, the amount of dilution. The initial dilution does 
not affect the total activity in the first vial.  

3.6.5 Use Factor A (total sample activity in mCi) to determine the required dilution to 
obtain a sample activity of less than or equal to 1.4 mCi utilizing the calculated 
data (PASS Liquid Sample Dilution Requirements) in section 9.0 of this 
document, Sample Data Reference.  

3.6.6 After using pipettes to transfer the desired sample volume from one vial to 
another, use a 10-ml (B-D) syringe with a 1'/2-inch needle to dilute the sample to 
a total volume of 7 ml with D.I. water.  

3.6.7 When the final dilution is complete, replace the screw cap on the vial to be 
counted and wrap the vial with parafilm, plastic wrap, or a plastic bag.  

3.6.8 Prepare and attach clear identification information to the sample vial.  

3.6.9 If dilutions were completed for the remaining dilution vials, cap them and attach 
clear identification information to them.  

3.6.10 (The RP Technician will) obtain a contact and a 1-foot dose rate reading on the 
sample.  

3.6.11 (The RP Technician will) record the dose rate reading(s) on a survey map and 
post / label the sample accordingly.  

3.6.12 (The Chemistry Technician should) review the planned movement and use of the 
sample to allow the RP Technician to prepare the necessary area postings and 
contamination controls.  

3.6.13 Place the 7-ml sample vial to be counted into a 1-inch lead carrying case and 
carry the sample to the sample counting room.  

3.6.14 (The RP Technician will) post the Count Room area and prepare contamination 
controls as sample activity warrants.  

3.6.15 (The Chemistry Technician should) review planned activities / work.
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3.6.16 Using two 1-inch attenuator blocks for liquid isotopic sample analysis initially, 
carefully and quickly remove the sample vial from the lead carrying case and 
orient the sample to the proper position for counting.  

NOTE 

The sample volume input for the Multi-Channel 
Analyzer Command Procedure is 1 / DF, where DF 
= Dilution Factor determined per the PASS Liquid 
Sample Dilution Requirements in Section 9 of this 
document, Sample Data Reference.

3.6.17 Perform analysis of the sample in accordance with 74CH-9XC50, Operation and 
Calibration of the Gamma Spectrometry System.  

3.6.18 Carefully remove the sample from the lead counting shield and place the sample 
in the lead carrying case.  

3.6.19 Proceed to section 6.0, sample analysis follow-up.
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3.7 Oxygen analysis 

NOTE 

Dissolved Oxygen for post-accident conditions will 
be determined by calculating the amount of Oxygen 
introduced into the system from either the borated 
water source (RWT) or the Containment 
atmosphere. Any Oxygen depletion due to 
Hydrogen scavenging or other means will be 
ignored. Henry's Law Constants were taken from 
EPRI, PWR Primary Water Chemistry Guidelines, 
Revision 2, and Lange's Handbook of Chemistry, 
12th Edition. Oxygen (cc/kg) is converted to Oxygen 
(ppm) in the ratio: ppm (0.7) = cc/kg.  

3.7.1 For Small Break LOCA (pre-RAS), perform the following: 

Determine RCS Oxygen concentration (Cf) using the following equation: 

C [(Prwt) x 0.209 x 1.43 x [Vrwt] x CI x VI 
Cf = Vf 

Vf 

where: 

Cf = Final RCS oxygen concentration, ppm 

Prwt = RWT pressure, psia 

0.209 = Conversion factor for partial pressure of oxygen exerted on RWT 
(Oxygen is 20.9% of atmosphere) 

1.43 = Conversion factor, ppm / (cc/kg) 

Vrwt = Volume of RWT added to system, gallons 

Cl = Initial concentration of RCS Oxygen, ppm 

VI = Initial volume of RCS, gallons (maximum RCS volume = 100,000 gallons)
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Vf = Final combined volume, gallons (maximum RCS volume = 100,000 gallons) 

H = Henry's Law Constant, kg-psia/cc (from table below)

RWT Temperature (-F) kg-psia / cc 

Trwt = 75 0.51 

Trwt = 100 0.62 

Trwt = 150 0.78 

Trwt = 200 0.86 

3.7.2 For Large Break LOCA (RAS), perform the following: 

Determine RCS Oxygen concentration using the following equation:

Crcs= [Pctmt x 0.209 x 1.43] 

where: 

Crcs = Concentration of Oxygen in RCS (ppm) 

Pctmt = Containment pressure, psia 

0.209 = Conversion factor for partial pressure of Oxygen in Containment 
(Oxygen is 20.9% of atmosphere) 

1.43 = Conversion factor, ppm / (cc/kg) 

H = Henry's Law Constant, kg-psia/cc (from table below)

'V2�S Ofll� *A AR,

RCS Temperature (PF) kg-psia / cc 

TRCs = 75 0.51 

TRCs = 100 0.62 

TRCs = 150 0.78 

TRCs = 200 0.86
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4.0 PASS pressurized liquid (gas) / containment air sampling 

4.1 Preparing for Sample Collection 

4.1.1 Place the temporary syringe disposal shield inside the sample room.  

4.1.2 (The Chemistry Technician shall) begin sampling operations from the sample 
location per 740P-xSS02, Operation of the Post Accident Sampling System, by 
placing the system into sample recirculation mode.  

4.1.3 (The Chemistry Technician will) inform the RP Technician, the RM Tech-nician, 
and the OSC Coordinator that PASS is in sample recirculation.  

4.1.4 (The Chemistry Technician will) inform the RP Technician when the PASS sample 
is isolated and piping flush begins per 740P-xSS02, Operation of the Post 
Accident Sampling System.  

4.1.5 (The Chemistry Technician will) inform the RP Technician when flush is complete.  

4.1.6 (The RP Technician will) survey the sample area, concentrating on the following 
areas: 

4.1.6.1 Special concern should be placed on streaming from the septum ports 
located at the front of the sample sink approximately 6 inches from the floor 
and at the left side of the sample sink approximately 18 inches from the 
floor.  

4.1.6.2 Ask the Chemistry Technician which septum port is appropriate for the 
intended sample prior to entering the sample room 

4.1.6.3 Changing or unexpected conditions and dose rates which differ from the 
planned activities as discussed in the Sampling Team Briefing must be 
brought to the attention of the OSC Coordinator prior to continuing 

4.1.6.4 Form EP-0054, Accident Sample Worksheet (see Appendix C - Forms), 
may be used as a job aid as required to log information collected per this 
document
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NOTE 

Depending on the analyses to be performed, it may 
be necessary to withdraw up to 2 samples.

Analysis to be Done Volume Needed 

H2/02 0.5 cc 

Gamma Isotopic 0.1 cc 

4.1.7 (The Chemistry Technician shall) inform the RP Technician of the number and 
volume of samples required.  

4.1.8 (The Chemistry and RP Technicians shall) review the dose rates, planned sample 
volume, and other activities to ensure conditions and expected exposures remain 
within the scope of the Briefing Guidelines. Ensure that the Chemistry 
Technician's estimated time of exposure to the unshielded sample is a 
conservative assumption. Once the sample is obtained, it must be placed into the 
shielded holder - the sample cannot be injected back into the system.  

4.1.9 (The RP Technician should) inform the OSC Coordinator that sample collection is 
about to begin.  

4.1.10 (The Chemistry Technician should) inform the Chemistry Coordinator that sample 
collection is about to begin.  

4.1.11 (The RP Technician shall) examine the placement of the Chemistry Technician's 
dosimetry to ensure adequate and accurate monitoring capabilities exist.
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4.2 Collecting the sample 

CAUTION 

A 0.5 cc syringe of RCS gas, collected 3 hours after 
a LOCA with a 100% fuel failure, is estimated to 
read approximately 330 REM / minute contact, and 
will decrease to 27 REM / minute at 6 cm (2.4 
inches). The following steps (Collecting the Sample) 
allow the highest exposure potential, though they 
take place within a very short time span. All actions 
by Chemistry and Radiation Protection should be 
"dry run" immediately prior to obtaining the actual 
sample. During the "dry run", special attention 
should be directed to safe and stable positioning of 
the carts and pigs, avoidance of septum area shine, 
etc.  

4.2.1 With the equipment previously staged on Chemistry Carts #1 and #2, position the 
lead pig and cart #2 near the sample area to allow a safe and rapid transfer from 
septum port area to pig.  

4.2.2 Insert the gas-tight syringe into the handling tool and adjust the tool to withdraw 
the desired amount.  

4.2.3 Using the syringe handling tool, place the syringe into the port guide tube 
assembly and withdraw the desired sample volume into the syringe.  

4.2.4 (The Chemistry Technician will) place the syringe handling tool containing the 
syringe on the sample cart and then retreat to a designated low dose area.  

4.2.5 (The RP Technician shall) take the dose rate reading on the syringe to establish 
initial working conditions.  

4.2.6 If the sample is to be transferred to an Unaffected Unit, (the Chemistry Technician 
will) lock the syringe using the remote syringe locking tool.  

4.2.7 (The Chemistry Technician will) place the syringe handling tool containing the 
syringe in the syringe carrying case.  

4.2.8 If the sample is to be transferred to an Unaffected Unit for analysis, proceed to 
section 8.0, Sample Transportation. Otherwise, continue in this Section.

O I 6-08NI (8-88)



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 216 of 440 
Revision 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 Rs27 

Appendix L Page 21 of 44 

4.2.9 Relocate the sample cart with the sample to an area of known background 
readings for the required analysis. Ensure that the area selected will not affect 
Count Room operations due to an unshielded source.  

4.2.10 (The Chemistry Technician and the RP Technician shall) review the dose rates 

and required sample analysis time.  

4.2.11 Ensure that the sample remains shielded for the maximum possible time.  

4.2.12 (The Chemistry Technician will) review use of the contamination controls prior to 
proceeding.  

4.2.13 (The RP Technician shall) directly monitor all work in the immediate area and 
ensure localized posting and contamination controls are in effect.  

4.3 Preparing for sample analysis 

4.3.1 Ensure that all analyses activities are performed in accordance with Chemistry 
procedures and that the RP Technician is available to provide radiological 
controls and coverage.  

4.3.2 Determine the appropriate required analysis to perform and proceed to the 

appropriate analysis block per the following: 

4.3.2.1 For Hydrogen and Oxygen Analyses, go to section 4.4.  

4.3.2.2 For Gamma Isotopic Analysis, go to section 4.5.  

4.4 Hydrogen and Oxygen analyses 

4.4.1 For Hydrogen and Oxygen analyses, transport 0.5 cc of sample to the gas 
chromatograph and analyze the sample in accordance with 74CH-9XC40, 
Operation and Calibration of the Hewlett Packard Gas Chromatograph. Return to 
this step when completed.  

4.4.2 Proceed to section 6.0, sample analysis follow-up.  

4.5 Gamma Isotopic analysis 

4.5.1 For Gamma Isotopic analysis, transport 0.1 cc of sample to the sample 
preparation area and dispense the sample volume into a 9.2 cc gas vial (the vial 
previously evacuated 0.1 cc) contained in the modified lead bricks. The sample is 
now shielded.  

4.5.2 Dispose of the syringe into the syringe disposal cask, needle down.  

4.5.3 Move cart #2 to an area away from cart #1 to minimize the working dose.
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4.5.4 Prior to any dilution performed on the vial previously prepared for Gamma 
Isotopic analysis, the RP Technician shall follow the direction of the Chemistry 
Technician and use a teletector to obtain the dose reading at the top of the vial.  

4.5.5 Using the following equation, calculate activity (A): 

A = (RV/G) X 1000 

where: 

A = Total sample activity in mCi (milliCuries) 

R = Sample dose rate reading at the top of the vial in REM/hr (obtained by RP 
Technician in the preceding step) 

V = Sample volume in ml (normally 0.1 ml) 

G = Applicable conversion factor for the sample being analyzed 
(REM/hour/Ci/ml) from (Dose Rate - Curie Conversion Factors) in section 9.0, 
Sample Data Reference 

1000 = Conversion factor from Ci to mCi 

Calculated activity: mCi 

NOTE 

Isotopic analysis should not be performed on any 
PASS liquid sample with activity greater than 1.4 
mCi or readings greater than 800 mrem / hour.  
Consequently, the following direction provides the 
methodology to determine if dilution is required and, 
if so, the amount of dilution. The initial dilution does 
not affect the total activity in the first vial.  

4.5.6 Use Factor A (total sample activity in mCi) to determine the required dilution to 
obtain a sample activity of less than or equal to 1.4 mCi utilizing the calculated 
data (PASS Liquid Sample Dilution Requirements) in section 9.0 of this 
document, Sample Data Reference.  

4.5.7 Perform the appropriate dilution by evacuating the specified amount from a clean 
9.2 cc gas vial and injecting the sample.  

4.5.8 (The RP Technician will) obtain a contact and a 1-foot dose rate reading on the 
sample.
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4.5.9 (The RP Technician will) record the dose rate reading(s) and post / label the 
sample accordingly.  

4.5.10 Place the final sample into a 1-inch shield and transport the sample to the sample 
counting room.  

4.5.11 Using two 1-inch attenuator blocks for gas isotopic sample analysis initially, 
carefully and quickly remove the sample vial from the lead carrying case and 
orient the sample to the proper position for counting.  

NOTE 

The sample volume input for the Multi-Channel 
Analyzer Command Procedure is 1 / DF, where DF 
= Dilution Factor determined per section 9.0 of this 
document, Sample Data Reference.  

4.5.12 Perform analysis of the sample in accordance with 74CH-9XC50, Operation and 
Calibration of the Gamma Spectrometry System.  

4.5.13 Carefully remove the sample from the lead counting shield and place the sample 
in the lead carrying case.  

4.5.14 Proceed to section 6.0 in this document, Sample Analysis Follow-up.  

5.0 RU-1 44/ RU-146 High Range sampling 

5.1 Preparing resources 

5.1.1 "Mn" is the designator used for a Bechtel RU monitor number (e.g., Monitor-30 
correlates to RU-144, Monitor-49 correlates to RU-146). "C" is the designator for 
the Channel Number or sample chamber, as appropriate.  

5.1.2 RU-144 / RU-146 have two particulate / Iodine continuous (default) collection 
chambers and a third grab sample chamber, which has precisely timed collection 
capabilities. These are identified as 1, 2, and 3 from left to right when facing the 
chamber collection trays. The timed grab sample chamber is #3.  

5.1.3 2 sample choices exist: 

5.1.3.1 Either one of the two continuous channels may be collected after placing 
the alternate channel into operation, or...  

5.1.3.2 A timed grab sample may be taken (low volume) in conditions of high 
Iodine activity

D
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5.1.4 The instructions in this Section should be performed by the Radiological 
Monitoring Technician and pertain only to RU-144 and RU-146 particulate and 
Iodine samples. All other samples should be obtained in accordance with 74RM
9EF60, RMS Sample Collection.  

5.1.5 Access to either monitor requires established radio communications with 
Technical Support Center personnel or with those designated per the team 
briefing. The RP Technician shall ensure that radio communications are 
maintained.  

CAUTION 

Exposure rates may be extremely high when 
attempting to obtain samples from an effluent 
monitor under accident conditions - both at the skid 
and enroute. All ingress / egress paths should be 
evaluated to minimize potential dose. The 
instructions herein may be performed out-of
sequence for ALARA considerations. Sample dose 
rates will be dependent on sample flow rates and 
Iodine activity levels. Form EP-0055, RMS Skid 
Collection Time Calculation (see Appendix C 
Forms), may be used to determine the collection 
time in high Iodine activity situations to maintain 
sample dose rates below the 0.25 Ci sample 
counting limit.  

5.1.6 (The RP Technician shall) ensure that the Radiological Protection Coordinator 
(RPC) in the Technical Support Center (TSC), or designee, will monitor plant and 
RMS conditions and provide them to the sampling team via radio, as appropriate.  

5.1.7 Use Form EP-0054, Accident Sample Worksheet (see Appendix C - Forms), as 
required, to log information accumulated during performance of these 
instructions.
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NOTE 

The filter head, a stainless steel head specifically 
designed for the RMS, and the required sample 
handling tools / tongs, are located in the OSC 
Emergency Kit.  

5.1.8 Prepare all equipment associated with Chemistry Cart #3 for RMS high range 
skid sampling. Form EP-0053, Chemistry Cart #3 Preparation Checklist (see 
Appendix C - Forms), may be used as a guide.  

5.1.9 If RU-1 46 sampling is to be performed, ensure that a bucket with at least 50' of 
rope is included with the equipment.  

5.1.10 Load the filter head with a Silver Zeolite (AgX) Cartridge and particulate filter.  

5.1.11 Determine the sample to prepare and proceed to the appropriate sample 
preparation block per the following: 

5.1.11.1 To prepare a continuous collection sample from RU-144, go to section 5.2.  

5.1.11.2 To prepare a timed grab sample from RU-144, go to section 5.3.  

5.1.11.3 To prepare a continuous collection sample from RU-146, go to section 5.4.  

5.1.11.4 To prepare a timed grab sample from RU-146, go to section 5.5.  

5.2 RU-144 Continuous Collection Sample Preparation
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NOTE 

Sample collection dose can be minimized by using 
the Operator Workstation if communications exist 
with the RU-144 monitor. If communications are 
lost, operations may be performed using a KEPIC at 
the PAMU or locally at the KESMIC, depending on 
area dose rate conditions. However, data entered at 
the KEPIC or KESMIC will only remain valid while 
the monitor is not communicating with the RMS 
Server. If communications are re-established with 
the RMS Server, the data will default to the last 
configuration value entered at the Operator 
Workstation.  

5.2.1 Obtain the duration (seconds) of sample collection and sample flow (cfm) for the 
current sample at the Operator Workstation from the Operator Monitor and 
Database screens. At alternate locations, enter DSP 4 23 ENT to obtain 
collection duration; enter DSP 1 19 ENT to obtain sample flow.  

5.2.2 Change the sample chamber from the Operator Monitor screen by entering the 
password and selecting the desired channel ACTIVATE button. (At alternate 
locations, first place the keyswitch in "ENABLE/LOCAL" and then enter SET 3 15 
(1 or 2) ENT.) 

5.2.3 Proceed to section 5.6.
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5.3 RU-144 Timed Grab Sample Preparation 

NOTE 

Sample collection dose can be minimized by using 
the Operator Workstation if communications exist 
with the RU-144 monitor. If communications are 
lost, operations may be performed using a KEPIC at 
the PAMU or locally at the KESMIC, depending on 
area dose rate conditions. However, data entered at 
the KEPIC or KESMIC will only remain valid while 
the monitor is not communicating with the RMS 
Server. If communications are reestablished with 
the RMS Server, the data will default to the last 
configuration value entered at the Operator 
Workstation.  

5.3.1 Obtain the duration (seconds) of sample collection and sample flow (cfm) for the 
current sample at the Operator Workstation from the Operator Monitor and 
Database screens. At alternate locations, enter DSP 4 23 ENT to obtain 
collection duration; enter DSP 1 19 ENT to obtain sample flow.  

5.3.2 Maintain records as required. When the Timed Grab Sample is completed, the 
flow will return to the channel entered.  

CAUTION 
Verify that the grab sample duration is entered 
correctly. A collection cannot be stopped once it has 
been started until the entered duration time has 
elapsed.  

5.3.3 Set the grab sample duration on the Database screen at the GRAB SAMPLE 
DURATION field. (At alternate locations, first place the keyswitch in 
"ENABLE/LOCAL" and then enter SET 3 16 (sample duration in seconds) ENT.  
Verify by typing DSP 3 16 ENT.) 

5.3.4 Initiate the grab sample by clicking the Grab Sample channel ACTIVATE button 
on the Operator Monitor screen. (At alternate locations, first place the keyswitch 
in "ENABLE/LOCAL" and then enter FTN 3 02 ENT.)
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5.3.5 Allow sample collection to complete before continuing. The RP Technician can 
use this time period to establish a Cold Area for the team.  

5.3.6 Proceed to section 5.6.  

5.4 RU-146 Continuous Collection Sample Preparation 

NOTE 

Only current sample collection data can be obtained 
at the Operator Workstation. All other actions must 
be performed at the KERIC, KELIC, or the KESMIC, 
depending on area dose rate conditions. However, 
data entered at the KELIC or KESMIC will only 
remain valid while the monitor is not communicating 
with the RMS Server or the KERIC. If 
communications are re-established with the RMS 
Server, the data will default to the last configuration 
value entered at the KERIC.  

5.4.1 Obtain the duration (seconds) of sample collection and sample flow (cfm) for the 
current sample at the Operator Workstation from the Operator Monitor and 
Database screens. (At alternate locations, enter DSP 3 16 ENT to obtain 
collection duration; enter DSP 1 19 ENT to obtain sample flow.) 

5.4.2 Change the sample chamber by first placing the keyswitch in "ENABLE/LOCAL" 
and then entering SET 3 15 (1 or 2) ENT.  

5.4.3 Proceed to section 5.6.
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5.5 RU-1 46 Timed Grab Sample Preparation 

NOTE 

Only current sample collection data can be obtained 
at the Operator Workstation. All other actions must 
be performed at the KERIC, KELIC, or the KESMIC, 
depending on area dose rate conditions. However, 
data entered at the KELIC or KESMIC will only 
remain valid while the monitor is not communicating 
with the RMS Server or the KERIC. If 
communications are re-established with the RMS 
Server, the data will default to the last configuration 
value entered at the KERIC.  

5.5.1 Obtain the duration (seconds) of sample collection and sample flow (cfm) for the 
current sample at the Operator Workstation from the Operator Monitor and 
Database screens. At alternate locations, enter DSP 3 16 ENT to obtain 
collection duration; enter DSP 1 19 ENT to obtain sample flow.  

5.5.2 Maintain records as required. When the Timed Grab Sample is completed, the 
flow will return to the channel entered.  

CAUTION 
Verify that the grab sample duration is entered 
correctly. A collection cannot be stopped once it has 
been started until the entered duration time has 
elapsed.  

5.5.3 Set the grab sample duration by first placing the keyswitch in "ENABLE/LOCAL" 
and then entering SET 3 16 (sample duration in seconds) ENT. [Example: 90 
seconds is entered as "9.00 01 ENT"]. Verify by typing DSP 3 16 ENT.  

5.5.4 Initiate the grab sample by first placing the keyswitch in "ENABLE/LOCAL" and 
then entering FTN 3 02 ENT.  

5.5.5 Allow sample collection to complete before continuing. (The RP Technician can 
use this time period to establish a Cold Area for the team.) 

5.5.6 Proceed to section 5.6.
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5.6 High Range Collection 

NOTE 

RMS skid sampling may require passage through 
and/or working in general areas accompanied by 
high and varying dose rates. Constant attention 
must be given to background dose rates and 
expected high dose rates from the sample media.  
The travel route employed and sampling activities 
performed by Chemistry and RP should be acted 
and talked through prior to the actual sampling 
evolution.  

5.6.1 With the necessary equipment, proceed to the monitor location.  

5.6.2 Taking along that which is required, proceed to the monitor. If on location at RU
146, leave the lead pig with the lid open on the 140' elevation directly below the 
point from which the sample will be lowered. Carry the latch handle, handling 
tool, bucket, rope, and new filter head up the stairs to the monitor.  

5.6.3 (The RP Technician shall) verify working dose rates at the monitor.  

5.6.4 Ensure that the transfer pig lid is open and that the transfer pig is positioned for 
smooth and quick transfer of the sample. If on location at RU-146, tie one end of 
the rope to the bucket handle and the other end to the railing. Ensure that 
samples can be lowered without impairment.  

5.6.5 Prior to isolating the sample flow valves, check the position of the solenoid valves 
to ensure that the channel has been isolated. The lamp above the active 
collection channel will be illuminated.  

5.6.6 Close the inlet and outlet sample flow valves of the particulate / Iodine channel(s) 
as directed in the team briefing per the following chart:

P/I Chamber #1 P/I Chamber #2 P/I Chamber #3 

IN OUT IN OUT IN OUT 

HCV- HCV- HCV- HCV- HCV- HCV
02 05 03 06 04 07 

5.6.7 Open the shielded door by raising the latch.
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5.6.8 (The RP Technician should) measure the dose rate on the P/I holder. If the dose 
rate exceeds the contact reading [REM / hr] as specified in the team briefing, the 
shield door should be closed and the sample left to decay prior to removal.  

5.6.9 Insert the latch handle tool over the sample assembly lever and turn it counter
clockwise to release the spring tension. (This step can be performed manually as 
dose rates permit.) 

5.6.10 Remove the Iodine and particulate sample filter head from the assembly quickly 
and carefully using tongs or manually as dose rates permit.  

5.6.11 (The RP Technician should) obtain 1-foot dose rate readings on the sample filter 
head.  

5.6.12 Place the sample filter head in the lead transfer pig and replace the lid. If on 
location at RU-1 46, place the sample filter head in the bucket and lower it to the 
140' elevation at the pig.  

5.6.13 Place the new filter head in the monitor sample assembly.  

5.6.14 Turn the lever on the sample assembly clockwise using the latch handle or 
manually as dose rates permit.  

5.6.15 Close and latch the shielded door and open the appropriate inlet and outlet 
valves previously closed.  

5.6.16 Obtain total flow values.  

5.6.17 If necessary, use the RMS key to place the microprocessor in "Local" or "Enable" 
Mode.  

5.6.18 At the microprocessor, enter DSP C 37 ENT to display total flow in cubic feet, 
where "C" refers to 3 for continuous grab sample chamber #1, 4 for continuous 
grab sample chamber #2, or 5 for the timed grab sample chamber.  

5.6.19 Record this value on Form EP-0054, Accident Sample Worksheet (see Appendix 
C - Forms), as appropriate.  

5.6.20 Step the filter and zero the flow totalizer and timer by performing the following 
actions: 

5.6.20.1 Enter STP C ENT to step the filter. Use the number previously entered as 
"11C.".  

5.6.20.2 Verify that the totalizer has been re-zeroed by entering DSP C 37 ENT. Use 
the number previously entered as "C." 

5.6.21 Return the microprocessor to "Remote" or "Disable" Mode.
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5.6.22 Press the "TEST-LT CK" Button to ensure that microprocessor communications 
are restored.  

5.6.23 (If on location at RU-146, return to the 140' elevation and place the sample filter 
head in the transfer pig and replace the lid.) 

5.6.24 (The RP Technician will) contact the OSC Coordinator and (the Radiological 
Monitoring Technician will) contact the Chemistry Coordinator and relay that the 
filters have been changed.  

5.6.25 Deliver the sample to the appropriate Counting Room.  

5.6.26 (The RP Technician will) label and shield (or store), as designated, the sample to 
minimize background activity.  

5.6.27 (The Radiological Monitoring Technician will) ensure that all necessary data is 
attached.  

5.6.28 If the sample is to be transferred to an Unaffected Unit for counting, proceed to 
section 8.0, Sample Transportation. Otherwise, continue in this Section.  

5.7 High Range Skid Sample Analysis 

CAUTION 

Contact dose rate readings on the particulate and 
Iodine assembly may be greater than 9.0 REM / 
hour. Maintain adequate distances, minimize time 
periods in proximity, and maximize the use of 
shielding to ensure that personnel doses during 
sample analyses are maintained ALARA.  

5.7.1 Using the P/I radiation level at a distance of 1 foot from the P/I cartridge, 
(readings obtained previously or at this time with the pig lid removed), determine 
the best method to obtain an estimate of isotopic Iodine levels.
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NOTE 

Counting systems in the laboratory are restricted to 
approximately 0.25 Ci in the sample due to 
avalanche and Compton scatter of the sample.  

5.7.2 If dose rates are > 0.8 REM / hour, perform the following actions: 

5.7.2.1 Using section 9.0, Sample Data Reference, RMS P/I Dose Rate - Curie 
Conversion Factors, obtain the appropriate net dose rate Curie conversion 
factors for 1131 through 1135, according to the time elapsed from the time of 
the accident to the time of the sample.  

5.7.2.2 Calculate the estimated Curie content using the following formula: 

AI=R X G 

where: 

Al = Individual isotopic activity in Curies 

R = Unshielded sample dose rate reading at 1 foot in REM / hour 

G = Individual isotopic conversion factor for 1131 through 1135 from RMS 
P/I Dose Rate - Curie Conversion Factors in section 9.0, Sample Data 
Reference 

5.7.2.3 Calculate the effluent Iodine concentrations using the following formula: 

Ci= 35.3 x Ai 
V x 0.04 

where: 

Ci = Iodine concentration of isotope "1," pCi/cc 

V = Sample volume, cubic feet 

35.3 = Conversion factor, pCi - ft3 / Ci - cc 

0.04 = Plate-out correction factor for RU-144 / RU-146 skid samples

'V21 S OSNI S ARP
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5.7.2.4 Calculate the total Iodine concentration by summing the isotopic 

concentrations.  

5.7.2.5 Proceed to section 6.0, Sample Analysis Follow-up.  

5.7.3 If dose rates are less than or equal to 0.8 REM / hour, perform the following 
actions: 

5.7.3.1 Using six 1-inch attenuator blocks initially, carefully and quickly place the 
sample filter head assembly in the lead shield in the sample holder rack at 
the highest elevation centered directly over the appropriate attenuator 
block. Remove blocks as necessary.  

5.7.3.2 Perform sample analysis in accordance with 74CH-9XC50, Operation and 
Calibration of the Gamma Spectrometry System. Multiply the sample 
volume by 0.04 Iodine plate-out correction factor.  

5.7.3.3 Remove the sample from the lead shield quickly and carefully using tongs 
and place the sample in a lead cask / pig.  

5.7.3.4 Proceed to section 6.0, Sample Analysis Follow-up.  

6.0 Sample analysis follow-up 

6.1 Control of Analyzed Samples 

NOTE 

Form EP-0514, Containment Radiochemistry CDA 
(Parts 1-11 - see Appendix C - Forms) can be used 
to facilitate transmittal of data to the Technical 
Support Center.  

6.2 Report analytical results to the Chemistry Coordinator upon completion of sample 
analysis.
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NOTE 

As appropriate, it is recommended that the Boron 
sample be discarded to the Chemical Drain Tank to 
minimize handling of diluted and contaminated 
samples.  

6.3 (The Chemistry Coordinator will) designate which samples are to be saved and which 
are to be discarded.  

6.4 Analyzed samples designated to be saved shall be dose rated, labeled, and shielded 
(or stored) as specified by the RP Technician to minimize background activity.
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7.0 Preplanned Alternate Sampling 

CAUTION 

Significant exposure potential exists for the steps in 
this Section if performed under fuel failure 
conditions. The PASS should be used in all such 
conditions, if available. Team briefing and 
preparation must be planned with additional detail 
under fuel failure conditions in accordance with the 
guidance in this Section.  
The loss of the PASS unit will remove the built-in 
sample and recirculation path shielding provided by 
that system and the built-in control of airborne (gas) 
leakage.  
Section 9.0, Sample Data Reference, PASS Dose 
Information / Thumb Rules, applies to use of the 
PASS unit only. Use of the alternate sampling path 
under failed fuel conditions implies operating under 
worst-case conditions. It is imperative that actions 
are based on those conditions rather than 
assumptions because of the potential for lethal dose 
areas to exist.  
Dose rates in the primary sample sink area will 
mandate stay time controls for worst-case 
situations. It will be crucial to involve the RM 
Technician to provide full-time monitoring of RMS 
indications (dose rates and airborne levels) to assist 
the PASS team.  
Airborne problems are minimized using PASS, but 
have the potential to be extreme when using the 
Preplanned Alternate Sampling methodology.  
Breathing protection (SCBA or supplied air) should, 
therefore, be used if practicable.  
Analysis in the Affected Unit is highly doubtful when 
using the Preplanned Alternate Sampling 
methodology. Another Unaffected Unit laboratory 
should be prepared for sample analysis.  

7.1 Review both Section 3.6 (specific information applicable to preplanned alternate 
sampling conditions and assumptions) and Appendices A and B of 74DP-9CY02, Post 
Accident Sampling Program.
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7.2 Review Section 3 of 740P-9SS05, Preplanned Alternate Sampling.  

7.3 Clarify the planned sequence of actions with the sampling team and how these actions 
integrate with this procedure -- an example follows: 

PASS is inoperable and an RCS liquid sample must be collected from the primary 
sample sink. The team would use part of Section 4 of 740P-9SS05, Preplanned 
Alternate Sampling, to obtain a sample. They would then implement this procedure 
and perform Section 3.3, PASS Depressurized Liquid Sampling - Sample Analysis. (All 
actions should be acted and talked through during the briefing to ensure that a 
workable sequence of actions has been thoroughly formulated.) 

7.4 Ensure all applicable actions relative to Appendix K - Emergency Exposures and KI 
have been addressed for the sample team.  

7.5 Review the plant conditions with the sample team and the potential for fuel failure and 
its impacts.  

7.6 Obtain the sample and analyze accordingly per the guidance disseminated in the team 
briefing.  

8.0 Sample transportation 

NOTE 

Using the lead pig transfer rod, two individuals will 
be required to transport the lead pig containing the 
sample to an Unaffected Unit. The transfer rod 
should allow a 3-foot distance between each 
individual and the lead pig.  

8.1 Onsite sample movement 

8.1.1 (The RP Technician will) ensure that the sample is radiologically labeled and 
packaged, as appropriate, prior to transfer.  

8.1.2 (The Chemistry Technician and Chemistry Coordinator will) determine the 
location to which the sample will be transferred.  

8.1.3 (The Radiological Protection Coordinator and the RP Technician shall) determine 
the route based on current site conditions.  

8.1.4 An Emergency REP and a team briefing shall be prepared, with all participating 
group personnel signed onto the REP prior to start of sample movement.

PV216 08NI (8 88)
PV216 08NI I8-881



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 233 of 440 - Revision 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 2; 

Appendix L Page 38 of 44 

8.1.5 Advise the Security Director of the planned route of passage for Security escort 
and for the clearing of passageways in the receiving Unit, if appropriate.  

8.1.6 Obtain an appropriate vehicle for transportation between Units as the activity and 
plant conditions warrant.  

8.1.7 Prior to transfer, transmit copies of all applicable RP survey data and Chemistry 
information for the sample to the receiving Unit's RP and Chemistry 
Departments.  

8.1.8 Prior to transfer, obtain acknowledgement of sample receipt preparations from 
the appropriate receiving Unit's department personnel.  

8.1.9 Transfer the sample using planned resources, as necessary.  

8.1.10 (Receiving Unit personnel will) assume continuation of performance in this 
procedure upon receipt of the transferred sample.  

8.2 Offsite sample shipping 

8.2.1 Labeling and shipping of samples will be performed by site personnel who are 
trained and qualified on applicable procedures in accordance with current site 
radwaste shipping and handling requirements.  

9.0 Sample data reference 

9.1 This information is based on PVNGS Calculation 03-NC-SS-A01, PASS Doses. The 
calculation is for a LOCA worst-case analysis and is based on the following 
assumptions: 

9.1.1 Sampling is performed in the Affected Unit using the PASS.  

9.1.2 Analysis is performed in an Unaffected Unit.  

9.1.3 Dose traveling to and from the Affected Unit is not included (-2 REM TEDE).  

9.1.4 Use is made of remote handling tools.  

9.1.5 Source term data is from Bechtel Calculation 13-NC-CH-304, Post LOCA Sample 
Doses.  

9.1.6 Airborne dose rates from Bechtel Calculation 13-NC-ZA-322, Post LOCA 
Airborne Dose for PASS, are negligible.  

9.1.7 Dose given is for normal ventilation operable and for loss of power conditions 

(i.e., loss of ventilation).  

9.1.8 Extremity dose "EX" is SDE to the extremities.
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Dose in REM RCS Liquid RCS Gas CTMT Air RCS Liquid RCS Gas CTMT Air 
w/LOP w/LOP w/ LOP 

Preparation 0.36 DDE 0.37 DDE 0.37 DDE 1.32 DDE 1.75 DDE 1.53 DDE 

Sampling 0.12 DDE 0.10 DDE 0.09 DDE 0.80 DDE 0.66 DDE 0.47 DDE 

Dilutions 2.20E-03 DDE 1.30E-04 DDE 3.50E-06 DDE 2.20E-03 DDE 1.30E-04 DDE 3.50E-06 DDE 
0.26 EX 1.30E-04 EX 8.70E-06 EX 0.26 EX 1.30E-04 EX 8.70E-06 EX 

Analysis 4.20E-02 DDE 1.70E-03 DDE 4.70E-05 DDE 4.20E-02 DDE 1.70E-03 DDE 4.70E-05 DDE 
0.22 EX 2.90E-03 EX 7.30E-05 EX 0.22 EX 2.90E-03 EX 7.30E-05 EX 

TOTALS 0.53 DDE 0.47 DDE 0.46 DDE 2.20 DDE 2.40 DDE 2.00 DDE 

Sample Type Sample Quantity (cc or ml) mrem / Hour @ 18' 

RCS Liquid 0.1 425 

0.3 1270 

0.8 3400 

RCS Gas 0.1 68 

0.5 340 

Containment Atmosphere 0.1 2 

-0.5 9 

DOSE RATE - CURIE CONVERSION FACTORS (extrapolate as necessary) 

RCS LIQUID SUMMARY 

Time (Hours) REM / Hour @ 6 cm ** Ci/ ml or Ci cc Conversion Factor G * 

(REM / Hour / Ci / cc) 

0 450 1.5720 286.9 

1 290 1.1723 248.9 

4 150 0.8106 188.0 

8 105 0.6441 163.4 

12 84 0.5481 151.6 

24 52 0.3912 132.8 

48 30 0.2626 115.9 

72 22 0.2051 107.4 

168 12 0.1232 96.8 

252 8.9 0.0923 95.9 
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RCS GAS SUMMARY 

0 430 1.4696 295.3 

1 280 1.0949 256.2 

4 140 0.7438 192.2 

8 96 0.5799 166.0 

12 74 0,4855 153.3 

24 44 0.3329 132.3 

48 24 0.2105 112.5 

72 16 0.1577 102.0 

168 7.8 0.0869 89.2 

252 5.4 0.0611 88.4 

Conversion factor is variable "G" 
6 cm is equivalent to the reading at the top of the vial 
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DOSE RATE - CURIE CONVERSION FACTORS (extrapolate as necessary) 

CONTAINMENT ATMOSPHERE SUMMARY 

Time (Hours) REM I Hour @ 6 cm ** Ci ml or Ci cc Conversion Factor G * 

(REM / Hour / Ci /cc) 

0 4.30 0.0170 249.770 

1 1.20 0.0074 163.230 

4 0.45 0.0050 89.670 

8 0.25 0.0041 59.654 

12 0.18 0.0037 47.760 

24 0.11 0.0031 36.496 

48 0.08 0.0025 31.960 

72 0.07 0.0022 30.775 

168 0.04 0.0012 30.240 

252 0.02 0.0008 30.603 

SI SUMMARY 

0 110 0.3657 290.970 

1 69 0.2732 252.510 

4 36 0.1874 190.200 

8 24 0.1476 164.960 

12 19 0.1247 152.720 

24 12 0.0874 133.010 

48 6.6 0.0571 114.920 

72 4.6 0.0438 105.670 

168 2.4 0.0254 94.245 

252 1.7 0.0186 93.381 

Conversion factor is variable "G" 

6 cm is equivalent to the reading at the top of the vial 
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PASS LIQUID SAMPLE DILUTION REQUIREMENTS (extrapolate as necessary) 
<<<<< VIAL#1 >>>>> <<<<. VIAL#2 >>>>> <<<<< VIAL#3 >>>>> 

Sample Final mCI D.F. Sampleml Final mCI Final D.F. Sampleml Final mCI Final D.F.  
from PASS "A" Vial #1 Vial #2 

(mi) I 
0.1 1000 70 0.1 14.29 4900 0.5 1.02 68600 
0.1 900 70 0.1 12.66 4900 0.5 0.92 68600 
0.1 800 70 0.1 11.43 4900 0.5 0.82 68600 
0.1 700 70 0.1 10.00 4900 0.5 0.71 68600 
0.1 600 70 0.1 8.57 4900 1.0 1.22 34300 
0.1 500 70 0.1 7.14 4900 1.0 1.02 34300 
0.1 400 70 0.1 5.51 4900 1.0 0.82 34300 
0.1 300 70 0.1 4.29 4900 1.0 0.61 34300 
0.1 200 70 0.1 2.86 4900 2.0 0.82 17150 
0.1 100 70 0.1 1.43 4900 2.0 0.41 17150 
0.1 90 70 0.1 1.29 4900 
0.1 80 70 0.1 1.14 4900 
0.1 70 70 0.1 1.00 4900 
0.1 60 70 0.1 0.86 4900 
0.1 50 70 0.1 0.71 4900 
0.1 40 70 0.2 1.14 2450 
0.1 30 70 0.2 0.86 2450 
0.1 20 70 0.3 0.86 1633 
0.1 10 70 0.5 0.71 980 
0.1 9 70 0.5 0.64 980 
0.1 8 70 0.5 0.57 980 
0.1 7 70 0.5 0.50 980 
0.1 6 70 0.5 0.43 980 
0.1 5 70 0.5 0.36 980 
0.1 4 70 0.5 0.28 980 
0.1 3 70 0.5 0.22 980 
0.1 2 70 0.5 0.14 980

Alternative Calculation: 

V1_ C2V2 
C1 

Where: C1 = value for "A" calculated per section 3.6, PASS Depressurized Liquid Sampling, Gamma Isotopic Analysis 
V2=7ml and C2= 1.4 mCi
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PASS GAS SAMPLE DILUTION REQUIREMENTS (extrapolate as necessary) 
<<<<< VIAL#1 >>>>> <<<<< VIAL#2 >>>>> <<<<< VIAL#3 >>>>> 

Sample Final mCi D.F. Sampleml Final mCi Final D.F. Sampleml FInal mCI FInal D.F.  
from PASS "A" Vial #1 Vial #2 

(ml) 
0.1 1000 92 0.1 10.87 8464 0.5 0.59 155738 
0.1 900 92 0.1 9.78 8464 0.5 0.53 155738 
0.1 800 92 0.1 8.70 8464 0.5 0.47 155738 
0.1 700 92 0.1 7.61 8464 0.5 0.41 155738 
0.1 600 92 0.1 6.52 8464 1.0 0.71 77869 
0.1 500 92 0.1 5.43 8464 1.0 0.59 77869 
0.1 400 92 0.1 4.35 8464 1.0 0.47 77869 
0.1 300 92 0.1 3.26 8464 1.0 0.35 77869 
0.1 200 92 0.1 2.17 8464 2.0 0.47 38934 
0.1 100 92 0.1 1.09 8464 2.0 0.24 38934 
0.1 90 92 0.1 0.98 8464 
0.1 80 92 0.1 0.87 4232 
0.1 70 92 0.1 0.76 4232 
0.1 60 92 0.1 0.65 2821 
0.1 50 92 0.1 0.54 1693 
0.1 40 92 0.2 0.87 1693 
0.1 30 92 0.2 0.65 1693 
0.1 20 92 0.3 0.65 1693 
0.1 10 92 0.5 0.54 1693 
0.1 9 92 0.5 0.49 1693 
0.1 8 92 0.5 0.44 1693 
0.1 7 92 0.5 0.38 1693 
0.1 6 92 0.5 0.32 1693 
0.1 5 92 0.5 0.27 1693 
0.1 4 92 0.5 0.21 1691 
0.1 3 92 0.5 0.16 1693 
0.1 2 92 0.5 0.11 1693

Alternative Calculation: 

C2V2 
CI 

Where: C1 = value for "A" calculated per section 3.6, PASS Depressurized Liquid Sampling, Gamma Isotopic Analysis 
V2=9.2ccand C2= 1.4mCi
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RMS P/I DOSE RATE - CURIE CONVERSION FACTORS 

Time After 11 3 1 ("G") i13 3 ("G") 134" 

Accident (hours) Cl/REM/hr CI/REMIhr Cl/REM/hr Ci/REM/hr Ci/REM/hr 

0 1.20E-02 1.30E-02 2.60E-02 2.80E-02 2.40E-02 

1 1.20E-02 9.30E-03 2.40E-02 1.30E-02 2.20E-02 

2 9.40E-03 5.40E-03 1.80E-02 4.40E-03 1.50E-02 

3 2.40E-02 1.OOE-02 4.50E-02 5.1OE-03 3.50E-02 

4 2.90E-02 9.OOE-03 5.30E-02 2.80E-03 3.80E-02 

5 3.40E-02 7.80E-03 6.OOE-02 1.50E-03 4.OOE-02 

6 3.80E-02 6.40E-03 6.50E-02 6.80E-04 4.1OE-02 

7 4.20E-02 5.30E-03 7.1OE-02 3.80E-04 4.10E-02 

8 4.60E-02 4.50E-03 7.50E-02 2.1OE-05 4.00E-02 

9 5.OOE-02 3.60E-03 7.90E-02 9.OOE-05 8.1 OE-03 

10 5.40E-02 2.90E-03 8.30E-02 4.90E-05 3.90E-02 

11 5.90E-02 2.10E-03 8.70E-02 2.1OE-05 3.80E-02 

12 6.20E-02 1.70E-03 8.90E-02 1.10E-06 3.60E-02 

13 6.60E-02 1.20E-03 9.20E-02 5.40E-06 3.50E-02 

14 7.OOE-02 1.30E-03 9.50E-02 2.60E-06 3.30E-02 

15 7.40E-02 6.80E-04 9.70E-02 1.40E-06 3.20E-02 

16 7.90E-02 7.20E-04 1.OOE-01 5.80E-07 3.OOE-02 

17 8.20E-02 5.30E-04 1.OOE-01 3.OOE-07 2.90E-02 

18 8.60E-02 4.OOE-04 1.OOE-01 1.60E-07 2.70E-02 

19 9.OOE-02 3.40E-04 1.OOE-01 6.70E-08 2.60E-02 

20 9.40E-02 2.60E-04 1.10E-01 2.60E-08 2.50E-02 

21 9.80E-02 1.80E-04 1.10E-01 1.80E-08 2.30E-02 

22 1.OOE-01 1.90E-04 1.10E-01 6.70E-09 2.10E-02 

23 1.10E-01 1.OOE-04 1.1OE-01 3.OOE-09 2.OOE-02 

24 1.1OE-01 9.30E-05 1.1OE-01 1.OOE-09 1.90E-03 

24- 48 1.60E-01 3.1OE-06 1.1OE-01 1.60E-13 7.80E-03 

48 - 72 2.40E-01 4.40E-09 8.20E-02 1.60E-21 1.10E-03 

72- 96 3.OOE-01 4.30E-1 2 5.OOE-02 1.30E-29 1.20E-04 

96-120 3.40E-01 3.70E-15 2.60E-02 9.10E-38 1.20E-05

mm.t, u E; - exposure rate is calculated assuming mat the measurement is taken 1 toot from the P/I cartridge.  
rhese conversion factors are independent of the distance that the radiation measurement is taken.
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Appendix M - Ultimate Heat Sink considerations 

1.0 Ultimate Heat Sink considerations 

For an alternate source of Spray Pond inventory, direct Maintenance and Engineering to 
implement actions necessary to restore Spray Pond inventory, with particular respect to the 
following items: 

1.1 Ensure that these actions are initiated within 6 days following a seismic event/SSE that 
results in irreparable damage to the 3 onsite wells which supply makeup water to the 
spray pond.  

1.2 Secure a dependable water supply capable of delivering 1200 gpm within 21 days of an 
SSE or other accident which eliminates or restricts normal water supply to an 
inadequate level.  

1.3 Ensure that the Environmental Department files a Notice of Intent to Drill with the 
Arizona Department of Water Resources before new well drilling commences.  

1.4 Ensure that, as soon as practical, the Environmental Department applies for a 
temporary permit to withdraw groundwater in excess of our grandfathered right by 
submitting evidence that an emergency exists to the Director of the Arizona 
Department of Water Resources.  

1.5 Ensure that Spare Well Water Pump (MLIS ID #45750074) and 200 HP, 3-phase, 1800 
rpm Electric Motor (MLIS ID #44670001) have been adequately maintained under PM 
Task 054390.  

1.6 Ensure an accurate assessment of current water inventory, normal water supply 
system status, time estimates for restoration of normal systems, identification of 
alternate supplies, and technically sound solutions to any outstanding water supply 
problems.  

1.7 Ensure that a well drilling company capable of constructing a well within 15 days is 
mobilized.  

1.8 Ensure that a supply company capable of delivering temporary piping is mobilized.  

1.9 Identify alternate routes to the site from Phoenix or possible equipment air lifts.  

1.10 Determine the extent of damage to the 2 normal production wells 34abb and 27ddc and 
the standby well 27cbc with work initiated to restore the normal production wells and 
the standby well to service.  

1.11 Reference the ERTEC drawing on the next page for well site selections.

�V21� ORM r� PSIP
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Appendix N- ERFDADS operation 

1.0 Noteworthy items: 

1.1 ERFDADS is comprised of the following 4 sections: 

1.1.1 SPDS Displays Menu 

1.1.2 P&ID Menu 

1.1.3 Thermal Performance (not addressed in this Appendix) 

1.1.4 System Function Displays Menu 

1.1.5 User Displays Menu (not addressed in this Appendix) 

1.2 The mouse used for cursor positioning is optical in nature, making it sensitive to mouse 
pad orientation and mouse pad cleanliness. Food or drink should not be consumed 
near ERFDADS workstation areas.  

1.3 If all data values on any display turn magenta, Operations Computer Systems (OCS) 
personnel should be notified immediately for corrective action. The inability to correct 
this condition may require a USNRC notification due to loss of Emergency Response 
Data System transmission capabilities.  

1.4 If the system appears to be functioning incorrectly or becomes locked up, the system 
should be rebooted.  

1.5 Help is available from almost anywhere within the ERFDADS display regions. It can 
generally be accessed from the top menu bar by selecting the option with the left 
mouse button. A "Help" window will appear containing help for those items accessible 
within the main window in focus.  

1.6 Top Menu Bar Functions 

1.6.1 FILE 

1.6.1.1 Reset Display: Redraws the current display back to defaults 

1.6.1.2 Clear: Erases the current display except for the menu bars 

1.6.1.3 Print Window Laser: Prints in black and white (this is the fastest printing 
option) 

1.6.1.4 Enh Prnt Wndw Lsr: Prints an enhanced printout 

1.6.1.5 Print Window Color: Prints a color printout 

1.6.1.6 Kill Print: Cancels the last "print" command
V216CN f8N 9a8~)PV 6-8 tf- )
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1.6.1.7 Quit: Ends the current mmi session and returns to the desktop 

1.6.2 Edit: Allows use of cut and paste functions 

1.6.3 OPTIONS 

1.6.3.1 Point List: Lists all available ERFDADS points (-3000) 

1.6.3.2 Trend List: lists all user-defined trends / groups 

1.6.3.3 Logon: Allows access to controlled-access functions 

1.6.3.4 Logoff: Allows logoff to prevent unauthorized access 

1.7 Bottom Menu Bar Functions 

1.7.1 Top Menu: Returns to the top main mmi display 

1.7.2 Screen Up: Decrements 1 screen display 

1.7.3 Screen Down: Increments 1 screen display 

1.7.4 Previous Screen: Returns to the last displayed screen 

1.7.5 Silence: Silences any Level 1 or Level 2 audible alarm 

1.7.6 Audible List: Displays all points currently in alarm status 

1.7.7 Text Input Box: Allows entry for a trend display name 

1.8 MMI Menu Bar Functions: The mmi Menu Bar Functions are accessed by selecting the 
gray bar at the top of the current window with the right mouse button. The following 
options can be selected with the right mouse button from the drop-down menu: 

1.8.1 Close: Reduces the mmi window to an icon 

1.8.2 Full Size: Maximizes the current window to full-screen 

1.8.3 Move: Allows for dynamic window positioning 

1.8.4 Resize: Allows for dynamic window sizing 

1.8.5 Back: Changes focus to other windows currently open 

1.8.6 Refresh: Redraws the last display with the current time 

1.8.7 Quit: Ends the current mmi session and returns to the desktop
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1.9 Workspace Menu Functions: Workspace functions are accessible by closing the mmi 
window to an icon and selecting a point anywhere within the light blue background area 
with the right mouse button. The following options can be selected with the right mouse 
button from the pop-up menu: 

1.9.1 Restart ERFDADS: Automatically shuts down and restarts the system 

1.9.2 ERFDADS MMI: Allows opening of up to 4 mini windows concurrently 

1.9.3 ERFDADS CSF: Allows opening of a new SPDS window 

1.9.4 Remote RMS: Opens RMS display for "Unit 1 (RED)", "Unit 2 (YELLOW)", or 
"Unit 3 GREEN)" 

1.9.5 Print Tool: Allows spooling a SUN file to any of several printers 

1.9.6 Print Window Laser: Allows black & white printout from a colored window 

1.9.7 PTARS: Allows view / edit of post-trip trend data 

1.9.8 Kill PTARS: Stops PTARS and returns to blank workspace display 

1.9.9 Exit: Shuts down the system and returns to "Logon" display 

1.10 SPDS Menu Functions: SPDS displays are configured to allow for monitoring of critical 
safety functions, to allow for event diagnosis and classification, and to notify Control 
Room personnel with messages similar to control board annunciators. 101 displays 
are available. Movement between multiple page displays can be performed by using 
the "Up / Down" buttons located toward the bottom of the display. The SPDS Display 
Menu consists of 2 pages listing the following options: 

1.10.1 Critical Safety Functions: Contains 10 selections to allow operators to evaluate 
CSF criteria 

1.10.1.1 Critical Safety Functions: Overall list of the individual critical safety 
functions 

1.10.1.2 FR Safety Func Tracking: Allows tracking of the above functions 

1.10.1.3 Safety Func Status Check: Shows status of the above functions 

1.10.1.4 Reactivity Control: One of the critical safety functions 

1.10.1.5 Vital Auxiliaries: One of the critical safety functions 

1.10.1.6 Press Control: One of the critical safety functions 

1.10.1.7 Heat Removal: One of the critical safety functions 

1.10.1.8 CTMT Integrity: One of the critical safety functions
PV2I6 O8N� (8 8S(
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1.10.1.9 CTMT Atmos: One of the critical safety functions 

1.10.1.10 Inventory Control: One of the critical safety functions 

1.10.2 Safety Injection Delivery: Contains 4 selections to provide equipment status: 

1.10.2.1 HPSI Curve: Displays HPSI pump curve based on current parameters 

1.10.2.2 LPSI Curve: Displays LPSI pump curve based on current parameters 

1.10.2.3 Train A/B SI: Displays current status of pumps / valves and parameters 

1.10.3 Operator Information: contains 9 selections to aid operators: 

1.10.3.1 Event Classification: Suggests event classifications based on parameters 

1.10.3.2 Personalities: Allows selecting Control Room Supervisor, Primary Operator, 
or Secondary Operator 

1.10.3.3 SPDS Overview: Provides an overview of SPDS 

1.10.3.4 PZR Cooldown: Shows pressurizer cooldown rate in deg F/hr and 15 
minute averages 

1.10.3.5 RCS Cooldown: Plots 15-minute average primary cooldown rates 

1.10.3.6 Multi-Input: Displays pages of multi-input parameters for SPDS 

1.10.3.7 Rad Monitors: Summary of current radiation levels 

1.10.3.8 RCS P/T - NPSH Curve: Displays RCP parameters with typical NPSH 
curves 

1.10.3.9 ERDS Link: Allows activation of the ERDS link to the USNRC 

1.11 Advisory Messages: At the bottom of each SPDS display are 5 buttons corresponding 
to 5 message sets the operator can use for immediate notification of system, 
component, or parameter status. Each can be displayed in 1 of 5 colors representing a 
hierarchy of importance. When a monitored parameter reaches a given message 
setpoint, the button holding the message set for that parameter will change to 1 of 5 
colors and the message will be displayed within the bounds of the specified button.  
The 5 colors and their importance are represented as follows: 

1.11.1 Red: Urgent informational messages 

1.11.2 Yellow: Caution informational messages 

1.11.3 Green: Important informational messages 

1.11.4 Blue: Time-dependent informational messages
n
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1.11.5 White: Helpful informational messages 

1.12 Operator EOP Support: This area of the Safety Parameter Display System consists of a 
series of pages used to assist Control Room Operators in monitoring the status of the 
plant for each Emergency Operating Procedure. Following a reactor trip, ERFDADS 
will evaluate which event is occurring. When the "Overview" button is selected with the 
diagnosed EOP message, the system will display the diagnosed EOP display for that 
section. The diagnosis cannot be overridden. The diagnosed EOP support display 
must be escaped and the EOP support display for the desired EOP must be accessed.  
Each operator has access to selected pages in the EOP support area pertaining to the 
specific operator function relative to his/her Control Room position. These pages are 
consistent with plant equipment and parameters intended for that portion of the EOP a 
specific operator is currently performing. When a safety function is not satisfied, the 
Functional Recovery Procedure will be diagnosed by ERFDADS and the operators 
would begin monitoring the screens specific to that EOP.  

1.13 P&ID Functions: P&ID displays organize system parameter data into a graphical layout 
of the system and provide the current data for each parameter associated with each 
layout. The 43 displays currently available are separated into similar categories 
primary systems, secondary systems, electrical systems, etc. To access a system, 
select the P&ID box from the top menu. A display will appear with all the major 
systems categorically organized. Selecting a display will present that system along 
with most of the available ERFDADS points associated with that given system and the 
current status of each point. To view a trend of a specific parameter, select the given 
parameter's value. Either the attributes (analog or digital) display will appear or a multi
input display for a calculated point (SPDS point) will appear. If the multi-input display 
appears, select the point again for the attributes display. Selecting the "Trend-1" button 
located at the lower left portion of the attributes screen will display a trend for that 
specified point. To return to the system display, select "Previous Screen" twice 
(selecting the gray screen title button returns to the main P&ID display). Data is 
displayed in the P&ID screens using the following format: 

1.13.1 Green: Reliable value 

1.13.2 Magenta: Failed validity check 

1.13.3 White: Suspect data 

1.13.4 Orange: Exceeded a rate-of-change setpoint 

1.13.5 Yellow: Exceeded a HI or LO setpoint (Level 2) 

1.13.6 Red: Exceeded a HI-HI or LO-LO setpoint (Level 1) 

1.13.7 Cyan: Manually input data

P
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1.14 The following selections, attributes, displays, and options are available from the 
System Function Displays Menu: 

1.14.1 Alarm Mode Selection - This option changes the mode for which alarms are 
determined. Modes available are Modes 1-6 and Harsh Containment. The 
calculation is normally performed automatically, but can be overridden by Control 
Room Supervision via a logon password.  

1.14.2 Analog Point Attributes - This option displays the current value for any analog 
ERFDADS point. Also provided is information on associated instrumentation and 
alarm values, if appropriate. Calculated points will list, in addition, the 
calculations and point values which are used to determine the SPDS point.  

1.14.3 Archive Copy - For normal post-trip actions, the active PTARS file can be copied 
to the secondary PTARS file and the active 14-hour file, to the secon-dary 14
hour file. 15 minutes should be allowed for the copy procedure to complete.  
Data archived in this manner can only be accessed from the server it was saved 
to. Copying of files with this option is also allowed for DAT tape backup 
purposes. All archive operations from this option can be performed at any time, 
regardless of reactor status.  

1.14.4 Archive Retrieval - This function is used to retrieve data for ERFDADS graphs 
and is different than PTARS retrieval. Output from 7 available files can be viewed 
as trend graphs, X-Y plots, tabular lists of values, or ASCII files.  

1.14.5 Audible Alarm Configuration - (function available only to OCS personnel) 

1.14.6 Demand Scan - Use this selection when data for a single point (analog or digital) 
is needed for any single point in time. Since the result is a "snapshot" of current 
conditions at the time it was invoked, the value will not change. This is in contrast 
to the analog / digital point attributes function, which maintains a continuing 
update of a specified value as it changes over time.  

1.14.7 Digital Point Attributes - Functions identical to the Analog Point Attributes 
Function, except for digital points (i.e., valve / breaker / pump states) only.  
Alarms can also be assigned for this option following the same procedure as 
discussed previous. However, since digital points monitor 2 states (0 or 1), the 
only value gained would be alarming pump start / stop, valve open / close, or 
breaker open / close.  

1.14.8 ERDS Communication Link - This option is used to activate the Emergency 
Response Data System link to USNRC Operations Center. Instruction for use is 
discussed in the Emergency Response Data System Instructional Guide.  

1.14.9 External Health Interface - This option is used to monitor the status of com
munications links from ERFDADS to QSPDS, RMS, and ERDS for errors.

D
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1.14.10 Group Update - This function allows the user to group sets of points for display as 
a group trend (up to 4 points per group), group bar chart (up to 6 points per 
group), or a tabular display (up to 24 points per page). Group trends default to 
the preset range and must be changed every time they are invoked if the range 
was not valid. This is in contrast to user trends, which are saved with the range 
selected by the user and will always be loaded into memory with that range.  

1.14.11 Log Information Update - This option allows the user to retrieve a saved set of 
data that will display the current status and current parameter value when 
invoked. The data can also be spooled to a printer.  

1.14.12 Log Summary - The summary contains a listing of user configured files which can 
be used for log information update. Selecting a file name from the menu will 
display the particular data input for that file.  

1.14.13 Message Retrieval - Use this function to monitor error and system messages. Of 
the 6 messages, the Primary Alarm is the most useful choice, which will invoke a 
listing of all alarms that have occurred. Also displayed will be the time each has 
occurred and the time each has cleared (if relevant), the value that caused (and 
cleared) the alarm, and the type of alarm (Level 1 / Level 2). By specifying a filter, 
the user can select which alarms to display based on the plant system 
designator. The time frame available, however, is limited to the current active 14
hour file.  

1.14.14 Password Update - Passwords can be changed from this option. Access is 
limited to Operations Computer Support personnel only.  

1.14.15 Point Summaries - This summary provides a list used to check the status of 
various points, such as those alarming, those which have their alarm function 
bypassed, those which have an audible alarm assigned, those removed from 
scan, those assigned manually substituted values, or those currently without 
valid values. Separate listings exist for analog and digital points.  

1.14.16 System Health - This function is used to monitor the status of all ERFDADS 
terminals having the ability to access the specific Unit's data (18 terminals).  

1.14.17 Tabular Display - Selecting this option invokes a tabular listing of up to 24 points 
per page, each of which will list the point name, description, and the current value 
with units of measurement.

PV216 08N. 1 8 R81PV216 08NP (8 881



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 249 of 440 
Revision 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix N Page 8 of 10

1.14.18 Unit / Server Switch - This option is used to change the Unit or server from which 
to receive data. 2 redundant servers exist, of which each is capable of 
performing all functions in the event that the other server is no longer capable of 
performing its function. Each STSC terminal in a specified Unit should be linked 
to a different server. When server changes are made and the "Apply" option is 
selected from the pop-up window, the white highlighted text will shift to the new 
server selected and the switching is completed. When switching Units, 
compliance with the pop-up message box is required. The user must wait 
approximately 1 minute for confirmation that the change has occurred prior to 
continuing.  

2.0 Troubleshooting the System 

2.1 Mouse Will Not Move or Moves Slowly - The mouse used for cursor positioning is 
optical in nature, making it sensitive to mousepad orientation and mousepad 
cleanliness. Rotate the mousepad 90- and clean the pad. Ensure that the mouse 
connector to the keyboard is fully inserted. Ensure that the keyboard connector to the 
computer is fully inserted.  

2.2 System is Responding Extremely Slowly - The most likely cause is that both terminals 
are linked to the same server. Ensure that each terminal is linked to a different server.  
If the problem persists, exit the system on 1 terminal and log back on. Repeat this 
procedure for the other terminal.  

2.3 Fatal Error Message Received When Trying to Retrieve Data - Verify that the correct 
date and time were entered and that the correct data file is being used for the date and 
time desired. For example, this error may occur if the user is attempting to retrieve 
data 18 hours old from the 14-hour file. This error can also occur when a user selects a 
PTARS data file and 1 of the points displayed is not a PTARS point. In this case, the 
invalid point should be deleted or a different data file type should be selected. Server 
shifts can also occur after performing an archive copy. The cause for this is unknown, 
but the user should ensure that the server the terminal is linked to remains the same 
after the copy is performed. If it is not, the terminal should be switched back to its 
original server.  

2.4 MMI Display has Disappeared - Search for an mmi icon at the bottom of the current 
display. If found, reopen the window with a double-click on the icon with the left mouse 
button. If no icon is found, select a point anywhere within the light blue background 
area with the right mouse button. This action will invoke the Workspace Menu. Select 
"ERFDADS MMI" if listed or "Restart ERFDADS" if it is not.  

2.5 Data is Missing From the Point List / Trend List - This error message can occur when 
trying to invoke a trend list or when trying to transmit a trend to 1 of the terminals in the 
Control Room. If an error message stating that no files can be found or that the file 
cannot be sent, the link to that module has most likely been lost. The system must be 
rebooted to reconnect all file links.
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2.6 All Data Values on a Display Turn Magenta - 1 or both DAS Units have crashed. Invoke 
the "System Health" display from the "System Functions" Menu and view the status of 
the DAS Units. If only 1 unit is unavailable, switch to the available server. If both DAS 
Units are unavailable, the system is unavailable and is not accessible from any of the 
units. Contact 1 of the other Units to ensure availability of meteorological data.  
Operations Computer Support (OCS) personnel should be notified immediately for 
corrective action. The inability to correct this condition may require a USNRC 
notification due to loss of Emergency Response Data System transmission 
capabilities.  

2.7 Auto-Logout Message Received - This is a normal message that is received when 5 
minutes have elapsed after performing a logon to activate ERDS or to perform an 
Archive Copy. The automatic logoff occurs to prevent unauthorized access should the 
user leave the area. Auto-Logout has no effect on system capabilities.  

2.8 Color to Black & White Prints Not Working - If the correct screen print is not occurring 
(i.e., a zoomed icon picture prints), ensure that the mmi icon is reopened within 8 
seconds. The "Snapshot" program incorporates an 8-second delay to allow the user to 
select the desired window. When the 8 seconds have timed out, the next item which is 
selected will print.  

2.9 System Appears to Function Incorrectly or is Locked Up - Perform a system reboot.  

3.0 System shutdown 

If it becomes necessary to shut down the system for the purpose of rebooting, perform the 
following actions: 

3.1 Close the "mmi" window by selecting the "down arrow" button toward the upper left 
portion of the display with the left mouse button.  

3.2 Invoke the "Workspace Menu" by selecting a point anywhere within the light blue 
background area with the right mouse button.  

3.3 Select "EXIT" from the "Workspace Menu" with the right mouse button.  

4.0 System startup 

If the system accepts no mouse commands, perform the following actions to start up the 

system: 

4.1 Press the <STOP> and <A> keys simultaneously.  

4.2 From the "Options" List, type N (new) at the ">" Prompt. (This display may not appear.) 

4.3 Press <Return>.
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4.4 When the "Type Help for more information" message appears, type sync on the "OK" 
Line.  

4.5 Press <Return>.  

4.6 At the Login Display, type ERFDADS (or the STA Login ID) and press <Return>.  

4.7 At the "Password" display, press <Return>.  

5.0 ERDS Transmission Data Set 

POINT ID DESCRIPTION POINT ID DESCRIPTION 
ARF38 Condenser Air Removal Flow SPDS 0093 RCS T-Cold Loop 1A 
CPF42 Plant Vent Exhaust Flow SPDS 0094 RCS T-Cold Loop 1 B 
HFF93 Fuel Building Exhaust Flow SPDS 0095 RCS T-Cold Loop 2A 
RDL1 0 Reactor Cavity Sump Level SPDS 0096 RCS T-Cold Loop 2B 
RDL410 CTMT Sump Level East SPDS 0109 Time Since Reactor Trip 
RDL411 CTMT Sump Level West SPDS 0143 Wind Speed - 35' 15-Minute Avg 
SEJ1AA Excore Log Power Channel A SPDS 0144 Wind Direction - 35' 
SEJ1 BB Excore Log Power Channel B SPDS 0146 Atmospheric Stability Class 
SENIS1 Excore StartUp Power Channel 1 SPDS 0194 Estimated Core Flow - lb/m Avg 
SENIS2 Excore StartUp Power Channel 2 SPDS 0203 Charging Flow 
SIL706 CTMT Recirculation Sump A Level SPDS 0215 LPSI A Flow 
SIL707 CTMT Recirculation Sump B Level SPDS 0216 LPSI B Flow 
SPDS 0001 Pressurizer Pressure SPDS 0217 HPSI Flow to Loop 1 A 
SPDS 0002 CTMT Pressure SPDS 0218 HPSI Flow to Loop 1B 
SPDS 0003 S/G #1 Pressure SPDS 0219 HPSI Flow to Loop 2A 
SPDS 0004 S/G #2 Pressure SPDS 0220 HPSI Flow to Loop 2B 
SPDS 0005 S/G #1 Actual Wide Range Level SPDS 0606 RU-004 10-Minute Avg 
SPDS 0006 S/G #2 Actual Wide Range Level SPDS 0607 RU-005 10-Minute Avg 
SPDS 0007 Auxiliary Feedwater Flow to S/G #1 SPDS 0635 RU-139A 10-Minute Avg 
SPDS 0008 Auxiliary Feedwater Flow to S/G #2 SPDS 0636 RU-139B 10-Minute Avg 
SPDS 0009 CTMT Temperature SPDS 0637 RU-140A 10-Minute Avg 
SPDS 0013 Log / Linear Reactor Power SPDS 0638 RU-140B 10-Minute Avg 

SPDS 0015 Reactor Vessel Level - Head SPDS 0639 RU-141 10-Minute Avg 
SPDS 0016 Reactor Vessel Level - Plenum SPDS 0640 RU-143 10-Minute Avg 
SPDS 0017 RCS T-Hot Loop 1 SPDS 0643 RU-145 / 146 10-Minute Avg 
SPDS 0018 RCS T-Hot Loop 2 SPDS 0644 RU-148 10-Minute Avg 
SPDS 0021 Subcooling Margin SPDS 0645 RU-149 10-Minute Avg 
SPDS 0052 RWT Level SPDS 0671 RU-1 55D 10-Minute Avg 
SPDS 0054 Actual Pressurizer Level SPDS 5035 S/G #1 Feed Flow Rate 
SPDS 0079 Representative CET SPDS 5036 S/G #2 Feed Flow Rate 
SPDS 0082 CTMT Hydrogen Concentration
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Appendix 0- Recovery Organization 

1.0 Noteworthy items 

1.1 Recovery operations may initiate when the plant is in a controlled and stable condition.  
No action should be taken to disturb this condition without express approval of the 
Recovery Manager.  

1.2 Long term post-emergency efforts that follow a major incident are a functional responsibility of the Recovery Organization and can be performed by PVNGS and other APS personnel, contract experts and specialists, and qualified engineers under 
the direction of the Recovery Organization.  

1.3 The Emergency Operations Director, filled by the Vice President - Nuclear Production, 
or designated alternate, will assume the duties and responsibilities of the Recovery Manager and, with the advice of the Emergency Coordinator, will be responsible for implementing the direction in this document. S/he will have overall corporate 
responsibility for restoring the Unit to a normal operating configuration.  

1.4 This document should be referenced when the Emergency Operations Director has 
determined that recovery operations are necessary to perform the following activities: 

1.4.1 Identify the extent of station damage and radiological contamination 

1.4.2 If appropriate, return the station to an operating status in compliance with 
Technical Specifications 

2.0 Recovery actions 

2.1 Notify affected offsite emergency management organizations (via NAN) and the 
USNRC (via FTS-2000 ENS) that recovery operations are in progress.  

2.2 Request attendance in the Emergency Operations Facility to form the Recovery 
Organization by assigning available management personnel per the Recovery Organization Chart. Alternates can be utilized if positions cannot be filled by prescribed 
management individuals.  

2.3 Direct Joint Emergency News Center personnel to conduct a final news briefing for the event and to facilitate the transfer of press operations to APS Media Relations.  

2.4 Establish recovery operations by assessing the following issues during the 
implementation meeting: 

2.4.1 Status of plant / site conditions, accessibility to contaminated areas, the need for 

additional decontamination, condition of plant equipment 

2.4.2 Recovery of plant buildings or areas 
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2.4.3 Personnel exposures 

2.4.4 USNRC involvement / interface 

2.4.5 Level of offsite support required 

2.4.6 Assignment of work groups, tasks, staffing, etc.  

2.4.7 Logistics support - documentation, information flow, etc.  

2.4.8 Preliminary damage estimates 

2.5 For known or suspected significant plant damage, survey teams may be formed 
consisting of Operations, Engineering, Maintenance, and Radiation Protection 
personnel to ascertain the extent of physical damage and to identify areas of 
contamination and high radiation. Results of the surveys should be used by the 
Recovery Manager, the Station Operations Manager, and the Radiological Services 
Manager to plan the approach for repairing and returning the Unit to operation.  

2.6 Under direction of the Recovery Manager, the Recovery Organization and selected 
offsite personnel, if applicable, should address the planning and coordination of the 
recovery effort. Activities such as the maintenance and repair of existing plant systems 
and/or components, modifications, installations, and decontamination should be 
discussed, prioritized, and planned. The need for portable shielding and special 
procedures should be addressed, as well.  

2.7 Actual recovery operations may commence upon identification and prioritization of 
assessed issues, finalization of the recovery plan, development of special procedures, 
if necessary, and allocation of adequate repair equipment. The Recovery Manager will 
ensure that applicable personnel are properly trained prior to implementation of 
recovery operations. Training material should be developed and training conducted for 
specialized tasks identified.  

2.8 In addition to specialized requirements in place, normal Unit / plant practices shall be 
followed regarding maintenance, repair, modification, installation, decontamination, and 
personnel exposure control.  

2.9 The Radiological Services Manager should develop plans to process and control 
radwaste, estimate total population dose on a periodic basis in conjunction with state 
and federal authorities, and coordinate activities of staff Radiological Engineers and 
Radiation Protection personnel.  

2.10 The Station Operations Manager should oversee in-plant operations on a daily basis.  
During recovery operations, s/he will be responsible for ensuring that plant repairs and 
modifications optimize post-recovery plant operational effectiveness and safety.  
Maintenance and Work Control Management will support the Station Operations 
Manager with required maintenance and repair work.

P
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2.11 The Nuclear Support Manager should focus necessary engineering and contract 
resources on aspects of plant recovery requiring redesign or modification.  

2.12 The Technical Support Manager should provide work analyses, guidelines, and 
procedures in direct support of plant operations.  

2.13 The Quality Assurance Manager will ensure that the overall conduct of recovery 
operations is performed in accordance with corporate policy and regulations governing 
activities which may affect the health and safety of the public.  

2.14 The Administrative / Logistics Manager will supply administrative, logistic, 
communications, and personnel support for the recovery operation.  

2.15 The PVNGS Communications Manager should coordinate the flow of information to the 
media concerning recovery operations.  

2.16 The Planning / Scheduling Manager will develop an overall schedule to guide the 
recovery effort.  

2.17 During the course of recovery operations, unforeseen issues encountered shall be 
evaluated and factored into the overall recovery plan and the schedule adjusted 
accordingly.  

2.18 Upon completion of recovery operations and prior to commencement of normal plant 
operations, Unit Technical Specification compliance shall be verified.  

2.19 Upon completion of recovery operations, each Recovery Organization member shall 
submit all written documentation to the Recovery Manager, who will ensure it is 
forwarded to PVNGS Emergency Planning.
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3.0 Recovery Organization Chart

I I 'I I_ 
STATION NUCLEAR TECHNICAL RADIOLOGI 

OPERATIONS SUPPORT SUPPORT SERVICES

Italicized positions are not required as a prerequisite for formation and activation of 
the Recovery Organization

RECOVERY ORGANIZATION PVNGS RESPONSIBLE DEPARTMENT 

RECOVERY MANAGER EOD (Vice President - Nuclear Production) 

PVNGS COMMUNICATIONS Strategic Communications 

QUALITY ASSURANCE Nuclear Assurance 

PLANNING & SCHEDULING Outage Department-Scheduling 

STATION OPERATIONS Operations 

NUCLEAR SUPPORT Nuclear Engineering / Projects 

TECHNICAL SUPPORT Operations Support 

RADIOLOGICAL SERVICES Radiation Protection 

ADMINISTRATIVE & LOGISTICS Nuclear Materials Management and Budgets
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Appendix P- EAL Technical Bases 

1.0 EAL TECHNICAL BASES 

1.1 Introduction 

1.1.1 Purpose of EAL Bases 

1.1.1.1 This document was developed to provide a single source of information 
related to the Palo Verde Nuclear Generating Station emergency action 
levels. It describes the intention and technical basis for each emergency 
action level used to classify plant related emergencies.  

1.1.1.2 Emergency action levels are plant specific indications, conditions, or 
instrument readings which are utilized to classify emergency conditions as 
defined in the PVNGS Emergency Plan. This Emergency Action Level 
Bases Document has been developed to facilitate the review process for 
revisions to the PVNGS Emergency Classification Procedure, provide 
historical documentation and justification for reference purposes, and to 
provide training to operators and decision makers that will enhance their 
comprehension of emergency classification.  

1.1.2 Significance of EAL Bases 

1.1.2.1 Not only is it necessary to know when to declare an emergency, but it is 
also important to know the proper level of emergency to declare.  
Declaration of too low an emergency classification could result in a failure 
to mobilize the resources necessary to deal with a degrading plant 
condition. Declaration of too high an emergency classification could cause 
unwarranted public concern and hardship. There is no single criterion 
which can be used to determine the exact emergency classication for a 
given event or plant condition. NUMARC/NESP-007 lists a number of 
example initiating conditions for each of the emergency classifications. All 
of the emergency action levels in the PVNGS Emergency Classification 
Procedure are based on these initiating conditions.
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1.1.2.2 Emergency action levels are, for the most part, symptom based. The 
action level is defined by values of key plant operating parameters which 
identify emergency or potential emergency conditions. This approach 
allows the full scope of variations in the types of events to be classified as 
emergencies. But, a purely symptom based approach is not sufficient to 
address all events for which emergency classification is appropriate.  
Therefore, events to which no predetermined symptoms can be ascribed 
are also utilized as emergency action levels since they may be indicative of 
potentially more serious conditions not yet fully realized. Moreover, other 
events are selected for inclusion as emergency action levels to ensure 
compliance with applicable regulatory guidance, particularly Regulatory 
Guide 1.101.  

1.1.2.3 This document ties together the aspects of emergency response 
implementation to the plant specific characteristics of the Palo Verde Units.  
By providing a detailed description of the technical basis for each action 
level as well as a reference to the source requirement for the action level, 
this document should aid those people who need to make classification 
decisions.  

1.1.3 Scope of bases 

1.1.3.1 The EALs are addressed within section 1.0 in the order by which they 
appear in the PVNGS Emergency Classification Procedure, each on a 
separate page. The page format is also explained in section 1.0. The 
emergency classification which should result from the initiating condition 
represented by the EAL is given in the upper right corner. EALs dealing 
with barriers or releases are usually symptom based, while others may be 
event oriented. The technical basis for the EAL is provided in detail, 
followed by references to source documents as well as NUMARC/NESP
007. In cases where PVNGS procedures were used as a reference for the 
technical basis, Unit 1 procedures (indicated by a "1" as the second digit of 
the procedure number as in 41 EP-1 EO01) were used to develop the 
technical basis. It is not anticipated that there would be differences 
between unit specific procedures of a magnitude or nature sufficient to 
affect the development of the bases. Section 1.3 contains a matrix 
referencing EALs from NUMARC/NESP-007 to PVNGS Emergency 
Classifications.  

1.1.4 Regulatory requirements and guidance
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1.1.4.1 The current regulatory position on nuclear power plant emergency 
classification methods can be found in Title 10 of the Code of Federal 
Regulations Part 50 (10 CFR 50). Specifically, 10 CFR 50.47(b)(4) states: 
"A standard emergency classification and action level scheme, the bases of 
which include facility system and effluent parameters, is in use by the 
nuclear facility licensee, and State and local response plans call for 
reliance on information provided by facility licensees for determinations of 
minimum initial offsite response measures." 

1.1.4.2 10 CFR 50 Appendix E IV (c) states: "The entire spectrum of emergency 
conditions that involve the alerting or activating of progressively larger 
segments of the total emergency organization shall be described. The 
communication steps to be taken to alert or activate emergency personnel 
under each class of emergency shall be described. Emergency action 
levels (based not only on onsite and offsite radiation monitoring 
information, but also on readings from a number of sensors that indicate a 
potential emergency, such as the pressure in containment and the 
response of the Emergency Core Cooling System) for notification of offsite 
agencies shall be described. The existence, but not the details, of a 
message authentication scheme shall be noted for such agencies. The 
emergency classes defined shall include: (1) notification of unusual 
events, (2) alert, (3) site area emergency, and (4) general emergency.  
These classes are further discussed in NUREG-0654; FEMA-REP-1." 

1.1.4.3 NUREG-0654/FEMA-REP-1, Rev. 1, Planning Standard ll.D., states: 
"1. An emergency classification and emergency action level scheme as set 
forth in Appendix 1 must be established by the licensee. The specific 
instruments, parameters, or equipment status shall be shown for 
establishing each emergency class in the in-plant emergency procedures.  
The plan shall identify the parameter values and equipment status for each 
emergency class.  
2. The initiating conditions shall include the example conditions found in 
Appendix 1 and all postulated accidents in the Final Safety Analysis Report 
(FSAR) for the nuclear facility." Essentially, Appendix 1 of NUREG-0654 is 
one of the gauges to which emergency classification methods are 
measured. Revision 2 of Regulatory Guide 1.101, Emergency Planning 
and Preparedness of Nuclear Reactors, endorsed NUREG-0654.

P
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1.1.4.4 Regulatory Guide 1.101, Revision 3 states: "The nuclear utility industry has 
now a decade of experience in adapting the NRC guidelines to develop 
sets of site-specific EALs and in using these EALs in exercises and under 
actual accident conditions. During this period, licensees have developed, 
offsite emergency response authorities have agreed upon, and the NRC 
has approved sets of EALs that represent broad variations in the ways the 
guidance in NUREG-0654 can be applied. It is possible that two plants, 
faced with identical conditions and applying their EAL schemes, would 
declare different levels of emergency (different ECLs). Also, there have 
been situations that were not contemplated when the guidelines were 
written and plant personnel were without specific guidance on which ECL 
to declare ... In some cases, inconsistencies among initiating conditions 
together with broad ranges of risks with an initiating condition have resulted 
in some licensees declaring inappropriate ECLs.  
In view of this experience, the Nuclear Management and Resource 
Council, Inc. (NUMARC) formed a task force to conduct a study to develop 
a systematic approach and support basis for development of emergency 
action levels. The methodology that was developed from this effort is 
described in NUMARC/NESP-007, Rev. 2, Methodology for Development 
of Emergency Action Levels, January 1992. NRC staff has reviewed the 
NUMARC methodology and considers it to be an acceptable alternative 
method to that described in NUREG-0654." 

1.1.4.5 NUMARC/NESP-007, Revision 2 states: "This methodology develops a set 
of generic EAL guidelines, together with the basis for each, so that they can 
be used and adapted by each utility on a consistent basis. The review of 
the industry's experiences with EALs, in conjunction with regulatory 
considerations, was applied directly to the development of this generic set 
of EAL guidelines. The generic guidelines are intended to clearly define 
conditions that represent increasing risk to the public and can give 
consistent classifications when applied at different sites." PVNGS staff 
agrees with the NRC acceptance of the NUMARC methodology and adopts 
the guidance contained in NUMARC/NESP-007 as an alternative method 
to that described in NUREG-0654 for the development of emergency action 
levels (EALs).
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1.1.5 Fission Product Barrier EAL Criteria 

1.1.5.1 PVNGS Emergency Action Levels formulated according to the barrier 
based classification philosophy. As such, the ultimate emergency 
classification resulting from following PVNGS Emergency Action Levels will 
be based on combinations of EALS. These combinations are compiled 
using Table 4 of NUMARC/NESP-007 and are based on the following 
barrier criteria: 

1. Notification of Unusual Event (NUE) 

Any loss OR any potential loss of Containment 

2. Alert (ALERT) 

Any loss OR any potential loss of either Fuel Clad or RCS 

3. Site Area Emergency (SAE) 

Loss of both Fuel Clad and RCS 

OR Potential loss of both Fuel Clad and RCS 

OR Potential loss of either Fuel Clad or RCS AND loss of any 
additional barrier 

4. General Emergency (GE) 

Loss of any two barriers 

AND Potential loss of a third barrier

D
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1.1.5.2 Although the logic used for the initiating conditions in PVNGS Emergency 
Action Levels appears overly complex, it is necessary to reflect the 
following considerations: 

" The Fuel Clad Barrier and the RCS Barrier are weighted more heavily 
than the Containment Barrier. Notification of Unusual Event (NUE) 
initiating conditions associated with Fuel Clad and RCS Barriers are 
addressed under the LEAKAGE and MALFUNCTION Emergency 
Action Levels in PVNGS Emergency Action Levels.  

" At the Site Area Emergency (SAE) level, there must be some ability to 
dynamically assess how far present conditions are from General 
Emergency. If Fuel Clad Barrier and RCS Barrier "Loss" EALs existed, 
this would indicate to the Emergency Operations Director (EOD) that, in 
addition to offsite dose assessments, continual assessments of 
radioactive inventory and containment integrity must be focused on.  
However, if both Fuel Clad Barrier and RCS Barrier "Potential Loss" 
EALs existed, the EOD would have more assurance that there was no 
immediate need to escalate to a General Emergency (GE).  

" The ability to escalate to higher emergency classification levels as an 
event gets worse must be maintained. For example, RCS leakage 
steadily increasing would represent an increasing risk to public health 
and safety.  

1.1.5.3 If a "Potential Loss" or "Loss" of a barrier in PVNGS Emergency Action 
Levels appears imminent (i.e., within 1 to 2 hours), a classification should 
be made as if the affected threshold(s) are already exceeded, particularly 
for the higher emergency classification levels.  

1.2 Classification Criteria 

1.2.1 Classification Criteria preface 

1.2.1.1 NUREG-0654 FEMA REP-1 provides the definitions of each of the four 
emergency classifications as well as example initiating conditions which 
are indicative of each. The definitions provided in NUREG-0654 FEMA 
REP-1 are somewhat ambiguous in application and the example initiating 
events are not symptomatically definable or applicable in all cases.
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1.2.1.2 There are three considerations related to emergency classification levels: 

1. The potential impact on radiological safety, either as now known or as 
can be reasonably projected.  

2. How far the plant is beyond its predefined design, safety, and operating 
envelopes.  

3. Whether or not conditions that threaten health are expected to be 
confined to within the site boundary.  

1.2.1.3 The following pages incorporate the four emergency classification level 
definitions as delineated within NUREG-0654. Additional discussion is 
provided on threshold determinations to eliminate ambiguities and to help 
clarify the intent of each of the emergency classification levels.  

1.2.2 Notification of Unusual Event (NUE) 

1.2.2.1 "Events are in progress or have occurred which indicate a potential 
degradation of the level of safety of the plant. No releases of radioactive 
material requiring offsite response or monitoring are expected unless 
further degradation of safety systems occur." 

1.2.2.2 Potential degradation of the level of safety of the plant is indicated primarily 
by exceeding plant technical specification Limiting Condition for Operation 
(LCO) allowable action statement time for achieving required mode 
change. Precursors of more serious events should also be included 
because precursors do represent a potential degradation in the level of 
safety of the plant. Minor releases of radioactive materials are included. In 
this emergency classification level, however, releases do not require 
monitoring or offsite response (e.g., dose consequences of less than 10 
millirem).  

1.2.3 Alert 

1.2.3.1 "Events are in progress or have occurred which involve an actual or 
potential substantial degradation of the level of safety of the plant. Any 
releases are expected to be limited to small fractions of the Environmental 
Protection Agency (EPA) Protective Action Guideline exposure levels."
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1.2.3.2 Rather than discussing the distinguishing features of "potential 
degradation" and "potential substantial degradation", a comparative 
approach would be to determine whether increased monitoring of plant 
functions is warranted at the Alert level as a result of safety system 
degradation. This addresses the operations staff's need for help, 
independent of whether an actual decrease in plant safety is determined.  
This increased monitoring can then be used to better determine the actual 
plant safety state, whether escalation to a higher emergency classification 
level is warranted, or whether de-escalation or termination of the 
emergency classification declaration is warranted. Dose consequences 
from these events are small fractions of the EPA PAG plume exposure 
levels (i.e., about 10 millirem to 100 millirem).  

1.2.4 Site Area Emergency (SAE) 

1.2.4.1 "Events are in progress or have occurred which involve actual or likely 
major failures of plant functions needed for the protection of the public.  
Any releases are not expected to result in exposure levels which exceed 
EPA Protective Action Guideline exposure levels except near the site 
boundary." 

1.2.4.2 The discriminator (threshold) between Site Area Emergency and General 
Emergency is whether or not the EPA PAG plume exposure levels are 
expected to be exceeded outside the site boundary. This threshold, in 
addition to dynamic dose assessment considerations discussed in the EAL 
guidelines of NUMARC/NESP-007, clearly addresses NRC and offsite 
emergency response agency concerns as to timely declaration of a 
General Emergency.  

1.2.5 General Emergency (GE) 

1.2.5.1 "Events are in progress or have occurred which involve actual or imminent 
substantial core degradation or melting with potential for loss of 
containment integrity. Releases can be reasonably expected to exceed 
EPA Protective Action Guideline exposure levels offsite for more than the 
immediate site area." 

1.2.5.2 The bottom line for the General Emergency is whether evacuation or 
sheltering of the general public is indicated based on EPA PAGs, and 
therefore should be interpreted to include radionuclide release regardless 
of cause. In addition, it should address concerns as to uncertainties in 
systems or structures (e.g., containment) response, and also events such 
as waste gas tank releases and severe spent fuel pool events postulated to 
occur at high population density sites. To better assure timely notification, 
EALs in this category must primarily be expressed in terms of plant function 
status, with secondary reliance on dose projection. In terms of fission 
product barriers, loss of two barriers with potential loss of the third barrier 
constitutes a General Emergency.
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1.3 NUMARC/PVNGS EAL Matrix 

1.3.1 EAL Matrix Preface 

1.3.1.1 NUMARC/NESP-007 provides information by Recognition Categories in 
the following outline: 

"* A - Abnormal Rad Levels / Radiological Effluent 

"• F - Fission Product Barrier Degradation 

"* H - Hazards and Other Conditions Affecting Plant Safety 

"* S - System Malfunction 

1.3.1.2 Within NUMARC/NESP-007, the initiating conditions for each of the 
Recognition Categories A, H, and S are in the order of Unusual Event, 
Alert, Site Area Emergency, and General Emergency. For Recognition 
Category F, the barrier-based EALs are presented in Table 4 (PWR).
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1.3.1.3 PVNGS, as delineated in Emergency Action Levels and this EAL Technical 
Bases document, takes a like approach insofar as emergency classification 
order is concerned. However, PVNGS Emergency Action Level Event 
Categories have been outlined in a manner consistent with past practices 
due to human factors considerations. PVNGS Emergency Action Level 
Event Categories conform to NUMARC/NESP-007 criteria with the 
exception that PVNGS Emergency Action Levels further detail the EALs 
categorically. PVNGS Emergency Action Levels incorporate 
NUMARC/NESP-007 Recognition Category F as the Fission Product 
Barrier Reference. This layout is equivalent to the PWR-Table 4 of 
NUMARC/NESP-007 with the exception that the sub-columns and 
associated EALs for "Loss" and "Potential Loss" have been transposed due 
to human factors considerations. The three remaining NUMARC/NESP
007 Recognition Categories (i.e., A, H, S) are directly related to the seven 
PVNGS Event Categories under the following regime and comprise the rest 
of the PVNGS Emergency Action Levels: 

"* Electrical 

"* Radiological 

"* Leakage 

"• Malfunctions 

"• Hazards 

"• Security 

"* Miscellaneous 

1.3.1.4 The matrix is entitled NUMARC/NESP-007 to PVNGS EAL Cross
Reference, where entries are categorized and sequenced according to 
NUMARC/NESP-007. This arrangement applies to Recognition Category 
sequence as well as emergency classification level hierarchy. A relation to 
the PVNGS Emergency Action Level Technical Bases can be found within 
the tables of PVNGS Emergency Action Levels, where the PVNGS EAL 
Identification Code associated with each EAL is embedded within each 
respective EAL Unit and corresponds to the PVNGS EAL Technical Bases 
number where the basis for the particular Emergency Action Level can be 
found. The matrix, together with PVNGS Emergency Action Levels, is 
intended to provide for an uncomplicated method to quickly relate EALs 
from one document to their counterparts in the other.
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1.3.1.5 Specific NUMARC/NESP-007 Emergency Action Levels cross-referenced 
as "N/A" within the following tables signify no applicability of the generic 
EAL to PVNGS. These items are noted as exclusions to NUMARC/NESP
007 and are catalogued in section 1.4 of this document along with a basis 
for each exclusion.  

1.3.2 EAL Matrix 

NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category A - NOTIFICATION OF UNUSUAL EVENT (NUE) 

NUMARC/NESP-007 PVNGS PROCEDURES 

AUI-1 Table 3: RADIOLOGICAL: Row 1, Row 2 

AU1-2 Table 3: RADIOLOGICAL: Row 1, Row 2 

AU1-3 N/A 

AU1-4 Table 3: RADIOLOGICAL: Row 3, Row 4 

AU2-1 Table 3: RADIOLOGICAL: Row 6 

AU2-2 Table 3: RADIOLOGICAL: Row 6 

AU2-3 N/A 

AU2-4 Table 3: RADIOLOGICAL: Row 5 

NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category A - ALERT 

NUMARC/NESP-007 PVNGS PROCEDURES 

AA -1 Table 3: RADIOLOGICAL: Row 1, Row 2 

AA1 -2 Table 3: RADIOLOGICAL: Row 1, Row 2 

AA1-3 N/A 

AA -4 Table 3: RADIOLOGICAL: Row 3, Row 4 

AA2-1 Table 3: RADIOLOGICAL: Row 6 

AA2-2 Table 3: RADIOLOGICAL: Row 6 

AA2-3 Table 3: RADIOLOGICAL: Row 6 

AA2-4 Table 3: RADIOLOGICAL: Row 6 

AA3-1 Table 3: RADIOLOGICAL: Row 6 

AA3-2 Table 3: RADIOLOGICAL: Row 6
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NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category A - SITE AREA EMERGENCY (SAE) 

NUMARC/NESP-007 PVNGS PROCEDURES 

AS1-1 Table 3: RADIOLOGICAL: Row 1, Row 2 

AS1-2 N/A 

AS1 -3 Table 3: RADIOLOGICAL: Row 4 

AS1-4 Table 3: RADIOLOGICAL: Row 4 

NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category A - GENERAL EMERGENCY (GE) 

NUMARC/NESP-007 PVNGS PROCEDURES 

AG1-1 Table 3: RADIOLOGICAL: Row 1, Row 2 

AG1-2 N/A 

AG1-3 Table 3: RADIOLOGICAL: Row 4 

AG1-4 Table 3: RADIOLOGICAL: Row 4 
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NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category F - FUEL CLAD BARRIER 

NUMARC/NESP-007 PVNGS PROCEDURES 

1 N/A 

2 Table 1: Fuel Clad: Row 2 

3 Table 1: Fuel Clad: Row 1 

4 Table 1: Fuel Clad: Row 2 

5 Table 1: Fuel Clad: Row 3 

6 N/A 

7 Table 1: Fuel Clad: Row 4 

NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category F - RCS BARRIER 

NUMARC/NESP-007 PVNGS PROCEDURES 

1 N/A 

2 Table 1: RCS: Row 1 

3 Table 1: RCS: Row 2 

4 N/A 

5 Table 1: RCS: Row 3 

6 Table 1: RCS: Row 4 

NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category F - CONTAINMENT BARRIER 

NUMARC/NESP-007 PVNGS PROCEDURES 

1 N/A 

2 Table 1: CTMT: Row 1, Row 2, Row 4 

3 Table 1: CTMT: Row 3 

4 Table 1: CTMT: Row 4 

5 Table 1: CTMT: Row 3 

6 Table 1: CTMT: Row 5 

7 N/A 

8 Table 1: CTMT: Row 6 
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NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category H - NOTIFICATION OF UNUSUAL EVENT (NUE) 

NUMARC/NESP-007 PVNGS PROCEDURES 

HUl -1 Table 2: HAZARDS Row 7 

HU1 -2 Table 2: HAZARDS Row 8 

HU1-3 Table 2: MISCELLANEOUS: Row 1 

HU1-4 Table 2: HAZARDS Row 4 

HU1-5 Table 2: HAZARDS: Row 2 

HU1-6 Table 2: HAZARDS: Row 6 

HU1-7 Table 2: HAZARDS: Row 9 

HU2-1 Table 2: HAZARDS: Row 1 

HU3-1 Table 2: HAZARDS: Row 5 

HU3-2 Table 2: HAZARDS: Row 5 

HU4-1 Table 2: SECURITY: Row 1 

HU4-2 Table 2: SECURITY: Row 1 

HU5-1 Table 2: MISCELLANEOUS: Row 2
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NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category H - ALERT 

NUMARC/NESP-007 PVNGS PROCEDURES 

HAl-1 Table 6: HAZARDS: Row 7 

HA1-2 Table 6: HAZARDS: Row 8 

HA1-3 Table 6: HAZARDS: Row 4 

HA1-4 Table 8: MISCELLANEOUS: Row1 

HA1-5 Table 6: HAZARDS: Row 3 

HA1-6 Table 6: HAZARDS: Row 6 

HA1-7 Table 6: HAZARDS: Row 9 

HA2-1 Table 6: HAZARDS: Row 1 

HA3-1 Table 6: HAZARDS: Row 5 

HA3-2 Table 6: HAZARDS Row 5 

HA4-1 Table 7: SECURITY: Row 1 

HA4-2 Table 7: SECURITY: Row 1 

HA5-1 Table 6: HAZARDS: Row 2 

HA6-1 Table 8: MISCELLANEOUS: Row 2
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NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category H - SITE AREA EMERGENCY (SAE) 

NUMARC/NESP-007 PVNGS PROCEDURES 

HS1-1 Table 7: SECURITY: Row 1 

HS1-2 Table 7: SECURITY: Row 1 

HS2-1 Table 6: HAZARDS: Row 2 

HS3-1 Table 8: MISCELLANEOUS: Row 2 

NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category H - GENERAL EMERGENCY (GE)

PVNGS PROCEDURES 

SECURITY: Row 1 

SECURITY: Row 1 

MISCELLANEOUS: Row 2

NUMARC/NESP-007

HG1-1 

HG1-2

HG2-1

V216 O8N1 (8 88)
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NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category S - NOTIFICATION OF UNUSUAL EVENT (NUE) 

NUMARC/NESP-007 PVNGS PROCEDURES 

SU1-1 Table 2: ELECTRICAL: Row 1 

SU2-1 Table 5: MALFUNCTIONS: Row 4 

SU3-1 Table 5: MALFUNCTIONS: Row 3 

SU4-1 N/A 

SU4-2 Table 3: RADIOLOGICAL: Row 7 

SU5-1 Table 4: LEAKAGE: Row 1, Row 2 

SU6-1 Table 5: MALFUNCTIONS: Row 5, Row 6 

SU7-1 Table 2: ELECTRICAL: Row 2 

NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category S - ALERT 

NUMARC/NESP-007 PVNGS PROCEDURES 

SAI-1 Table 2: ELECTRICAL: Row 2 

SA2-1 Table 5: MALFUNCTIONS: Row 1 

SA3-1 Table 5: MALFUNCTIONS: Row 2 

SA4-1 Table 5: MALFUNCTIONS: Row 3 

SA5-1 Table 2: ELECTRICAL: Row 1
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NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category S - SITE AREA EMERGENCY (SAE) 

NUMARC/NESP-007 PVNGS PROCEDURES 

SS1-1 Table 2: ELECTRICAL: Row 1 
SS2-1 Table 5: MALFUNCTIONS: Row 1 

SS3-1 Table 2: ELECTRICAL: Row 3 
SS4-1 Table 5: MALFUNCTIONS: Row 3 

SS5-1 Table 5: MALFUNCTIONS: Row 2 

SS6-1 Table 5: MALFUNCTIONS: Row 4 

NUMARC/NESP-007 to PVNGS EAL Cross-Reference 

Recognition Category S - GENERAL EMERGENCY (GE) 
NUMARC/NESP-007 PVNGS PROCEDURES 

SG1-1 Table 2: ELECTRICAL: Row 1 

SG2-1 Table 5: MALFUNCTIONS: Row 1
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1.4 Exclusions to NUMARC/NESP-007 

The EALs in the EXCLUSIONS TO NUMARC/NESP-007 Section are addressed in the order by 
which they appear in NUMARC/NESP-007and the basis and justification for exclusion of each 
NUMARC EAL will begin on a new page. The format of each page will comply with the following 
regime: 

APP MODE: MODES x-x CLAS xxxxx 

CATEGORY: [A, F, H, S] (Recognition Category) 

NUMARC7/NESP-007 INITIATING CONDITION: 

(The IC and Example EAL(s) as presented in NUMARC/NESP-007) 

EXCLUSIONARY BASIS: 

(The full technical basis supporting the exclusion of the EAL from PVNGS Emer
gency Action Levels and any other information and/or justification regarding the 
basis) 

SOURCE DOCUMENT

(The source document(s) used as reference for the exclusionary basis) 

PV216 -ONf (8 88)
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EXCLUSIONARY BAS•Ib: 

PVNGS does not incorporate a perimeter radiation monitoring system in its design.  
Reliance on monitoring offsite gaseous releases is accomplished by Radiation Mon
itoring System (RMS) alarms, Chemistry sample analyses, and real-time dose 
assessment capabilities and is addressed by AU1-1, AU1-2, and AU1-4. This EAL 
is excluded from the PVNGS EAL scheme because no telemetered perimeter moni
tors exist on the site.  

SOURCE DOCUMENT: 

PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2

PV216 08NI (8 88)
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APP MODE: MODES 1 - 6 1 NUE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARChVESP-007 INITIATING CONDITION: 

AU1 Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment 
that Exceeds Two Times the Radiological Technical Specifications for 60 
Minutes or Longer.  

3. Valid reading on perimeter radiation monitoring system greater than 0.10 
mR/hr above normal background for 60 minutes [for sites having 
telemetered perimeter monitors].
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APP MODE: MODES 1 - 6 CLASS: NUE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AU2 Unexpected Increase in Plant Radiation or Airborne Concentration.  

3. (Site-specific) radiation reading for irradiated spent fuel in dry storage.  

EXCL.USIONA RY BASISi: 

PVNGS does not incorporate spent fuel dry storage facilities in its design. Reliance 
on spent fuel temporary storage capabilities is accomplished in the Spent Fuel Pool 
and is addressed by AU2-1, AU2-2, and AU2-4. This EAL is excluded from the 
PVNGS EAL scheme because no spent fuel dry storage modules exist on the site.  

SOURCE DOCUMENT: 

PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2
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APPMOD: MODES 1 - 6 CLAS: ALERT 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMA RC/NESP-007 INITIATING CONDITION: 

AA1 Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment 
that Exceeds 200 Times Radiological Technical Specifications for 15 Minutes 
or Longer.  

3. A valid reading on perimeter radiation monitoring system greater than 
10.0 mR/hr sustained for 15 minutes or longer [for sites having teleme
tered perimeter monitors].

EXCLUSIONARY BASIS:

PVNGS does not incorporate a perimeter radiation monitoring system in its design.  
Reliance on monitoring offsite gaseous releases is accomplished by Radiation Mon
itoring System (RMS) alarms, Chemistry sample analyses, and real-time dose 
assessment capabilities and is addressed by AA1 -1, AA1 -2, and AA1 -4. This EAL is 
excluded from the PVNGS EAL scheme because no telemetered perimeter monitors 
exist on the site.  

SOURCE DOCUMENT: 

PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2

PV216 08NI (8-88)
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APP MODE: MODES 1 - 6 CL.AS:SAE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AS1 Boundary Dose Resulting from an Actual or Imminent Release of Gaseous 
Radioactivity Exceeds 100 mR Whole Body or 500 mR Child Thyroid for the 
Actual or Projected Duration of the Release.  

2. A valid reading sustained for 15 minutes or longer on perimeter radiation 
monitoring system greater than 100 mR/hr. [for sites having telemetered 
perimeter monitors] 

EXCLUSIONARY BASISi: 

PVNGS does not incorporate a perimeter radiation monitoring system in its design.  
Reliance on monitoring offsite gaseous releases is accomplished by Radiation Mon
itoring System (RMS) alarms, Chemistry sample analyses, and real-time dose 
assessment capabilities and is addressed by AS1 -1, AS1 -3, and AS1 -4. This EAL is 
excluded from the PVNGS EAL scheme because no telemetered perimeter monitors 
exist on the site.  

SOURCE DOCUMENT

PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2
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APP MODE: MODES 1 - 6 CLA GE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARCINESP-007 INITIATING CONDITION: 

AG1 Boundary Dose Resulting from an Actual or Imminent Release of Gaseous 
Radioactivity that Exceeds 1000 mR Whole Body or 5000 mR Child Thyroid for 
the Actual or Projected Duration of the Release Using Actual Meteorology.  

2. A valid reading sustained for 15 minutes or longer on perimeter radiation 
monitoring system greater than 1000 mR/hr. [for sites having telemetered 
perimeter monitors]

EXCLUSIONARY BASIS: 

PVNGS does not incorporate a perimeter radiation monitoring system in its design.  
Reliance on monitoring offsite gaseous releases is accomplished by Radiation Mon
itoring System (RMS) alarms, Chemistry sample analyses, and real-time dose 
assessment capabilities and is addressed by AG 1-1, AG 1-3, and AG 1-4. This EAL 
is excluded from the PVNGS EAL scheme because no telemetered perimeter moni
tors exist on the site.  

SOURCE DOCUMENT: 

PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2
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APPMODE: MODES 1 -4 CLA WA 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

1. Critical Safety Function Status (Fuel Clad Barrier) 

EXCLUSIONARY BASIS: 

PVNGS, a Combustion Engineering (CE) plant, does not incorporate Critical Safety 
Function Status Tree (CSFST) monitoring in its Emergency Operating Procedure 
(EOP) design. Reliance on monitoring safety function status is accomplished by 
PVNGS Procedure 41 EP-1 R008, Functional Recovery, Appendix FA. Safety Func
tion monitoring is also addressed by Control Room operators upon entry into 
PVNGS Procedure 41 EP-1 EO01, Emergency Operations, which is normally entered 
after a reactor trip event and used for event diagnosis. Safety function status moni
toring uses the same parameters as depicted within the Fission Product Barrier Ref
erence. Adequate monitoring, analysis, and diagnosis of Fuel Clad Barrier 
parameters are accomplished within the remainder of the Fission Product Barrier 
Reference Table and is addressed within the EAL scheme for the Fuel Clad Barrier.  
This EAL is excluded from the PVNGS EAL scheme because no Critical Safety 
Function Status Tree, nor any challenge classifications (i.e., Yellow, Orange, and 
Red Paths), exist in the site's Emergency Operating Procedure design.  

SOURCE DOCUMENT: 

PVNGS Procedure 40DP-9AP05, Emergency Operating Procedures Technical 
Guideline, Rev. 00.07 
PVNGS Procedure 41 EP-1 EO01, Emergency Operations, Rev. 00.10 
PVNGS Procedure 41 EP-1R008, Functional Recovery, Rev. 00.12 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2

P
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APP.MOD: MODES 1 - 4 CLAS N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-OO7 INITIATING CONDITION: 

6. Other (Site-Specific) Indications (Fuel Clad Barrier) 

EXCLUSIONARY BASIS: 

PVNGS incorporates in its design a containment particulate and gas radiation moni
tor (RU-01), which consists of inlet and outlet sample paths coming from and return
ing to containment and a sample and instrumentation skid located outside 
containment in the East Electrical Penetration Room. Its sole purpose encom
passes RCS leakage detection and is one of the three RCS leakage detection meth
odologies directed by site Technical Specifications. RU-01, however, becomes 
isolated from the containment atmosphere either as directed by plant procedures 
when an RCS leak is confirmed or automatically when containment pressure 
reaches the Containment Isolation Actuation Signal (CIAS) setpoint of 3.0 psig con
tainment pressure. Since this method is designed for initial detection of RCS leak
age, it is ineffective after the radiation monitor is isolated from the containment 
atmosphere. It cannot facilitate in the identification of "Loss" or "Potential Loss" of 
either the RCS Barrier or the Fuel Clad Barrier, since these fission product barrier 
thresholds would not be met until long after the radiation monitor has been isolated 
from the containment atmosphere which it monitors.  

No additional site-specific qualitative methodologies exist which could augment or 
enhance the process of monitoring the Fuel Clad Barrier other than those specifi
cally addressed within the Fission Product Barrier Reference Table.  

SOURCE DOCUMENT

PVNGS Procedure 40ST-9RC02, RCS Water Inventory Balance, Rev. 00.00 
PVNGS Procedure 41AO-1ZZ14, Excessive RCS Leakrate, Rev. 03.01 
PVNGS Procedure 41EP-1EO01, Emergency Operations, Rev. 00.10 
PVNGS Unit 1 Technical Specifications, Amendment 74 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2

V216-OBNI (B 88(PV216•08NI (8.88)



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 282 of 440 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 Revision 

1 27 

Appendix P Page 27 of 146 

APP OD: MODES 1 - 4 CLS / 

CATEGORY. [F] Fission Product Barrier Degradation 

NUMA RCINESP-007 INITIATING CONDITION: 

1. Critical Safety Function Status (RCS Barrier) 

EXCLUSIONARY BASIS: 

PVNGS, a Combustion Engineering (CE) plant, does not incorporate Critical Safety 
Function Status Tree (CSFST) monitoring in its Emergency Operating Procedure 
(EOP) design. Reliance on monitoring safety function status is accomplished by 
PVNGS Procedure 41 EP-1 R008, Functional Recovery, Appendix FA. Safety Func
tion monitoring is also addressed by Control Room operators upon entry into 
PVNGS Procedure 41 EP-1 EO01, Emergency Operations, which is normally entered 
after a reactor trip event and used for event diagnosis. Safety function status moni
toring uses the same parameters as depicted within the Fission Product Barrier Ref
erence. Adequate monitoring, analysis, and diagnosis of RCS Barrier parameters 
are accomplished within the remainder of the Fission Product Barrier Reference 
Table and is addressed within the EAL scheme for the RCS Barrier. This EAL is 
excluded from the PVNGS EAL scheme because no Critical Safety Function Status 
Tree, nor any challenge classifications (i.e., Yellow, Orange, and Red Paths), exist in 
the site's Emergency Operating Procedure design.  

SOURCE DOCUMENT: 

PVNGS Procedure 40DP-9AP05, Emergency Operating Procedures Technical 
Guideline, Rev. 00.07 
PVNGS Procedure 41 EP-1 EO01, Emergency Operations, Rev. 00.10 
PVNGS Procedure 41EP-1R008, Functional Recovery, Rev. 00.12 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2
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APP MODE: MODES 1 - 4 CLAS: N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

4. Containment Radiation Monitoring (RCS Barrier) 

EXCLUSIONARY BA SI-: 

PVNGS incorporates in its design a containment particulate and gas radiation moni
tor (RU-01), which consists of inlet and outlet sample paths coming from and return
ing to containment and a sample and instrumentation skid located outside 
containment in the East Electrical Penetration Room. Its sole purpose encom
passes RCS leakage detection and is one of the three RCS leakage detection meth
odologies directed by site Technical Specifications. RU-01, however, becomes 
isolated from the containment atmosphere either as directed by plant procedures 
when an RCS leak is confirmed or automatically when containment pressure 
reaches the Containment Isolation Actuation Signal (CIAS) setpoint of 3.0 psig con
tainment pressure. Since this method is designed for initial detection of RCS leak
age, it is ineffective after the radiation monitor is isolated from the containment 
atmosphere. It cannot facilitate in the identification of "Loss" or "Potential Loss" of 
either the RCS Barrier or the Fuel Clad Barrier, since these fission product barrier 
thresholds would not be met until long after the radiation monitor has been isolated 
from the containment atmosphere which it monitors.  

Two other radiation monitors, RU-148 and RU-149, which are the containment high 
range area monitors, would indicate off-scale LO readings under conditions warrant
ing use of radiation monitoring when the reactor coolant noble gas and iodine inven
tory associated with normal operating concentrations (i.e., within Tech Specs) are 
assumed to be instantaneously released and dispersed into containment.  

SOURCE DOCUMENT

PVNGS Procedure 41AO-1ZZ14, Excessive RCS Leakrate, Rev. 03.01 
PVNGS Procedure 41 EP-1 EO01, Emergency Operations, Rev. 00.10 
PVNGS Unit 1 Technical Specifications, Amendment 74 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2
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APP MODE: MODES 1 4 C N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

1. Critical Safety Function Status (Containment Barrier) 

EXCLUSIONARY BASIS: 

PVNGS, a Combustion Engineering (CE) plant, does not incorporate Critical Safety 
Function Status Tree (CSFST) monitoring in its Emergency Operating Procedure 
(EOP) design. Reliance on monitoring safety function status is accomplished by 
PVNGS Procedure 41 EP-1 R008, Functional Recovery, Appendix FA. Safety Func
tion monitoring is also addressed by Control Room operators upon entry into 
PVNGS Procedure 41 EP-1 EO01, Emergency Operations, which is normally entered 
after a reactor trip event and used for event diagnosis. Safety function status moni
toring uses the same parameters as depicted within the Fission Product Barrier Ref
erence. Adequate monitoring, analysis, and diagnosis of Containment Barrier 
parameters are accomplished within the remainder of the Fission Product Barrier 
Reference Table and is addressed within the EAL scheme for the Containment Bar
rier. This EAL is excluded from the PVNGS EAL scheme because no Critical Safety 
Function Status Tree, nor any challenge classifications (i.e., Yellow, Orange, and 
Red Paths), exist in the site's Emergency Operating Procedure design.  

SOURCE DOCUMENT: 

PVNGS Procedure 40DP-9AP05, Emergency Operating Procedures Technical 
Guideline, Rev. 00.07 
PVNGS Procedure 41 EP-1 EO01, Emergency Operations, Rev. 00.10 
PVNGS Procedure 41EP-1R008, Functional Recovery, Rev. 00.12 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2
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APPMOD: MODES 1 - 4 CLA N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

7. Other (Site-Specific) Indications (Containment Barrier) 

EXCLUSIONARY BASIS: 

This EAL encompasses other site-specific indications which could be used to signify 
a "Loss" or "Potential Loss" of the Containment Barrier. Specifically addressed are 
area or ventilation monitors in the containment "annulus" or other contiguous build
ings. PVNGS Emergency Operating Procedures do not provide for containment 
venting as a method utilized to preclude conditions where a potential loss or loss of 
the containment barrier could occur. Under these conditions, the hydrogen recom
biners would be put into service some 100 hours subsequent to a loss of coolant 
accident (LOCA) for purposes of addressing the potential hydrogen problem which 
may result from the LOCA. Containment venting is only performed during normal 
routine plant operations.  

No additional site-specific qualitative methodologies exist which could augment or 
enhance the process of monitoring the Containment Barrier other than those specif
ically addressed within the Fission Product Barrier Reference Table.  

SOURCE DOCUMENT.  

PVNGS Procedure 41 EP-1 EO01, Emergency Operations, Rev. 00.10 
PVNGS Procedure 41 EP-1 RO02, Loss of Coolant Accident, Rev. 00.06 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2
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A.PPMODE: MODES 1 - 6 
CLA.• : NUE 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-007 INITIATING CONDITION: 

SU4 Fuel Clad Degradation.  
1. (Site-Specific) radiation monitor readings indicating fuel clad degradation 

greater than Technical Specification allowable limits.  

EXCLUSIONARY BASIS: 

This EAL is not applicable to PVNGS due to incorporation of no failed fuel monitor 
within its design. However, RCS Letdown Radiation Monitor, RU-155D, is used for trend analysis in determining changes in RCS activity which would denote changes 
in fuel clad integrity. It is neither Technical Specification related nor is it to be used for quantification of fuel clad degradation. The sole function of RU-1 55D is to pro
vide trend data as a basis for RCS sampling frequency.  

SOURCE DOCUMENT

PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
PVNGS Unit 1 Technical Specifications, Amendment 74 
Engineering Calculation 13-JC-SQ-215, RE-155D, Total Loop Uncertainty and Set
point, Rev. 0 
PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, 
Rev. 2 
PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, 
Rev. 00.10 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, 
Rev. 2 
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1.5 PVNGS EAL Technical Bases 

1.5.1 Introduction 

The EALs in the Technical Bases Section are addressed on the following pages, not necessar
ily in the order by which they appear in Tables 1 through 8 of the procedure, and the tech
nical composition for each will begin on a new page. The format of each page will comply with 
the following regime: 

APP MODE: MODES x - x CLA xxxxx 

CATEGORY: [A, F, H, S] (Recognition Category) 

NUMARC1NESP-007 INITIATING CONDITION: 

(The IC and Example EAL(s) as presented in NUMARC/NESP-007) 

PVNGS EMERGENCY ACTION LEVEL (EAL): 

(The PVNGS specific EAL as presented in PVNGS Procedures) 

LOCATION: Appendix A, PVNGS Emergency Action Levels - Table (1 through 8): 
(Category, Row) 

TECHNICAL BASISb: 

(The technical basis supporting the EAL as stated) 

NUMARC DEVIATION: 

(The deviation(s) to the NUMARC/NESP-007 EAL and justification) 

SOURCE DOCUMENT

(The source document(s) used as reference for the basis and deviation justifications) 

(EAL number) 

n-n 
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1.5.2 1-1 

APP MODE: MODES 1 - 4 CLASS: N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

3. Core Exit Thermocouple Readings 

PVNGS EMERGENCY ACTION LEVEL (EAL): 

POTENTIAL LOSS: Highest valid CET temperature> 50'F superheated 

LOSS: Highest valid CET temperature > 12001F 

LOCATION: Appendix A, Table 1: FUEL CLAD / Row 1 

TECHNICAL BASIS: 

The limit for RCS heat removal using two-phase natural circulation/ reflux boiling is CET subcooling 
greater than 50°F superheated ( -50'F subcooled), which corresponds to a loss of subcooling. CET 
indications at or above 50'F superheated are a clear sign that core heat removal capability is lost 
or greatly reduced and one fission product barrier, the fuel clad, is threatened due to elevated fuel 
temperatures. 50OF superheated qualifies as a condition representing a "Potential Loss" of the Fuel 
Clad Barrier.  

The 1200°F temperature constitutes a "Loss" of the Fuel Clad Barrier per NUMARC/NESP-007, 
Rev. 2. It indicates significant superheating of the coolant.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT: 

PVNGS Procedure 40EP-9EO09, Functional Recovery, Rev. 6 
PVNGS Procedure 41EP-1EO01, Emergency Operations, Rev. 00.10, Appendix S, Rev. 00.06 
PVNGS Procedure 41EP-1R008, Functional Recovery, Rev. 00.12, Appendix FA, Rev. 00.07 
PVNGS Unit 1 Technical Specifications, Amendment 74 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 

1-1
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1.5.3 1-2 (page 1 of 2) 

APP MODE: MODES 1 - 4 CLAS N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

5. Reactor Vessel Water Level 

PVNGS EMERGENCY ACTION LEVEL (EAL): 

POTENTIAL LOSS: Valid RVLMS level currently or previously < 21% plenum 

LOSS: N/A 

LOCATION: Appendix A, Table 1: FUEL CLAD / Row 4 

TECHNICAL BASIS: 

Steam voids may form in the reactor vessel [outlet] plenum as a result of inventory loss, pressure 
drop, or inadequate heat removal from the core when core temperatures exceed saturation for RCS 
pressure following a reactor trip. During this period, cooling is typically via natural circulation. If 
void size cannot be controlled and the void extends into the reactor vessel outlet plenum, the heat 
removal process shifts from subcooled natural circulation to less efficient and non-preferred reflux 
boiling. Any indication of void formation requires immediate attention to control and/or reduce the 
size of the void and to maintain RCS heat removal capability. Voiding in the outlet plenum is most 
likely caused by loss of inventory or by loss of pressure control in the RCS. In either case, the fuel 
clad is threatened with perforation due to elevated centerline temperatures from the lower heat 
removal capability of reflux boiling compared to natural circulation.  

The Reactor Vessel Level Monitoring System (RVLMS) is comprised of eight Heated Junction 
Thermocouples (HJTC) oriented vertically above the upper Fuel Alignment Plate (FAP) in the 
reactor vessel. As head and outlet plenum (hot leg) levels decrease, HJTCs begin to become 
uncovered, causing indicated temperatures for the affected HJTCs to rise as temperatures 
approach saturated conditions during development of the steam void. Indicated levels read out as 
incremental values on 1 E Class instrumentation in the Control Room.  

1-2
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1.5.4 1-2 (page 2 of 2) 

TECHNICAL BASIS (continued... ): 

Corresponding detector numbers and their respective indicated readings are as follows: 

Detector Number Meter Reading 

1 (uncovered) 67% head 
2 (uncovered) 41% head 
3 (uncovered) 16% head 
4 (uncovered) 0% head 
5 (uncovered) 73% plenum 
6 (uncovered) 47% plenum 
7 (uncovered) 21% plenum 
8 (uncovered) 0% plenum 

As can be seen, once Detector 8 becomes uncovered and detects saturated conditions, indicated 
level will proceed from 21% plenum to 0% plenum. From this point on, as vessel level continues to 
lower, it can no longer be discerned as to where actual reactor vessel water level is. The value 
chosen in this EAL conforms to the generic basis in that "< 21% plenum" indicates a potential loss 
of the Fuel Clad Barrier, as actual water level may be at the top of the active fuel, or below. If level 
recovers, the fact that the core was uncovered still signifies the possibility that fuel damage exists.  

NUMARC DEVIATION: 

While actual reactor vessel water level may be above the active region of the fuel after indicated 
water level reaches "0", it can no longer be determined exactly where actual level is when level 
continues to decrease. Conservatively, an assumption must be made at the time that vessel water 
level is AT the top of the active fuel.  

SOURCE DOCUMENT

PVNGS Procedure 41 AO-1ZZ54, Monitoring the Reactor Vessel Inventory with RVLMS Inoperable, 
Rev. 01.02 
PVNGS Procedure 41 EP-1 R008, Functional Recovery, Rev. 00.12, Appendix FA, Rev. 00.07 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.5 1-3 

APP MODE: MODES 1 - 4 CLASS: N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

2. Primary Coolant Activity Level

PVNGS EMERGENCY ACTION LEVEL (EAL :

POTENTIAL LOSS: N/A 

LOSS: RCS activity> 300 pCi/gm Dose Equivalent 1-131 

LOCATION: Appendix A, Table 1: FUEL CLAD / Row 2 

TECHNICAL BASIS: 

Due to the likelihood of fuel damage during an ATWS caused by fuel overheat due to either 
mechanical binding of stuck CEAs or Reactor Trip Switchgear Breaker failure, this EAL would be 
met if a chemistry sample analysis indicated that fuel damage exists, as signified by Dose 
Equivalent Iodine 131 exceeding 300 pCi/gm. This amount of coolant activity is well above that 
expected for Iodine spikes and corresponds to less than 5% fuel clad damage, which indicates 
significant clad heating. Thus, the Fuel Clad Barrier is considered lost.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT

PVNGS Procedure 41EP-1R008, Functional Recovery, Rev. 00.12, Appendix FA, Rev. 00.07 
PVNGS Unit 1 Technical Specifications, Amendment 74 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2

1-3
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1.5.6 1-4 

APP MODE: MODES 1 - 4 CLAS : N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

5. Containment Radiation Monitoring

PVNGS EMERGENCY ACTION LEVEL (EAL: 
POTENTIAL LOSS: N/A 

LOSS: CTMT radiation monitor: RU-148 > 1.2E+06 mrem/hr or RU- 149 > 1.8E+06 mrem/hr 

LOCATION: Appendix A, Table 1: FUEL CLAD / Row 3 

TECHNICAL BASIS: 
The containment HI range area monitors, RU-1 48 and RU-1 49, provide radiation accident condition 
information inside containment. Bechtel Calculation 13-NC-ZY-216 provides a basis to correlate the 
readings from RU-148/RU-149 to a Core Damage Fraction (CDF). The calculation uses CESSAR 
Table 15.6.5-1 for Source Term and assumes that 100% of the Equilibrium Noble Gas and 25% of 
the Equilibrium Iodine are airborne in containment. Per this calculation, a CDF of 1% equates to 
readings of 1.2E+06 mrern/hr on RU-148 and 1.8E+06 mrem/hr on RU-1 49 and is based on 300 
pCi/gm Dose Equivelant Iodine 131 in the containment atmosphre. An assumption in the calculation 
consists of a reactor shutdown 15 minutes ago, yielding an effective age of 0.25 hours. The 
corresponding readings for both radiation monitors differ slightly due to their respective physical 
locations within containment.  

NUMARC DEVIATION: 
NUMARC/NESP-007 specifies these values should be based on an "approximate" clad failure of 
2%-5%, depending on core inventory and RCS volume. Cores associated with the PVNGS Units 
are larger than normal and the Bechtel Calculation assumes 1% clad failure with a LOCA to arrive 
at the values given for this EAL.  

SOURCE DOCUMENT.  
PVNGS Procedure 41EP-1R008, Functional Recovery, Rev. 00.12, Appendix FA, Rev. 00.07 
PVNGS Procedure 74CH-9ZZ87, Iodine-131 Dose Equivalent Determination, Rev. 2 
PVNGS Unit 1 Technical Specifications, Amendment 74 
Bechtel Calculation 13-NC-ZY-216, Rev. 1 
Combustion Engineering Standard Safety Analysis Report (CESSAR), Table 15.6.5-1 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.7 1-5 

APP MODE: MODES 1-4 CLASS: N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

7. Emergency Director Judgment

PVNGS EMERGENCY ACTION LEVEL (EAL :

POTENTIAL LOSS / LOSS: Any condition that, in the opinion of the SM/EC, indicates loss or 
potential loss of Fuel Clad Barrier 

LOCATION: Appendix A, Table 1: FUEL CLAD / Row 7 

TECHNICAL BASIS: 

This EAL addresses any other factors that are to be used by the Emergency Operations Director 
(or SMIEC) in determining whether the Fuel Clad Barrier is lost or potentially lost. In addition, the 
inability to monitor the barrier is also incorporated into this EAL as a factor in Emergency Operations 
Director (or SMIEC) judgment that the barrier may be considered lost or potentially lost. The 
Emergency Operations Director (or SM/EC) can incorporate the fuel damage category results from 
Core Damage Assessment to help determine the status of the Fission Product Barrier.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT:

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2

1-5
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1.5.8 1-6 (page 1 of 2) 

APP MODE: MODES 1 - 4 CLASS: N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 
2. RCS Leak Rate 

PVNGS EMERGENCY ACTION LEVEL (EAL): 
POTENTIAL LOSS: RCS leak > 44 gpm 
LOSS: RCS leak rate> available makeup capacity as indicated by a loss of RCS subcooling 
(i.e., RCS at saturation conditions) 

LOCATION: Appendix A, Table 1: RCS / Row 1 

TECHNICAL BA 816: 
RCS leakage is the flow of any reactor coolant out through the RCS pressure boundary to any 
location by a means other than design flow or drainage of coolant as part of an authorized 
procedure. It may be detected by any or all of the following means: 

"* Increasing containment radiation levels or airborne activity levels.  
"* Increasing containment sump levels, temperature, pressure, or humidity.  
"* Increasing steam generator blowdown radiation levels or steam line radiation levels or steam 

generator activity.  
"* Increasing radiation levels, airborne activity levels, or sump levels in the auxiliary building.  
"* Decreasing RCS pressure or pressurizer level (with no other transient in progress).  
"* Reactor Coolant System leak rate determination.  

Measurement of the rate may be made by an RCS inventory balance (conducted at least every 72 
hours in accordance with 40ST-9RC02, RCS Water Inventory Balance, or as part of Procedure 
41EP-1R002, Loss of Coolant Accident) or by observation that pressurizer level continues to 
decrease with letdown isolated and one charging pump running in a normal configuration.  

The 44 gpm leak rate (Potential Loss) is based on the capacity of one running charging pump. Any 
RCS leakage which requires a second charging pump to be started to maintain pressurizer 
pressure and level must be in excess of 44 gpm; therefore, the more conservative condition is also 
easier to identify.  

The "Loss" EAL addresses conditions where leakage from the RCS is greater than available 
inventory control capacity such that a loss of RCS subcooling has occurred. The loss of RCS 
subcooling is the fundamental indication that the inventory control systems are inadequate in 
maintaining RCS pressure and inventory against the mass loss through the leak.  

1-6
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1.5.9 1-6 (page 2 of 2) 

NUMARC DEVIATION: 

The charging pumps used at PVNGS are positive displacement pumps and each has a capacity of 
44 gpm. Using a value of 44 gpm meets the intent of the "Potential Loss" NUMARC/NESP-007 EAL 
in that the requirement to start a second charging pump to conserve RCS inventory conforms to the 
generic basis of taking the action due to the inability to maintain normal RCS liquid inventory.  

The "Loss" EAL conforms to NUMARC/NESP-007 generic guidance.  

SOURCE DOCUMENT

PVNGS Procedure 41EP-1R002, Loss of Coolant Accident, Rev. 00.06 
PVNGS Procedure 40ST-9RC02, RCS Water Inventory Balance, Rev. 00.00 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.10 1-7 (page 1 of 2) 

APP MODE: MODES 1 - 4 CLASS: N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

3. SG Tube Rupture

PVNGS EMERGENCY ACTION LEVEL (EAL): 

POTENTIAL LOSS: SGTR leak > 44 gpm 

LOSS: SGTR > 132 gpm with a prolonged release of contaminated secondary coolant occurring 
from the ruptured S/G to the environment (see Limitations in Section 1) 

LOCATION: Appendix A, Table 1: RCS / Row 4 

TECHNICAL BASIS: 

The 44 gpm leak rate (Potential Loss) is based on the capacity of one running charging pump. Any 
SGTR event which requires a second charging pump to be started to maintain pressurizer pressure 
and level must be in excess of 44 gpm; therefore, the more conservative condition is also easier to 
identify.  

The "Loss" EAL addresses ruptured S/Gs with an unisolable secondary line break corresponding 
to the loss of the RCS Barrier and the Containment Barrier. (NOTE: the Containment Barrier loss 
is represented by the 'Secondary Side Release with Primary-to-Secondary Leakage' EAL.) This 
allows the direct release of radioactive fission and activation products to the environment. Since 
actual leak rate is a function of the offsite dose rates attainable for this event, 132 gpm is consistent 
with the diagnostic activities of the applicable Emergency Operating Procedure (i.e., 41EP-1RO03, 
Steam Generator Tube Rupture). This includes indication of a primary coolant inventory reduction 
and increased secondary radiation levels. 41 EP-1 RO08, Functional Recovery, would be the 
applicable procedure for a SGTR along with an uncontrolled or complete depressurization of the 
ruptured S/G. Secondary radiation increases are observed via radiation monitoring of condenser 
off-gas, S/G blowdown, main steam, and/or S/G sampling. Determination of the "uncontrolled" 
depressurization of the ruptured S/G is based on indication that the pressure decrease in the 
ruptured S/G is not a function of normal operator actions. The Precautions and Limitations Topic 
Area in PVNGS Emergency Action Levels (Appendix A), qualifies this part of the event.  
Emergency Operating Procedures direct the subsequent plant cooldown to take place utilizing 
steaming of the unaffected S/G. The "plant cooldown steaming affected S/G to atmosphere" is 
included as an uncontrolled depressurization due to the same effect this action has on offsite dose 
rates in relation to dose rates caused by steam line breaks or stuck open S/G safety valve(s).  

1-7
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1.5.11 1-7 (page 2 of 2) 

NUMARC DEVIATION: 

The charging pumps used at PVNGS are positive displacement pumps and each has a capacity of 
44 gpm. Using a value of 44 gpm meets the intent of the "Potential Loss" NUMARC/NESP-007 EAL 
in that the requirement to start a second charging pump to conserve RCS inventory conforms to the 
generic basis of taking the action due to the inability to maintain normal RCS liquid inventory.  

The "Loss" EAL conforms to NUMARC/NESP-007 generic guidance with the exception of where 
the "plant cooldown steaming affected S/G to atmosphere" is included as an uncontrolled 
depressurization, as referenced in the PVNGS Emergency Action Levels. This condition would 
involve a prolonged release of contaminated secondary coolant from the affected S/G to the 
environment if that affected S/G is utilized for plant cooldown to Mode 5 (Cold Shutdown) because 
plant Emergency Operating Procedures direct plant cooldown via steaming of the unaffected S/G 
to the condenser, which is the preferred path.  

SOURCE DOCUMENT

PVNGS Procedure 41EP-1RO03, Steam Generator Tube Rupture, Rev. 00.08 
PVNGS Procedure 41EP-1R008, Functional Recovery, Rev. 00.12 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.12 1-8 

APP MODE: MODES 1 - 4 CLAS : N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMA RC/NESP-007 INITIATING CONDITION: 

5. Other (Site-Specific) Indications

PVNGS EMERGENCY ACTION LEVEL (EAL):

POTENTIAL LOSS: LOAF such that minimum acceptable feedwater flow cannot be maintained 

LOSS: N/A 

LOCATION: Appendix A, Table 1: RCS / Row 5 

TECHNICAL BASIS: 

This EAL addresses the inability to initially remove heat from the RCS during early stages of an 
event, thereby jeopardizing the Heat Removal Safety Function. If emergency auxiliary feedwater 
flow (and main feedwater flow) required by design is insufficient to remove the amount of heat from 
at least one steam generator, an extreme challenge should be considered to exist and the RCS 
Barrier is potentially lost. Procedure 41 EP-1 RO05, Loss of All Feedwater, includes provisions for 
establishing feedwater flow to the S/G(s) under conditions where no flow could be established from 
the Control Room. A potential loss of the RCS Barrier exists if actions from outside the Control 
Room are required to establish or maintain minimum acceptable feedwater flow and all attempts 
from the Control Room to establish or maintain acceptable feedwater flow have been exhausted.  

NUMARC DEVIATION: 

This "Potential Loss" EAL meets the NUMARC/NESP-007 intent of other indications. The EAL 
includes a Control Room diagnosis that a loss of all feedwater condition exists with indications that 
feedwater flow to at least one S/G cannot be initiated or maintained from the Control Room.  

SOURCE DOCUMENT

PVNGS Procedure 41 EP-1 R005, Loss of All Feedwater, Rev. 00.07 
PVNGS Procedure 41EP-1RO08, Functional Recovery, Rev. 00.12 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.13 1-9 

APP MODE: MODES 1 - 4 CLASS: N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

6. Emergency Director Judgment 

PVNGS EMERGENCY ACTION LEVEL (EALi: 

POTENTIAL LOSS / LOSS: Any condition that, in the opinion of the SMIEC, indicates loss or 
potential loss of RCS Barrier 

LOCATION: Appendix A, Table 1: RCS / Row 7 

TECHNICAL BASIS: 

This EAL addresses any other factors that are to be used by the Emergency Operations Director 
(or SMIEC) in determining whether the RCS Barrier is lost or potentially lost. In addition, the inability to monitor the barrier is also incorporated into this EAL as a factor in Emergency Operations 
Director (or SMIEC) judgment that the barrier may be considered lost or potentially lost.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 

1-9
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LOCATION: Appendix A, Table 1: CONTAINMENT / Row 1, Row 2, Row 4 

TECHNICAL BASIS: The only likely cause for a pressure excursion in containment at or exceeding 50 psig is a LOCA with failure of containment pressure control systems. CIAS setpoint is 3 psig. Containment Spray setpoint (CSAS) is 8.5 psig. In order for containment pressure to reach 50 psig, both Containment Spray trains must have already failed. Maximum allowed containment pressure by Technical Specifications is 2.5 psig. Design pressure is 60 psig. The proximity of containment pressure to design pressure, in combination with probable elevated containment air temperatures in the case of a LOCA and the demonstrated inability to control containment pressure, make the failure of containment likely. This "Potential Loss" EAL is included in PVNGS Emergency Action Levels to provide clear indication that containment integrity is threatened and to provide for a path of further escalation in the case of one or two fission product barriers already lost or threatened.  
The likely source of hydrogen in containment is a LOCA into containment accompanied by severe fuel melt. A metal-water reaction of the zircalloy clad produces hydrogen in the core, which is then released into containment. Other possible sources include: radiolytic decomposition of post-LOCA emergency cooling solutions or corrosion of metals and paints by emergency cooling containment spray solutions. The conservative approach assumes that severe core damage is the source. Core damage and leakage of this magnitude clearly indicate a failure of two fission product barriers.  Hydrogen levels of this magnitude in containment would likely be accompanied by elevated containment pressure and, with hydrogen approaching the lower flammable limit of 4%, would threaten containment integrity with a further pressure spike from a hydrogen burn. Rapid unexplained loss of containment pressure which is not directly attributable to containment spray or condensation effects following an initial pressure increase indicates a loss of containment integrity.  Containment pressure and sump levels should increase as a result of the mass and energy release into containment from a LOCA. Thus, sump level or pressure not increasing indicates containment 

bypass and a loss of containment integrity.

V 8N1 (~M 8-88)
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APP MODE: MODES 1 - 4 CLAS: N/A 
CATEGORY: [F] Fission Product Barrier Degradation 

NUMARCINESP-p07 INITIATING CONDITION: 
2. Containment Pressure 

PVNGS EMERGENCY ACTION LEVEL (EAL): 
POTENTIAL LOSS: 

Row 1: CTMT pressure 50 psig and increasing 
Row 2: CTMT pressure > 8.5 psig with both CTMT Spray Systems not operating 
Row 5: H2 concentration > 3.5% by volume 

LOSS: 
Row 1: Rapid unexplained CTMT pressure decrease following initial increase R~nip •- C"TPAT n. ...... . . .p'•_~u ,upivirsos o ossetwt O Acniin

..... .., ,,,presure or sump level response not consistent with LOCA conditions
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NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT: 

PVNGS Procedure 41 EP-1 R002, Loss of Coolant Accident, Rev. 00.06 
PVNGS Procedure 41 EP-1 ROW8, Functional Recovery, Rev. 00.12, Appendix FA, Rev. 00.07 
PVNGS Unit 1 Technical Specifications, Amendment 74 
NUREG/BR-01 50, USNRC RTM-92, Response Technical Manual, Volume 1 Rev. 2, October 1992 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.16 1-11 

,APP MODE: MODES 1 - 4 CL / 

CATEGORY [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIA TING, CONDITION: 

5. Significant Radioactive Inventory In Containment 

PVNGS EMERGENCY ACTION LEVEL (EALQ: 

POTENTIAL LOSS: CTMT radiation monitor:, RU- 148 > 6,2E+09 mrem/hr or RU- 149 > 8. 7E+09 
mrem/hr 

LOSS: N/A 

LOCATION: Appendix A, Table 1: CONTAINMENT / Row 3 

TECHNICAL BASIS: 

The readings associated with RU-148 and RU-149 are values which indicate significant fuel 
damage well in excess of the EAL associated with loss of the Fuel Clad Barrier. A major release of radioactivity requiring offsite protective actions from core damage is not possible unless a major failure of fuel cladding allows radioactive material to be released from the core into the reactor 
coolant. Regardless of whether containment is challenged, this amount of activity in containment, 
if released, could have such severe consequences that it is prudent to treat this as a "Potential 
Loss" of containment, such that a General Emergency declaration is warranted. NUREG-1228, 
Source Estimations During Incident Response to Severe Nuclear Power Plant Accidents, indicates 
that such conditions do not exist when the amount of clad damage is less than 20%. Hence, these 
radiation monitor readings correspond to 20% fuel clad damage.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT., 

PVNGS Procedure 41 EP-1 R002, Loss of Coolant Accident, Rev. 00.06 
MESOREM, Jr., Atmospheric Dispersion and Dose Assessment Program, Ver. 0165-4.02 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.17 1-12 

APP MODE: MODES 1 - 4 CLAS N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 
6. Core Exit Thermocouples 

PVNGS EMERGENCY ACTION LEVEL (EAL): 
POTENTIAL LOSS: CET > 1200°F and not restored w/i 15 min. or CET > 700'F with RVLMS 
< 21% plenum and not restored w/i 15 min.  

LOSS: N/A 

LOCATION: Appendix A, Table 1: CONTAINMENT / Row 6 

TECHNICAL BASIS: 
Restoration implied in the EAL assumes that function restoration procedures are considered 
effective if temperatures are decreasing or if vessel water level is increasing. The conditions 
mentioned in the EAL represent a core melt sequence which, if not corrected, could lead to vessel 
failure and an increased potential for containment failure. In conjunction with CET EALs in the Fuel 
Clad Barrier and leakages in the RCS Barrier, this EAL would result in the declaration of a General 
Emergency. There exists no success path for this event if function restoration procedures are 
ineffective.  

Severe accident analyses (e.g., NUREG-1150) have concluded that function restoration 
procedures can arrest core degradation within the reactor vessel in a significant fraction of the core 
damage scenarios, and that the likelihood of containment failure is very small in these events.  
Given this, it is appropriate to provide a reasonable period to allow function restoration procedures 
to arrest the core melt sequence. Whether or not the procedures will be effective should be 
apparent within 15 minutes. The Emergency Operations Director/Emergency Coordinator should 
make the declaration as soon as it is determined that the procedures have been, or will be, 
ineffective. The reactor vessel level identified in the EAL is consistent with application to PVNGS.  
(See the Technical Basis for the Fuel Clad Barrier "Potential Loss" EAL on reactor vessel water 
level.) 

NUMARC DEVIATION: 
NONE 

SOURCE DOCUMENT: 
PVNGS Procedure 41 EP-1 R002, Loss of Coolant Accident, Rev. 00.06 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.18 1-13 

APP MODE: MODES 1 - 4 CLAS N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARC/NESP-007 INITIATING CONDITION: 

3. Containment Isolation Valve Status After Containment Isolation 

PVNGS EMERGENCY ACTION LEVEL (EALQ: 

POTENTIAL LOSS: N/A 

LOSS: Failure of both CTMT isolation valves in anyone line to close and pathway to the 
environment exists 

LOCATION: Appendix A, Table 1: CONTAINMENT / Row 3 

TECHNICAL BASI: 
The PVNGS setpoint for a Containment Isolation Actuation Signal (CIAS) is 3.0 psig containment 
pressure. The likely cause for elevated containment pressure is a LOCA into containment. The containment atmosphere will be contaminated to some degree by activity from the RCS. If both containment isolation valves which are required to close on a CIAS do not fully close, there will be an unmonitored release to the environment from the containment if it is determined that a downstream pathway to the environment exists. Without evidence of fuel or clad damage, the risk 
of exposure to the public exceeding FSAR limits is minimal.  

This EAL addresses an incomplete containment isolation that allows a direct release to the 
environment. It represents a loss of the Containment Barrier.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT

PVNGS Procedure 41 EP-1 RO02, Loss of Coolant Accident, Rev. 00.06 PVNGS Procedure 41EP-1RO08, Functional Recovery, Rev. 00.12, Appendix FA, Rev. 00.07 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.19 1-14 

APP MODE: MODES 1 - 4 CL W 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARCINESP-007 INITIATING CONDITION: 

4. SG Secondary Side Release With Primary To Secondary Leakage 

PVNGS EMERGENCY ACTION LEVEL (EAL): 

POTENTIAL LOSS: N/A 

LOSS: Release of contain. secondary side to atmosphere, i.e., SIG safety orADV, with S/G P/S 
leakage > Tech Spec allowable S/G P/S leakage 

LOCATION: Appendix A, Table 1: CONTAINMENT/ Row 4 

TECHNICAL BASIS: 

The "Loss" EAL is based on steam generator tube leakage in excess of Tech Spec allowable S/G 
primary-to-secondary leakage in combination with a release of contaminated steam to the 
environment. Steam release may be due to a steam line break. It may also be due to operation of the main steam safety or atmospheric dump valves (ADVs), or turbine-driven AF pump exhaust.  
These methods may release steam to the environment as a normal factor of operation. In the case 
of a steam line break, the leakage to the environment may not be isolable. If the release of steam is from turbine-driven AF pump exhaust, isolation will likely result in loss of steam generator feed 
with eventual loss of core cooling as the steam generators boil dry. The Main Steam safety or 
atmospheric dump valves are commonly used as a primary means of RCS heat removal during 
post-trip natural circulation cooling of the core. Under these conditions, a release of steam from the Main Steam safety or atmospheric dump valves cannot be isolated without loss of core cooling or risking a possible overpressure condition in the steam generators. It is likely that there will be some 
contamination of the steam released to the environment by leakage from the primary coolant 
system. This release will be unmonitored. Without evidence of fuel or clad damage, the risk of 
exposure to the public exceeding FSAR limits is minimal.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT

PVNGS Procedure 41AO-1ZZ08, Steam Generator Tube Leak, Rev. 00.08 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.20 1-15 

APP MODE: MODES 1 - 4 CLASS: N/A 

CATEGORY: [F] Fission Product Barrier Degradation 

NUMARCINESP-007 INITIATING CONDITION: 

8. Emergency Director Judgment 

PVNGS EMERGENCY ACTION LEVEL (EAL): 

POTENTIAL LOSS I LOSS: Any condition that, in the opinion of the SMIEC, indicates loss or 
potential loss of CTMT Barrier 

LOCATION: Appendix A, Table 1: CONTAINMENT / Row 7 

TECHNICAL BASIS: 

This EAL addresses any other factors that are to be used by the Emergency Operations Director 
(or SMIEC) in determining whether the Containment Barrier is lost or potentially lost. In addition, the inability to monitor the barrier is also incorporated into this EAL as a factor in Emergency Operations Director (or SM/EC) judgment that the barrier may be considered lost or potentially lost.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.21 2-1 

APP MODE. MODES 1 - 6 CL :U 

CATEGORY: [S] System Malfunction 

NUMARC/NVESP-007 INITIATING CONDITION.  

SU1 Loss of All Off site Power to Essential Busses for Greater Than 15 Minutes.  

1. The following conditions exist: 
a. Loss of power to (site-specific) transformers for greater than 15 minutes.  
AND 
b. At least (site-specific) emergency generators are supplying power to emergency busses.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Loss of offsite power (ESF XFMRs) to both 4.16 KV Class 1E buses PBA-S03 and PBB-S04 for > 15 minutes and both Emergency Diesel Generators (EDGs) are supplying power to their respective 
4.16 KV Class 1E buses 

LOCATION: Appendix A, Table 2: ELECTRICAL / Row 1 

TECHNICAL BASI : 

Prolonged loss of AC power reduces required redundancy and potentially degrades the level of 
safety of the plant by rendering the plant more vulnerable to a complete loss of AC power (Station 
Blackout). Fifteen minutes is selected as a threshold to exclude transient or momentary power 
losses.  

NUMARC DEVIATION: 

The EAL is not exclusive to specific transformers as the source of the loss of power, since the 
condition could be due to other causes. Breaker problems or relay faults would lead to the specified condition, as well. It is irrelevant what the actual cause of the condition may be. What is relevant 
is that the condition should be identified and actions, as a result of the loss of power, should be 
taken to properly classify the event and proceed under direction of plant procedures.  

SOURCE DOCUMENT.  

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.22 2-2 (page 1 of 2) 

APP MODE: MODES 5 - 6, Defueled CLASS:NUE 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-007 INITIATING CONDITION: 

SU7 Unplanned Loss of Required DC Power During Cold Shutdown or Refueling Mode for Greater 
Than 15 Minutes.  
1. Either of the following conditions exist: 
a. Unplanned loss of Vital DC power to required DC busses based on (site-specific) bus voltage 
indications.  
AND 
b. Failure to restore power to at least one required DC bus within 15 minutes from the time of loss.  

PVNGS EMERGENCY ACTION LEVEL (EALU: 

Unplanned loss of required 125 V Class 1 E DC power (voltage < 112 as indicated on PKA-EI-M41, 
PKB-EI-M42, PKC-EI-M43, and/or PKD-EI-M44) for > 15 minutes in Modes 5-6 and Defueled 

LOCATION: Appendix A, Table 2: ELECTRICAL / Row 3 

TECHNICAL BASIS: 
The purpose of this EAL is to recognize a loss of DC power compromising the ability to monitor and 
control the removal of decay heat during Cold Shutdown or Refueling operations. This EAL is 
anticipatory in as much as the operating crew may not have necessary indication and control of equipment needed to respond to the loss. "Unplanned" is included in this EAL to preclude the 
declaration of an emergency as a result of planned maintenance activities. The intention is that the loss of the operating (OPERABLE) train is to be considered when the other redundant train may be 
out of service.  

Bus voltage of 112 is based on minimum bus voltage necessary for the operation of safety related 
equipment (i.e., 110.25 volts), as determined by the Engineering calculation performed to ascertain 
the two-hour Operability requirement with minimum bus voltage required to meet Technical 
Specifications OPERABILITY and by the acceptance criteria contained in 32ST-9PK03. Since 
instrument inaccuracy of 1% of full scale (150) results in an additional 1.5 volts needed to be 
applied, and since 1/2 of each minor division (i.e., 2 volts) is as close as can technically be 
monitored, 111.75 volts is rounded up to 112 volts as the threshold for this EAL.  
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NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT: 
Engineering Calculation 13-EC-PK-161, Rev. 6 
PVNGS Procedure 32MT-9ZZ09, Meter Calibration, Rev. 02.04 
PVNGS Procedure 32ST-9PK03, 18 Month Surveillance Test of Station Batteries, Rev. 05.01 Combustion Engineering, Inc., Report on Combustion Engineering Input to Station Blackout Battery 
Evaluation for Palo Verde Units 1, 2, & 3, NOV 30, 1988 
Regulatory Guide 1.155, Station Blackout, AUG 1988 
NUMARC 87-00, Station Blackout at Light Water Reactors 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.24 2-3 (page 1 of 2) 

APP MODE: MODES 1 - 4 CLAS: ALERT 

CATEGORY: [S] System Malfunction 

NUMARCINESP-007 INITIATING CONDITION: 
SA5 AC power capability to essential busses reduced to a single power source for greater than 15 minutes such that any additional single failure would result in station blackout.  
1. Either of the following conditions exist: (a and b) 
a. Loss of Power to <site-specific> Transformers for Greater Than 15 Minutes, AND b. Onsite Power Capability has been Degraded to one (Train of) Emergency Bus(ses) Powered From a Single Onsite Power Source due to the Loss of: <site-specific list> 

PVNGS EMERGENCY ACTION LEVEL (EAL): Either PBA-EI-S03 or PBB-EI-S04 indicates no voltage in Modes 1-4 under the following condition: 

Loss of offsite power (ESF XFMRs) to both 4.16 KV Class 1 E buses PBA-S03 and PBB-S04 for > 15 minutes and one 4.16 KV Class 1E bus is powered from a single onsite power source (EDG) 
OR 
Loss of onsite power (EDGs) to both 4.16 KV Class 1E buses PBA-S03 and PBB-S04 for > 15 minutes and one 4.16 KV Class 1 E bus is powered from a single offsite power source (ESF XFMR) 

LOCATION: Appendix A, Table 2: ELECTRICAL / Row 1 

TECHNICAL BASIS: 
This EAL is intended to provide an escalation from EAL [SUI-1]. The condition indicated is the degradation of the offsite and onsite power systems such that any additional single failure would result in a total loss of power to both essential buses. This condition could occur due to a loss of offsite power with a concurrent failure of one emergency diesel generator to supply power to its respective emergency bus. Another related condition could be the loss of all offsite power to the essential buses from the ESF Transformers and loss of both emergency diesel generators with only one train of emergency buses being backfed from the unit main generator, or the loss of both emergency diesel generators with only one train of emergency buses being backfed from offsite power. The subsequent loss of this single power source would escalate the event to an SAE in accordance with EAL [SS1-1]. Control Room indications representing this condition would be all power supplies to both essential buses unavailable except for a single power source such that if lost, would establish the single failure vulnerability. Since PVNGS is a multi-unit site, credit is allowed for a cross-tie of another unit's emergency diesel generator, provided that the evolution is being directed by plant procedures. However, the impact of this condition on other safety functions 
must be considered.  
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NUMARC DEVIATION: 
The EAL is not exclusive to specific transformers as the source of the loss of power, since the 
condition could be due to other causes. Breaker problems or relay faults would lead to the specified 
condition, as well. It is irrelevant what the actual cause of the condition may be. What is relevant is that the condition should be identified and actions, as a result of the loss of power, should be taken to properly classify the event and proceed under direction of plant procedures.  

This EAL does not address specific Control Room annunciator indications for this condition due to 
the inconsistencies associated with it. Control Room annunciation is utilized in analyzing the 
condition, as directed by plant annunciator response procedures which direct subsequent actions 
based on priorities established within those procedures.  

SOURCE DOCUMENT: 

41 AL-1 RK1A, Panel B01A Alarm Responses, Rev. 03.01 
41AL-1RK1 B, Panel B01B Alarm Responses, Rev. 02.08 
41AL-1RK1C, Panel B01C Alarm Responses, Rev. 03.19 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.26 2-4 

APP MODE: MODES 5 - 6, Defueled CLA :ALERT 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-007 INITIATING CONDITION: 
SA1 Loss of All Offsite Power and Loss of All Onsite AC Power to Essential Busses During Cold 
Shutdown Or Refueling Mode.  
1. The following conditions exist: 
a. Loss of power to (site-specific) transformers.  
AND 
b. Failure of (site-specific) emergency generators to supply power to emergency busses.  
AND 
c. Failure to restore power to at least one emergency bus within 15 minutes from the time of loss of 
both offsite and onsite AC power.  

PVNGS EMERGENCY ACTION LEVEL (EAL,: 

Loss of offsite power (ESF XFMRs) and loss of onsite AC power (EDGs) to both 4.16 KV Class 1 E 
buses PBA-S03 and PBB-S04 for > 15 minutes in Modes 5-6 and Defueled 

LOCATION: Appendix A, Table 2: ELECTRICAL / Row 2 

TECHNICAL BASIS: 
Loss of all AC power compromises all plant safety systems requiring electric power including SDC, ECCS, Containment Spray, Spent Fuel Heat Removal, and the Ultimate Heat Sink (SP). When in Cold Shutdown, Refueling, or a Defueled Mode, the event can be classified as an ALERT because of the significantly reduced decay heat, lower RCS temperature and pressure, and the increased time to restore one of the emergency buses relative to that specified for the SAE EAL. Fifteen minutes is selected as a threshold to exclude transient or momentary power losses.  

NUMARC DEVIATION: 
The EAL is not exclusive to specific transformers as the source of the loss of power, since the condition could be due to other causes. Breaker problems or relay faults would lead to the specified condition, as well. It is irrelevant what the actual cause of the condition may be. What is relevant is that the condition should be identified and actions, as a result of the loss of power, should be taken to properly classify the event and proceed under direction of plant procedures.  

SOURCE DOCUMENT: 

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.27 2-5 

APP MODE: MODES 1 - 4 CLA: SAE 

CATEGORY: [S] System Malfunction

NUMARC/NESP-p07 INITIATING CONDITION: 
SS1 Loss of All Off site Power and Loss of All Onsite AC Power to Essential Busses.  
1. The following conditions exist: 
a. Loss of power to (site-specific) transformers.  
AND 
b. Failure of (site-specific) emergency generators to supply power to emergency busses.  
AND 
c. Failure to restore power to at least one emergency bus within (site-specific) minutes from the time 
of loss of both offsite and onsite AC power.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Loss of offsite power (ESF XFMRs) and loss of onsite AC power (EDGs) to both 4.16 KV Class 1 E 
buses PBA-S03 and PBB-S04 for > 15 minutes in Modes 1-4 

LOCATION: Appendix A, Table 2: ELECTRICAL / Row 1 

TECHNICAL BASIS: 

Loss of all AC power compromises all plant safety systems requiring electric power including SDC, 
ECCS, Containment Spray, Spent Fuel Heat Removal, and the Ultimate Heat Sink (SP). Prolonged loss of all AC power will cause core uncovering and loss of containment integrity. Thus, this event 
can escalate to a General Emergency. The fifteen minute time duration is selected to exclude 
transient and momentary power losses.  

NUMARC DEVIATION: 

The EAL is not exclusive to specific transformers as the source of the loss of power, since the 
condition could be due to other causes. Breaker problems or relay faults would lead to the specified 
condition, as well. It is irrelevant what the actual cause of the condition may be. What is relevant is that the condition should be identified and actions, as a result of the loss of power, should be taken to properly classify the event and proceed under direction of plant procedures.  

SOURCE DOCUMENT

NUMARC/NESP-O07, Methodology for Development of Emergency Action Levels, Rev. 2 

2-5
'V216 08NI (8-88)PV216-08NI (8-88)

I 
I



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 314 of 440 

Revision EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix P Page 59 of 146 

1.5.28 2-6 

APP MODE: MODES 1 - 4 CLAS: SAE 
CATEGORY: [S] System Malfunction 

NUMARCINESP-007 INITIATING CONDITION: 

SS3 Loss of All Vital DC Power.  
1. Loss of All Vital DC Power based on (site-specific) bus voltage indications for greater than 15 
minutes.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 
Loss of all required 125 V Class 1E DC power (voltage < 112 as indicated on PKA-EI-M41, PKB-EI-M42, PKC-EI-M43, and/or PKD-EI-M44) for > 15 minutes in Modes 1-4 

LOCATION: Appendix A, Table 2: ELECTRICAL / Row 3 

TECHNICAL BASIS: 

Loss of all DC power compromises the ability to monitor and control plant safety functions.  Prolonged loss of all DC power will cause core uncovering and loss of containment integrity when there is significant decay heat and sensible heat in the Reactor Coolant System. Fifteen minutes is selected as a threshold to exclude transient and momentary power losses.  

Bus voltage of 112 is based on minimum bus voltage necessary for the operation of safety related equipment (i.e., 110.25 volts), as determined by the Engineering calculation performed to ascertain the two-hour Operability requirement with minimum bus voltage required to meet Technical Specifications OPERABILITY and by the acceptance criteria contained in 32ST-9PK03. Since instrument inaccuracy of 1% of full scale (150) results in an additional 1.5 volts needed to be applied, and since 1/2 of each minor division (i.e., 2 volts) is as close as can technically be monitored, 111.75 volts is rounded up to 112 volts as the threshold for this EAL.  

NUMARC DEVIATION: 
NONE 

SOURCE DOCUMENT: 

Engineering Calculation 13-EC-PK-1 61, Rev. 6 
PVNGS Procedure 32MT-9ZZ09, Meter Calibration, Rev. 02.04 PVNGS Procedure 32ST-9PK03, 18 Month Surveillance Test of Station Batteries, Rev. 05.01 Combustion Engineering, Inc., Report on Combustion Engineering Input to Station Blackout Battery Evaluation for Palo Verde Units 1, 2, & 3, NOV 30, 1988 
Regulatory Guide 1.155, Station Blackout, AUG 1988 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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APP MODE: MODES 1-4 CLAS GE 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-007 INITIATING CONDITION: 

SG1 Prolonged Loss of All Offsite Power and Prolonged Loss of All Onsite AC Power.  1. Prolonged loss of all offsite and onsite AC power as indicated by: 
a. Loss of power to (site-specific) transformers.  
AND 
b. Failure of (site-specific) emergency diesel generators to supply power to emergency busses.  
AND 
c. At least one of the following conditions exist: 
Restoration of at least one emergency bus within (site-specific) hours is NOTlikely 
OR 
(Site-Specific) Indication of continuing degradation of core cooling based on Fission Product Barrier 
monitoring.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Loss of offsite power (ESF XFMRs) and loss of onsite AC power (EDGs) to both 4.16 KV Class 1 E 
buses PBA-S03 and PBB-S04 in Modes 1-4 
AND 
Power restoration to at least one 4.16 KV Class 1 E bus within 4.5 hours is not likely or degradation 
of core cooling based on Fission Product Barrier monitoring is indicated 

LOCATION: Appendix A, Table 2: ELECTRICAL / Row 1 

TECHNICAL BASIS: 
Loss of all AC power compromises all plant safety systems requiring electric power including SDC, ECCS, Containment Spray, Spent Fuel Heat Removal, and the Ultimate Heat Sink (SP). Prolonged loss of all AC power will lead to loss of fuel clad, RCS, and containment. The 4.5 hour time duration to restore AC power is based on the site blackout coping analysis performed in conformance with 10 CFR 50.63 and Regulatory Guide 1.155, Station Blackout. Appropriate allowance for offsite emergency response exists. Although this EAL may be redundant to Fission Product Barrier EAL(s), its inclusion is necessary to better assure timely recognition and emergency response.  
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1.5.30 2-7 (page 2 of 2) 

TECHNICAL BASIS (continued... : The specification of this EAL assures that in the unlikely event of a prolonged loss of power to both essential buses, timely recognition of the seriousness of the event occurs and that declaration of a General Emergency occurs as early as is appropriate, based on a reasonable assessment of the 
event trajectory.  

The likelihood of restoring at least one emergency bus is based on a realistic appraisal of the situation, since a delay in an upgrade decision based on only a chance of mitigating the event could result in a loss of valuable time in preparing and implementing public protective actions.  

In addition, under these conditions, fission product barrier monitoring capability may be degraded.  Although it may be difficult to predict when power can be restored, it is necessary to give the Emergency Operations Director/Emergency Coordinator a reasonable idea of how quickly (s)he may need to declare a General Emergency based on two major considerations: 

1. Are there any present indications that core cooling is already degraded to the point that Loss or Potential Loss of Fission Product Barriers is IMMINENT? 

2. If there are no present indications of such core cooling degradation, how likely is it that power can be restored in time to assure that a loss of two barriers with a potential loss of the third barrier can 
be prevented? 

Thus, indication of continuing core cooling degradation must be based on Fission Product Barrier monitoring with particular emphasis on Emergency Operations Director/Emergency Coordinator judgment as it relates to IMMINENT Loss or Potential Loss of fission product barriers and degraded 
ability to monitor fission product barriers.  

NUMARC DEVIATION: 
The EAL is not exclusive to specific transformers as the source of the loss of power, since the condition could be due to other causes. Breaker problems or relay faults would lead to the specified condition, as well. It is irrelevant what the actual cause of the condition may be. What is relevant is that the condition should be identified and actions, as a result of the loss of power, should be taken to properly classify the event and proceed under direction of plant procedures.  

SOURCE DOCUMENT
Combustion Engineering, Inc., Evaluation of a Prolonged Station Blackout with Plant Recovery, 
Prepared for Arizona Public Service Company, MAR 1989 
Regulatory Guide 1.155, Station Blackout, AUG 1988 
NUMARC 87-00, Station Blackout at Light Water Reactors 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.31 3-1 (page 1 of 2) 

APP MODE: MODES 1 - 6 CLA NUE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AUl Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment that Exceeds 
Two Times the Radiological Technical Specifications for 60 Minutes or Longer.  
1. A valid reading on one or more of the following monitors that exceeds the "value shown" (site 
specific monitors) indicates that the release may have exceeded the above criterion and indicates 
the need to assess the release with (site-specific procedure): 
(site-specific list) 
NOTE: If the monitor reading(s) is sustained for longer than 60 minutes and the required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading.  
2. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or release 
rates with a release duration of 60 minutes or longer in excess of two times (site-specific technical 
specifications).  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

* Per 74RM-9EF41: 
Confirmed Plant Vent sample analysis or valid reading on Plant Vent RU-1 43 CH-1 indicating 
> 1.22E-03 pCi/cc sustained for 60 minutes or longer 
OR 
Valid dose assessment indicates > 1000 mrem/year Total Body Dose at the Site Boundary 

* If the monitor reading is sustained for longer than the time frame specified and required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 1 

TECHNICAL BASIS: 

The term "Unplanned", as used in this context, includes any release for which a radioactive 
discharge permit was not prepared, or a release that exceeds the conditions (e.g., minimum dilution 
flow, maximum discharge flow, a/arm setpoints, etc.) on the applicable permit.  
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TECHNICAL BASIS (continued... ): 
Unplanned releases in excess of two times the site Off site Dose Calculation Manual (ODCM) that continue for 60 minutes or longer represent an uncontrolled situation and hence, a potential degradation in the level of safety. The final integrated dose (which is very low in the NUE Classification) is not the primary concern here; it is the degradation in plant control implied by the fact that the release was not isolated within 60 minutes. Therefore, it is not intended that the release be averaged over 60 minutes. For example, a release of 4 times the ODCM for 30 minutes does not exceed this EAL. Further, the Emergency Coordinator should not wait until 60 minutes has elapsed, but should declare the event as soon as it is determined that the release duration has or 

will likely exceed 60 minutes.  

10 CFR 50.72 requires a non-emergency four-hour report for a release that exceeds 2 times maximum permissible concentrations (MPC) in unrestricted areas averaged over a period of one hour. There is generally more than one applicable ODCM limit (e.g., air dose rate, organ dose rate, organ doses, release rates, etc.). Often, effluent monitor alarms are based on instantaneous release rates. Depending on the source term, other ODCM limits may impose more restrictions.  For this reason, the EALs should trigger an assessment of all applicable ODCM limits.  

Monitor indications are calculated on the basis of the methodology of the ODCM and other procedures which are used to demonstrate compliance with 10 CFR 20 and/or 10 CFR 50 Appendix I requirements. Annual average meteorological criteria is also used where allowed.  

The following calculation is used to derive the RU-143 HI Alarm setpoint, which correlates to the 
ODCM limit for offsite dose: 

mrem 500 yr 
(1750 m e -y= ecc 

6 .12E-04 uCi/cc .... rem /yrj (8.91E-06 "' ) (111000cfm) (471.9 6 24sec 

Where: 500 =Total Body Dose Rate Limit in mrern/yr 
111000 = Maximum process flow for the Plant Vent in CFM w/o Refueling Purge 1750 = Equivalent Total Body Dose in mrem/yr per PCi/m 3 using 1% failed fuel mix 
8.91 E-06 = Highest annual X/Q in sec/m 3 from the ODCM 
471.9 = A units conversion factor in cc/sec per CFM 

NUMARC DEVIATION: 
Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications (Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  Liquid releases are not addressed in the EAL as PVNGS is a *dry" site comprising no liquid releases 
offsite (RE: PVNGS UFSAR Section 11.2.3).  

SOURCE DOCUMENT: 

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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APP MODE: MODES 1 - 6 CLASS: NUE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 
AU1 Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment that Exceeds 
Two Times the Radiological Technical Specifications for 60 Minutes or Longer.  
1. A valid reading on one or more of the following monitors that exceeds the "value shown" (site 
specific monitors) indicates that the release may have exceeded the above criterion and indicates 
the need to assess the release with (site-specific procedure): (site-specific list) 
NOTE: If the monitor reading(s) is sustained for longer than 60 minutes and the required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading.  
2. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or release 
rates with a release duration of 60 minutes or longer in excess of two times (site-specific technical 
specifications).  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

* Per 74RM-9EF41: 

Confirmed Fuel Bldg. sample analysis or valid reading on Fuel Bldg. RU-145 CH-1 indicating 
> 3.12E-03 pCi/cc sustained for 60 minutes or longer 
OR 
Valid dose assessment indicates > 1000 mrem/year Total Body Dose at the Site Boundary 

* If the monitor reading is sustained for longer than the time frame specified and required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 2 

TECHNICAL BASIS: 

The term "Unplanned", as used in this context, includes any release for which a radioactive 
discharge permit was not prepared, or a release that exceeds the conditions (e.g., minimum dilution 
flow, maximum discharge flow, alarm setpoints, etc.) on the applicable permit.  
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TECHNICAL BASIS (continued... : 
Unplanned releases in excess of two times the site Offsite Dose Calculation Manual (ODCM) that 
continue for 60 minutes or longer represent an uncontrolled situation and hence, a potential 
degradation in the level of safety. The final integrated dose (which is very low in the NUE 
Classification) is not the primary concern here; it is the degradation in plant control implied by the 
fact that the release was not isolated within 60 minutes. Therefore, it is not intended that the release 
be averaged over 60 minutes. For example, a release of 4 times the ODCM for 30 minutes does 
not exceed this EAL. Further, the Emergency Coordinator should not wait until 60 minutes has 
elapsed, but should declare the event as soon as it is determined that the release duration has or 
will likely exceed 60 minutes.  

10 CFR 50.72 requires a non-emergency four-hour report for a release that exceeds 2 times 
maximum permissible concentrations (MPC) in unrestricted areas averaged over a period of one 
hour. There is generally more than one applicable ODCM limit (e.g., air dose rate, organ dose rate, 
organ doses, release rates, etc.). Often, effluent monitor alarms are based on instantaneous 
release rates. Depending on the source term, other ODCM limits may impose more restrictions.  
For this reason, the EALs should trigger an assessment of all applicable ODCM limits.  

Monitor indications are calculated on the basis of the methodology of the ODCM and other 
procedures which are used to demonstrate compliance with 10 CFR 20 and/or 10 CFR 50 Appendix 
I requirements. Annual average meteorological criteria is also used where allowed.  

The following calculation is used to derive the RU-145 HI Alarm setpoint, which correlates to the 
ODCM limit for offsite dose: 

mrem 500 500 yr 
=1.56E-03 uCi /cc mrem / yr sccc / sec 

(1750 ) (8.91E-06 ise ) (43500 cfm) (471.9 cce--c 

Where: 500 = Total Body Dose Rate Limit in mrern/yr 
43500 = Maximum process flow for the Fuel Bldg. in CFM 
1750 = Equivalent Total Body Dose in mrem/yr per pCi/m 3 using 1% failed fuel mix 
8.91 E-06 = Highest annual X/Q in sec/m 3 from the ODCM 
471.9 = A units conversion factor in cc/sec per CFM 

NUMARC DEVIATION: 
Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

Liquid releases are not addressed in the EAL as PVNGS is a "dry" site comprising no liquid releases 
offsite (RE: PVNGS UFSAR Section 11.2.3).  

SOURCE DOCUMENT: 
PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 
PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 
File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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APP MODE: MODES 1 - 6 CLA NUE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 
AU1 Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment that Exceeds 
Two Times the Radiological Technical Specifications for 60 Minutes or Longer.  
4. Valid indication on automatic real-time dose assessment capability greater than (site-specific 
value) for 60 minutes or longer [for sites having such capability].  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Unplanned radioactivity release which results in Site Boundary Dose Rates > 2 x ODCM Section 
3.0, 4.0, and 5.0 limits as measured with portable instrumentation 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 3 

TECHNICAL BASIS: 

The term "Unplanned", as used in this context, includes any release for which a radioactive 
discharge permit was not prepared, ora release that exceeds the conditions (e.g., minimum dilution 
flow, maximum discharge flow, alarm setpoints, etc.) on the applicable permit.  

Unplanned releases in excess of two times the site Offsite Dose Calculation Manual (ODCM) that 
continue for 60 minutes or longer represent an uncontrolled situation and hence, a potential 
degradation in the level of safety. The final integrated dose (which is very low in the NUE 
Classification) is not the primary concern here; it is the degradation in plant control implied by the 
fact that the release was not isolated within 60 minutes. Therefore, it is not intended that the release 
be averaged over 60 minutes. For example, a release of 4 times the ODCM for 30 minutes does 
not exceed this EAL. Further, the Emergency Coordinator should not wait until 60 minutes has 
elapsed, but should declare the event as soon as it is determined that the release duration has or 
will likely exceed 60 minutes.  

10 CFR 50.72 requires a non-emergency four-hour report for a release that exceeds 2 times 
maximum permissible concentrations (MPC) in unrestricted areas averaged over a period of one 
hour. There is generally more than one applicable ODCM limit (e.g., airdose rate, organ dose rate, 
organ doses, release rates, etc.). Often, effluent monitor alarms are based on instantaneous 
release rates. Depending on the source term, other ODCM limits may impose more restrictions.  
For this reason, the EALs should trigger an assessment of all applicable ODCM limits.  

Monitor indications are calculated on the basis of the methodology of the ODCM and other 
procedures which are used to demonstrate compliance with 10 CFR 20 and/or 10 CFR 50 Appendix 
I requirements. Annual average meteorological criteria is also used where allowed.  
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NUMARC DEVIATION: 

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4. 11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

Liquid releases are not addressed in the EAL as PVNGS is a "dry" site comprising no liquid releases 
offsite (RE: PVNGS UFSAR Section 11.2.3).  

In lieu of specific dose rate values, reference to the Offsite Dose Calculation Manual (ODCM) is 
included as part of the EAL due to the magnitude of entries and their respective bases within the 
ODCM.  

PVNGS has committed in its Emergency Plan to specify into its EALs appropriate Site Boundary 
Dose Rates as measured with portable instrumentation. No automatic real-time instrumentation 
exists at the Site Boundary.  

SOURCE DOCUMENT

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 
PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 
File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
PVNGS Commitment RCTS 033715 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
PVNGS Emergency Plan, Rev. 14 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.37 3-4 

APP MODE: MODES 1-6 CLASS:NUE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 
AU1 Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment that Exceeds 
Two Times the Radiological Technical Specifications for 60 Minutes or Longer.  
4. Valid indication on automatic real-time dose assessment capability greater than (site-specific 
value) for 60 minutes or longer [for sites having such capability].  

PVNGS EMERGENCY ACTION LEVEL (EAL : 

Site Boundary Dose Rate > 0.1 mrern/hr Deep Dose Equivalent as measured with portable 
instrumentation 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 4 

TECHNICAL BASI: 

A measured dose rate of 0.1 mrem/hr Deep Dose Equivalent at the Site Boundary indicates entry 
into a Notification of Unusual Event (NUE).  

NUMARC DEVIATION: 

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

Liquid releases are not addressed in the EAL as PVNGS is a "dry" site comprising no liquid releases 
offsite (RE: PVNGS UFSAR Section 11.2.3).  

PVNGS has committed in its Emergency Plan to specify into its EALs appropriate Site Boundary 
Dose Rates as measured with portable instrumentation. No automatic real-time instrumentation 
exists at the Site Boundary.  

SOURCE DOCUMENT: 

PVNGS Commitment RCTS 033715 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
PVNGS Emergency Plan, Rev. 14 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.38 3-5 

APP MODE: MODES 1 - 6 CLASS:NUE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARCINESP-007 INITIATING CONDITION: 
AU2 Unexpected increase in Plant Radiation or Airborne Concentration.  
4. Valid Direct Area Radiation Monitor readings increases by a factor of 1000 over normal * levels.  
* Normal levels can be considered as the highest reading in the past twenty-four hours excluding 
the current peak value.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Unexpected increase by a factor of 1000 over normal levels in valid direct area radiation monitor 
readings within the unit 

(normal levels comprise the highest reading in the past 24 hours excluding the current peak value) 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 5 

TECHNICAL BAqS: 

This EAL addresses unplanned increases in in-plant radiation levels that represent a degradation 
in the control of radioactive material, and represent a potential degradation in the level of safety of 
the plant. Possible events which could lead to loss of control of radioactive material of this 
magnitude include, but are not limited to: 

"* Spent resin transfer with a resin spill or resin hose break 
"* Waste Gas Decay Tank leak or rupture 

If the increases impair safe plant operations, then this EAL escalates to an ALERT.  

NUMARC DEVIATION: 

Per NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2, 
Questions and Answers, June 1993, Abnormal Rad Levels/ Radiological Effluent, Question #13, 
the inclusion of "airborne concentration" in AU2 is an error and should be disregarded. Hence, no 
mention of "airborne concentration" exists in this EAL.

SOURCE DOCUMENT

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2, Questions and 
Answers, June 1993 
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APP MODE: MODES 1 - 6 CLASS: NUE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AU2 Unexpected increase in Plant Radiation or Airborne Concentration.  
1. (Site-Specific) indication of uncontrolled water level decrease in the reactor refueling cavity with 
all irradiated fuel assemblies remaining covered by water.  
2. Uncontrolled water level decrease in the spent fuel pool and fuel transfer canal with all irradiated 
fuel assemblies remaining covered by water.

PVNGS EMERGENCY ACTION LEVEL (EAL):

Uncontrolled water level decrease (as indicated by associated level alarms, sumps, or by visual 
indication) in the reactor refueling cavity, spent fuel pool, and/or fuel transfer canal with all irradiated 
fuel assemblies remaining covered by water 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 6 

TECHNICAL BASIS: 

These events tend to have long lead times relative to potential for radiological release outside the 
Site Boundary. Thus, impact to public health and safety is very low.  

In light of reactor cavity seal failure incidents at two different PWRs and loss of water in the spent 
fuel pool/fuel transfer canal at a BWR, all occurring since 1984, explicit coverage of these types of 
events is appropriate, given their potential for increased doses to plant staff. Classification as an 
NUE is warranted as a precursor to a more serious event.  

NUMARC DEVIATION: 

Per NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2, 
Questions and Answers, June 1993, Abnormal Rad Levels / Radiological Effluent, Question #13, 
the inclusion of "airborne concentration" in AU2 is an error and should be disregarded. Hence, no 
mention of "airborne concentration" exists in this EAL.  

SOURCE DOCUMENT: 

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2, 
Questions and Answers, June 1993 
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APP MODE: MODES 1 - 6 CLA NUE 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-0p7 INITIATING CONDITION: 

SU4 Fuel Clad Degradation.  
2. (Site-Specific) coolant sample activity value indicating fuel clad degradation greater than 
Technical Specification allowable limits.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

RCS specific activity > Technical Specification allowable limits 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 7 

TECHNICAL BASIS: 

This EAL is considered to reflect a potential degradation in the level of safety of the plant and a 
potential precursor to more serious problems. The Technical Specification limit is set to ensure that 
following a steam generator tube rupture accident in conjunction with an assumed steady state 
steam generator leak rate of 1 gpm and a concurrent loss of offsite electrical power, the 2-hour dose 
rate to the public will not exceed ODCM limits for exposure to the public. The action required is a 
plant shutdown with Tc < 500'F within 6 hours for activity exceeding 1 00/E-Bar. With the specific 
activity of the coolant exceeding 1.0 pCi/gm Dose Equivalent 1131 for more than 48 hours during one 
continuous time interval, or exceeding a limit line specified in Technical Specifications Figure 3.4
1, the action required is plant shutdown with Tc < 500'F within 6 hours. The permission to operate 
for a limited period of time with the primary coolant activity greater than 1.0 pCi/gm, but below the 
curve in Technical Specification Figure 3.4-1, accommodates possible Iodine spiking which may 
accompany changes in reactor thermal power.  

NUMARC DEVIATION: 

NONE. PVNGS Technical Specifications depicts values associated with RCS specific activity.  

SOURCE DOCUMENT: 

Offsite Dose Calculation Manual (ODCM), Rev. 7 
PVNGS Unit 1 Technical Specifications, Amendment 74 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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APP MODE: MODES 1 - 6 CLAS:ALERT 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AA1 Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment that Exceeds 
200 Times Radiological Technical Specifications for 15 Minutes or Longer.  
1. A valid reading on one or more of the following monitors that exceeds the value shown indicates 
that the release may have exceeded the above criterion and indicates the need to assess the 
release with (site-specific procedure): 
(site-specific list) 
NOTE: If the monitor reading(s) is sustained for longer than 15 minutes and the required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading.  
2. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or release 
rates in excess of (200 x site-specific technical specifications) for 15 minutes or longer.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

* Per 74RM-9EF41: 
Confirmed Plant Vent sample analysis or valid reading on Plant Vent RU-1 43 CH-1 indicating 
> 1.22E-02 pCi/cc sustained for 15 minutes or longer 
OR 
Valid 
dose assessment indicates > 10000 mrem/year Total Body Dose at the Site Boundary 

* If the monitor reading is sustained for longer than the time frame specified and required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading 

LOCATION: Appendix A, Table 3: RADIOLOGICAL/ Row 1 

TECHNICAL BASIS: 

This event escalates from the NUE by escalating the magnitude of the release by a factor of 10.  
Prorating the 500 mrern/yr criterion for both time (8760 hr/yr) and the 20 multiplier, the associated 
Site Boundary Dose Rate would be 1.0 mrern/hr. The required release duration was reduced to 15 
minutes in recognition of the increased severity.  

3-8
PV21"O8N (8-88)PV2 I6-08N• (8-88)



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 328 of 440

'V216-ONI (8 88ý

Revision 
EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 Reiso 

Appendix P Page 73 of 146 

1.5.42 3-8 (page 2 of 2) 

TECHNICAL BASIS (continued...): 

Monitor indications are calculated on the basis of the methodology of the ODCM and other procedures which are used to demonstrate compliance with 10 CFR 20 and/or 10 CFR 50 Appendix I requirements -- adjusted upwards by a factor of 20. Annual average meteorological criteria is also 
used where allowed.  

The following calculation is used to derive the EAL for an ALERT on the Plant Vent reading, which 
correlates to 20 times the ODCM limit for offsite dose: 

mrem 10000 
yr 1r= 

1.22E-02 uCi /cc (1750 mrem/yr) (8 .91E-06 se, ) (1110000fm) (471.9 cc/sec) 

Where: 10000 = 20 times the Total Body Dose Rate Limit of 500 in mrem/yr 
111000 = Maximum process flow for the Plant Vent in CFM w/o Refueling Purge 
1750 = Equivalent Total Body Dose in mrerr/yr per pCi/m3 using 1% failed fuel mix 
8.91 E-06 = Highest annual X/Q in sec/m 3 from the ODCM 
471.9 = A units conversion factor in cc/sec per CFM 

NUMARC DEVIATION: 

Since a NUMARC/NESP-007 referenced multiplier of 200 yields a value approaching the Site Area Emergency threshold calculated per the EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear Incidents, a multiplier of 20 is selected to allow a configuration representing a valid, incremental escalation from NUE to ALERT, and from ALERT to SAE.  

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

Liquid releases are not addressed in the EAL as PVNGS is a "dry" site comprising no liquid releases 
off site (RE: PVNGS UFSAR Section 11.2.3).  

SOURCE DOCUMENT: 

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 
File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear 
Incidents 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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APP MODE: MODES 1 - 6 CLASS:ALERT 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARCMNESP-007 INITIATING CONDITION: 

AA1 Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment that Exceeds 
200 Times Radiological Technical Specifications for 15 Minutes or Longer.  
1. A valid reading on one or more of the following monitors that exceeds the value shown indicates 
that the release may have exceeded the above criterion and indicates the need to assess the 
release with (site-specific procedure): 
(site-specific list) 
NOTE: If the monitor reading(s) is sustained for longer than 15 minutes and the required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading.  
2. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or release 
rates in excess of (200 x site-specific technical specifications) for 15 minutes or longer.  

PVNGS EMERGENCY ACTION LEVEL (EALQ: 

* Per 74RM-9EF41: 
Confirmed Fuel Bldg. sample analysis or valid reading on Fuel Bldg. RU-1 46 CH-1 indicating 
> 1.13E-01 pCi/cc sustained for 15 minutes or longer 
OR 
Valid dose assessment indicates > 10000 mrerm/year Total Body Dose at the Site Boundary 

* If the monitor reading is sustained for longer than the time frame specified and required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 2 

TECHNICAL BA SI,: 

This event escalates from the NUE by escalating the magnitude of the release by a factor of 10.  
Prorating the 500 mrermlyr criterion for both time (8760 hr/yr) and the 20 multiplier, the associated 
Site Boundary Dose Rate would be 1.0 mrerm/hr. The required release duration was reduced to 15 
minutes in recognition of the increased severity.  
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TECHNICAL BASIS (continued...): 

Monitor indications are calculated on the basis of the methodology of the ODCM and other procedures which are used to demonstrate compliance with 10 CFR 20 and/or 10 CFR 50 Appendix I requirements -- adjusted upwards by a factor of 20 and by a factor which is the ratio of the normal process flowrate to the Essential ventilation process flowrate for the Fuel Building Exhaust. Annual 
average meteorological criteria is also used where allowed.  

The following calculation is used to derive the EAL for an ALERT on the Fuel Bldg. Exhaust, which 
correlates to 20 times the ODCM limit for offsite dose: 

mrem 
10000 me 1 0 yr.13E-01 

uCi/cc 
(1750 mrem/yr) (8.91E-06 se ) (12000cfm) (471.9 cc/sec) uCi /m 3  

cfm 

Where: 10000 = 20 times the Total Body Dose Rate Limit of 500 in mrern/yr 
12000 = Maximum process flow for the Fuel Bldg. in CFM 
1750 = Equivalent Total Body Dose in mrem/yr per'Ci/m3 using 1% failed fuel mix 
8.91 E-06 = Highest annual ,/Q in sec/m 3 from the ODCM 
471.9 = A units conversion factor in cc/sec per CFM 

NUMARC DEVIATION: 

Since a NUMARC/NESP-007 referenced multiplier of 200 yields a value approaching the Site Area Emergency threshold calculated per the EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear Incidents, a multiplier of 20 is selected to allow a configuration 
representing a valid, incremental escalation from NUE to ALERT, and from ALERT to SAE.  

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

Liquid releases are not addressed in the EAL as PVNGS is a "dry" site comprising no liquid releases 
offsite (RE: PVNGS UFSAR Section 11.2.3).  

SOURCE DOCUMENT.  

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 
File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear 
Incidents 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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APP MODE: MODES 1 - 6 
CLAS_: ALERT 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AA1 Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment that Exceeds 200 Times Radiological Technical Specifications for 15 Minutes or Longer.  4. Valid indication on automatic real-time dose assessment capability greater than (200 x sitespecific Technical Specifications value) for 15 minutes or longer [for sites having such capability].  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Unplanned radioactivity release which results in Site Boundary Dose Rates > 20 x ODCM Section 3.0, 4.0, and 5.0 limits as measured with portable instrumentation 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 3 

TECHNICAL BASIS: 

This event escalates from the NUE by escalating the magnitude of the release by a factor of 20.  Prorating the 500 mrem/yr criterion for both time (8760 hr/yr) and the 20 multiplier, the associated Site Boundary Dose Rate would be 1.0 mrern/hr. The required release duration was reduced to 15 minutes in recognition of the increased severity.  

Monitor indications are calculated on the basis of the methodology of the ODCM and other procedures which are used to demonstrate compliance with 10 CFR 20 and/or 10 CFR 50 Appendix I requirements -- adjusted upwards by a factor of 20. Annual average meteorological criteria is also 
used where allowed.  

NUMARC DEVIATION: 

Since a NUMARC/NESP-007 referenced multiplier of 200 yields a value approaching the Site Area Emergency threshold calculated per the EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear Incidents, a multiplier of 20 is selected to allow a configuration representing a valid, incremental escalation from NUE to ALERT, and from ALERT to SAE.  
Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications (Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  
Liquid releases are not addressed in the EAL as PVNGS is a "dry" site comprising no liquid releases 
offsite (RE: PVNGS UFSAR Section 11.2.3).  
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NUMARC DEVIATION (continued... : 

In lieu of specific dose rate values, reference to the Offsite Dose Calculation Manual (ODCM) is included as part of the EAL due to the magnitude of entries and their respective bases within the 
ODCM.  

PVNGS has committed in its Emergency Plan to specify into its EALs appropriate Site Boundary Dose Rates as measured with portable instrumentation. No automatic real-time instrumentation 
exists at the Site Boundary.  

SOURCE DOCUMENT: 

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 
File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
PVNGS Commitment RCTS 033715 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
PVNGS Emergency Plan, Rev. 14 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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APP MODE: MODES 1 - 6 CLASS: ALERT 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARCINESP-007 INITIATING CONDITION: 

AA1 Any Unplanned Release of Gaseous or Liquid Radioactivity to the Environment that Exceeds 
200 Times Radiological Technical Specifications for 15 Minutes or Longer.  
4. Valid indication on automatic real-time dose assessment capability greater than (200 x site
specific Technical Specifications value) for 15 minutes or longer [for sites having such capability].  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Site Boundary Dose Rate > 1.0 mrem/hr Deep Dose Equivalent as measured with portable 
instrumentation 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 4 

TECHNICAL BASIS: 

A measured dose rate of 1.0 mrem/hr Deep Dose Equivalent at the Site Boundary indicates entry 
into an ALERT.  

NUMARC DEVIATION: 

Since a NUMARC/NESP-007 referenced multiplier of 200 yields a value approaching the Site Area 
Emergency threshold calculated per the EPA-400-R-92-001, Manual of Protective Action Guides 
and Protective Actions for Nuclear Incidents, a multiplier of 20 is selected to allow a configuration 
representing a valid, incremental escalation from NUE to ALERT, and from ALERT to SAE.  

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4. 11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

Liquid releases are not addressed in the EAL as PVNGS is a "dry" site comprising no liquid releases 
offsite (RE: PVNGS UFSAR Section 11.2.3).  

PVNGS has committed in its Emergency Plan to specify into its EALs appropriate Site Boundary 
Dose Rates as measured with portable instrumentation. No automatic real-time instrumentation 
exists at the Site Boundary.  

SOURCE DOCUMENT: 

PVNGS Commitment RCTS 033715 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
PVNGS Emergency Plan, Rev. 14 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 3 -1 1
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APP MODE: MODES 1 - 6 CLAS: ALERT 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AA3 Release of Radioactive Material or Increases in Radiation Levels Within the Facility That 
Impedes Operation of Systems Required to Maintain Safe Operations or to Establish or Maintain 
Cold Shutdown 
1. Valid (site-specific) radiation monitor readings GREATER THAN 15 mR/hr in areas requiring 
continuous occupancy to maintain plant safety functions: 
- (Site-specific) list 
2. Valid (site-specific) radiation monitor readings GREATER THAN <site specific> values in areas 
requiring infrequent access to maintain plant safety functions.  
- (Site-specific) list 
NOTE: The Emergency Director should determine the cause of the increase in radiation levels and 
review other ICs for applicability.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Valid readings on the associated radiation monitor in any of the following areas required to maintain 
plant safety functions which are: 

(1) > 15 mR/hr: 
- RU-1 8 Control Room 
- RU-1 8 Secondary Alarm Station 
OR 
(2) > 5000 mR/hr: 

- RU-1 8 Remote Shutdown Panels 
- RU-1 55 Main Steam Support Structure 
- RU-1 53c Aux Bldg, 100' East 
- RU-23 Chemistry Hot Laboratory 
- RU-19 Fuel Building 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 5 

TECHNICAL BASI : 

This EAL addresses increased radiation levels that impede necessary access to operating stations, 
or other areas containing equipment which must be operated manually, in order to maintain safe 
operation or perform a safe shutdown. It is this impaired ability to operate the plant that results in 
the actual or potential substantial degradation of the level of safety of the plant. The cause and/or 
magnitude of the increase inradiation levels is not a concern of this EAL. The Emergency 
Coordinator must consider the source or cause of the increased radiation levels and determine if 
any other EAL may be involved. For example, a dose rate of 15 mrerr/hr in the Control Room may 
be a problem in itself. However, the increase may also be indicative of high dose rates in the 
containment due to a LOCA. In this latter case, an SAE or GE may be indicated by the fission 3 1 2 
product barrier matrix EALs. At PVNGS this EAL could result in a declaration of an ALERT at one - ,, 
unit due to a radioactivity release or radiation shine resulting from a major accident at another unit. 3 -1 2 
This is appropriate if the increase impairs operations of the operating unit.  
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1.5.49 3-12 (page 2 of 2) 

TECHNICAL BASIS (continued... : 
At PVNGS, this EAL could result in a declaration of an ALERT at one unit due to a radioactivity 
release or radiation shine resulting from a major accident at another unit. This is appropriate if the 
increase impairs operations at the operating unit.  

This EAL is not meant to apply to increases in the containment dome radiation monitors (RU-148 
and/or RU- 149), as these are events which are addressed in the Fission Product Barrier Reference 
EALs. Nor is it intended to apply to anticipated temporary increases due to planned events (e.g., 
incore detector move-ment, radwaste container movement, depleted resin transfers, etc.).  

Areas requiring continuous occupancy include the Control Room and the Secondary Alarm Station.  
The Radwaste Control Room is not determined to require continuous occupancy because radwaste 
systems are not in use following accident situations where dose rates may escalate beyond normal 
levels per the SER, Chapter 22, 11.B.2. The value of 15 mrem/hr is derived from the General 
Design Criteria-19 (GDC- 19) value of 5 rem in 30 days with adjustment for expected occupancy 
times. Although Section III.D.3 of NUREG-0737, Clarification of TMI Action Plan Requirements, 
provides that the 15 mrem/hr value can be averaged over the 30 days, the value is used here 
without averaging, as a 30-day duration implies an event potentially more significant than an 
ALERT.  

Areas requiring infrequent access are those which house equipment that do/may require manual 
operation to maintain safe plant operations or perform a safe plant shutdown. The Remote 
Shutdown Panels Area must be manned under adverse Control Room conditions and is required 
for plant shutdown. The other areas listed in the EAL are those identified in the Unit 3 PASS 
Licensing Checklist and comprises areas needed for access by plant personnel under adverse 
radiological conditions to perform manual operations required by plant operating procedures. For 
areas requiring infrequent access, the 5000 mrem/hr value is based on radiation levels which result 
in exposure control measures intended to maintain doses within normal occupational exposure 
guidelines and limits (i.e., 10 CFR 20), and in doing so, will impede necessary access.  

The radiation monitors associated with this EAL read in Roentgen and mR, rather than rem and 
mrem. Surveys of areas requiring access are recorded in mrem. For nuclear power plant gamma 
rays (excluding N-16), mrem and mR are approximately equal.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT: 

Engineering Calculation 13-MC-FP-317, IOCFR50, Appendix-R Operational Considerations, 29 JUL 93 
ANPP Post-Accident Sampling System Licensing Technical Review Response Justification, 09 AUG 85 
Engineering Calculation 03-NC-SS-AOI, Post-Accident Doses, 28 JUN 87 
PVNGS Procedure 41AO-1ZZ27, Shutdown Outside Control Room, Rev. 02.17 
PVNGS Procedure 41AO-tZZ44, Control Room Fire, Rev. 03.07 
EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear Incidents 
NUREG-0857, Safety Evaluation Report Related to the Operation of Palo Verde Nuclear Generating Station, 
Units 1, 2, and 3, NOV 81 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2a
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APP MODE: MODES 1 - 6 CLASS:ALERT 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AA2 Major Damage to Irradiated Fuel or Loss of Water Level that Has or Will Result in the 
Uncovering of Irradiated Fuel Outside the Reactor Vessel.  
1. A (site-specific setpoint) alarm on one or more of the following radiation monitors: (site-specific 
monitors) 
Refuel Floor Area Radiation Monitor 
Fuel Handling Building Ventilation Monitor 
Fuel Bridge Area Radiation Monitor 
2. Report of visual observation of irradiated fuel uncovered.  
3. Water level less than (site-specific) feet for the Reactor Refueling Cavity that will result in 
Irradiated Fuel Uncovering.  
4. Water level less than (site-specific) feet for the Spent Fuel Pool and Fuel Transfer Canal that will 
result in Irradiated Fuel uncovering.  

PVNGS EMERGENCY ACTION LEVEL (EAL•: 

Major damage to irradiated fuel or indication of loss of water level in the reactor refueling cavity, 
spent fuel pool, and/or fuel transfer canal (i.e., level < 132.5 ft. elevation as indicated by associated 
level alarms, sumps, or by visual indication) such that the uncovering of irradiated fuel (outside the 
reactor vessel) has or will occur 
AND 
Valid high radiation alarm on the associated radiation monitor exists: RU-1 6, RU-31, RU-33, 
RU-1 43, or RU-145 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 6 

TECHNICAL BASI : 

This EAL applies to spent fuel requiring water coverage and is not intended to address spent fuel 
which is licensed for dry storage, which is not applicable to PVNGS. NUREG-0818, Emergency 
Action Levels for Light Water Reactors, forms the basis for these EALs.  

There is time available to take corrective actions, and there is little potential for substantial fuel 
damage. In addition, NUREG/CR-4982, Severe Accident in Spent Fuel Pools in Support of Generic 
Safety Issue 82, July 1987, indicates that even if corrective actions are not taken, no prompt 
fatalities are predicted, and that risk of injury is low. In addition, NRC Information Notice No. 90-08, 
KR-85 Hazards from Decayed Fuel, presents the following in its discussion: 

3-13 
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TECHNICAL BASIS (continued...): 

In the event of a serious accident involving decayed spent fuel, protective actions would be needed 
for personnel on site, while offsite doses (assuming an exclusion area radius of one mile from the 
plant site) would be well below the Environmental Protection Agency's Protective Action Guides.  
Accordingly, it is important to be able to properly survey and monitor for Kr-85 in the event of an 
accident with decayed spent fuel.  

Licensees may wish to reevaluate whether Emergency Action Levels specified in the emergency 
plan and procedures governing decayed fuel-handling activities approprately focus on concern for 
onsite workers and Kr-85 releases in areas where decayed spent fuel accidents could occur, for 
example, the spent fuel pool working floor. Furthermore, licensees may wish to determine if 
emergency plans and corresponding implementing procedures address the means for limiting 
radiological exposures of onsite personnel who are in other areas of the plant. Among other things, 
moving onsite personnel away from the plume and shutting off building air intakes downwind from 
the source may be appropriate.  

The 132.5 ft. elevation (17.5 ft. above the fuel) is based on a level corresponding to a point below 
which siphoning of water in the Spent Fuel Pool would cease. Any further uncontrolled water level 
decrease beyond this point would indicate major problems with sealing areas, signifying a potential 
radiation dose consequence to plant personnel.  

Thus, an ALERT Classification for this event is appropriate. Escalation, if appropriate, would occur 
via the Radiological Category or the Emergency Coordinator judgment.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT.  

Regulatory Guide 1.25, Assumptions Used for Evaluating the Potential Radiological Consequences 
of a Fuel Handling Accident in the Fuel Handling and Storage Facility for Boiling and Pressurized 
Water Reactors, Rev. 0, 23 MAR 72 
Combustion Engineering Standard Safety Analysis Report (CESSAR), Section 9.1.4.6 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
Bechtel Calculation 13-NC-ZY-203, Fuel Handling Accident in the Fuel Building, Rev. 4 
Combustion Engineering Study 14273-RCE-404, Implications of Cavity Seal Failure, Rev. 0 
INPO SOER 85-01, Reactor Cavity Seal Failure 
PVNGS Procedure 41AL-1PCO1, Fuel Pool Cooling and Cleanup System Local Alarm Panel 
1-J-PCN-E02 Responses, Rev. 03.03 
PVNGS Procedure 41AO-1ZZ26, Irradiated Fuel Damage, Rev. 03.01 
PVNGS Procedure 41A0-1ZZ53, Loss of Refueling Pool and/or Spent Fuel Pool Level, Rev. 02.06 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2

n
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APP MODE: MODES 1 - 6 CL A 

CATEGORY. [A] Abnormal Rad Levels / Radiological Effluent 

NUMARCAVESP-007 INITIATING CONDITION: 

ASI Boundary Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity 
Exceeds 100 mR Whole Body or 500 mR Child Thyroid for the Actual or Projected Duration of the 
Release.  
1. A valid reading on one or more of the following monitors that exceeds or is expected to exceed the value shown indicates that the release may have exceeded the above criterion and indicates 
the need to assess the release with (site-specific procedure): 
(site-specific list) 
Note: If the monitor reading(s) is sustained for longer than 15 minutes and the required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

* Per 74RM-9EF41: 
Confirmed Plant Vent sample analysis or valid reading on Plant Vent RU-144 CH-1 indicating 
> 2.20E-01 pCi/cc sustained for 15 minutes or longer 
OR 
Valid dose assessment indicates > 100 mrern/hr external EDE at the Site Boundary 
OR 
Valid dose assessment indicates > 1.OOE+06 mrem/year Total Body Dose at the Site Boundary 

* If the monitor reading is sustained for longer than the time frame specified and required 
assessments cannot be completed within this period, then the declaration must be based on the 
valid reading 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 1 

TECHNICAL BASIS: 

The 100 mrem integrated Total Effective Dose Equivalent (TEDE) in this EAL is based on the 
10 CFR 20 annual member-of-the-public exposure limit. This value also provides a desirable 
gradient (one order of magnitude) between the ALERT, SAE, and GE Classes. It is deemed that 
exposures less than this limit are not consistent with the SAE Class description. The 500 mrem 
integrated thyroid Committed Dose Equivalent (CDE) was established in consideration of the 1:5 
ratio of the EPA Protective Action Guidelines for TEDE and thyroid CDE.  

Integrated doses are generally not monitored in real-time. In this EAL, a duration of one hour is 
assumed and is based on a calculated Site Boundary Dose Rate of 100 mrem/hr TEDE or 500 
mrem/hr thyroid CDE, 
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TECHNICAL BASIS (continued...): 

whichever is more limiting, depending on source term assumptions.  

The FSAR source terms applicable to each monitored pathway are used in conjunction with annual average meteorology in determining indications for the monitors on that pathway. The calculation is shown in the Technical Basis for EAL V-72 (NUMARC EAL AG1-1), a General Emergency EAL.  This Site Area Emergency EAL is proportioned to 10% of EAL V-72 for the same vent pathway and 
directly correlates to established generic guidance.  

NUMARC DEVIATION: 

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

The radiation quantities "Whole Body" and "Child Thyroid" were supplanted by "TEDE" and "Thyroid CDE" in accordance with EPA-400-R-92-001, Manual of Protective Action Guides and Protective 
Actions for Nuclear Incidents.  

The NUMARC Final Industry Paper on "Implementation of the New EPA Protective Action Guides in Existing Emergency Programs", 13 APR 93, Implementation Suggestion #2, advises utilities to base thyroid calculations on the adult age group, as specified by the EPA, provided that this is consistent with the age group used by the offsite agencies in their EPZs. The State of AZ offsite agencies have elected not to retain the child age group and will utilize the adult age group for thyroid 
calculations.  

SOURCE DOCUMENT.  

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear 
Incidents 
NUMARC Final Industry Paper on "Implementation of the New EPA Protective Action Guides in 
Existing Emergency Programs", 13 APR 93 
PVNGS Emergency Plan, Rev. 14 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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APP MODE: MODES 1 - 6 CLA SAE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AS1 Boundary Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity 
Exceeds 100 mR Whole Body or 500 mR Child Thyroid for the Actual or Projected Duration of the 
Release.  
1. A valid reading on one or more of the following monitors that exceeds or is expected to exceed the value shown indicates that the release may have exceeded the above criterion and indicates 
the need to assess the release with (site-specific procedure): 
(site-specific list) 
Note: If the monitor reading(s) is sustained for longer than 15 minutes and the required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading.  

PVNGS EMERGENCY ACTION LEVEL (EALJ: 

* Per 74RM-9EF41: 
Confirmed Fuel Bldg. sample analysis or valid reading on Fuel Bldg. RU-146 CH-1 indicating 
> 1.96E+00 pCi/cc sustained for 15 minutes or longer 
OR 
Valid dose assessment indicates > 100 mrern/hr external EDE at the Site Boundary 
OR 
Valid dose assessment indicates > 1.OOE+06 mrem/year Total Body Dose at the Site Boundary 

* If the monitor reading is sustained for longer than the time frame specified and required 
assessments cannot be completed within this period, then the declaration must be based on the 
valid reading 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 2 

TECHNICAL BASIS: 

The 100 mrem integrated Total Effective Dose Equivalent (TEDE) in this EAL is based on the 
10 CFR 20 annual member-of-the-public exposure limit. This value also provides a desirable gradient (one order of magnitude) between the ALERT, SAE, and GE Classes. It is deemed that 
exposures less than this limit are not consistent with the SAE Class description. The 500 mrem integrated thyroid Committed Dose Equivalent (CDE) was established in consideration of the 1:5 ratio of the EPA Protective Action Guidelines for TEDE and thyroid CDE.  

Integrated doses are generally not monitored in real-time. In this EAL, a duration of one hour is 
assumed and is based on a calculated Site Boundary Dose Rate of 100 mrern/hr TEDE or 500 
mrem/hr thyroid CDE, 
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TECHNICAL BASIS (continued... ): 

whichever is more limiting, depending on source term assumptions.  

The FSAR source terms applicable to each monitored pathway are used in conjunction with annual 
average meteorology in determining indications for the monitors on that pathway. The calculation is shown in the Technical Basis for EAL V-72 (NUMARC EAL AG 1-1), a General Emergency EAL.  This Site Area Emergency EAL is proportioned to 10% of EAL V-72 for the same vent pathway and 
directly correlates to established generic guidance.  

NUMARC DEVIATION: 

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

The radiation quantities "Whole Body" and "Child Thyroid" were supplanted by "TEDE" and "Thyroid 
CDE" in accordance with EPA-400-R-92-001, Manual of Protective Action Guides and Protective 
Actions for Nuclear Incidents.  

The NUMARC Final Industry Paper on "Implementation of the New EPA Protective Action Guides in Existing Emergency Programs", 13 APR 93, Implementation Suggestion #2, advises utilities to 
base thyroid calculations on the adult age group, as specified by the EPA, provided that this is consistent with the age group used by the offsite agencies in their EPZs. The State of AZ offsite agencies have elected not to retain the child age group and will utilize the adult age group for thyroid 
calculations.  

SOURCE DOCUMENT: 

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 
File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear 
Incidents 
NUMARC Final Industry Paper on "Implementation of the New EPA Protective Action Guides in 
Existing Emergency Programs", 13 APR 93 
PVNGS Emergency Plan, Rev. 14 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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APP MODE: MODES 1 - 6 CLASS:SAE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AS1 Boundary Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity 
Exceeds 100 mR Whole Body or 500 mR Child Thyroid for the Actual or Projected Duration of the 
Release.  
3. Valid dose assessment capability indicates dose consequences greater than 100 mR whole body 
or 500 mR child thyroid.  
4. Field survey results indicate site boundary dose rates exceeding 100 mR/hr expected to continue 
for more than one hour; or analyses of field survey samples indicate child thyroid dose commitment 
of 500 mR for one hour of inhalation.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Site Boundary Dose Rate > 100 mrem/hr Deep Dose Equivalent as measured with portable 
instrumentation 
OR 
Valid dose assessment indicates > 100 mrern/hr TEDE or > 500 mrem/hr thyroid CDE at the Site 
Boundary 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 4 

TECHNICAL BASI: 

The 100 mrem integrated Total Effective Dose Equivalent (TEDE) in this EAL is based on the 
10 CFR 20 annual member-of-the-public exposure limit. This value also provides a desirable 
gradient (one order of magnitude) between the ALERT, SAE, and GE Classes. It is deemed that 
exposures less than this limit are not consistent with the SAE Class description. The 500 mrem 
integrated thyroid Committed Dose Equivalent (CDE) was established in consideration of the 1:5 
ratio of the EPA Protective Action Guidelines for TEDE and thyroid CDE.  

Integrated doses are generally not monitored in real-time. In this EAL, a duration of one hour is 
assumed and is based on a calculated Site Boundary Dose Rate of 100 mrem/hr TEDE or 500 
mrem/hr thyroid CDE, whichever is more limiting, depending on source term assumptions.  

The FSAR source terms applicable to each monitored pathway are used in conjunction with annual 
average meteorology in determining indications for the monitors on that pathway. The calculation 
is shown in the Technical Basis for EAL 3-17 (NUMARC EAL AG 1-1), a General Emergency EAL.  
This Site Area Emergency EAL is proportioned to 10% of EAL 3-17 for the same vent pathway and 
directly correlates to established generic guidance.  

3-16
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1.5.57 3-16 (page 2 of 2) 

NUMARC DEVIATION: 

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

The radiation quantities "Whole Body" and "Child Thyroid" were supplanted by "TEDE" and "Thyroid 
CDE" in accordance with EPA-400-R-92-001, Manual of Protective Action Guides and Protective 
Actions for Nuclear Incidents.  

The NUMARC Final Industry Paper on "Implementation of the New EPA Protective Action Guides 
in Existing Emergency Programs", 13 APR 93, Implementation Suggestion #2, advises utilities to 
base thyroid calculations on the adult age group, as specified by the EPA, provided that this is 
consistent with the age group used by the offsite agencies in their EPZs. The State of AZ offsite 
agencies have elected not to retain the child age group and will utilize the adult age group for thyroid 
calculations.  

PVNGS has committed in its Emergency Plan to specify into its EALs appropriate Site Boundary 
Dose Rates as measured with portable instrumentation. No automatic real-time instrumentation 
exists at the Site Boundary.  

SOURCE DOCUMENT.  

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 
PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 
File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
PVNGS Commitment RCTS 033715 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear 
Incidents 
PVNGS Emergency Plan, Rev. 14 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.58 3-17 (page 1 of 7) 

APP MODE: MODES 1 - 6 CLASS: GE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMA RC/NESP-007 INITIATING CONDITION: 

AG1 Boundary Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity 
Exceeds 1000 mR Whole Body or 5000 mR Child Thyroid for the Actual or Projected Duration of 
the Release Using Actual Meteorology.  
1. A valid reading on one or more of the following monitors that exceeds or is expected to exceed 
the value shown indicates that the release may have exceeded the above criterion and indicates 
the need to assess the release with (site-specific procedure): 
(site-specific list) 
Note: If the monitor reading(s) is sustained for longer than 15 minutes and the required 
assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

* Per 74RM-9EF41: 

Confirmed Plant Vent sample analysis or valid reading on Plant Vent RU-1 44 CH-1 indicating 
> 2.20E+00 pCi/cc sustained for 15 minutes or longer 
OR 
Valid dose assessment indicates > 1000 mrem/hr external EDE at the Site Boundary 
OR 
Valid dose assessment indicates > 1.OOE+07 mrern/year Total Body Dose at the Site Boundary 

* If the monitor reading is sustained for longer than the time frame specified and required 
assessments cannot be completed within this period, then the declaration must be based on the 
valid reading 

LOCATION: Appendix A, Table 3: RADIOLOGICAL/ Row 1 

TECHNICAL BASIl,: 

The 1000 mrem Total Effective Dose Equivalent (TEDE) and the 5000 mrem thyroid Committed 
Dose Equivalent (CDE) are based on the EPA protective action guidance which indicates that public 
protective actions are indicated if the dose exceeds 1 rem Total Effective Dose Equivalent or 5 rem 
thyroid Committed Dose Equivalent. This is consistent with the emergency class description for a 
General Emergency. This level constitutes the upper level of the desirable gradient for the Site Area 
Emergency. Actual meteorology is specifically identified in the EAL since it gives the most accurate 
dose assessment. Actual meteorology (including forecasts) should be used whenever possible.  

3-17
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1.5.59 3-17 (page 2 of 7) 

TECHNICAL BASIS (continued...): 

Integrated doses are generally not monitored in real-time. In this EAL, a duration of one hour is 
assumed and is based on calculated Site Boundary Doses for TEDE or thyroid CDE, whichever is 
more limiting, depending on source term assumptions.  

The FSAR source terms applicable to each monitored pathway are used in conjunction with annual 
average meteorology in determining indications for the monitors on that pathway. The following 
calculation demonstrates that EALs of 2.2 pCi/cc on the Plant Vent monitor and 19.6 pCi/cc on the 
Fuel Building Vent monitor will produce, for a 1-hour exposure, EPA-400 PAG values of (a) 1 rem 
TEDE at the Site Boundary, or (b) 5 rem thyroid CDE, without exceeding the other EPA-400 PAG 
value. Under NUMARC/NESP-007, these values will be used as EALs for General Emergency.  
The corresponding EAL values for Site Area Emergency are 10% of the General Emergency 
values.  

For the Fuel Building Vent monitor, a reading of 1.56E-03 pCi/cc or greater will cause an automatic 
reduction in flow rate of 43,500 cfm to a design value of 12,000 cfm (provided both trains of essential 
ventilation are in operation). This concentration is one-half the EAL for Unusual Event. Therefore, 
a flow rate of 12,000 cfm will be used for this calculation. Bringing essential ventilation online also 
results in charcoal filtration of the Fuel Building Vent effluent, which consists of the ventilation 
exhausts from the Fuel Building as well as the Auxiliary Building below ground level. This filtration 
results in an Iodine reduction factor of 20, that is, a charcoal filter efficiency of 95%.  

The design maximum flow rate for the Plant Vent is 111,000 cfm without the refueling purge in 
operation. Radiation Monitoring System (RMS) alarm setpoints do not reduce flow rate to the Plant 
Vent. Charcoal filtration is brought online through operator actions for the several flows to the Plant 
Vent which have a potential Iodine source term. This action provides an Iodine reduction factor of 
20. RMS alarm setpoints and the EALs stated as concentrations in the Plant Vent exhaust and the 
Fuel Building Vent exhaust are based on noble gas concentration.  

Based on the foregoing, the methodology of this calculation will be to calculate TEDE and thyroid 
CDE at the Site Boundary for a one-hour release with a default atmospheric dispersion coefficient 
(XIQ = 8.9 1E-06 sec/m3), which is the highest sector annual average X/Q value from the ODCM.  
The calculation for the Plant Vent release uses 2.2 pCi/cc noble gas for the accident type with the 
highest Iodine/noble gas (I/NG) ratio and 95% filter efficiency for Iodine. This process would then 
be repeated for releases from the Fuel Building Vent at 1.96E+01 pCicc.

PV216 08NI (8 88,
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1.5.60 3-17 (page 3 of 7) 

TECHNICAL BASIS (continued... ): 

The Iodine/noble gas (IING) ratios at time = zero effective age are obtained from MESOREM, Jr.: 

Plant Vent Releases I/NG 

1. Isolated Containment (100% LOCA/ with iodine filtered) 1.9E-02 
2. Steam Generator Tube Rupture with 1% Failed Fuel 7.5E-05 
3. Steam Generator Tube Rupture with 100% Failed Fuel 5.1 E-04 
4. Loss of Coolant Accident with 1% Failed Fuel 3.8E-03 
5. Loss of Coolant Accident with 100% Failed Fuel 2.2E-02 
6. Waste Gas Decay Tank Rupture 0 
7. Fuel Handling Accident 2.5E-04 

Fuel Building Vent Releases I/NG 

1. Loss of Coolant Accident with 1% Failed Fuel 3.8E-03 
2. Loss of Coolant Accident with 100% Failed Fuel 2.2E-02 
3. Fuel Handling Accident 2.5E-04 

For both vent pathways, the Loss of Coolant Accident (LOCA) with 100% Failed Fuel has the 
highest I/NG ratio (maximum thyroid CDE). Noble gas release rate is fixed at the RMS reading 
specified (Plant Vent = 2.2 pCi/cc, Fuel Building Vent = 19.6 pCi/cc) multiplied by the process flow 
rate (Plant Vent = 111,000 cfm, Fuel Building Vent = 12,000 cfm). The source term, in units of 
pCi/sec., is the same for both vent pathways, given these flow rates, concentrations, and this 
accident type (i.e., 19.6/2.2 = 111,000/12,000).  

Use of the LOCA with 100% Failed Fuel is consistent with PVNGS UFSAR Section 1.8, "Regulatory 
Guide 1.52 Response", in which this accident type is postulated for the design basis of the Control 
Building Essential Ventilation System. The same UFSAR Section also postulates the Fuel Handling 
Accident for the design basis of the Fuel Building Essential Ventilation System. By inspection of the 
above table, it can be seen that the Fuel Handling Accident has a lower I/NG ratio than the LOCA 
with 100% Failed Fuel. Therefore, given that the same accident type is limiting for both vent 
pathways, it is not necessary to calculate doses from both vents; they would be the same.  

The source term or release rate is calculated in the following table per the equation: 

Ci/sec = (pCi/cc) (ft3/min) (472 cc/sec per ft3/min) (1 E-06 Ci/pCi) 
= (pCi/cc) (1.07E+05) (472) (1E-06) 
= (pCi/cc) (50.5)
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TECHNICAL BASIS (continued... :

The isotopic mix at time = zero effective age is obtained from MESOREM, Jr.:

100% LOCA mix (%) 

12.1 
12.4 
24.8 
27.1 
23.6 

100.0 

0.0 
3.3 
0.1 
5.6 
8.2 
10.3 
0.1 
0.0 
21.6 
6.1 
5.1 
20.0 
19.6 

100.0

Source Term 
(pCi/cc) 

6.0E-03 
6.0E-03 
1.2E-02 
1 .3E-02 
1.1 E-02 

4.8E-02 

0 
7.5E-02 
2.2E-03 
1.3E-01 
1.8E-01 
2.2E-01 
2.2E-03 
0 
4.8E-01 
1.4E-01 
1.1 E-01 
4.4E-01 
4.3E-01 

2.2E+00

Release Rate 
(Ci/sec.) 

3.0E-01 
3.OE-01 
6.1 E-01 
6.6E-01 
5.6E-01 

2.4E+00 

0 
3.8E+00 
1.1E-01 
6.6E+00 
9.1 E+00 
1.1E+01 
1.1E-01 
0 
2.4E+01 
7.1 E+00 
5.6E+00 
2.2E+01 
2.2E+01 

1.1 E+02

* Based on the I/NG ratio of 2.2E-02 and NG concentration of 2.2 pCi/cc

CEDEinhalation = 1i = 1 to n (DCF)i (X/Q) (Release Rate)i (Unit Conversion) 

where: 

DCFi= Dose Conversion Factor from EPA-400, Table 5-4, for nuclide "i", in rem-cc per 
pCi-hour

,/Q = 8.91 E-06 seconds/meter 3, as discussed previously 

(Release Rate)i is as was just calculated, in Ci/second 

(Unit Conversion) = 1 pCi/cc per Ci/m 3

Nuclide 

1-131 
1-132 
1-133 
1-134 
1-135 

Total Iodine 

Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
Xe-131m 
Xe- 133m 
Xe- 133 
Xe- 135m 
Xe- 135 
Xe-137 
Xe-138 

Total NG
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TECHNICAL BASIS (continued... ):

Nuclide DCFj

1-131 3.9E+04 
1-132 4.6E+02 
1-133 7.OE+03 
1-134 1.6E+02 
1-135 1.5E+03 
Noble Gases 0

8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06

Release Rate 

3.OE-01 
3.OE-01 
6.1 E-01 
6.6E-01 
5.6E-01 
as given

CEDEi 

1.0E-01 
1.3E-03 
3.8E-02 
9.4E-04 
7.5E-03 
0

CEDEinhalation = 1.5E-01 rem/hour

External EDE =-- = = 1 to n (DCF)i (X/Q) (Release Rate)i (Unit Conversion) 

where: 

DCFi= Dose Conversion Factor from EPA-400, Table 5-3, for nuclide "i", in rem-cc per 
mCi-hour

X/Q = 8.91 E-06 seconds/meter 3 , as discussed previously 

(Release Rate)i is as calculated above, in Ci/second 

(Unit Conversion) = 1 pCi/cc per Ci/m3

Release Rate 

3.OE-01 
3.OE-01 
6.1 E-01 
6.6E-01 
5.6E-01 
0 
3.8E+00 
1.1E-01 
6.6E+00 
9.1 E+00 
1.1E+01 
1.1E-01 
0 
2.4E+01 
7.1E+00 
5.6E+00 
2.2E+01 
2.2E+01

External EDEi 

5.9E-04 
3.7E-03 
1.9E-03 
9.4E-03 
4.7E-03 
0 
3.1 E-03 
1.3E-06 
3.OE-02 
1.1E-01 
1.2E-01 
4.8E-06 
0 
4.3E-03 
1.6E-02 
7.OE-03 
2.2E-02 
1.4E-01

External EDE = 4.7E-01 remn/hour

Nuclide 

1-131 
1-132 
1-133 
1-134 
1-135 
Kr-83m 
Kr-85m 
Kr-85 
Kr-87 
Kr-88 
Kr-89 
Xe-131m 
Xe-133m 
Xe- 133 
Xe- 135m 
Xe-135 
Xe-137 
Xe-1 38

DCFi 

2.2E+02 
1.4E+03 
3.5E+02 
1.6E+03 
9.5E+02 
0 
9.3E+01 
1.3E+00 
5.1 E+02 
1.3E+03 
1.2E+03 
4.9E+00 
1.7E+01 
2.OE+01 
2.5E+02 
1.4E+02 
1.1E+02 
7.1E+02

X/Q 

8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06 
8.91 E-06
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1.5.63 3-17 (page 6 of 7) 

TECHNICAL BASIS (continued...): 

A "depleted c/0" could be used for the Iodine isotopes; the resulting reduction in external EDE 
would be small.  

In MESOREM Jr. Mode-A dose projections, CEDE is from inhalation only and external EDE is from 
immersion only; that is, CEDE from ingestion is calculated only in Mode-B, and external EDE from 
deposition is used only in PAG calculations and not EAL calculations. Particulate source term is 
also reserved for Mode-B projections. Therefore, for purposes of Initial Phase EALs: 

TEDE = CEDEinhalation + External EDE 

= 1.5E-01 + 4.7E-01 

= 6.2E-01 rem/hour 

Conclusion 1: 

Based on a Plant Vent concentration (noble gas) of 2.2/JCi/cc or a Fuel Building Vent concentration 
of 19.6 pCi/cc, the TEDE PAG is not reached for the postulated accident type.  

The thyroid CDE will now be calculated for a Plant Vent concentration (noble gas) of 2.2 pCi/cc to 
show whether this proposed EAL value reaches or exceeds the thyroid CDE PAG.  

CDE = Y- =1 to n (DCF)i (X/0) (Release Rate)i (Unit Conversion) 

where: 

DCFi= Dose Conversion Factor from EPA-400, Tables 5-2 and 5-4, for nuclide "i", in rem
cc per uCi-hour 

X/Q = 8.91 E-06 seconds/meter3 , as discussed previously 

(Release Rate)i is as calculated above, in Ci/second 

(Unit Conversion) = 1 pCi/cc per Ci/m 3 

Nuclide DCFi yIQ Release Rate Thyroid CDEi 

1-131 1.3E+06 8.91 E-06 3.OE-01 3.5E+00 
1-132 7.7E+03 8.91 E-06 3.OE-01 2.OE-02 
1-133 2.2E+05 8.91 E-06 6.1 E-01 1.2E+00 
1-134 1.3E+03 8.91 E-06 6.6E-01 7.6E-03 
1-135 3.8E+04 8.91E-06 5.6E-01 1.9E-01 

Thyroid CDE = 4.9 rem/hour
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1.5.64 3-17 (page 7 of 7) 

TECHNICAL BASIS (continued...): 

Conclusion 2: 

Based on a Plant Vent concentration (noble gas) of 2.2/JCi/cc or a Fuel Building Vent concentration 
of 19.6 pCi/cc, the Thyroid CDE PAG is reached (a Plant Vent concentration of 2.3 ,uCi/cc would 
give a result slightly over 5.0 rem/hour) for the postulated accident type.  

NOTE: External EDE rate, TEDE rate, and thyroid CDE rate are calculated using MESOREM, Jr.  
Total Body Dose rate is calculated using methodology in PVNGS Procedure 74RM-9EF41.  

NUMARC DEVIATION: 

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

The radiation quantities "Whole Body" and "Child Thyroid" were supplanted by "TEDE" and "Thyroid 
CDE" in accordance with EPA-400-R-92-001, Manual of Protective Action Guides and Protective 
Actions for Nuclear Incidents.  

The NUMARC Final Industry Paper on "Implementation of the New EPA Protective Action Guides 
in Existing Emergency Programs", 13 APR 93, Implementation Suggestion #2, advises utilities to 
base thyroid calculations on the adult age group, as specified by the EPA, provided that this is 
consistent with the age group used by the offsite agencies in their EPZs. The State of AZ offsite 
agencies have elected not to retain the child age group and will utilize the adult age group for thyroid 
calculations.  

SOURCE DOCUMENT.  

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 
PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 
File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
MESOREM, Jr., Atmospheric Dispersion and Dose Assessment Program, Ver. 0165-4.02 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear 
Incidents 
PVNGS Emergency Plan, Rev. 14 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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APP MODE: MODES 1 - 6 CLAS GE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-pp7 INITIATING CONDITION: 

AG1 Boundary Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity Exceeds 1000 mR Whole Body or 5000 mR Child Thyroid for the Actual or Projected Duration of 
the Release Using Actual Meteorology.  
1. A valid reading on one or more of the following monitors that exceeds or is expected to exceed the value shown indicates that the release may have exceeded the above criterion and indicates 
the need to assess the release with (site-specific procedure): 
(site-specific list) 
Note: If the monitor reading(s) is sustained for longer than 15 minutes and the required assessments cannot be completed within this period, then the declaration must be made based on 
the valid reading.  

PVNGS EMERGENCY ACTION LEVEL (EALQ: 

* Per 74RM-9EF41: 
Confirmed Fuel Bldg. sample analysis or valid reading on Fuel Bldg. RU-146 CH-2 indicating 
> 1.96E+01 uCi/cc sustained for 15 minutes or longer 
OR 
Valid dose assessment indicates > 1000 mrern/hr external EDE at the Site Boundary 
OR 
Valid dose assessment indicates > 1.OOE+07 mrern/year Total Body Dose at the Site Boundary 
* If the monitor reading is sustained for longer than the time frame specified and required 
assessments cannot be completed within this period, then the declaration must be based on the 
valid reading 

LOCATION: Appendix A, Table 3: RADIOLOGICAL/ Row 2 

TECHNICAL BASIS: 

The 1000 mrem Total Effective Dose Equivalent (TEDE) and the 5000 mrem thyroid Committed Dose Equivalent (CDE) are based on the EPA protective action guidance which indicates that public protective actions are indicated if the dose exceeds 1 rem TEDE or 5 rem thyroid CDE. This is consistent with the emergency class description for a General Emergency. This level constitutes the upper level of the desirable gradient for the Site Area Emergency. Actual meteorology is 
specifically identified in the EAL since it gives the most accurate dose assessment. Actual 
meteorology (including forecasts) should be used whenever possible.  

3-18
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1.5.66 3-18 (page 2 of 2) 

TECHNICAL BASIS (continued.,.): 

Integrated doses are generally not monitored in real-time. In this EAL, a duration of one hour is assumed and is based on calculated Site Boundary Doses for TEDE or thyroid CDE, whichever is more limiting, depending on source term assumptions.  

The FSAR source terms applicable to each monitored pathway are used in conjunction with annual average meteorology in determining indications for the monitors on that pathway. The calculation is shown in the Technical Basis for EAL 3-17 (NUMARC EAL AG 1-1).  

NUMARC DEVIATION: 

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications (Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  
The radiation quantities "Whole Body" and "Child Thyroid" were supplanted by "TEDE" and "Thyroid CDE" in accordance with EPA-400-R-92-001, Manual of Protective Action Guides and Protective 
Actions for Nuclear Incidents.  

The NUMARC Final Industry Paper on "Implementation of the New EPA Protective Action Guides in Existing Emergency Programs", 13 APR 93, Implementation Suggestion #2, advises utilities to base thyroid calculations on the adult age group, as specified by the EPA, provided that this is consistent with the age group used by the offsite agencies in their EPZs. The State of AZ offsite agencies have elected not to retain the child age group and will utilize the adult age group for thyroid 
calculations.  

SOURCE DOCUMENT: 

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
Offsite Dose Calculation Manual (ODCM), Rev. 7 EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear 
Incidents 
PVNGS Emergency Plan, Rev. 14 NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.67 3-19 (page 1 of 2) 

APP MODE: MODES 1 - 6 CLASS: GE 

CATEGORY: [A] Abnormal Rad Levels / Radiological Effluent 

NUMARC/NESP-007 INITIATING CONDITION: 

AG1 Boundary Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity 
Exceeds 1000 mR Whole Body or 5000 mR Child Thyroid for the Actual or Projected Duration of 
the Release Using Actual Meteorology.  
3. Valid dose assessment capability indicates dose consequences greater than 1000 mR whole 
body or 5000 mR child thyroid.  
4. Field survey results indicate site boundary dose rates exceeding 1000 mR/hr expected to 
continue for more than one hour; or analyses of field survey samples indicate child thyroid dose 
commitment of 5000 mR for one hour of inhalation.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Site Boundary Dose Rate > 1000 mrem/hr Deep Dose Equivalent as measured with portable 
instrumentation 
OR 
Valid dose assessment indicates > 1000 mremlhr TEDE or > 5000 mrem/hr thyroid CDE at the Site 
Boundary 

LOCATION: Appendix A, Table 3: RADIOLOGICAL / Row 4 

TECHNICAL BASIS: 

The 1000 mrem Total Effective Dose Equivalent (TEDE) and the 5000 mrem thyroid Committed 
Dose Equivalent (CDE) are based on the EPA protective action guidance which indicates that public protective actions are indicated if the dose exceeds 1 rem TEDE or 5 rem thyroid CDE. This is 
consistent with the emergency class description for a General Emergency. This level constitutes 
the upper level of the desirable gradient for the Site Area Emergency. Actual meteorology is 
specifically identified in the EAL since it gives the most accurate dose assessment. Actual 
meteorology (including forecasts) should be used whenever possible.  

Integrated doses are generally not monitored in real-time. In this EAL, a duration of one hour is 
assumed and is based on calculated Site Boundary Doses for TEDE or thyroid CDE, whichever is 
more limiting, depending on source term assumptions.  

The FSAR source terms applicable to each monitored pathway are used in conjunction with annual 
average meteorology in determining indications for the monitors on that pathway. The calculation 
is shown in the Technical Basis for EAL 3-17 (NUMARC EAL AG1-1).  

3-19
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NUMARC DEVIATION: 

Due to NRC Generic Letter 89-01, PVNGS has transferred its Radiological Technical Specifications 
(Section 3/4.11) to the Offsite Dose Calculation Manual, Sections 3.0, 4.0, and 5.0.  

The radiation quantities "Whole Body" and "Child Thyroid" were supplanted by "TEDE" and "Thyroid 
CDE" in accordance with EPA-400-R-92-001, Manual of Protective Action Guides and Protective 
Actions for Nuclear Incidents.  

The NUMARC Final Industry Paper on "Implementation of the New EPA Protective Action Guides in Existing Emergency Programs", 13 APR 93, Implementation Suggestion #2, advises utilities to 
base thyroid calculations on the adult age group, as specified by the EPA, provided that this is 
consistent with the age group used by the offsite agencies in their EPZs. The State of AZ offsite agencies have elected not to retain the child age group and will utilize the adult age group for thyroid 
calculations.  

PVNGS has committed in its Emergency Plan to specify into its EALs appropriate Site Boundary 
Dose Rates as measured with portable instrumentation. No automatic real-time instrumentation 
exists at the Site Boundary.  

SOURCE DOCUMENT

PVNGS Procedure 74RM-9EF41, Radiation Monitoring System Alarm Response, Rev. 4 
PVNGS Procedure 74RM-9EF42, Radiation Monitor Alarm Setpoint Determination, Rev. 2 
File 93-127-419, RMS Effluent Monitor Setpoint Calculations for 1993 
PVNGS Commitment RCTS 033715 
Offsite Dose Calculation Manual (ODCM), Rev. 7 
EPA-400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear 
Incidents 
PVNGS Emergency Plan, Rev. 14 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.69 4-1 

APP MODE: MODES 1 - 4 C NUE 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-007 INITIATING CONDITION: 

SU5 RCS Leakage.  
1. The following conditions exist: 
a. Unidentified or pressure boundary leakage greater than 10 gpm.  
OR 
b. Identified leakage greater than 25 gpm.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Unidentified or pressure boundary leakage > 10 gpm in Modes 1-4 
-......................................................-------------------------------------------------.. ..  
Identified leakage > 25 gpm in Modes 1-4 

LOCATION: Appendix A, Table 4: LEAKAGE / Row 1, Row 2 

TECHNICAL BASIS: 

This EAL is included as an NUE because it may be a precursor to more serious conditions and, as 
a result, is considered to be a potential degradation of the level of safety of the plant. The 10 gpm 
value for the unidentified or pressure boundary leakage is selected as it is observable with normal 
Control Room indications. Lesser values must generally be determined through time-consuming 
surveillance tests (e.g., mass balances). The EAL for identified leakage is set at a higher value due 
to the lesser significance of identified leakage in comparison to unidentified or pressure boundary 
leakage. Either value exceeded requires immediate classification (i.e., Tech Spec LCO allowable 
Action Statement time limits are not applicable).  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT: 

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2, 
Questions and Answers, June 1993 
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APP MODE: MODES 1 - 4 CLA NUE 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-p07 INITIATING CONDITION: 

SU3 Unplanned Loss of Most or All Safety System Annunciation or Indication in The Control Room 
for Greater Than 15 Minutes 
1. The following conditions exist: 
a. Loss of most or all (site-specific) annunciators associated with safety systems for greater than 
15 minutes.  
AND 
b. Compensatory non-alarming indications are available.  
AND 
c. In the opinion of the Shift Manager, the loss of the annunciators or indicators requires increased 
surveillance to safely operate the unit(s).  
AND 
d. Annunciator or Indicator loss does not result from planned action.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Unplanned loss of most or all safety system annunciation for > 15 minutes requiring increased 
monitoring while in Modes 1-4 and compensatory indications are available 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 4 

TECHNICAL BASIS: 

This and other related EALs are intended to recognize the difficulty associated with monitoring 
changing plant conditions without the use of a major portion of the annunciation or indication 
equipment.  

Recognition of the availability of computer based indication equipment is considered (SPDS, plant 
computer, etc.).  

"Unplanned" loss of annunciators or indicators excludes scheduled maintenance and testing activities. "Compensatory indications, in this context, includes computer based information such as SPDS. Specifically, PVNGS equipment included as compensatory 
indications include ERFDADS (and SPDS), QSPDS, Plant Monitoring System (PMS), and any other computer system which, in the opinion of the Shift Manager / Emergency 
Coordinator, have the capability for use as surveillance and plant assessment equipment.  

5-1
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TECHNICAL BASIS (continued... ): 

Quantification of "Most" is arbitrary. However, it is estimated that if approximately 75% of the safety 
system annunciators or indicators are lost, there is an increased risk that a degraded plant condition 
could go undetected. It is not intended that plant personnel perform a detailed count of the 
instrumentation lost, but use the value as a judgment threshold for determining the severity of the 
plant conditions. This judgment is supported by the specific opinion of the Shift Manager / 
Emergency Coordinator that additional operating personnel will be required to provide increased 
monitoring of system operation to safely operate the unit.  

It is further recognized that most plant designs provide redundant safety system indication powered 
from separate uninterruptible power supplies. While failure of a large portion of annunciators is 
more likely than a failure of a large portion of indications, the concern is included in this EAL due to 
difficulty associated with assessment of plant conditions. The loss of specific, or several, safety 
system indicators should remain a function of that specific system or component operability status.  
This is addressed by specific Technical Specifications. The initiation of a Technical Specification 
imposed plant shutdown related to the instrument loss will be reported via 10 CFR 50.72. If the 
shutdown is not in compliance with the Technical Specification LCO Action Statement, then the 
declaration of a Notification of Unusual Event will be based on SU2-1, Inability to Reach Required 
Shutdown Within Technical Specification Limits.  

PVNGS annunciation or indication related to this EAL encompasses the Radiation Monitoring 
System, ECCS related equipment, or any other annunciation or indication required to safely operate 
the plant.  

Fifteen minutes is selected as a threshold to exclude transient or momentary power losses.  

This EAL applies to Operating Modes 1-4 only, due to the limited number of safety systems in 
operation during Cold Shutdown, Refueling, and Defueled Modes.  

NUMARC DEVIATION: 

Compensatory indications are not specified as "non-alarming" due to the computer alarming 
capabilities associated with the Plant Monitoring System computer(s). The system will audibly 
annunciate and the text associated with a particular parameter will change color on the CRT(s) 
when that input parameter changes state. If the PMS Alarm Typer is functional, it will also indicate 
a change of state for the associated parameter.  

SOURCE DOCUMENT: 

PVNGS Procedure 41AO-1ZZ55, Loss of Annunciators, Rev. 00.01 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.72 5-2 

APP MODE: MODES 1 - 4 CLS:U 

CATEGORY. [S] System Malfunction 

NUMARCINES•P-007 INITIATING CONDITION: 

SU2 Inability to Reach Required Shutdown Within Technical Specification Limits.  
1. Plant is not brought to required operating mode within (site-specific) Technical Specifications 
LCO Action Statement Time.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Inability to reach required shutdown conditions within the Tech Spec LCO allowable Action 
Statement time limits while in Modes 1-4 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 5 

TECHNICAL BASIS: 

Limiting Conditions of Operation (LCOs) require the plant to be brought to a required shutdown 
mode when the Technical Specification required configuration cannot be restored. Depending on the circumstances, this may or may not be an emergency or precursor to a more severe condition.  
In any case, the initiation of plant shutdown required by PVNGS Technical Specifications requires 
a one-hour report under 10 CFR 50.72(b), Non-emergency events. The plant is within its safety envelope when being shut down within the allowable LCO Action Statement time limits in the 
Technical Specifications. An immediate Notification of Unusual Event is required when the plant is not brought to the required operating mode within the allowable LCO Action Statement time limits 
in the Technical Specifications. Declaration of an NUE is based on the time at which the LCO
specified Action Statement time period elapses under the PVNGS Technical Specifications and is not related to how long a condition may have existed. Other required Technical Specification shutdowns that involve precursors to more serious events are addressed by other specific EALs.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT

PVNGS Unit 1 Technical Specifications, Amendment 74 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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APP MODE: MODES 1 - 6 CLASS: NUE 

CATEGORY: [S] System Malfunction 

NUMA RC/NESP-007 INITIATING CONDITION: 

SU6 Unplanned Loss of All Onsite or Offsite Communications Capabilities.  
1. Either of the following conditions exist: 
a. Loss of all (site-specific list) onsite communications capability affecting the ability to perform 
routine operations.  
OR 
b. Loss of all (site-specific list) offsite communications capability.  

PVNGS EMERGENCY ACTION LEVEL (EALQ: 

Row 6: Loss of all offsite communications capability from the Control Room/STSC. This includes 
normal PBX, dedicated lines, nngdown lines, ENS, NAN primary and NAN radio 

Row 7: Loss of all onsite communications capability affecting the ability to perform routine 
operations. This includes normal PBX, plant page system, two-way radio, and sound powered 
phone system 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 6, Row 7 

TECHNICAL BASIS: 

The purpose of this EAL is to recognize a loss of communications capability that either defeats the plant operations staff ability to perform routine tasks necessary for plant operations or the ability to communicate problems with offsite authorities. The loss of offsite communications ability is significantly more comprehensive than the condition addressed by 10 CFR 50.72.  

The offsite communications loss encompasses the loss of all means of communications with offsite 
authorities. This EAL is intended to be used only when extraordinary means are being utilized to make communications possible (relaying of information from radio transmissions, individuals being sent to offsite locations, or any other method entailing communications with offsite authorities made 
possible from a location other than the Control Room /STSC).  

The onsite communications loss encompasses the loss of all means of routine communications.  

NUMARC DEVIATION: 

NONE. NUMARC/NESP-007 is not specific as to locations from which communications capabilities with offsite agencies are not possible. Since communications with offsite agencies are customarily 
originated from within the Control Room / STSC, PVNGS does not deviate from normal practices 
in this area.  

SOURCE DOCUMENT 5-3 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.74 5-4 (page 1 of 2) 

APP MODE: MODES 1 - 2 CLAS:ALERT 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-007 INITIATING CONDITION: 

SA2 Failure of Reactor Protection System Instrumentation to Complete or Initiate an Automatic Reactor Scram Once a Reactor Protection System Setpoint Has Been Exceeded and Manual 
Scram Was Successful.  
1. (Site-specific) indication(s) exist that indicate that reactor protection system setpoint was exceeded and automatic scram did not occur, and a successful manual scram occurred.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Failure of RPS to initiate or complete an automatic reactor shutdown (i.e., subcritical) once an RPS setpoint has been met or exceeded and manual shutdown was successful when in Modes 1-2 

(manual shutdown includes reactor trip pushbuttons and/or removal of power to CEDMCS bus from 
the Control Room) 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 1 

TECHNICAL BASIS: 

This condition indicates failure of the automatic protection system to trip the reactor. This condition is more than a potential degradation of a safety system in that a front line automatic protection system did not function in response to a plant transient and thus, the plant safety has been compromised and design limits of the fuel may have been exceeded. An ALERT is indicated because conditions exist that lead to potential loss of fuel clad or RCS. Under these conditions, the ALERT is indicated until RCS Chemistry analyses can verify fuel clad integrity, as indicated by sample results less than 300 pCi/gm Dose Equivalent 1131. Reactor Protection System setpoint being exceeded (rather than limiting safety system setpoint being exceeded) is specified here because failure of the automatic protection system is the issue. A manual trip is any set of actions by the reactor operator(s) at the reactor control console (or within the Control Room) which causes control element assemblies (CEAs) to be rapidly inserted into the core and brings the reactor subcritical (e.g., reactor trip pushbuttons). Failure of a manual trip would escalate the event to an 
SAE.  

An ALERT classification is warranted anytime it is unclear that an RPS trip setpoint had been met or exceeded. This EAL is not applicable only when positive assurance exists that no RPS trip setpoints had been met or exceeded prior to reactor shutdown.  

5-4 
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NUMARC DEVIATION: 

The term "scram" has been changed to "trip" in the Technical Basis Section due to current PVNGS 
terminology.  

"Instrumentation" is not specified due to the implication that the Reactor Protection System includes all associated electronic components, instrumentation, hardware, etc. which are required for the 
RPS to perform its intended function.  

An RPS setpoint being "met" has been added to the EAL condition due to the incorporation of digital reactor trip functions within the Combustion Engineering (CE) Core Protection Calculators (CPCs) utilized at PVNGS as part of the reactor protection scheme. LO DNBR and HI LPD are among the several reactor trip setpoints that can be reached, but may not necessarily be exceeded. It is 
prudent to include them as part of the system.  

"Reactor shutdown", as defined here, signifies the initial prompt drop characteristic of an immediate reactor trip response, along with a sustained negative startup rate indicative for some time following the initial prompt drop. Since the EAL is applicable to Modes 1 and 2, an automatic reactor trip is possible during a reactor startup (i.e., < 5% rated thermalpower), when a specified reactor power level may not be appropriate to include as one of the specified conditions within the EAL. For this reason, it becomes more appropriate to include specifications of a reactor shutdown in lieu of a "reactor scram" to indicate the conditions expected after a designated reactor trip.  

SOURCE DOCUMENT: 

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2, Questions and Answers, June 1993 
File 94-002-493, Conversation Memorandum (APS/NRR), 26JUL94 0840 MST 
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APP MODE: MODES 5 - 6 CLASS:ALERT 

CATEGORY: [S] System Malfunction 

NUMA RC/NESP-007 INITIATING CONDITION: 

SA3 Inability to Maintain Plant in Cold Shutdown.  
1. The following conditions exist: 
a. Loss of (site-specific) Technical Specification required functions to maintain cold shutdown.  
AND 
b. Temperature increase that either: 
0 Exceeds Technical Specification cold shutdown temperature limit 
OR 
* Results in uncontrolled temperature rise approaching cold shutdown technical 

specification limit.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Loss of any function or system which precludes the ability to maintain Cold Shutdown and a 
temperature increase has occurred that either exceeds 21 0°F or results in an uncontrolled 
temperature rise approaching 21 0°F when in Modes 5-6 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 2 

TECHNICAL BASIS: 

This EAL addresses complete loss of functions required for core cooling during Refueling and Cold 
Shutdown Modes.  

This condition is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat Removal.  
A number of phenomena such as pressurization, vortexing, steam generator U-tube draining, RCS 
level differences when operating at a mid-loop condition, decay heat removal system (SDC) design, 
and level instrumentation problems can lead to conditions where decay heat removal is lost and 
core uncovery can occur. NRC analyses show that sequences can cause core uncovery in 15 to 
20 minutes and severe core damage within an hour after decay heat removal is lost. Under these 
conditions, RCS integrity is lost and fuel clad integrity is lost or potentially lost, which is consistent 
with an SAE classification. Indicators used as measurement for this EAL are those methods used 
by the plant in response to Generic Letter 88-17, which include Core Exit Thermocouples (CETs) 
and RCS water level monitoring. In addition, Radiation Monitoring System (RMS) readings may 
also be appropriate as an indicator of this condition.  
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TECHNICA L BA SIS ft-nn tin # gar I '

"Uncontrolled" means that the system temperature increase is not the result of planned actions by 
the plant staff.  

The EAL guidance related to the uncontrolled temperature rise is necessary to preserve the 
anticipatory philosophy of NUREG-0654 for events starting from temperatures much lower than the 
Cold Shutdown temperature limit.  

NUMARC DEVIATION: 

It is understood that if the plant is in conformance with Technical Specifications during operations within Cold Shutdown conditions, any functions required for OPERABILITY during this mode will be 
available to maintain Cold Shutdown. Hence, "Technical Specification required functions", as delineated in the NUMARC Example EAL, is redundant to that required for the specific mode and 
will be available for maintaining conditions required for that mode.  

The Cold Shutdown temperature limit has been applied to the PVNGS EAL as a temperature of 
210°F, which is the PVNGS Technical Specification upper temperature bounds of the modes 
applicable to this EAL.  

SOURCE DOCUMENT

PVNGS Unit 1 Technical Specifications, Amendment 74 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.78 5-6 (page 1 of 2) 

APP MODE: MODES 1 - 4 CLASS:ALERT 

CATEGORY: [S] System Malfunction 

NUMA RC/NESP-007 INITIATING CONDITION.: 

SA4 Unplanned Loss of Most or All Safety System Annunciation or Indication in Control Room With Either (1) a Significant Transient in Progress, or (2) Compensatory Non-Alarming Indicators are 
Unavailable.  
1. The following conditions exist: 
a. Loss of most or all (site-specific) annunciators associated with safety systems for greater than 
15 minutes.  
AND 
b. In the opinion of the Shift Manager, the loss of the annunciators or indicators requires increased 
surveillance to safely operate the unit(s).  
AND 
c. Annunciator or Indicator loss does not result from planned action.  
AND 
d. Either of the following: 
1. A significant plant transient is in progress.  
OR 
2. Compensatory non-alarming indications are unavailable.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 
Unplanned loss of most or all safety system annunciation for > 15 minutes requiring increased monitoring while in Modes 1-4 and either compensatory indications are unavailable or a significant 
transient is in progress 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 3 

TECHNICAL BASIS: 

This EAL is intended to provide recognition of the difficulty associated with monitoring changing plant conditions without the use of a major portion of the annunciation or indication equipment during a transient. Recognition of the availability of computer based indication equipment is 
considered (SPDS, plant computer, etc.).  

"Unplanned" loss of annunciators or indicators excludes scheduled maintenance and testing 
activities.  

Quantification of "Most" is arbitrary. However, it is estimated that if approximately 75% of the safety system annunciators or indicators are lost, there is an increased risk that a degraded plant condition could go undetected. It is not intended that plant personnel perform a detailed count of the instrumentation lost, but use the value as a judgment threshold for determining the severity of the plant conditions. This judgment is supported by the specific opinion of the Shift Manager / 5 Emergency Coordinator that additional operating personnel will be required to provide increased 5 monitoring of system operation to safely operate the unit.  
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TECHNICAL BASIS (continued...): 

It is further recognized that most plant designs provide redundant safety system indication powered from separate uninterruptible power supplies. While failure of a large portion of annunciators is more likely than a failure of a large portion of indications, the concern is included in this EAL due to difficulty associated with assessment of plant conditions. The loss of specific, or several, safety system indicators should remain a function of that specific system or component operability status.  This is addressed by specific Technical Specifications. The initiation of a Technical Specification imposed plant shutdown related to the instrument loss will be reported via 10 CFR 50.72. If the shutdown is not in compliance with the Technical Specification LCO Action Statement, then the declaration of a Notification of Unusual Event will be based on SU2-1, Inability to Reach Required 
Shutdown Within Technical Specification Limits.  

PVNGS annunciation or indication related to this EAL encompasses the Radiation Monitoring 
System, ECCS related equipment, or any other annunciation or indication required to safely operate 
the plant.  

"Significant Transient" includes response to automatic or manually initiated functions such as trips, runbacks involving greater than 25% thermal power change, ECCS injections, or thermal power 
oscillations of 10% or greater.  

"Compensatory indications", in this context, includes computer based information such as SPDS.  Specifically, PVNGS equipment included as compensatory indications include ERFDADS (and SPDS), QSPDS, Plant Monitoring System (PMS), and any other computer system which, in the opinion of the Shift Manager / Emergency Coordinator, have the capability for use as surveillance and plant assessment equipment. If both a major portion of the annunciation system and all computer monitoring are not available to the extent that the additional operating personnel are 
required to monitor indications, the ALERT is required.  

Due to the limited number of safety systems in operation during Cold Shutdown, Refueling, and 
Defueled Modes, no EAL is indicated for these modes of operation.  

This ALERT will be escalated to an SAE if the operating crew cannot monitor the transient in 
progress.  

NUMARC DEVIATION: 

Compensatory indications are not specified as "non-alarming" due to the computer alarming capabilities associated with the Plant Monitoring System computer(s). The system will audibly annunciate and the text associated with a particular parameter will change color on the CRT(s) when that input parameter changes state. If the PMS Alarm Typer is functional, it will also indicate 
a change of state for the associated parameter.  

SOURCE DOCUMENT: 
PVNGS Procedure 41AO-1ZZ55, Loss of Annunciators, Rev. 00.01 NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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I
APP MODE: MODES 1 - 2 :SAE 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-007 INITIATING CONDITION: 

SS2 Failure of Reactor Protection System Instrumentation to Complete or Initiate an Automatic 
Reactor Scram Once a Reactor Protection System Setpoint Has Been Exceeded and Manual 
Scram Was NOT Successful.  
1. (Site-specific) indications exist that automatic and manual scram were not successful.  

PVNGS EMERGENCY ACTION LEVEL (EALQ: 

Failure of RPS to initiate or complete an automatic reactor shutdown (i.e., subcritical) once an RPS 
setpoint has been met or exceeded and manual shutdown was not successful when in Modes 1-2 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 1 

TECHNICAL BASIS: 

Automatic and manual trip are not considered successful if action away from the reactor control 
console was required to trip the reactor.  

Under these conditions, the reactor is producing more heat than the maximum decay heat load for which the safety systems are designed. An SAE is indicated because conditions exist that lead to 
imminent loss or potential loss of both fuel clad and RCS. Under these conditions, the SAE is indicated until RCS Chemistry analyses can verify fuel clad integrity, as indicated by sample results 
less than 300 pCi/gm Dose Equivalent 1131. Although this EAL may be viewed as redundant to the 
Fission Product Barrier Reference EAL, its inclusion is necessary to better assure timely recognition 
and emergency response. A manual trip is any set of actions by the reactor operator(s) at the 
reactor control console (or within the Control Room) which causes control element assemblies 
(CEAs) to be rapidly inserted into the core and brings the reactor subcritical (e.g., reactor trip 
pushbuttons).  

A Site Area Emergency classification is warranted anytime it is unclear that an RPS trip setpoint 
had been met or exceeded. This EAL is not applicable only when positive assurance exists that no 
RPS trip setpoints had been met or exceeded prior to reactor shutdown.  

NUMARC DEVIATION: 

The term "scram" has been changed to "trip" in the Technical Basis Section due to current PVNGS 
terminology.  
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NUMARC DEVIATION (continued...): 

"Instrumentation" is not specified due to the implication that the Reactor Protection System includes 
all associated electronic components, instrumentation, hardware, etc. which are required for the 
RPS to perform its intended function.  

An RPS setpoint being "met" has been added to the EAL condition due to the incorporation of digital reactor trip functions within the Combustion Engineering (CE) Core Protection Calculators (CPCs) utilized at PVNGS as part of the reactor protection scheme. LO DNBR and HI LPD are among the several reactor trip setpoints that can be reached, but may not necessarily be exceeded. It is 
prudent to include them as part of the system.  

"Reactor shutdown", as defined here, signifies the initial prompt drop characteristic of an immediate 
reactor trip response, along with a sustained negative startup rate indicative for some time following the initial prompt drop. Since the EAL is applicable to Modes 1 and 2, an automatic reactor trip is possible during a reactor startup (i.e., < 5% rated thermalpower), when a specified reactor power level may not be appropriate to include as one of the specified conditions within the EAL. For this reason, it becomes more appropriate to include specifications of a reactor shutdown in lieu of a "reactor scram" to indicate the conditions expected after a designated reactor trip.  

SOURCE DOCUMENT: 

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2, 
Questions and Answers, June 1993 
File 94-002-493, Conversation Memorandum (APS/NRR), 26JUL94 0840 MST
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APP MODE: MODES 5 - 6 CLASS:SAE 

CATEGORY: [S] System Malfunction 

NUMARCINESP-007 INITIATING CONDITION: 

SS5 Loss of Water Level in the Reactor Vessel That Has or Will Uncover Fuel in the Reactor Vessel.  1. Loss of Reactor Vessel Water Level as indicated by: 
a. Loss of all decay heat removal cooling as determined by (site-specific) procedure.  
AND 
b. (Site-specific) indicators that the core is or will be uncovered.  

PVNGS EMERGENCY ACTION LEVEL (EALU: 

Loss of reactor vessel water level that has or will uncover fuel in the reactor vessel when in Modes 5-6 (RE: 40EP-9EO1 1; Lower Mode Functional Recovery; Safety Analysis Operational 
Data) 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 2 

TECHNICAL BASIS: 

Under the conditions specified by this EAL, severe core damage can occur and Reactor Coolant System integrity may not be assured. This EAL covers sequences such as prolonged boiling following loss of decay heat removal. Thus, declaration of an SAE is warranted.  

NUMARC DEVIATION: 

Site-specific indicators are not detailed in the EAL due to procedural direction delineating specific indications to be used in the assessment of reactor vessel water level. The Abnormal Operating Procedure also references the PVNGS Safety Analysis Operational Data Document to determine the associated core conditions based on time shutdown, vessel level, makeup flow rate, and core 
decay heat load.  

SOURCE DOCUMENT: 

PVNGS Procedure 41AO-1ZZ22, Loss of Shutdown Cooling, Rev. 06.14 
PVNGS Safety Analysis Operational Data, Rev. 0 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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APP MODE: MODES 1 - 4 CLASS:SAE 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-007 INITIATING CONDITION: 

SS4 Complete Loss of Function Needed to Achieve or Maintain Hot Shutdown.  
1. Complete loss of any (site-specific) function required for hot shutdown.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Loss of any function (i.e., heat removal, reactivity control) or system which precludes the ability to 
achieve or maintain Hot Shutdown when in Modes 1-4 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 3 

TECHNICAL BASIS: 

This EAL addresses complete loss of functions, including the ultimate heat sink and reactivity 
control, which are required to achieve or maintain Hot Shutdown. The Heat Removal Safety 
Function encompasses systems associated with removing heat from the core following plant 
shutdown, such as steam generators, which are required to be fed and steamed to be Operable, 
and the Shutdown Cooling System, which is required when steam generators are no longer needed 
or are unavailable for heat removal. The Reactivity Control Safety Function relies on shutdown 
margin requirements to ensure an unanticipated criticality situation does not occur, jeopardizing the 
RCS pressure boundary and possibly leading to core damage. Under these conditions, there is an 
actual major failure of a system intended for protection of the public. Thus, declaration of an SAE 
is warranted.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT

PVNGS Unit 1 Technical Specifications, Amendment 74 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 

5-9
PV21"-8N' (8 88,PV216•8N! (8 881



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 370 of 440 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27is 

Appendix P Page 115 of 146 

1.5.84 5-10 (page 1 of 2) 

APP MODE: MODES 1 - 4 CLASS:SAE 

CATEGORY: [S] System Malfunction 

NUMARC/NESP-007 INITIATING CONDITION: 

SS6 Inability to Monitor a Significant Transient in Progress.  
1. The following conditions exist: 
a. Loss of (site-specific) annunciators associated with safety systems.  
AND 
b. Compensatory non-alarming indications are unavailable.  
AND 
c. Indications needed to monitor (site-specific) safety functions are unavailable.  
AND 
d. Transient in progress.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Loss of most or all safety system annunciation with a significant transient in progress while in 
Modes 1-4. Compensatory indications and indications needed to monitor safety functions are both 
not available 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 4 

TECHNICAL BASIS: 

This EAL and its associated EALs are intended to recognize the inability of the Control Room staff to monitor the plant response to a transient. An SAE is considered to exist if the Control Room staff 
cannot monitor safety functions needed for protection of the public.  

PVNGS annunciation or indication related to this EAL encompasses the Radiation Monitoring 
System, ECCS related equipment, or any other annunciation or indication required to safely operate 
the plant.  

"Compensatory indications", in this context, includes computer based information such as SPDS.  
Specifically, PVNGS equipment included as compensatory indications include ERFDADS (and 
SPDS), QSPDS, Plant Monitoring System (PMS), and any other computer system which, in the 
opinion of the Shift Manager/Emergency Coordinator, have the capability for use as surveillance 
and plant assessment equipment.  

5-10
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TECHNICAL BASIS (continued...): 

"Significant Transient" includes response to automatic or manually initiated functions such as trips, 
runbacks involving greater than 25% thermal power change, EGGS injections, or thermal power 
oscillations of 10% or greater.  

Indications needed to monitor safety functions necessary for protection of the public includes 
Control Room indications, computer generated indications (i.e., OSPDS), and dedicated 
annunciation capability. The specific indications are those used to determine such functions as the ability to shut down the reactor, maintain the core cooled and in a coolable geometry, to remove heat from the core, to maintain the Reactor Coolant System intact, and to maintain containment 
integrity.  

"Planned" actions are excluded from this EAL since the loss of instrumentation of this magnitude is 
of such significance during a transient that the cause of the loss is not an ameliorating factor.  

NUMARC DEVIATION: 

Compensatory indications are not specified as "non-alarming" due to the computer alarming 
capabilities associated with the Plant Monitoring System computer(s). The system would audibly 
annunciate and the text associated with a particular parameter would change color on the CRT(s) 
when that input parameter changes state. If the PMS Alarm Typer is functional, it would also 
indicate a change of state for the associated parameter.  

SOURCE DOCUMENT

PVNGS Procedure 41AO-1ZZ55, Loss of Annunciators, Rev. 00.01 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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APP MODE: MODES 1 - 2 CLASSGE 

CATEGORY: [S] System Malfunction 

NUMARCINESP-007 INITIATING CONDITION: 

SG2 Failure of the Reactor Protection System to Complete an Automatic Scram and Manual Scram Was NOT Successful and There is Indication of an Extreme Challenge to the Ability to Cool the 
Core.  
1. (Site-specific) indications exist that automatic and manual scram were not successful.  
AND 
2. Either of the following: 
a. (Site-specific) indications exist that the core cooling is extremely challenged.  
OR 
b. (Site-specific) indications exist that heat removal is extremely challenged.  

PVNGS EMERGENCY ACTION LEVEL (EALI: 

Failure of RPS to complete an automatic reactor shutdown (i.e., subcritical) and manual shutdown 
was not successful when in Modes 1-2 
AND 
CET > 1200'F, or RVLMS < 21% plenum, or minimum acceptable feedwater flow cannot be 
maintained 

LOCATION: Appendix A, Table 5: MALFUNCTIONS / Row 1 

TECHNICAL BASIS: 

Automatic and manual trip are not considered successful if action away from the reactor control 
console was required to trip the reactor. A manual trip is any set of actions by the reactor 
operator(s) at the reactor control console (or within the Control Room) which causes control element assemblies (CEAs) to be rapidly inserted into the core and brings the reactor subcritical 
(e.g., reactor trip pushbuttons).  

Under the conditions of this and associated EALs, the efforts to bring the reactor subcritical have 
been unsuccessful and, as a result, the reactor is producing more heat than the maximum decay heat load for which the safety systems were designed. Although there are capabilities away from 
the reactor control console, such as emergency boration, the continuing temperature rise indicates that these capabilities are not effective. This situation could be a precursor for a core melt 
sequence.  

The extreme challenge to the ability to cool the core is intended to mean that the core exit 
temperatures are at or approaching 1200°F or that the reactor vessel water level is below the top 
of the active fuel.  

5-11
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TECHNICAL BASIS (continued... ): 

Another consideration is the inability to initially remove heat during the early stages of this sequence. If Essential Auxiliary Feedwater flow is insufficient to remove the amount of heat required by design from at least one steam generator, an extreme challenge should be considered 
to exist.  

In the event either of these challenges exist at a time that the reactor has not been brought below the power associated with the safety system design (typically 3%), a core melt sequence exists. In this situation, core degradation can occur rapidly. For this reason, the GE declaration is intended to be anticipatory of the Fission Product Barrier Reference declaration to permit maximum off site 
intervention time.  

NUMARC DEVIATION: 

The term "scram" has been changed to "trip" in the Technical Basis Section due to current PVNGS 
terminology.  

SOURCE DOCUMENT

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2, Questions and Answers, June 1993 

ýV216 08N• 8-88)



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 374 of 440 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 Reiso 

Appendix P Page 119 of 146 

1.5.88 6-1 

APP MODE: MODES 1 - 6 CLASS: NUE 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARCINESP-p07 INITIATING CONDITION: 
HU2 Fire Within Protected Area Boundary Not Extinguished Within 15 Minutes of Detection.  
1. Fire in buildings or areas contiguous to any of the following (site-specific) areas not extinguished 
within 15 minutes of control room notification or verification of a control room alarm.  
w (Site-specific) list 

PVNGS EMERGENCY ACTION LEVEL (EAL): 
Fire affecting major structures or areas within the Protected Area not extinguished within 15 minutes of 
Control Room notification or Control Room alarm verification 

LOCATION: Appendix A, Table 6: HAZARDS / Row 1 

TECHNICAL BAS1I: 
The purpose of this EAL is to address the magnitude and extent of fires that may be potentially significant precursors to damage to safety systems. This excludes such items as fires within administration buildings, waste-basket fires, and other small fires of no safety consequence. This EAL applies to buildings and areas contiguous to plant vital areas or other significant buildings or areas. The intent of this EAL is not to include buildings (i.e., warehouses) or areas that are not contiguous or immediately adjacent to plant vital areas. Verification of the alarm, in this context, means those actions taken in the 
Control Room to determine that the Control Room alarm is not spurious.  

NUMARC DEVIATION: 
Site-specific areas are not delineated in the PVNGS EAL due to the ramifications involved when a fire affects the Protected Area. Because PVNGS is a three-unit site, and because a listing of specific areas which could be affected by a fire within buildings and/or areas immediately contiguous to this sitespecific listing would defeat the purpose of possessing the ability to determine if the fire is affecting the Protected Area, the Shift Manager / Emergency Coordinator will be better served when a determination has to be made at the time whether the Protected Area is affected or not. The term "affecting major structures or areas within the Protected Area" is used here in the same context as is used elsewhere 
within the "HAZARDS" Event Category.  

The 15 minute time period for a fire to be extinguished prior to declaration, in itself, allows for the exclusion of extremely small fires (i.e., waste-basket fires, etc.) which are easily extinguished, and sets a measurable standard which recognizes that any increase in the length of time a fire burns increases 
the risk of damage to equipment or injury to plant personnel.  

A site-specific listing of possible Control Room annunciators that may be relevant to the diverse set of related fires appropriate to this EAL is not included within the text of the EAL due to procedural direction 
within the Control Room involving priorities established for operator response within those procedures.  The annunciator responses (several hundred, each specific to a designated area or component) established for the Fire Alarm Terminal CRT are used in conjunction with the Pre-Fire Strategies Manual by Control Room and Fire Protection personnel in assessing and responding to fires within the facility.  

SOURCE DOCUMENT: 
PVNGS Pre-Fire Strategies Manual, Rev. 6 
Fire Point/Zone Alarm Book 6 -1 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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APP MODE: MODES 1 - 6 CLASS:NUE 
CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMA RC/NESP-007 INITIATING CONDITION: 

HU1 Natural and Destructive Phenomena Affecting the Protected Area.  5. Report by plant personnel of an unanticipated explosion within protected area boundary resulting 
in visible damage to permanent structure or equipment.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Explosion affecting the Protected Area resulting in visible damage (e.g., deformation, scorching) to 
permanent structures or equipment 

LOCATION: Appendix A, Table 6: HAZARDS / Row 2 

TECHNICAL BASIS: 

The Protected Area Boundary is that part within the Security Isolation Zone and is defined in 
PVNGS Procedure 20AC-OSK04.  

Only those explosions of sufficient force to damage permanent structures or equipment within the Protected Area are considered. As used here, an explosion is a rapid, violent, unconfined combustion, or a catastrophic failure of pressurized equipment, that potentially imparts significant energy to near-by structures and materials. No attempt is made in this EAL to assess the actual magnitude of the damage. The occurrence of the explosion with reports of evidence of damage (e.g., deformation, scorching) is sufficient for declaration. The SM / EC also needs to consider any 
security aspects of the explosion, if applicable.  

NUMARC DEVIATION: 

NONE. The grammatical structure of the EAL lends itself to visible damage as reported by site 
personnel.  

SOURCE DOCUMENT: 

PVNGS Procedure 20AC-OSK04, Protected/Vital Area Personnel Access Control, Rev. 09.00 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.90 6-3 

APP MODE: MODES 1 - 6 CLASS:NUE 
CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HU1 Natural and Destructive Phenomena Affecting the Protected Area.  
4. Vehicle crash into plant structures or systems within protected area boundary.  

PVNGS EMERGENCY ACTION LEVEL (f ).

Vehicle/aircraft crash or missile impact into plant structures or systems within the Protected Area 

LOCATION: Appendix A, Table 6: HAZARDS / Row 4 

TECHNICAL BASIS: 

This EAL is intended to address such items as plane or helicopter crash, train crash, or any vehicle or missile that may potentially damage plant structures containing functions and systems required for safe shutdown of the plant. The event is escalated to an ALERT if the crash is confirmed to 
affect a plant vital area.  

NUMARC DEVIATION: 

NONE. PVNGS expands on particulars in this EAL so that the intended meaning of encompassing vehicles is apparent. "Missile" is added as a vehicle form which could cause damage to plant structures containing functions and systems required for safe shutdown of the plant. The consequences of damage to plant structures or systems within the Protected Area resulting from missile impacts are not unlike the consequences of damage associated with vehicle impacts.  

SOURCE DOCUMENT

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.91 6-4 

APP MODE: MODES 1 - 6 CLA NUE 
CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARCINESP-007 INITIATING CONDITION: 

HU3 Release of Toxic or Flammable Gases Deemed Detrimental to Safe Operation of the Plant.  1. Report or detection of toxic or flammable gases that could enter within the site area boundary in 
amounts that can affect normal operation of the plant.  
2. Report by Local, County, or State Officials for potential evacuation of site personnel based on 
offsite event.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Release of toxic or flammable gases that could enter the Site Boundary and deemed detrimental to 
safe operation of the plant 

LOCATION: Appendix A, Table 6: HAZARDS / Row 6 

TECHNICAL BASIS: 

This EAL is based on releases in concentrations within the Site Boundary that will affect the health of plant personnel or affecting the safe operation of the plant with the plant being within the evacuation area of an offsite event (i.e., tanker truck accident releasing toxic gases, etc.). In the latter case, the evacuation area will be as determined from the DOT Evacuation Tables for Selected Hazardous Materials, located in the DOT Emergency Response Guide for Hazardous Materials.  

NUMARC DEVIATION: 

The EAL does not address toxic or flammable gas origins or causes for evacuations of personnel located within the Site Area Boundary due to an offsite event. Gases that could enter the Site Boundary encompass causes for evacuation. The EAL addresses the impact to personnel and the safe operation of the plant, regardless of the origin of these evacuation directives.  

SOURCE DOCUMENT.  

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 

6-4
PV216 08N' (8 88)'•'= ..... (8 881



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 378 of 440 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix P Page 123 of 146 

1.5.92 6-5 

APP MODE: MODES 1 - 6 CLAS :NUE 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HUL1 Natural and Destructive Phenomena Affecting the Protected Area.  
6. Report of turbine failure resulting in casing penetration or damage to turbine or generator seals.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Main turbine failure causing casing penetration or damage to turbine oil seals or generator seals 

LOCATION: Appendix A, Table 6: HAZARDS / Row 7 

TECHNICAL BASIS: 

This EAL is intended to address main turbine rotating component failure of sufficient magnitude to 
cause observable damage to the turbine casing or to the seals of the turbine generator. Of major 
concern is the potential for leakage of combustible fluids (lubricating oils) and gases (hydrogen 
cooling) to the plant environs. Actual fires and flammable gas build-up are appropriately classified 
via HU2 and HU3. This EAL is consistent with the definition of an NUE while maintaining the 
anticipatory nature desired and recognizing the risk to non-safety related equipment.  

NUMARC DEVIATION: 

"Turbine oil seals" is indicated to clarify the intent of the EAL. Damage to the turbine casing is 
determined by visual and/or indicated observations from the Control Room (i.e., visual CRTdisplay 
of turbine bearing vibrations and condenser vacuum indicators). Sufficient instrumentation exists 
to adequately determine turbine failures involving seal failures which conform to the intent of this 
EAL. A reliance is implied, though, for visual damage indications by plant personnel.  

SOURCE DOCUMENT: 

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.93 6-6 

APP MODE: MODES 1 - 6 CLASS: NUE 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HU1 Natural and Destructive Phenomena Affecting the Protected Area.  
1. (Site-specific) method indicates felt earthquake.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Valid "Strong Motion Accelerometer System Trigger" indicated on Seismic Warning Panel per 
791S-9SM01 

LOCATION: Appendix A, Table 6: HAZARDS / Row 8 

TECHNICAL BASIS: 

If a strong motion accelerometer alarm is received concurrent with felt ground motion or waves 
are visible in the spent fuel pool, a NUE is warranted.  

This EAL references PVNGS Procedure 791S-9SM01, Analysis of Seismic Event, which is 
performed by the Shift Technical Advisor upon receipt of a "SEISMIC OCCURRENCE" Control Room annunciation. Under the intent of this EAL, damage may be caused to some portions of the site, but should not affect ability of safety functions to operate. The method of detection is based on instrumentation and validated by the aforementioned procedure. When the inspections and walkdowns specified in the actions for a seismic event > 0.01g contained in the seismic event 
analysis procedure and walkdowns in accordance with 40AO-9ZZ21, "Acts of Nature" indicate that no unfavorable effects from the event have been identified, the conditions for this EAL no longer 
apply and the EAL may be exited.  

As defined in the EPRI-sponsored "Guidelines for Nuclear Plant Response to an Earthquake", 
dated October 1989, a "felt earthquake" is: An earthquake of sufficient intensity such that: (a) the vibratory ground motion is felt at the nuclear plant site and recognized as an earthquake based on a consensus of control room operators on duty at the time, and (b) for plants with operable seismic instrumentation, the seismic switches of the plant are activated. For most plants with seismic 
instrumentation, the seismic switches are set at an acceleration of about 0.01g.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT: 
PVNGS Unit 1 Technical Specifications, Amendment 74 
PVNGS Procedure 41AL-1RK7C, Panel B07C Alarm Responses, Rev. 03.23 
PVNGS Procedure 79tS-9SM01, Analysis of Seismic Event, Rev. 2 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev 2 6 -6
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APP MODE: MODES 1 - 6 CL U 

CATEGORY. [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARCIIVESP-007 INITIATING CONDITION: 

HU1 Natural and Destructive Phenomena Affecting the Protected Area.  
2. Report by plant personnel of tornado striking within protected area boundary.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Tornado affecting the Protected Area 

LOCATION: Appendix A, Table 6: HAZARDS / Row 9 

TECHNICAL BASIS: 

This EAL is based on the assumption that a tornado striking (touching down) within the Protected 
Area Boundary may have potentially damaged plant structures containing functions or systems 
required for safe shutdown of the plant. If such damage is confirmed visually or by other in-plant 
indications, the event will be escalated to an ALERT.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT

PVNGS Procedure 41AO-1ZZ58, Severe Weather, Rev. 00.01 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.95 6-8 

APP MODE: MODES 1 - 6 CLA NUE 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARCINESP-O07 INITIATING CONDITION: 

HU1 Natural and Destructive Phenomena Affecting the Protected Area.  
7. (Site-Specific) Occurrences.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Flooding affecting the Protected Area 

LOCATION: Appendix A, Table 6: HAZARDS / Row 10 

TECHNICAL BASIS: 

This EAL covers flooding incidents specific to naturally occurring phenomena which can lead to more serious events. It is based on the site-specific 50- and 100-year flooding events as delineated 
in the site Environmental Impact Study.  

NUMARC DEVIATION: 

No observable parameter is included within this EAL. Section 2.4.2.2.1 of the PVNGS UFSAR states that the probable maximum flood stage of elevation 776 is 175 feet below the lowest plant grade of 951 at Unit 3. The site is also protected from the Hassayampa River to the east by a topographic ridge at minimum elevation 975. Protection of safety-related facilities from inundation by offsite flood sources is achieved by the location of the facilities beyond the extent of flooding.  The site drainage system and grading plan is designed with sufficient capacity to prevent flooding of Seismic Category I structures and loss of access to these facilities due to the Probable Maximum 
Thunderstorm Precipitation.  

SOURCE DOCUMENT

PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.96 6-9 

APP MODE: MODES 1 - 6 CLASS: ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HA2 Fire or Explosion Affecting the Operability of Plant Safety Systems Required to Establish or 
Maintain Safe Shutdown.  
1. The following conditions exist: 
a. Fire or explosion in any of the following (site-specific) areas: 
° (Site-specific) list 
AND 
b. Affected system parameter indications show degraded performance or plant personnel report visible damage to permanent structures or equipment within the specified area.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Fire or explosion affecting safety systems required for the current operating Mode as indicated by degraded performance or as indicated by plant personnel reporting visible damage (e.g., 
deformation, scorching) to permanent structures or equipment 

LOCATION: Appendix A, Table 6: HAZARDS / Row 1 

TECHNICAL BA SIS: 
Equipment and plant areas required for the current operating Mode are delineated in PVNGS Technical Specifications. As such, a determination can be made if the fire or explosion is potentially affecting one or more redundant trains of safety systems which are required to be OPERABLE for the current operating Mode. With regard to explosions, only those explosions of sufficient force to damage permanent structures or equipment required for safe operation within the identified plant area should be considered. As used here, an explosion is a rapid, violent, unconfined combustion, or a catastrophic failure of pressurized equipment, that potentially imparts significant energy to near-by structures and materials. The inclusion of a "report of visible damage" should not be interpreted as mandating a lengthy damage assessment prior to classification. No attempt is made in this EAL to assess the actual magnitude of the damage. The occurrence of the explosion with reports of evidence of damage (e.g., deformation, scorching) is sufficient for declaration. The declaration of an ALERT and the activation of the TSC will provide the Emergency Operations Director (EOD) with the resources needed to perform these damage assessments. The EOD also 
needs to consider any security aspects of the explosion(s), if applicable.  

NUMARC DEVIATION: 
Specifying "plant areas and equipment required for the current operating Mode" facilitates the intent of the EAL in lieu of specifying all-encompassing lists of functions and systems applicable to operating Modes requiring their Operability. PVNGS Technical Specifications details functions and 
systems required to be OPERABLE for applicable Modes.  

SOURCE DOCUMENT
PVNGS Unit 1 Technical Specifications, Amendment 74 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 6 -9
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1.5.97 6-10 

APP MODE: MODES 1 - 6 CLASS:ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-O07 INITIATING CONDITION: 

HA5 Control Room Evacuation Has Been Initiated.  
1. Entry into (site-specific) procedure for control room evacuation.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Entry into 40AO-9ZZ1 8, Shutdown Outside Control Room or 40AO-9ZZ1 9, Control Room Fire, for 
Control Room evacuation 

LOCATION: Appendix A, Table 6: HAZARDS / Row 3 

TECHNICAL BAS•I: 

With the Control Room evacuated, additional support with monitoring and direction through the Technical Support Center and/or Emergency Operations Facility is necessary. Inability to establish plant control from outside the Control Room will escalate this event to an SAE.  

NUMARC DEVIATION: 

Evacuation of the Control Room requires direction from an appropriate procedure in use. The procedures reference the Emergency Classification Procedure as an implementation.  

SOURCE DOCUMENT.

PVNGS Procedure 41AO-1ZZ27, Shutdown Outside Control Room, Rev. 02.17 
PVNGS Procedure 41AO-1ZZ44, Control Room Fire, Rev. 03.07 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.98 6-11

APP MODE: MODES 1 - 6 CLAS:ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety

NUMARC/ESP-0p7 INITIATING CONDITION:

HA1 Natural and Destructive Phenomena Affecting the Plant Vital Area.  
5. Vehicle crash affecting plant vital areas.  

PVNGS EMERGENCY ACTION LEVEL (EAL):

Vehicle/aircraft crash or missile impact affecting plant vital areas 

LOCATION: Appendix A, Table 6: HAZARDS / Row 4 

TECHNICAL BASIS: 

This EAL is intended to address such items as plane or helicopter crash, train crash, or any vehicle 
or missile affecting a plant vital area.  

NUMARC DEVIATION: 

NONE. PVNGS expands on particulars in this EAL so that the intended meaning of encompassing 
vehicles is apparent. "Missile" is added as a vehicle form which could cause damage to plant 
structures containing functions and systems required for safe shutdown of the plant. The 
consequences of damage to plant structures or systems affecting a plant vital area resulting from 
missile impacts are not unlike the consequences of damage associated with vehicle impacts.  

SOURCE DOCUMENT

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.99 6-12 

APP MODE: MODES 1 - 6 CLAS: ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-O07 INITIATING CONDITION: 

HA1 Natural and Destructive Phenomena Affecting the Plant Vital Area.  
3. Report of any visible structural damage on any of the following plant structures: 
"* Reactor Building 
"* Intake Building 
"* Ultimate Heat Sink 
"* Refueling Water Storage Tank 
"* Diesel Generator Building 
"* Turbine Building 
"* Condensate Storage Tank 
"* Control Room 
"* Other (Site-Specific) Structures 

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Visible structural damage to any building containing safe shutdown equipment 

LOCATION: Appendix A, Table 6: HAZARDS / Row 5 

TECHNICAL BASIS: 

This EAL addresses structures containing systems and functions required for safe shutdown of the 
plant. The structural damage implied has origins related to any destructive phenomena not 
explicitly addressed in any other EAL in this category.  

NUMARC DEVIATION: 

Specifying "any building containing safe shutdown equipment" facilitates the intent of the EAL in 
lieu of specifying all-encompassing lists of plant structures and buildings applicable to operating 
Modes requiring their Operability. PVNGS Technical Specifications details plant structures and 
buildings required to be OPERABLE for applicable Modes as delineated within Limiting Conditions 
for Operation (LCOs) requiring Operability for all supporting equipment and functions needed for 
Operability of the applicable system or function.  

SOURCE DOCUMENT

PVNGS Unit 1 Technical Specifications, Amendment 74 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.100 6-13 

APP MODE: MODES 1 - 6 CLAS:ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HA3 Release of Toxic or Flammable Gases Within a Facility Structure Which Jeopardizes 
Operation of Systems Required to Maintain Safe Operations or to Establish or Maintain Cold 
Shutdown.  
1. Report or detection of toxic gases within a Facility Structure in concentrations that will be life 
threatening to plant personnel.  
2. Report or detection of flammable gases within a Facility Structure in concentrations that will affect 
the safe operation of the plant.  

PVNGS EMERGENCY ACTION LEVEL (EAL: 

Toxic or flammable gas within a facility structure affecting operation of safety systems required for 
the current operating Mode or is life threatening to personnel within those structures per site Fire 
Department analyses 

LOCATION: Appendix A, Table 6: HAZARDS / Row 6 

TECHNICAL BASIS: 

This EAL is based on gases that have entered a plant structure affecting the safe operation of the 
plant. The EAL applies to buildings and areas contiguous to plant vital areas or other significant 
buildings or areas. The intent of this EAL is not to include buildings (i.e., warehouses) or other 
areas that are not contiguous or immediately adjacent to plant vital areas. It is appropriate that 
increased monitoring be done to ascertain whether consequential damage has occurred. The 
PVNGS site Fire Department operates under OSHA guidelines in determining if facility structures 
meet habitability requirements. They are staffed continuously and are trained and required to 
respond to hazardous materials, hazardous atmospheres, etc.  

NUMARC DEVIATION: 

This EAL has been phrased to allow for the inclusion of safe plant operations encompassing both 
plant personnel and safety systems required for the current operating Mode. Equipment required 
for the establishment and maintenance of Cold Shutdown is required to be OPERABLE in Modes 
specifying the applicability.  

SOURCE DOCUMENT: 

PVNGS Procedure 14AC-OFP02, Emergency Notification and Response, Rev. 02.02 
PVNGS Procedure 14DP-0FP27, PVNGS Fire Department Hazardous Incident Response, 
Rev. 00.00 PVNGS Unit 1 Technical Specifications, Amendment 74 6 -1 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.101 6-14 

APP MODE: MODES 1 - 6 CLASS: ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARCI/NESP-007 INITIATING CONDITION: 

HA1 Natural and Destructive Phenomena Affecting the Plant Vital Area.  
6. Turbine failure generated missiles result in any visible structural damage to or penetration of any 
of the following plant areas: (site-specific) list.  

PVNGS EMERGENCY ACTION LEVEL (EALI: 

Main turbine failure generating missiles which result in visible damage to structures 
containing safety related equipment 

LOCATION: Appendix A, Table 6: HAZARDS / Row 7 

TECHNICAL BASIS: 

This EAL is intended to address the threat to safety related equipment imposed by missiles 
generated by main turbine rotating component failures. Since PVNGS was designed to minimize 
impacts to safety related equipment caused by main turbine rotating component failures (i.e., no 
safety related equipment is located on a tangent to turbine rotational direction), there are no areas 
within which damage to structures containing this equipment can be affected by ejected turbine 
components. Catastrophic failure of the main turbine rotating components, though, would likely 
cause damage to the main condenser, condensate and/or circulating water system(s) piping, or 
personnel in the vicinity. However, this EAL is consistent with the definition of an ALERT in that if 
missiles have damaged or penetrated areas containing safety related equipment, the potential 
exists for substantial degradation of the level of safety of the plant.  

NUMARC DEVIATION: 

No listing of structures containing safety related equipment specific to PVNGS is included in the 
EAL due to the inherent characteristics of the manufacturers' design of the plant (i.e., Bechtel, 
Combustion Engineering). No safety related equipment is located on a tangent to the rotational 
direction of the main turbine spindles.  

SOURCE DOCUMENT

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.102 6-15 

APP MODE: MODES 1 - 6 CLAS:ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC1NESP-007 INITIATING CONDITION: 

HA1 Natural and Destructive Phenomena Affecting the Plant Vital Area.  
1. (Site-Specific) method indicates Seismic Event greater than Operating Basis Earthquake (OBE).  

PVNGS EMERGENCY ACTION LEVEL (EALI: 

Confirmed earthquake > OBE levels per 791S-9SM01 such that preliminary analysis indicates OBE 
validity 

LOCATION: Appendix A, Table 6: HAZARDS / Row 8 

TECHNICAL BASI : 

This EAL is based on the plant FSAR design basis. Seismic events of this magnitude can cause damage to safety functions. The determination of the magnitude of the seismic event is based on preliminary analysis by the Shift Technical Advisor that the OBE annunciation is valid. The event 
classification can then be declared in a prompt manner. Performance of 791S-9SM01, Analysis of Seismic Event, by the STA upon receipt of "SEISMIC OCCURRENCE" Control Room annunciation 
is then performed as appropriate to the indications.  

NUMARC DEVIATION: 

NONE 

SOURCE DOCUMENT: 

PVNGS Unit 1 Technical Specifications, Amendment 74 
PVNGS Procedure 41AL-1RK7C, Panel B07C Alarm Responses, Rev. 03.23 
PVNGS Procedure 791S-9SM01, Analysis of Seismic Event, Rev. 2 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.103 6-16 

APP MODE: MODES 1 - 6 CLASS:ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HA1 Natural and Destructive Phenomena Affecting the Plant Vital Area.  
2. Tornado or high winds striking plant vital areas: Tornado or high winds greater than (site-specific) 
mph strike within protected area boundary.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Sustained winds > 105 mph (design levels) or tornado with average winds > 300 mph (design basis) 
per 40AO-9ZZ21, Acts of Nature 

LOCATION: Appendix A, Table 6: HAZARDS / Row 9 

TECHNICAL BASIS: 

This EAL is based on the plant FSAR design basis. Wind loads of this magnitude can cause 
damage to safety functions. Sustained winds of > 105 mph or tornados with cyclonic velocities 
exceeding 260 mph (Category F5) with simultaneous tangential movement of 40 mph (i.e., 260 + 
40 = 300 mph) are design levels per the PVNGS FSAR. Sustained winds are wind speeds 
averaged over one minute that generally remain continuous for at least 15 minutes (NOAA-NWS 
definition) and exclude localized gusts exceeding these wind velocity limits.  

NUMARC DEVIATION: 

NONE. "Sustained" winds are based on National Weather Service (NWS) forecasts and/or 
warnings issued locally. Per NUMARC/NESP-007, Methodology for Development of Emergency 
Action Levels, Rev. 2, Questions and Answers, June 1993, meteorological tower data should not 
be used for weather assessments regarding wind velocities of this force for emergency 
classification purposes. Estimated sustained winds furnished by the National Weather Service 
should provide the basis for emergency classification purposes. EAL HA1 -3 will provide evidence 
of damage to safe shutdown structures when winds of this nature are exceeded.  

SOURCE DOCUMENT.

PVNGS Procedure 41AO-1ZZ58, Severe Weather, Rev. 00.01 
PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2, 
Questions and Answers, June 1993 6 -1 6
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1.5.104 6-17 

APP MODE: MODES 1 - 6 CLS:LR 

CATEGORY. [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-O07 INITIATING CONDITION.  

HAI Natural and Destructive Phenomena Affecting the Plant Vital Area.  
7. (Site-Specific) occurrences.  

PVNGS EMERGENCY ACTION LEVEL (EALQ: 

Flooding potentially affecting safety systems required for the current operating Mode 

LOCATION: Appendix A, Table 6: HAZARDS / Row 10 

TECHNICAL BASIS: 

This EAL covers flooding incidents specific to naturally occurring phenomena which can lead to 
more serious events. It is based on the site-specific 50- and 100-year flooding events as delineated 
in the site Environmental Impact Study.  

NUMARC DEVIATION: 

No observable parameter is included within this EAL. Section 2.4.2.2.1 of the PVNGS UFSAR 
states that the probable maximum flood stage of elevation 776 is 175 feet below the lowest plant 
grade of 951 at Unit 3. The site is also protected from the Hassayampa River to the east by a 
topographic ridge at minimum elevation 975. Protection of safety-related facilities from inundation 
by offsite flood sources is achieved by the location of the facilities beyond the extent of flooding.  
The site drainage system and grading plan is designed with sufficient capacity to prevent flooding 
of Seismic Category I structures and loss of access to these facilities due to the Probable Maximum 
Thunderstorm Precipitation. The effect that flooding of this extent could have on "safety systems 
required for the current operating Mode" is consistent with other hazards and naturally occurring 
events of this type.  

SOURCE DOCUMENT: 

PVNGS Updated Final Safety Analysis Report (UFSAR), Rev. 5 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.105 6-18 

APP MODE: MODES 1 - 6 C4S: SAE 
CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARINESP-007 INITIATING CONDITION: 

HS2 Control Room Evacuation Has Been Initiated and Plant Control Cannot Be Established.  
1. The following conditions exist: 
a. Control room evacuation has been initiated.  
AND 
b. Control of the plant cannot be established per (site-specific) procedure within (site-specific) 
minutes.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Evacuation of Control Room and control not established locally at the Remote Shutdown Panel 
within 15 minutes 

LOCATION: Appendix A, Table 6: HAZARDS / Row 3 

TECHNICAL BASIS: 

Expeditious transfer of safety systems has not occurred but fission product barrier damage may not yet be indicated. PVNGS Engineering Calculation 13-MC-FP-317, 10CFR50, Appendix R Operational Considerations, establishes 23 minutes for initiating Auxiliary Feedwater to the steam generator(s) as the most limiting initial action which must be taken under these conditions.  However, the 15 minute time period established generically for transfer of safety system control to the Remote Shutdown Panel(s) is based on an assessment as to how quickly control must be reestablished without core uncovering and/or core damage possibly taking place. (Based on the generic basis, this time period must never exceed 15 minutes.) In Cold Shutdown and Refueling Modes, operator concern is directed toward maintaining core cooling such as is discussed in Generic Letter 88-17, Loss of Decay Heat Removal. In power operation, Hot Standby, and Hot Shutdown Modes, operator concern is primarily directed toward maintaining critical safety functions and thereby assuring fission product barrier integrity.  

NUMARC DEVIATION: 

Evacuation of the Control Room requires direction from an appropriate procedure in use. The procedures reference the Emergency Classification Procedure as an implementation.  

SOURCE DOCUMENT: 

Engineering Calculation 13-MC-FP-317, 1OCFR50 Appendix R Operational Considerations, 
29 JUL 93 
PVNGS Procedure 41AO-1ZZ27, Shutdown Outside the Control Room, Rev. 02.17 PVNGS Procedure 41AO-1ZZ44, Control Room Fire, Rev. 03.07 6 -1 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.106 7-1 

APP MODE: MODES 1 - 6 CLASS: NUE 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMA RCI/NESP-007 INITIATING CONDITION.  

HU4 Confirmed Security Event Which Indicates a Potential Degradation in the Level of Safety of 
the Plant.  
1. Bomb device discovered within plant protected Area and outside the plant Vital Area.  
2. Other security events as determined from (site-specific) Safeguards Contingency Plan.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Declared Security Color Code Condition - Red (Security Emergency) indicating a potential 
degradation in the level of safety of the plant 

LOCATION: Appendix A, Table 7: SECURITY / Row 1 

TECHNICAL BASIS: 

This EAL is based on the PVNGS Site Security Plan. Security events which do not represent at least a potential degradation in the level of safety of the plant are reported under 10 CFR 73.71 or, in some cases, under 10 CFR 50.72. The plant Protected Area Boundary is that part within the 
Security Isolation Zone and is defined in PVNGS Procedure 20AC-0SK04. A bomb discovered in 
the plant Protected Area falls within the scope of this EAL and would constitute a security event.  

NUMARC DEVIATION: 

NONE. The PVNGS Site Security Plan contains Contingency Plans for specific events and would 
be based on declaration of a Security Color Code Condition - Red (Security Emergency).  

SOURCE DOCUMENT: 

PVNGS Procedure 20AC-0SK04, Protected/Vital Area Personnel Access Control, Rev. 09.00 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.107 7-2 

APP MODE: MODES 1 - 6 CLASS:ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARCINESP-007 INITIATING CONDITION: 

HA4 Security Event in a Plant Protected Area.  
1. Intrusion into plant protected area by a hostile force.  
2. Other security events as determined from (site-specific) Safeguards Contingency Plan.

PVNGS EMERGENCY ACTION LEVEL (EAL :

Security event within the Protected Area (RE: 40AC-0OP07) 

LOCATION: Appendix A, Table 7: SECURITY / Row 1 

TECHNICAL BA Si: 

The Control Room Shift Manager should declare this EAL when there is direct evidence that hostile 
forces are or have been inside the Protected Area, but the Control Room or any vital area are not 
currently threatened. The Shift Manager should also consider this EAL in situations where the 
presence of hostile forces within the Protected Area is indicated by sabotage to plant equipment, 
but the full extent of damage to equipment or the full scope of the sabotage may not yet be known.  
This class of security events represents an escalated threat to plant safety above that contained in 
the NUE. For the purposes of this EAL, a civil disturbance which penetrates the Protected Area 
Boundary can be considered a hostile force and, as such, the intrusion of this hostile force into the 
plant Protected Area falls within the scope of this EAL and would constitute a security event.  

NUMARC DEVIATION: 

NONE. The PVNGS Site Security Plan contains Contingency Plans for specific events and would 
be based on declaration of a Security Emergency.  

SOURCE DOCUMENT: 

PVNGS Procedure 20AC-0SK04, Protected/Vital Area Personnel Access Control, Rev. 09.00 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.108 7-3 

APP MODE: MODES 1 - 6 CLASS:SAE 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HS1 Security Event in a Plant Vital Area.  
1. Intrusion into plant vital area by a hostile force.  
2. Other security events as determined from (site-specific) Safeguards Contingency Plan.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Security event within any vital area (RE: 40DP-0OP07) 

LOCATION: Appendix A, Table 7: SECURITY / Row 1 

TECHNICAL BASIS: 

Hostile forces consist of one or more persons armed with any sort of weapon(s) whose intent is 
evident by declaration or action to cause damage to plant equipment or injury to plant personnel.  
The principal role in dealing with a security threat belongs to the security forces. The role of the 
operator is to ensure to the maximum extent possible under the circumstances that the health and 
safety of the public is protected. Entry of hostile forces inside the protected area compromises the 
ability of operators to perform their duty, since the ultimate goal of the hostile forces is 
unpredictable. Hostile forces may seek to damage plant equipment and cause a release, or injure 
or kill plant operating staff. Situations where hostile forces are known to have entered the Protected 
Area places the Control Room, Remote Shutdown Panels, or other areas defined as vital in the unit 
security plans at extreme and immediate risk. Entry of hostile forces inside the protected area 
undoubtedly constitutes a situation in which there is an actual or potential substantial degradation 
in the level of plant safety. This class of security events represents an escalated threat to plant 
safety above that contained in the ALERT in that a hostile force has progressed from within the 
Protected Area to a vital area.  

NUMARC DEVIATION: 

NONE. The PVNGS Site Security Plan contains Contingency Plans for specific events and would 
be based on declaration of a Security Emergency.  

SOURCE DOCUMENT

PVNGS Procedure 20AC-0SK04, Protected/Vital Area Personnel Access Control, Rev. 09.00 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.109 7-4 

APP MODE: MODES 1 - 6 CLASSGE 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HG1 Security Event Resulting in Loss of Ability to Reach and Maintain Cold Shutdown.  
1. Loss of physical control of the control room due to security event.  
2. Loss of physical control of the remote shutdown capability due to security event.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Security event resulting in the loss of ability to reach and maintain Cold Shutdown from the Control 
Room or Remote Shutdown Panel 

LOCATION: Appendix A, Table 7: SECURITY / Row 1 

TECHNICAL BASIS: 

Entry of hostile forces into the Control Room or Remote Shutdown Panel Room(s) compromises 
the ability of operators to perform their duty, since the ultimate goal of the hostile forces is 
unpredictable. If the hostile forces are known to have entered the Control Room or Remote 
Shutdown Panel Room(s) or other vital plant areas, the freedom of operators to maintain the plant 
in a safe operating condition is lost. This EAL encompasses conditions under which a hostile force 
has taken physical control of the Control Room, Remote Shutdown Panel Room(s), or any other 
vital area required to reach and maintain safe shutdown conditions. Although actual core melt or 
loss of containment integrity has not occurred and there is no immediate evidence of substantial 
releases in progress, control of the reactor plant by hostile forces undoubtedly constitutes the most 
serious possible threat.  

NUMARC DEVIATION: 

NONE. The PVNGS Site Security Plan contains Contingency Plans for specific events and would 
be based on declaration of a Security Emergency.  

SOURCE DOCUMENT

PVNGS Procedure 20AC-0SK04, Protected/Vital Area Personnel Access Control, Rev. 09.00 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.110 8-1 

APP MODE: MODES 1 - 6 CLA NUE

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-O07 INITIATING CONDITION:

HU1 Natural and Destructive Phenomena Affecting the Protected Area.  
3. Assessment by the control room that an event has occurred.  

PVNGS EMERGENCY ACTION LEVEL (FAI )-

Control Room assessment that an event has occurred affecting the Protected Area 

LOCATION: Appendix A, Table 8: MISCELLANEOUS / Row 1 

TECHNICAL BASIS: 

This EAL allows for the Control Room staff to determine that an event has occurred and take 
appropriate action based on personal assessment as opposed to verification (i.e., an earthquake is 
felt but does not register on any plant-specific instrumentation due to malfunction of the 
instrumentation, etc.).  

NUMARC DEVIATION: 

NONE.  

SOURCE DOCUMENT: 

NUMARC/NESP-O07, Methodology for Development of Emergency Action Levels, Rev. 2

8-1
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1.5.111 8-2 

APP MODE: MODES 1 - 6 CLASS:NUE 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HU5 Other Conditions Existing Which in the Judgment of the Emergency Director Warrant 
Declaration of an Unusual Event.  
1. Other indications exist which in the judgment of the Emergency Director indicate a potential 
degradation of the level of safety of the plant.  

PVNGS EMERGENCY ACTION LEVEL (EALQ: 
Other conditions exist which, in the judgment of the SM/EC, indicate a potential degradation of the 
level of safety of the plant 

LOCATION: Appendix A, Table 8: MISCELLANEOUS / Row 2 

TECHNICAL BASIS: 
This EAL is intended to address unanticipated conditions not addressed explicitly elsewhere but 
that warrant declaration of an emergency because conditions exist which are believed by the 
SM/EC to fall under the NUE emergency class.  

From a broad perspective, one area that may warrant SM/EC judgment is related to likely or actual 
breakdown of PVNGS event mitigating actions. Examples to consider include inadequate 
emergency response procedures (e.g., Emergency Plan Implementing Procedures, etc.), transient 
response either unexpected or not understood, failure or unavailability of emergency systems 
during an accident in excess of that assumed in accident analyses, or insufficient availability of 
equipment and/or support personnel.  

Specific examples of actual events that may require SM/EC judgment for an NUE declaration are 
listed below for consideration. However, this list is by no means all inclusive and is not intended to 
limit the discretion of the SM/EC judgment in applying further examples.  

"* Aircraft crash on site 
"* Train derailment on site 
"* Near-site explosion which may adversely affect normal site activities 
"* Near-site release of toxic or flammable gas which may adversely affect normal site 

activities 
"* Uncontrolled RCS cooldown due to secondary side depressurization 

It is also intended that the SM/EC judgment not be limited by any list of events as defined here or 
as augmented by the site. This list is provided solely as examples for consideration and it is 
recognized that actual events may not always follow a pre-conceived description.  

NUMARC DEVIATION: 
NONE 

SOURCE DOCUMENT- 8-2 
NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2
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1.5.112 8-3 

APP MODE: MODES 1 - 6 CLASS: ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARCVNESP-007 INITIATING CONDITION: 

HA1 Natural and Destructive Phenomena Affecting the Plant Vital Area.  
4. (Site-Specific) indications in the control room.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Control Room assessment that an event has occurred affecting plant vital areas 

LOCATION: Appendix A, Table 8: MISCELLANEOUS / Row 1 

TECHNICAL BASIS: 

This EAL allows for the Control Room staff to determine that an event has occurred and take 
appropriate action based on personal assessment as opposed to verification (e.g., an earthquake 
is believed to exceed OBE levels but does not register on any plant-specific instrumentation due to 
malfunction of the instrumentation, etc.).  

NUMARC DEVIATION: 

NONE.  

SOURCE DOCUMENT

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.113 8-4 

APP MODE: MODES 1 - 6 :ALERT 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HA6 Other Conditions Existing Which in the Judgment of the Emergency Director Warrant 
Declaration of an Alert.  
1. Other indications exist which in the judgment of the Emergency Director indicate that plant safety 
systems may be degraded and that increased monitoring of plant functions is warranted.  

PVNGS EMERGENCY ACTION LEVEL (EAQLi: 

Other conditions exist which, in the judgment of the SM/EC, indicate that plant safety systems may 
be degraded and that increased monitoring of plant functions is warranted 

LOCATION: Appendix A, Table 8: MISCELLANEOUS / Row 2 

TECHNICAL BASIS: 

This EAL is intended to address unanticipated conditions not addressed explicitly elsewhere but 
that warrant declaration of an emergency because conditions exist which are believed by the 
SM/EC to fall under the ALERT emergency class. If the SS/EC believes that increased monitoring 
of plant functions is warranted and deems that activation and staffing of Emergency Response 
Facilities is required for this monitoring, then the ALERT declaration is warranted.  

NUMARC DEVIATION: 

NONE.  

SOURCE DOCUMENT.  

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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1.5.114 8-5

APP MODE: MODES 1 - 6 

CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 
NUMARC/NESP-007 INITIATING CONDITION: 

HS3 Other Conditions Existing Which in the Judgment of the Emergency Director Warrant 
Declaration of a Site Area Emergency.  
1. Other indications exist which in the judgment of the Emergency Director indicate actual or likely 
major failures of plant functions needed for protection of the public.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Other conditions exist which, in the judgment of the SM/EC, indicate actual or likely major failure of 
plant functions needed for protection of the public 

LOCATION: Appendix A, Table 8: MISCELLANEOUS / Row 2 

TECHNICAL BASS,: 

This EAL is intended to address unanticipated conditions not addressed explicitly elsewhere but that warrant declaration of an emergency because conditions exist which are believed by the 
Emergency Operations Director (EOD) to fall under the emergency class description for SAE.  

NUMARC DEVIATION: 

NONE.  

SOURCE DOCUMENT

NUMARC/NESP-O07, Methodology for Development of Emergency Action Levels, Rev. 2

CLASS: SAE
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1.5.115 8-6 

APP MODE: MODES 1 - 6 CLASS: GE 
CATEGORY: [H] Hazards and Other Conditions Affecting Plant Safety 

NUMARC/NESP-007 INITIATING CONDITION: 

HG2 Other Conditions Existing Which in the Judgment of the Emergency Director Warrant 
Declaration of General Emergency.  
1. Other indications exist which in the judgment of the Emergency Director indicate: (1) actual or imminent substantial core degradation with potential for loss of containment, or (2) potential for uncontrolled radionuclide releases. These releases can reasonably be expected to exceed EPA 
PAG plume exposure levels outside the site boundary.  

PVNGS EMERGENCY ACTION LEVEL (EAL): 

Other conditions exist which, in the judgment of the SM/EC, indicate: 

(1) actual or imminent substantial core degradation with potential for loss of CTMT, or (2) potential for uncontrolled radionuclide releases that can reasonably be expected to exceed EPA 
PAG plume exposure levels outside the Site Boundary 

LOCATION: Appendix A, Table 8: MISCELLANEOUS / Row 2 

TECHNICAL BASIS: 

This EAL is intended to address unanticipated conditions not addressed explicitly elsewhere but that warrant declaration of an emergency because conditions exist which are believed by the 
Emergency Operations Director (EOD) to fall under the GE class.  

NUMARC DEVIATION: 

NONE.  

SOURCE DOCUMENT: 

NUMARC/NESP-007, Methodology for Development of Emergency Action Levels, Rev. 2 
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Appendix Q - Dose Projection Technical Bases 

1.0 DOSE PROJECTION TECHNICAL BASES 

1.1 Introduction 

1.1.1 This document provides various supporting information related to dose 
assessment activities above and beyond that available in the instructions for 
Dose Projection, Protective Actions, and the Emergency Exposure/K!. It is 
intended to be used primarily by the EOF Staff.  

1.1.2 This section contains the following subsections: 

1.1.2.1 Aids to project dose in an un-monitored release situation. Typical 
situations where this information may be useful would be a fire (outdoors or 
in a building) where the release is directly to atmosphere (un-filtered).  
Other situations might involve a release from the Fuel Building or Auxiliary 
Building due to an open door or breach; or an outdoor large storage tank 
being vented directly to atmosphere.  

1.1.2.2 The modeled accidents in Mesorem Jr. utilize "standard" and default data in 
order to expedite the release projection. This section provides information 
to fine tune a projection by adjustment of various entries. Also provided is 
detailed accident specific information which may be requested by ARRA or 
the NRC.  

1.1.2.3 Mesorem Jr. can be used to provide additional information beyond the 
initial dose projections; such as using a completed grab sample analysis to 
verify a projection, or assigning an important offsite location an individual 
receptor point. This section covers some selected options in those areas.  

1.1.2.4 Source Term Monitoring general information and job aids are provided.  

1.1.2.5 Control of dose must be done on a TEDE basis rather than relying on 
Whole Body dose. Until completed airborne sample data is available, the 
CEDE component of the TEDE will be unknown. This section provides 
information on how to use the External EDE and TEDE projected doses 
from the Mesorem Jr. printout to determine the expected ratio.  

1.1.2.6 A methodology to adjust a Mesorem Jr. projection to actual field readings is 
provided.  

1.1.2.7 General RMS information is provided.  

'V216 08N (8-88)P
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1.2 Isolated Containment supporting information 

1.2.1 The accident assumption is that a LOCA is occurring inside an isolated 
containment; with the release being the summed leakage to atmosphere from all 
of the containment penetrations (even though the penetrations are for the most 
part in the Aux. Bldg.). This selection may be used for any accident causing 
airborne activity in an Isolated Containment. The release calculation is based on 
a correlation of airborne activity to the higher of the RU-148/149 readings.  

1.2.1.1 Mesorem requires Rem/hr values for RU-148/149; DO NOT INPUT 
mRem/hr.  

1.2.1.2 Note that a failed fuel situation may cause elevated readings on these 
monitors even though there is no airborne activity in containment to be 
released.  

1.2.1.3 As the typical leakage is small, extreme monitor levels are needed to result 
in a significant release.  

1.2.2 RU-148/149 correlation reading 

1.2.2.1 If RU-148/149 are Inoperable, (or suspect) a calculation has been 
performed and a chart made (Page 5 this section) such that readings from 
any of several RU monitors outside containment may be used to correlate 
to a RU-149 level. Closed Window dose rates taken at the alternate 
detector geometry may be substituted if available.  

1.2.3 Containment Leak Rate 

1.2.3.1 The default leakage is assumed to be 852 cc/sec per FSAR Section 6.2.1, 
Table 6.2.1-3, "Principal Containment Design Parameters"; the 
containment design level leak rate is 0.1% of the free volume per day at 60 
PSIG with a containment free volume of 2.6E6 Cubic Feet (7.36E10 Cubic 
Centimeters).

P
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1.2.3.2 Increasing Leak Rates per time

0.1 % per day 

1.0 %perday 

0.1 % per hour 

10 % per day 

1.0 % per hour 

100 %perday 

10 % per hour 

100 % per hour

8.52 E2 cc/sec 

8.52 E3 cc/sec 

2.04 E4 cc/sec 

8.52 E4 cc/sec 

2.04 E5 cc/sec 

8.52 E5 cc/sec 

2.04 E6 cc/sec 

2.04 E7 cc/sec

1.2.3.3 Actual Leak Rates will be difficult for the Technical Staff to determine during 
an event; ask for bounding estimates within the above alternates.  

1.2.4 Basis of mix used for MESOREM projection 

1.2.4.1 Reg Guide 1.4, "Assumptions used for evaluating the potential radiological 
consequences of a loss of coolant accident for pressurized water reactors" 
calls for the following assumptions to be made by license applicants: 

* 25% of the Iodine inventory should be assumed to be available for 
leakage.  

0 100% of the Noble Gas inventory should be assumed to be available - a 
reduction of the amount of material available for leakage may be taken 
for containment spray effects, but the amount of reduction should be 
evaluated on an individual case basis (there is no built-in Mesorem 
adjustment for this).  

0 FSAR 6.5.2.2 states that only 6% of the containment volume is 
unsprayed.  

1.2.4.2 For the first 24 hours of an accident, the containment leak rate should 
assume Technical Specification leak rate at peak accident pressure.  

1.2.5 ARRA/NRC - Both groups have procedural requirements which require more 
data. To be prepared to answer questions the below may be reviewed.

PV216 OSNI (8-8a
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1.2.5.1 Is 20% or greater Core Damage projected or in progress? 

The Mesorem projection will provide an estimated Core Damage 
Fraction (CDF) in percent. This will not equate readily with the NRC 
Categories of Fuel Failure, but will provide an indication of the amount 
of core damage. Provide Tech Staff with the CDF given by Mesorem, 
and have them determine estimated damage.  

1.2.5.2 Will the inventory in Containment exceed the PAGs if released at a 100% 
per day leak rate? 

* The projection dose rate and dose values based on an 852 cc/sec leak 
rate are multiplied by 1000 to obtain 100% release per day values; and 
by 24,000 to obtain 100% release per hour values.  

1.2.5.3 What is the expected dose at Site Boundary if the leak rate increases by a 
factorof 10or 100? 

* If RU-148 has the same reading when the leak rate increases by a 
factor of ten, the projected Site Boundary dose will also increase by a 
factor of 10.  

1.2.6 The following table provides a visual idea of the RU-1 48 levels required to obtain 
similar Site Boundary Dose rates as leak rates vary. The calculations reflect the 
RU-1 48 readings that would meet the EAL 3-16 and 3-19 levels. These are worst 
case scenario calculations done with default met data, shortest distance to Site 
Boundary, etc.  

Leak Rate RU-148 EAL 3-16 Criteria met EAL 3-19 Criteria met from Containment in Rem/hr @Site Boundary @Site Boundary 

100%/Day 80 100 mRern/hr TEDE 

(8.52E5 cc/sec) 500 1 Rem/hr TEDE 

10%/Day 500 100 mRern/hr TEDE 

(8.52E4 cc/sec) 2800 1 Rem/hr TEDE 

1%/Day 2800 100 mRem/hr TEDE 
(8.52E3 cc/sec) 13,300 5 Rem/hr Thyroid CDE 

.1%/Day 13,300 500 mRem/hr Thyroid CDE 

(8.52E2 cc/sec) 36,500 5 Rem/hr Thyroid CDE 
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1.2.7 CONTAINMENT DOSE RATE ESTIMATION USING AREA MONITORS 
EXTERNAL TO CONTAINMENT

Expected peak reading 
In Containment 

per calculation to be 
around 7E5 R/HR.

Expected that Containment General 
areas will be > 1000 R/HR before 
shine is seen on outside monitors.

IE+7 

IE+6 

IE+5 

1E+4 

1E+3 

1E+2 

IE+1 

IE+0 -

RU-37/RU-38 - Power Access Purge Area monitors; 
GM tubes with a range of 0.1 to 10,000 mRemlHr.  

RU-1 58B/RU-1 58C-Accident range area monitors, 
ion-chambers with a range of 0.1 to 10,000 Rem/Hr.

RU-149 
R/HR

INSTRUCTIONS: obtain a reading from as many of the above as 
are available. Hand Dose Rates taken near the detectors 
(closed window) can be used if available on that column.  
Use a ruler laid horizontally across page to obtain the 
best fit with all available readings. The equivalent 
RU-149 reading in the left column may be used In 
an Isolated Containment dose projection.
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1.3 Steam Generator Tube Rupture supporting information 

1.3.1 Steam Generator Tube Rupture 

1.3.1.1 The release path may be steam released directly via the Main Steam 
Safety Valves (MSSVs); the Atmospheric Dump Valves (ADVs) or the 
Steam Bypass Control System valves (SBCS numbered 1007 and 1008).  

1.3.1.2 The release path may be through the Plant Vent Stack from the condenser 
air removal line (and through the Condenser Air Removal filter if lined up).  

1.3.1.3 The release will most likely be a combination of the above, with a very 
complex situation of valves opening varying percentages for varying 
periods. The initial projections will be very conservative, and the EOF Staff 
should make it a priority to break down the release into more accurate 
separate calculations. It is essential that the Operations/Technical Staff 
assist in this effort.  

1.3.1.4 A possibility exists that a Steam Generator could fill completely during an 
accident (go solid). If a generator would fill with primary side water such 
that fresh primary is being dumped to the atmosphere all projected Thyroid 
CDE data should be multiplied by 100.  

1.3.2 Early indicators 

1.3.2.1 An early indication of a primary/secondary leak at power will be given by 
the RU-1 42 monitors, Channels 1 through 4. They will indicate roughly 40 
cpm to 300 cpm as conditions change from normal (no leaks) to about 30 
GPD. This reading is quantitative only, as where the leak physically occurs 
in the Steam Generator will have a significant effect on the N-16 carryover 
activity. Therefore the primary use of these monitors will be in the initial leak 
phase, prior to reactor shutdown. Increases seen on these channels will be 
one of the first indications that a leak is occurring, and will serve to verify 
any RU-4/5/139/140/141 increases seen. In a significant leak (>30 GPD) 
these monitors can be expected to go way upscale, perhaps even saturate; 
and the shine from the affected generator line will probably result in 
indications on all three adjacent detectors.  

1.3.3 Other RMS 

1.3.3.1 Applicable monitors are RU-1 41; RU-i143/144; RU-1 39/140; RU-4/5.  

1.3.3.2 RU-141 monitors activity from the Condenser Air Removal System (CARS); 
with the Alert Alarm will indicating an activity increase of 4X > normal; the 
High Alarm will line up the CARS filter and equates to a 1 GPM Tube Leak 
assuming 1% Failed Fuel. The CARS line inputs into the Plant Vent Stack, 
upstream of the RU-143/144 Stack monitors.

P
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1.3.3.3 An RU-143/144 alarm may be a result of more than one input (see map on 
DPTB Page 11).  

1.3.3.4 RU-139 A&B and RU-140 A&B are the main steam line monitors located 
upstream of all Safety's/Dumps/ADVs. They will over-respond initially to N
16 carryover in the steam if the reactor is still critical during a tube rupture 
phase. They will have a period when release activity is being carried over 
by the steam but is not seen as it is less than the 1.5 mRem/hr keep-alive 
source value.  

1.3.4 Worst case defaults 

1.3.4.1 Should RU-139/140 be inoperable during an actual release the Mesorem 
SGTR 1 % Scenario allows use of built-in default calculations for either an 
ADV or MSSS release These default values are based on the Steam 
Generator Tube Rupture Accident Analysis from CESSAR 15.6, and 
assume 1% Failed Fuel, a 400 GPM primary/secondary leak rate, and a 2 
hour release 

1.3.5 DOs and DON'Ts 

1.3.5.1 Verify with OPS that the CAR Filter is lined up.  

The default value of 95% should be used for iodine removal efficiency 
unless the Condenser Air Removal filter is unavailable or indications of 
impaired efficiency exist. Indications would be alarms from the filter 
bank temperature and pressure sensors in the Control Room.  
Temperatures of > 2650 F indicate impaired filtration; > 6250 F 
indicates a fire in the carbon filter banks; high differential pressure 
indicates filter loading. Adjustments to the 95% values should be 
approved by the RPM/RAC based on the STA/TSC Staff information.

'Vtb OBN 8 88)
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1.3.5.2 Adjusting defaults for over conservatism.  

"* The default value for RCS Hot Leg ( 2100) reflects the lowest possible 
vapor value and is not meant to be a reasonable value to use.  

" The default steam flows will most likely never be appropriate to use for 
a 2 hour release scenario. The maximum steam flows possible (100% 
power) are in the table below - these should be adjusted per the STA 
and Tech Staff estimates - DO NOT BE RELUCTANT TO MAKE 
COMMON SENSE ADJUSTMENTS and then DOCUMENT your 
thought process.

Component @ 100% Power Maximum Flow in Lbm/Hr 

Output of both Steam Generators 1.72E7 

Output of one Steam Generator 8.59E6 

Fully Open Safety Valve 9.70E5 

Fully Open Steam Bypass Control Valve 9.03E5 

Fully Open ADV 1.90E6 

* The Steam Generators cannot maintain maximum steam flow for 
anywhere near two hours after reactor trip. The ADVs/Safety's/Steam 
Bypass Control valves are typically only partially open for short duration 
periods.  

1.3.5.3 Be aware that releases occur below the RU-139/140 threshold level.  

Only activity greater than the 1.5 mRem/hr threshold level of the RU
139/140 inline monitors will be seen via RMS. If it is likely that activity is 
being released at these lesser levels, a bounding calculation can be 
done by using the current Meteorological data and running a projection 
using 1.5 mRem/hr.
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1.4 LOCA Supporting Information 

1.4.1 This accident scenario models an RCS leak outside of containment; 

1.4.2 The "Plant Vent Exhaust Contributors" and "Fuel Building Exhaust Contributors" 
should be reviewed to ensure the correct release path(s) are being used.  

1.4.2.1 Note that a SIAS will route any activity from the lower level Auxiliary 
Building Ventilation (below 100') through the Fuel Building Essential Filters.  
This activity will be released via the Fuel Building Stack and monitored by 
RU-145/146, with the above 100' levels of the Auxiliary Building being 
released via the Plant Vent Stack and monitored by RU-143/144.  

1.4.3 Fuel Building Vent Stack: leakage activity is released through the Fuel Building 
Vent Stack and monitored by RU-145/146 or FB PASP.  

1.4.3.1 An accident involving elevated Fuel Building activity due to a Spent Fuel 
bundle leak should be modeled under "Fuel Handling Accident" which 
utilizes a different source term mix is used.  

1.4.4 Plant Vent Stack: Leakage activity is released through the Plant Vent Stack and 
monitored by RU-143/144 or the PV PASP; 

1.4.4.1 An accident involving elevated CARS (Condenser Air Removal System) 
activity should be modeled under "Steam Generator Tube Rupture 1%" or 
Steam Generator Tube Rupture 100%" which utilizes a different source 
term mix.  

1.4.4.2 Typical sources from Auxiliary Building Equipment include Letdown System 
leaks, Sample System leaks, Gas Stripper leaks, etc.  

1.4.4.3 The RadWaste Building ventilation exhaust is routed to the Plant Vent 
Stack. Contributions from the RadWaste Building include the building 
ventilation, waste gas decay tank discharges and boric acid concentrator 
discharges. There is no iodine filtration on this release path.  

1.4.4.4 An accident involving a Surge Tank or any WGDT which has been isolated 
for less than 45 days should be modeled as a LOCA 1% to project iodine 
activity.  

1.4.4.5 A third major source is from the Containment Purge System: a 
Containment Refueling Purge (non-filtered), a Power Access Purge 
(filtered) or a Non-Standard Containment Purge (filtered) all release via the 
Plant Vent Stack.  

1.4.4.6 Use of the LOCA 100% accident assumes that an RCS leak has occurred 
with > 10% cladding failure resulting in significant iodine levels.
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1.4.5 Plant Vent Exhaust Contributors

P
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1.4.6 Fuel Building Exhaust Contributors
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1.4.7 Basis for Default Ventilation Flow Data

For the Plant Vent 

If fan or pump is running 

HAN-J01A (Aux Bldg Normal) 

HAN-J01B 

HRN-J01A (RadWaste Bldg. Normal) 
HRN-J01B ...  

CPN-J01A (Cnmt.Refueling Purge) 
CPN-J01B ..  

CPN-J02 (Cnmt. Power Access Purge) 

Condenser Air Removal Pump A 
B 

I, C *I II D I 

Gland Steam Exhaust Blower 

For Fuel Building Vent 

If fan is running 

HFN-J01A (Normal) 

HFN-J01B 

HFA-J01 (Essential) 

HFB-J02 "

Stack Flow 

Maximum rated flow 

30,000 cfm 

30,000 cfm 
60,000 cfm total 

25,500 cfm 
25,500 cfm 

51,000 cfm total 

16,500 cfm 
16,500 cfm 
2.200 cfm 
35,200 cfm 

60 cfm 
60 cfm 
60 cfm 
60 cfm 
1300 cfm 
1540 cfm total 

Stack Flow 

Maximum Rated Flow 

21,750 cfm 
21.750 cfm 
43,500 cfm total 

6000 cfm 

6000 cfm 
12,000 cfm total

Default Assumotions 

For Plant Vent: 

If Refueling Purge is 
not operating, 1.1 3E5 
CFM would be the 
Maximum Default.  

1.46E5 CFM with 
Refueling Purge 
Operating.  

NOTE: 
The above defaults 
include 1540 cfm from the 
Condenser; while the 
2200 cfm from the Cnmt.  
Power Access Purge is 
not included.  

For Fuel Building 

43,500 CFM if Normal 
Fans are operating.  

12,000 CFM if Essential 
Fans are operating.

PV216 08NI aggi8

f440

PV216-OSNI;8 

8B)



NUCLEAR ADMINISTRATIVE AND TECHNICAL MANUAL Page 414 of 440 
Revision 

EMERGENCY OPERATIONS FACILITY ACTIONS EPIP-04 27 

Appendix 0 Page 13 of 36 

1.5 Fuel Handling Accident Supporting Information 

1.5.1 The accident assumption is that a Fuel Handling accident has occurred releasing 
activity from a fuel bundle. A Fuel Handling accident is considered to be primarily 
a noble gas cloud and the mix used by Mesorem reflects this. The immediate 
concern would center primarily onsite.  

1.5.2 The mix assumes that virtually all the released activity will be decayed down to 
primarily Xe-133 and Kr-85, and that all Iodine will be decayed to Iodine 131.  

1.5.3 Fuel Building 

1.5.3.1 The release is postulated to pass through the Fuel Building Essential 
Filters enroute to the Fuel Building Vent Stack, where it will be monitored 
by RU-145/146 or the FB PASP (a FBEVAS or manual operation of 
Essential Filters is required for iodine filtration; iodine filtration lineups and 
flowrates should always be verified with Operations).  

1.5.4 Containment Building 

1.5.4.1 Fuel Handling accident; the release is postulated to pass through the 42" 
Refueling Purge lines enroute to the Plant Vent Stack, where it will be 
monitored by RU-143/144 or the PV PASP (the containment may be 
isolated and/or the purge stopped in short order in such a case; if so, the 
"Isolated Containment" should then be used to project dose at Site 
Boundary).  

1.5.5 SCRAM TIME 

1.5.5.1 For the "Has Reactor Been Scrammed?" prompt: 

* The answer to the prompt should always be "Y" as the fuel bundle will 
no longer be critical ("Y" tells the program to start decaying the mix).  

1.5.5.2 For the elapsed time since scram prompt: 

The number of hours and minutes since the fuel bundle has been 
critical should be entered. An accurate entry of hour and minutes will 
not be immediately available; a conservative default time to use for 
decay would be the time the reactor was shutdown for the most recent 
refueling outage (maximum allowable number of hours is 999.00 
hours greater than 168 will have an insignificant impact on the 
calculation).
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1.6 Waste Gas Decay Tank 

1.6.1 The accident assumption is that the Waste Gas Decay Tank has been isolated 
from the gas header and Surge Tank. The release would be through the 
RadWaste Building HEPA filters and monitored by the Plant Vent Stack RU
143/144 or PASP monitor. Per the UFSAR analysis of a rapid release using 
maximum inventory, the iodine dose would be 3 mRem or less at Site Boundary; 
therefore no iodines are projected. For a Surge Tank or any online tank or 
pathway gaseous release which may contain significant iodine activity (has been 
isolated for < 45 days) use the " LOCA 1%" scenario.  

1.6.2 SCRAM TIME 

1.6.2.1 For the prompt "Enter number of hours and minutes since the tank has 
been isolated ": 

The Shift RadWaste Building Operator will provide the time since the 
tank has been isolated (if the time is not readily available use the 
default of 999 hours).  

1.7 Unmonitored release 

1.7.1 General notes 

1.7.1.1 Typical accident assumptions would be that a release is occurring which is 
not monitored by an RMS monitor, nor is there a flow rate available. There 
will likely be no indications of release activity initially other than immediate 
area dose rates. Examples of this type of release would be a ruptured tank 
in the RadWaste Yard which contained radioactive liquids; an outside fire 
involving radioactive waste, an accident involving a waste shipment on site, 
an accident in the Radwaste Storage Building, etc. In all those cases, 
release rates would typically be relatively low, but the potential does exist 
for high level releases. Site Boundary dose estimates may have to be 
developed from available data and provided to ARRA in lieu of a Mesorem 
projection until actual Site Boundary data is available. The below 
information may be used to supplement the Dose Projection guidance.
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1.7.2 Categorize - Fit the release into one of the below three conditions and follow the 
direction.  

1.7.2.1 Primarily Noble Gas- with neither iodines nor particulates being significant 
contributors (a ruptured liquid outside storage tank, a fuel handling accident 
or waste gas tank accident being release through an open roll-up door, 
breach in wall, etc., a system/tank vent in containment during an outage 
with outside hatch).  

"* These can be modeled by using a WGDT (you are fairly certain there is 
no iodine present) or Fuel Handling accident (if there may be small 
amounts of iodine being released) selection.  

" Run a projection using current meteorological data. Use RU-145 and 
enter a low monitor reading along with "0%" filtration. Do not request 
printout. Compare the "Max" External EDE value with onsite RO-2 
Closed Window readings.  

"* Re-run the scenario and adjust the RU-145 reading to get agreement 
between the External EDE "Max" reading and the field readings 
(nominally at .25 miles from source).  

"* When satisfied with the agreement, obtain a printout and issue a PAR.  

1.7.2.2 Noble Gases and lodines - with particulates not being a significant 
contributor (a breach in the Aux. Bldg/Fuel Bldg. during LOCA conditions, 
degassing of a major tank/system volume in containment during an outage 
with outside hatch open).  

"• These can be modeled by using a LOCA accident selection.  

" Run a projection using current meteorological data. Use RU-145 and 
enter a low monitor reading along with "0%" filtration. Do not request 
printout. Compare the "Max" External EDE value with onsite RO-2 
Closed Window readings.  

"* Re-run the scenario and adjust the RU-145 reading to get agreement 
between the External EDE "Max" reading and the field readings 
(nominally at .25 miles from source).  

"* When satisfied with the agreement, obtain a printout and issue a PAR.  

1.7.2.3 Primarily Particulates - with noble gas and iodines not being significant 
contributors (a fire involving compacted waste, resins, etc.).  

* Mesorem will be of limited usefulness in this situation. Follow the 
direction on the next page to obtain an initial PAR.
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1.7.3 Particulate Release - The Mesorem Jr. built-in projections will not model a 
particulate only release. However, the plume "footprint" as developed by 
Mesorem from current Met data will be useful, and a projection should first be run 
for this purpose (using any accident scenario). The Chi/Q values generated in 
this projection will be used to develop Site Boundary dose estimates, per the 
following methodology.  

1.7.4 Plume footprint - Perform a LOCA 1% Mesorem run using actual meteorological 
data (all other inputs are unimportant at this point). Obtain the printout.  

1.7.5 Release Rate - Determine the best estimate of the number of Curies involved in 
this release per RadWaste paperwork and/or RadWaste Group. Use this total 
curie number and estimate how quickly the material is being released.  

1.7.5.1 Example: a group of 55 Gal Drums is burning. Reviewing the paperwork 
with RadWaste indicates a total of 12 Curies are involved. Estimates from 
Fire Protection at the scene indicate they expect the total fire time to be 60 
minutes. Assuming that all 12 Curies will eventually be released, the 
release rate would be 12 Ci/60 Min or 12 Ci/3600 Seconds or 3.33E-3 
Ci/Sec.  

1.7.6 Dose Conversion Factor - Per the R/W paperwork select a Dose Conversion 
Factor (from DCFs below). These represent TEDE dose based on annual waste 
stream sample analysis.

DCF per Waste Category (Rem-M3 /Ci-hr) Unit 1 Unit 2 Unit 3 

Dry Active Waste (55 Gal Drums) 4.08E5 8.26E4 1.08E5 

Resin Lo Level 2.76E5 7.35E4 7.91 E4 

Resin Hi Level 8.05E4 6.02E4 5.62E4 

Process Filters 1.76E5 3.29E4 5.02E4 

Concentrate 3.75E5 1.07E5 6.90E4 

Tri-Nuke Filters 2.10E5 5.98E4 5.68E4 

Resin Condensate Demins 5.69E4 5.69E4 5.69E4 

Resin Blowdown 1.41 E5 6.24E4 6.24E4 

1.7.7 Then: Ci/Sec (estimated release rate) X 
receptor Sec/M3 = Ci/M3 X Rem-M3/Ci-hr = 

Rem/hr in TEDE at the receptor.  
where: the Sec/M3 is the Chi/Q at the receptor site (normally Site Boundary but 
may be used for any receptor point) and taken from the Mesorem printout you 
directed per current Met. data.
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1.7.8 Followup actions 

1.7.8.1 Expedite efforts to obtain grab samples and detailed dose rate readings 
(accurate times samples are taken and specific locations of samples and 
dose rates will be crucial for later reconstruction of release). For tanks, 
waste shipments, etc., there may be isotopic analysis of contents available, 
and these should be obtained for Technical Staff use.  

1.7.8.2 Direct actions to isolate event onsite with appropriate radiological postings; 
have word passed as required for protection of Onsite personnel; provide 
airborne ingestion and inhalation protection for the responding staff in a 
conservative manner until field samples are available.  

1.7.8.3 Fax isotopic information to ARRA as it becomes available; the RASCAL 
Dose Assessment Program used by ARRA has some options to input 
particulates which Mesorem does not.  

1.7.8.4 Whole Body Count field teams and other selected available personnel who 
have been in or near the plume. This information can assist in the 
recreation of the event (e.g., negative results might show no release 
occurred).  

1.7.8.5 Whole Body Count data can be used to determine the skin dose received 
by an individual in cases where individuals immersed in a plume may have 
received high noble gas exposures. Such individuals should be brought in 
and the dosimetry department directed to perform the appropriate body 
count and analysis.  

1.8 Source Term Monitoring 

1.8.1 Need to verify source term 

1.8.1.1 "The largest single component of uncertainty is expected in the estimate of 
the source term"; "Dose projections should be viewed only as rough 
estimates"; "It is apparent that, overall, the best that can be expected early 
in an accident release sequence is that projected doses may be within a 
factor of 10 of the doses based on field monitoring; it is likely that they will 
be less accurate" - these statements are all from NUREG/CR-5247, 
RASCAL Version 2.1 User's Guide. Radiological Assessment System for 
Consequence AnaLysis is the USNRC's Dose Assessment Program, and 
the cautions apply to us as well as them.  

1.8.1.2 Training Drills and Exercises are conducted with data that correlates well.  
This is a necessity if the training is to be effective, although not realistic.  
Expect to have to make a correlation adjustment in actual conditions.  

1.8.2 Initial actions
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1.8.2.1 Direct sampling to allow comparisons of actual samples to the Iodine/Noble 
gas ratios and mixtures used by Mesorem.  

1.8.2.2 Ensure that grab samples are obtained from the onsite release source, 
whether via the stack monitor sampling rig, or by local samples.  

1.8.2.3 Verify filtration is in effect and fuel condition assumptions are correct.  

1.8.3 Comparison actions 

1.8.3.1 R02/2A Closed Window readings may be compared to the calculated 
mRem/hr (external EDE) readings at a specific location.  

1.8.3.2 The initial Particulate and Iodine pCi/cc values will be radioed in by the field 
teams (these readings are converted from cpm/min to a gross pCi/cc value 
based on 1-131 equivalent energy). The Iodine cartridge mCi/cc level may 
be used as a Rem/hr approximation for comparison with the projected 
Thyroid CDE value at that same point.  

1.8.3.3 A worksheet to accomplish the above comparisons follows on the next 
page.  

1.8.3.4 As soon as possible, a centerline sample should be brought onsite for an 
isotopic analysis. The total pCi/cc from Noble Gases and lodines may be 
used by the RAC Staff to back-calculate the source term or determine the 
external EDE/TEDE ratio.  

1.8.4 Corrective actions 

1.8.4.1 If the I/NG ratio and mix in Mesorern are close to the actual composition, 
adjust the Mesorem projection by repeated runs, varying the RMS value 
until projected data agrees with the field data.  

1.8.4.2 If the I/NG ratio and/or the mix need adjustment, obtain the isotopic 
analysis of the sample that best fits the current situation. Per Section 4.0, 
page 18, "Running a Projection Using Grab Sample Data" direction, obtain 
an updated projection reflecting the actual source term. Note that the RMS 
value entered may not match the activity calculated per the sample.  
Mesorem will alert you to that fact by pointing out whether the entered RMS 
value is high or low, and then asking if you want to continue. Continue to 
obtain a projection based on that specific mix.  

1.8.5 MESOREM receptor comparison worksheet 

1.8.5.1 As early as possible, verify that the projection is reasonable by comparing 
actual field results to projected. This worksheet provides a simple way to 
convert the projected readings to numbers that can be readily compared to 
field readings. Results and thought processes are to be entered in the 
formal log for record keeping purposes.
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Direct the teams to call in closed window (CW) dose rates (equal to 
external EDE) and a gross iodine pCi/cc based on the frisker reading taken 
on a air sample silverzeolite cartridge.  

Make sure the readings used are CENTERLINE (C/L) and are a 
reasonable time match (if the sample was taken at Site Boundary, and the 
plume took -30 minutes to reach Site boundary, then the Mesorem 
projection used for comparison purposes should have been done about 
-30 minutes ago).  

Comparison

ACTUAL PROJECTED

Field Reading @ ___ miles

CW mR/hr

Gross Iodine __ pCi/cc

Projected Reading @ __ miles 

External EDE mR/hr 

Projected Iodine __ pCi/cc

Where "Projected Iodine" is equal to

sec/m3 

(DCHI/Q) 
from Page 1 
MESOREM print
out; additional dis
tances require 
setting a 
DYNAMIC Recep
tor at that field 
location for the pro
jection.

x __ pCi/sec 

(Release Rate) 
from Page 4 
MESOREM print
out; use the I, not 
NG, release rate 
(same release rate 
applies to all dis
tances).

- 1 E6

Conversion con
stant (pCi/m3 to 
pCi/cc)

=__ pCi/cc 

The Projected 
Iodine per 
MESOREM, Jr.

1.8.5.2 

1.8.5.3 

1.8.5.4
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1.9 External EDE/TEDE Ratios 

1.9.1 Need for ratios 

1.9.1.1 An immediate need as Onsite and Offsite Field Teams are dispatched is to 
provide the teams with TEDE dose limits (EPA guidance and 
recommendations on dose limits for workers during emergencies is 
detailed in Appendix K - Emergency Exposures and KI) and a means to 
remain within those limits using only SID and dose rate meter readings 
(external EDE values).  

1.9.1.2 In addition, in severe accidents the Thyroid CDE dose needs to be 
monitored for KI administration (if > 25 Rem).  

1.9.2 TEDE Dose 

1.9.2.1 As calculated by Mesorem and per EPA guidance TEDE is the external 
EDE dose summed with the CEDE dose. Determine the TEDE Dose limit to 
be applied for each Field Team (per a review of section Appendix K 
Emergency Exposures and KI).  

1.9.3 Lo CEDE Dose 

1.9.3.1 In releases which are primarily Noble Gas with minimal Iodine levels (low 
CEDE value) the ratio of external EDE to TEDE will approach "1" and no 
correction to the SID reading will be required. Determine desired TEDE 
Limit for each team and direct them to use un-corrected SID Dose to 
remain within that limit.  

1.9.4 Hi CEDE Dose 

1.9.4.1 In releases with significant iodine levels, the CEDE will become larger and 
the ratio of the SID reading (external EDE) to TEDE will become less than 
one. Per EPA recommendations in such cases, the TEDE dose limit 
should be ratioed down to provide effective TEDE dose control via control 
of External EDE. Determine desired TEDE Limit for each team and 
determine the working SID Dose to remain within that limit per below 
direction.
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1.9.5 EDE/TEDE calculation 

1.9.5.1 An initial external EDE/TEDE ratio using the Mesorem projection data can 
be done, remembering that it is critical that the data is selected for the 
distance from the Site that the Field Team will be operating. Use the "MAX" 
distance value (the .25 mile data from page one on the printout) for Onsite 
Teams. As soon as actual field data becomes available the ratio should be 
checked and updated.  

ratio = external EDE (value from page 1 of the Mesorem printout in mR/Hr) 

TEDE (value from page 1 of the Mesorem printout in mR/Hr) 

other values available via PAR Receptor information 

1.9.6 Working Limit 

1.9.6.1 Multiply the desired TEDE limit for that person or Team by the ratio above; 
issue the reduced working limit in mRem.  

1.9.7 Thyroid CDE Dose Control 

1.9.7.1 Determine an appropriate expected Thyroid dose for each Field Team 
using the Mesorem page 1 projection data initially (dose rates assume C/L 
exposure for 1 hour). Refer to Appendix K - Emergency Exposures and KI.  

1.9.7.2 If the potential Thyroid dose approaches 25 Rem, consider ways to reduce 
dose; if necessary issue KI (Potassium Iodide). Refer to Appendix K 
Emergency Exposures and KI.  

1.9.7.3 As soon as actual field data becomes available the expected dose should 
be checked and updated.  

1.9.8 Thyroid CDE from field readings 

1.9.8.1 Frisker readings converted to pCi/cc Iodine equivalent can be used to 
generate an estimated Thyroid CDE rate in Rem/hr from a field sample. Or, 
the Gross Iodine activity from a completed analysis on that sample may 
also be used for estimates.
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1.9.8.2 Methodology - Multiply the air sample charcoal frisker reading or the total 
iodine activity from the isotopic analysis (in pCi/cc) times the appropriate 
conversion factor (in Rem-cc/hr-pCi). Note that the 100% factors are less 
than the 1% factors due to mix differences.  
Sample taken at __ miles from Site @ __ degrees from "0" degrees 
North 
Sample taken @ Time on Date 

_ pCi/cc X Rem-cc = Thyroid CDE 
hr-pCi in Rem/hr 

1.9.9 Rem-cc/hr-pCi - When Effective Age falls between 2 listed numbers, use the 
higher age. Select 1% failed fuel unless plant conditions indicate severe ( >10%) 
fuel cladding failure.  

Receotor Effective Aoe (hrs) 1% Failed Fuel 100% Failed Fuel 

0-4 6.0 E 5 3.5 E 5 

>4-10 7.0 E 5 5.0 E 5 

>10-24 9.0 E 5 7.0 E 5 

>24 1.1 E6 1.0E6 

1.9.10 Application - Note that this methodology can be used Onsite and Inplant as well 
as for Offsite teams to estimate initial exposure and provide conservative 
controls. Detailed individual exposure tracking utilizing normal Site procedure 
should be initiated as soon as practical.
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1.10 Mesorem Jr. Specialized Functions 

1.10.1 USE OF "COMMAND MENU" OPTIONS 

1.10.1.1 F1 - Update Data: the data entered from the last projection performed is 
stored in 5 data files (F1-Meteorology, F2-Effluent, F3-Model parameters, 
F4-1sotopes and F5-Receptors). Selecting "Update" allows changing the 
data similar to redoing a projection, and is usually faster. The projection 
will then have to be run again; see following instructions on Execute 
Dispersion Model. Note that redoing the entire projection from the 
"Execute Dispersion Model" selection will accomplish the same result and 
may be the simpler approach.  

Additional options available are: 

1. "F1 -Meteorology Data File" allows you to enter precipitation (in/hr) if 
desired; the precipitation rate is available as a 15 minute rate or as an 
hourly total on the line printer at the Met Tower. Send an I&C Tech out 
to obtain the in/hr data.  

2. "F5-Receptor Data File" allows you to review the entire list of receptors; 
or to add, update/display or delete existing receptors. This option is 
useful to match field data more exactly to a projection; and to calculate 
a PAR for a specific point not on the receptor list.  

1.10.1.2 F2 - Execute Dispersion Model: offers two choices, "F1 - Fast Mode A and 
update from sequential screens" or "F2 - Mode A and execute model from 
edited files". "Fl" is the normal mode. Use "F2" to run a projection after 
the files have been edited using the above "Update" selection.  

1.10.1.3 F3 - Mode Selection [A or B]: Mode A is always used in the Units and to 
provide PARS in the EOF; Mode B can be used with the assistance of the 
Eplan Coordinators if desired.  

1.10.1.4 F4 - Display Data: the data entered from the last projection performed is 
stored in 5 data files (F1-Meteorology, F2-Effluent, F3-Model parameters, 
F4-1sotopes and F5-Receptors). Selecting "Display" allows reviewing the 
data without the risk of inadvertently changing it.  

1.10.1.5 F5 - Back-calculate Source Term: selecting this allows two options "Press 
A to select the external EDE/TEDE ratio" or "Press B to select Back
calculation of source term". See page 28 for specific direction on these 
options.
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1.10.1.6 F6 - Graphic Display: This selection graphically depicts the plume over a 
map of the 10 mile EPZ. Selecting this option will allow graphing four 
different overlays: F1 - External EDE Rate (Immersion) F2 - Adult Thyroid 
CDE Rate (Inhalation), F3 - Iodine Deposition and F4 - CHI/Q Values.  

"The legend supplied with the graph provides the data for the three 
segments the plume is divided into. The inner segment is provided with 
one value indicating the peak activity; the next two segments have two 
values indicating the inner and the outer edge values for that segment; 
and the "blue" values provided indicate the rates outside the plume and 
up to it.  

"• An "ETA" value (Estimated Time of Arrival) gives the time it will take for 
the plume to reach the 10 mile boundary using the projection wind 
speed and the assumption that the release has just begun.  

" Use the "F2 - Plot" choice to obtain a printout; Use the "F1 - Menu" to 
exit to the menu. As the wind conditions change a series of graphs 
should be run and kept as ongoing records of areas potentially 
contaminated. This will aid the recovery phase.  

1.10.1.7 F7 - Password Utility: Used by Emergency Planning Group to set 
password.  

1.10.2 USE OF "RECEPTOR DISPLAY MENU" OPTIONS 

1.10.2.1 F1 - External EDE Rate (Immersion): gives the external EDE from plume 
shine (does not include 4 day deposition dose); for all receptors within the 
designated sectors (normally three).  

1.10.2.2 F2 - Adult Thyroid CDE Rate (Inhalation): gives the Thyroid CDE Rate for 
all receptors within the designated sectors (normally three).  

1.10.2.3 F3 - TEDE Rate (Inhalation): gives the TEDE based on inhalation only (no 
deposition dose); for all receptors within the designated sectors (normally 
three).  

1.10.2.4 F4 - Protective Action Recommendations and Guides: starts with Site 
Boundary PAR data as listed on page 2 of the Mesorem printout; then 
provides PAR Data for all receptors (a review of the following complete 
receptor list to determine receptors of interest should be done prior to using 
this option as it is time consuming to scroll through the screens and you 
cannot scroll back).

'V216-06NI 88e)
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" Each receptor will be given Shelter and Evacuation TEDE and TODE 
dose. The TEDE Dose includes the Inhalation and the 4 Day 
Deposition Dose for both the Shelter and Evacuation PARS. The 
Evacuation Dose will therefore be conservative. The minimum or "no 
dose" value provided will be shown as "< .02" and recommendations 
will be made as appropriate, including KI Administration.  

" The Plume Arrival time in hours is given for each receptor. The time 
given assumes the release 

"* May be added as necessary per the "Update Data" option (guidance is 
on page 2 of this Appendix).  

1.10.2.5 F5 - Iodine Deposition Rate: Provides the iodine deposition rate in pCi/m3
sec for all receptors within the designated sectors (normally three). This 
information will be useful to ARRA and dairy farms in high deposition areas 
are of particular interest.  

1.10.2.6 F6 - CHI/Q Values: Provides the CHI/Q (sec/m3) value for all receptors 
within the designated sectors (normally three).  

1.10.2.7 F7 - Receptor Locations: Provides the same information as the following 
complete receptor list.  

1.10.2.8 0 - Leave Receptor Display Menu: READ THIS PROMPT CAREFULLY!! 
Selecting "Q" from the Receptor Display Menu will provide the prompt "Do 
you wish to perform another forecast [Y/N]" ONLY ANSWER "Y" when 
you are ready to delete the current projection data and start a new 
projection (begin again). IF YOU WANT TO CONTINUE WORKING WITH 
THE CURRENT PROJECTION DATA, REVIEW RECEPTOR DATA, 
PRINT GRAPHS, ETC. enter "N".  

1.10.3 PARs for all receptor locations 

1.10.3.1 Shelter Dose values and Evacuation Dose values for TEDE and TODE are 
calculated for about 175 receptor locations beyond the Site Boundary.  
Although Mesorem automatically reports only the Site Boundary PAR and 
associated Data on the screen or printout, the additional receptor data can 
easily be obtained.  

1.10.3.2 The complete list of receptor locations is included in this section (they may 
also be reviewed by selecting "Receptor Locations" on the Receptor 
Display menu).
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1.10.3.3 The Shelter Dose and Evacuation Dose TEDE and TODE values, the 
Plume Arrival Time, along with the Protective Action Recommendations 
(including stable iodine administration), may be obtained for any of these 
receptors by selecting "Protective Action Recommendations and Guides" 
on the Receptor Display menu.  

1.10.4 Receptor display 

1.10.4.1 The Receptor Display menu is obtained 3 ways: 

1. It appears following the output of a single projection, once one answers 
"No" to the question "Will this be a simultaneous release?" 

2. It appears following the output of a simultaneous projection, once one 
answers "No" to the question "Do you want to consider other release 
points?" 

3. If back at the Command Menu, select "Display Data", then select 
"Receptor Data File" on the File Menu.  

1.10.4.2 Scrolling - Note that Mesorem Jr. will scroll in order through all the receptor 
sites starting at Sector "A" and that you cannot scroll back! If you miss the 
ones you need you will have to start over. Review the following list to be 
aware of when points will be coming up.  

1.10.5 Additional receptors 

1.10.5.1 Should none of the existing receptor locations serve the need, one of the 
"dynamic" receptors (having designation "DY01 thru DY24") may be used 
for the needed location: 

"* Select "F1 - Update Data" on the Command menu; then 

"* Select "F5 - Receptor Data File" on the File menu; then 

"• Select "F2 - Update/Display a Receptor" on the Receptor Utilities menu 

" Use one of the "DY" numbers and enter the required data (note that the 
"angle" called for is a compass heading from PVNGS to the receptor 
location desired; where Sector "A" centerline is 00, and Sector "E" 
centerline is 900, etc).  

"* Once this is done, Mesorem Jr. will calculate doses for the new receptor 
location.  

1.10.5.2 Note that the "Dyxx" Receptor Data will always appear at the end of the 
receptor display list rather than be placed in the appropriate sector with the 
permanent individual receptors.
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1.10.5.3 List of Receptors 
RECEPTOR NAME DIRECTION ANGLE (deg) DISTANCE ( mi) COMMENTS 

Site Boundary "A" N 000.0 00.60 SB, 2, 5, 10,15,20,30,40,50 distances 
SC02 N 000.0 07.00 Ruth Fischer School 
Site Boundary "B" NNE 022.5 00.83 SB, 2, 5, 10,15,20,30,40,50 distances 
Site Boundary "C" NE 045.0 01.58 SB, 2, 5, 10,15,20,30,40,50 distances 
Site Boundary "D" ENE 067.5 01.37 SB, 2, 5, 10,15,20,30,40,50 distances 
FM05 ENE 075.0 09.00 J.A. Woods Farms 
DA04 ENE 071.9 11.62 Stotz Dairy Farm 
DA05 ENE 071.9 11.61 Crosswinds Dairy 
DA14 ENE 070.6 26.48 Advantage Farms 
DA15 ENE 070.4 25.82 Eyherabide I 
DA28 ENE 069.6 30.74 La Salvia, Jerome 
OF03 ENE 066.0 35.00 APS El Mirage Office 
DA16 ENE 081.4 21.37 Van Leeuwen, G.  
Site Boundary "E" E 090.0 01.34 SB, 2, 5, 10,15,20,30,40,50,60 distances 
70E E 090.0 70.00 Apache Junction 
85E E 090.0 85.00 E of Apache Junction 
RS01 E 086.0 03.00 Adams Residence 
OF01 E 097.0 15.00 APS Buckeye Office 
OF02 E 084.0 30-00 APS Goodyear Office 
FM03 E 088.0 15.00 Cambron Farm 
FM04 E 095.0 09.00 Cooley Farms 
DA01 E 092.6 11.06 A&H Dairy 
DA02 E 087.3 10.72 Butler Living Trust 
DA03 E 086.1 11.07 B&K Dairy 
DA06 E 100.0 12.64 Kerr, William 
DA07 E 087.4 17.31 Dickman Dairy 
DA08 E 087.4 17.31 Eyherabide II 
DA09 E 092.3 19.86 Kerr, David Dairy 
DA10 E 093.4 20.04 Kerr, John W. Jr.  
DA11 E 092.4 19.22 Lamcrest Enterprises 
DA12 E 093.6 19.25 Tumbleweed Dairy 
DA13 E 093.4 20.20 Hillcrest II 
DA17 E 084.9 22.66 Desert View Dairy 
DA18 E 088.8 23.69 Bolle & Henry Dairy 
DA19 E 089.0 23.69 Heartland VI 
DA20 E 092.2 20.82 Triple J (J. Kerr) 
DA21 E 095.7 20.91 Dykstra Dairy 
DA22 E 093.4 21.81 Botma, Randy 
DA23 E 095.0 23.14 T&K Investments III 
Site Boundary "F" ESE 112.5 01.28 SB, 2, 5, 10,15,20,30,40,50 distances 
SC01 ESE 105.0 11.00 Palo Verde School 
RS02 ESE 106.0 04.00 Wedgeworth Residence 
FM01 ESE 122.0 05.00 Desert Farms 
DA25 ESE 104.1 22.28 Rainbow Valley North 
DA26 ESE 104.1 22.28 Rainbow Valley South 
DA24 ESE 100.6 21.66 Kuiper, Darrell 
DA27 ESE 106.23 23.00 Western Sky Diary 
Site Boundary "G" SE 135.0 01.31 SB, 2, 5, 10,15,20,30,40,50 distances 
SC03 SE 144.0 08.00 Arlington School 
Site Boundary "H" SSE 157.5 01.88 SB, 2, 5, 10,15,20,30,40,50 distances 
Site Boundary "J" S 180.0 01.68 SB, 2, 5, 10,15,20,30,40,50 distances 
Site Boundary "K" SSW 202.5 01.14 SB, 2, 5, 10,15,20,30,40,50 distances 
Site Boundary "L" SW 225.0 00.75 SB, 2, 5, 10,15,20,30,40,50 distances 
Site Boundary "M" WSW 247.5 00.63 SB, 2, 5, 10,15,20,30,40,50 distances 
Site Boundary "N" W 270.0 00.62 SB, 2, 5, 10,15,20,30,40,50 distances 
SC04 W 281.0 22.00 Harquahala Valley School 
Site Boundary "P" WNW 292.5 00.63 SB, 2, 5, 10,15,20,30,40,50 distances 
Site Boundary "Q" NW 315.0 00.74 SB, 2, 5, 10,15,20,30,40,50 distances 
M02 NW 323.0 09.00 MacArthur's Farm 
Site Boundary "R" NNW 337.5 00.83 SB, 2, 5, 10,15,20,30,40,50 distances 
DY01-DY24 Variable Variable Variable Available Dynamic Receptors
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1.10.6 Back-calculating source term - Use of the F5 - Back-calculate Source Term? 
Selecting this will provide the "A" and "B" options on the Command Menu as 
follows: 

1.10.6.1 OPTION "A" - Used to adjust specific area EDE/TEDE ratios. If Noble Gas 
and I/NG pCi/cc Iodine field air sample data in gross pCi/cc become 
available the "Press A to select the external EDE/TEDE ratio" option may 
be used. This option is of limited early use as Noble Gas Isotopic values 
are required.  

" The prompts will be for (a) the noble gas and iodine levels in gross 
pCi/cc (an MCA analysis will be required for noble gas although gross 
iodine activity will be available from field frisker readings); (b) the 
distance the sample was taken in miles from Site; and (c) the angle the 
sample was taken in relation to "0" degrees North. Note that samples 
taken outside the sectors used in the projection will not be accepted.  

" The completed calculation provides comparison between the actual 
and the projected air sample data at that point (in gross pCi/cc) as well 
as a specific external EDE/TEDE ratio for that sample area. Use the 
updated ratio for that team and make adjustments to the team dose 
limits as appropriate. Thyroid CDE will also be provided.  

1.10.6.2 OPTION "B" - Use to develop data to update the source term: As the initial 
Field Team dose rates become available (closed window mRem/hr at a 
known distance from Site center and the angle between the field dose rate 
and "0" degrees North) they may be entered into Mesorem via the "Press 
B to select Back-calculation of source term" option. This option will be of 
use during the early event phase as field dose rates will be the first 
information available defining the plume.  

" The prompts will be for the field reading in mRem/hr (closed window); 
then the distance in miles from Site; and the angle the reading was 
taken in relation to "0" degrees North (Note that readings found outside 
the sectors used in the projection will not be accepted).  

" The completed calculation provides the projected versus actual field 
reading at the same point for comparison; as well as projected and 
adjusted release rates. Several field samples should be collected prior 
to source term adjustment which is then done by repeated Mesorem Jr.  
runs until a "best fit" of the accumulated data is obtained.
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1.10.7 Running a projection using grab sample data 

1.10.7.1 Run projection as normal until the "Breakdown Menu" display appears 
select: F1 - Grab Sample Analysis Complete: isotopic data from a stack or 
field sample is available, and the projection will be calculated based on a 
corrected mix per the grab sample activity.  

" The prompt "Do you wish to utilize current isotopic mix?" may appear 
after you choose one of the following selections. The question is only 
asked after the initial projection in a series of projections has been run; 
and allows you to keep the current mix - (Y) - if you want to keep the 
current mix, or - (N) - if you want to change the current mix.  

" Although the isotopic sample data entered will be used in this choice to 
calculate a projection dose, the program still prompts for an RMS 
reading. Reason: the monitor reading entry is used by Mesorem to 
calculate a comparison source term when you elect to change the mix 
concentrations or the release rates. After the mix concentrations or 
release rate data is entered and before the printout is done, Mesorem 
will display a message indicating whether the updated source term will 
be > or < than the source term the RMS reading would provide. The 
program will then ask if you want to continue the projection using the 
entered concentrations. This comparison provides the ability to work 
up a release per a specified mix that equates to a specific RMS monitor 
reading, via multiple backfit calculations. Normally you will enter "Y" to 
continue the projection.  

1.10.7.2 Data entry - The program prompts for the entry of the RMS monitor 
information, process flow rate and filter efficiency. Answer the prompts. The 
"Isotopic Mix Menu" appears. On the "Isotopic Mix Menu," three choices 
are offered: 

1. F1 enter isotopic grab sample activity by % of total. Enter the % 
abundance for the five iodine isotopes, followed by the 13 noble gas 
isotopes; remembering each group must total 100.  

2. F2 enter sample activity in pCi/cc concentration by isotope. Enter the 
pCi/cc concentration for each isotope - the pCi/cc units are not noted, 
but that is the format to be used.  

3. F3 enter sample activity in release rate by isotope. Enter the PCi/sec 
release rate for each isotope not pCi/cc.  

1.10.7.3 Sample decay - For the "Enter the time that the sample was analyzed" 
prompt, be aware that the DECAY completed analysis will already have 
been decay corrected back to the sample collection time. Enter the time 
between reactor scram and sample collection; or "00:00" if reactor was 
critical at sample collection time.
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1.10.7.4 Finish projection - Step through the remaining steps and the new 
calculation will reflect the updated mix.  

1.10.8 Technical Basis Information 

1.10.8.1 MESOREM, Jr. developmental references 

1. EPA 400-R-92-001, "Manual of Protective Action Guides And 
Protective Actions for Nuclear Incidents," October 1991 

2. EPA 520/1-88-020, "Federal Guidance Report No. 11 Limiting Values of 
Radionuclide Intake and Air Concentration and dose Conversion 
Factors for Inhalation, Submersion, and Ingestion," U.S. Environmental 
Protection Agency, 1988.  

3. Reg Guide 1.109, "Calculation of Annual Doses to Man from Routine 
Releases of Reactor Effluents for the Purpose of Evaluating 
Compliance with 10 CFR Part 50, Appendix I." 

4. NUREG/CR-3344 (PNL-4753), "MESOI Version 2.0: An Interactive 
Mesoscale Lagrangian Puff Dispersion Model with Deposition and 
Decay," Pacific Northwest Laboratory, 1983.  

5. NUREG/CR-2858, "PAVAN: An Atmospheric Dispersion Program for 
Evaluating Design Basis Accidental Releases of Radioactive Materials 
from Nuclear Power Stations," November 1982.  

6. NUREG-0654/FEMA-REP-1, Rev. 1, "Criteria for Preparation and 
Evaluation of Radiological Emergency Response Plans and 
Preparedness in Support of Nuclear Power Plants", November 1980.  

7. MESOREM, Jr. Background Materials, Program Documentation, 
Source Code, Programmers Manual, Software Validation Report, Site 
Verification, and Mesocode Book of Changes on file in the Emergency 
Planning Department.  

1.10.8.2 Some basic information 

"* All releases are at ground level.  

"* The stability class is determined using a Delta T from the 35' and 200' 
Met tower readings.  

"* The FSAR isotopic mix values for 1% and 100% "Failed Fuel" LOCA 
and 1% and 100% SGTR are used as conservative for dose 
projections.  

"* Mesorem Jr. Chi/Q values are from Desert dispersion parameters as 
referenced in NUREG/CR-2858.
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1.10.8.3 Projection type - In Mode "A", a straight line Gaussian plume projection is 
calculated and decay corrected doses are provided for the Site Boundary; 
2, 5 and 10 mile distances.  

1.10.8.4 Release rate determination - A Mesorem calculation is based on Site RMS 
indications. The current uCi/cc concentration per the release stack Noble 
Gas Monitor is input along with the flow through that release point. These 
are converted to a Noble Gas release rate; and the Iodine release rate is 
then calculated using the FSAR I/NG mix ratios. Iodine filtration efficiency is 
assumed to be 95% but may be entered as less if needed.  

1.10.9 Definitions/Miscellaneous 

1.10.9.1 Meteorological tower data - The Site Meteorological Tower data needed for 
dose projection is available on ERFDADS; if the ERFDADS data is 
unavailable, there are two alternative sources of data prior to falling back 
on the "default" data entered into Mesorem Jr. The alternative choices 
should always be used if time permits.  

" Choice 2: call the National Weather Service (602-379-4609 or 602-379
4611). They can provide Wind Speed, Wind Direction and Temperature 
based on information from the tower in the onsite SRP Switchyard area.  
Use that data to determine an appropriate delta "T" from the table 
below.  

"* Choice 1: send an Operator, I&C Tech or RP Tech out to the Met Tower 
to obtain the data locally: (keys to the tower area are available in Unit 1 
and each RFAT).  

1.10.9.2 Stability Classification - The delta T is calculated per the below formula in 
MESOREM Jr.  

delta T in OF 
If the delta T falls exactly on a number, use the class to the left.  

-1.7 -1.5 -1.4 -0.5 +1.4 +3.6 

AI I I A B C D E F G

P
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1.10.9.3 The "Default" delta T entered in Mesorem Jr. is a +18 or "G" which is 
extremely stable but very overconservative in most cases. Therefore, if the 
Met Tower is unavailable and data can be obtained from the National 
Weather Service, a better stability class estimation can be used based on 
wind speed and time of day. Select the appropriate value from the table 
below and enter as "delta T" for Mesorem projections.  

Alternative Delta "T" values for use with NWS Data

Wind Speed (mph) Day (light) Night (dim or dark) 

<4 -1.6 +4 

4-7 -1.4 +2 

7-9 -1.4 +1 

9-13 -1 -1 

>13 -1 -1 

References for above table are NUREG/CR-5247 (ORNL-6820) Vol.1, Rev.  
2, "RASCAL Version 2.1 User's Guide", December 1994; and Turner, D.B.  
1969, "Workbook of Atmospheric Dispersion Estimates". U.S. Department 
of Health, Education, and Welfare, Cincinnati, Ohio.  

1.10.9.4 Topography - Mesorem Jr. calculations include factoring in terrain elevation 
as the plume travels downwind. As the terrain heights vary smoothly within 
the 10 mile EPZ this is an un-noticed factor for the most part. At 3060 to 
3090 however an initial rise to the Buckeye Hills begins at around the 8 - 10 
mile distance. Because of this rise a plume modeled in that direction will 
show increased doses at 10 miles as compared to 5 miles, as the plume 
will be nearer to ground level at that distance. Because of this effect, be 
aware that dose will not always decrease with distance. Significant receptor 
sites should be looked at using the Receptor Display Menu or by using one 
of the Dynamic receptors (section 1.10.1).
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1.10.9.5 Emergency Plan meter source check and calibration methodology.  

"* The Emergency Plan instruments are calibrated every 6 months by Cal 
Lab; source checked quarterly by the Cal Lab or RP Central; and 
checked for meter deflection with the button source to use.  

" On removal of a meter from a kit for emergency use, the calibration 
sticker should indicate that calibration has been performed within the 
last 6 months. The white instrument response check record should 
indicate the full response check as being done within the last quarter.  
THE RESPONSE CHECK STICKER WILL NOT BE UPDATED EVERY 
MONTH AS ON THE UNIT METERS. DO NOT CHANGE THE 
STICKER as that will remove documentation of the full source check 
done.  

" This methodology is used, as the sources to do the full required 
response check are not available at all of the Eplan Kits. Meters used in 
an actual event to determine protective dose rates will be taken to the 
Cal Lab after the event to have a followup source check done.  

" The button source which is available in each kit is used to check for 
meter deflection on first use of the meter. A log entry indicating that 
sticker dates have been checked and deflection checks done should be 
made. A Tech should be assigned to do this initially on facility 
activation.
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1.10.9.6 Definitions 

" CDE - The Committed Dose Equivalent. In MESOREM, Jr. it is the 
dose equivalent to the thyroid that will be received from the inhalation of 
radioiodine in the plume by an adult during the 50-year period following 
the intake. In Mode B it includes particulates other than iodine.  

" CEDE - The Committed Effective Dose Equivalent. In MESOREM, Jr. it 
is the sum of risk-weighted CDEs to the various organs or tissues of the 
body from the inhalation of radioiodine in the plume. In Mode B it 
includes particulates other than iodine.  

" DDE - The Deep Dose Equivalent. This is an NRC term, required for 
1 OCFR20 compliance in substitution for the internationally-accepted 
external EDE. DDE applies to external whole-body exposure, that is 
uniform irradiation from an external source, and is the dose equivalent 
at a tissue depth of 1 centimeter (1,000 mg/cm2).  

" EDE - The Effective Dose Equivalent. In MESOREM, Jr., external EDE 
printouts are for external exposure due to plume immersion. Mode A 
PAR calculations also include external EDE from iodine deposition. Per 
NUMARC guidance, the external dose equivalent (which is directly 
measurable) is an appropriate substitute for external EDE and puts an 
upper bound on the 10CFR20 quantity "Deep Dose Equivalent" 
("DDE").  

" SDE - The Shallow Dose Equivalent. For the purposes of this paper it 
is the dose equivalent to the skin, from external exposure, at a tissue 
depth of 0.007 centimeters (a density-thickness of 7 milligrams per 
square centimeter).  

"* TEDE - The Total Effective Dose Equivalent, the sum of external EDE 
plus CEDE. Except for Shelter Dose and Evacuation Dose PAR 
calculations, the external EDE in MESOREM Jr. is from immersion only.  

" TODE - The Total Organ Dose Equivalent, the sum of external EDE 
plus thyroid CDE. Except for Shelter Dose and Evacuation Dose PAR 
calculations, the external EDE component in MESOREM, Jr. is from 
immersion only. By NRC definition, TODE only applies to the organ 
receiving the highest dose; excluding particulate releases, for PVNGS' 
credible accidents this organ is the thyroid.
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1.10.9.7 Shelter Dose - Shelter Doses are due to external exposure from plume 
immersion, committed internal dose from plume inhalation, and 96-hours of 
external exposure from that ground deposition which is projected for the 
projected plume duration; each of these components of dose increases 
with increased Release Duration. The 96-hour ground shine contribution is 
specified in EPA 400.  

"* The first results summary screens or pages of Mesorem Jr. output give 
external EDE rate in mRem/hour at Site Boundary and at 2-, 5-, and 10
miles; this is external EDE due to plume immersion only.  

" The complete external EDE component (i.e., plume immersion and 
ground shine) of Shelter Dose TEDE and Shelter Dose TODE is 
calculated within Mesorem Jr. and is included in the PAR summary 
output of TEDE and TODE. The Site Boundary PAR output is 
automatic.  

" Shelter Dose TEDE is calculated by multiplying the centerline Shelter 
Dose TEDE rate for the specified receptor location by the release 
duration and then adding external EDE from 96 hour exposure to 
ground deposition of iodine. Shelter Dose TODE is calculated by 
multiplying the sum of the external EDE rate due to immersion and the 
thyroid CDE rate for the specified receptor location by the release 
duration and then adding external EDE from 96 hour exposure to 
ground deposition of iodine. Shelter Dose thyroid CDE is calculated by 
multiplying the thyroid CDE rate for the specified receptor location by 
the release duration.  

"* No credit is taken in MESOREM, Jr. for shelter Dose Reduction Factors 
(DRFs of 1 are used); one may view shelter dose as the dose received 
by individuals in the plume center with no shelter.
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1.10.9.8 Evacuation Dose - Evacuation Doses are due to external exposure from 
plume immersion and committed internal dose from plume inhalation.  
Ground deposition is not really involved, but is included in MESOREM, Jr.  
This is equivalent to the EPA 400 provision for use of "Combined Pathway" 
Dose Conversion Factors.  

" The Plume Exposure Time is the Evacuation Time Estimate (2.9 hours 
for normal weather, 3.3 hours for adverse weather conditions) minus 
the Plume Arrival Time to the receptor site. Plume Exposure Time used 
in Evacuation Dose projections made via MESOREM, Jr. will not 
exceed the Evacuation Time Estimate (2.9 hours or 3.3 hours).  

" The Plume Arrival Time is the sum of Plume Travel Time (upwind 
distance from receptor to release point, divided by wind speed) plus 
Time Until Release Begins (set equal to zero if release has begun).  
That is: 

"• Plume Exposure Time 

"* Evacuation Time - Plume Travel Time - Time Until Release Begins 

"° Both Plume Exposure Time and Evacuation Time begin at the time of 
the dose projection.  

"* This equation is not applicable to Shelter Dose projections; in Shelter 
Dose projections Plume Exposure Time is equal to Release Duration 
and has a user-specified value.) 

" When the Evacuation Dose receptor location is already in the plume, 
Plume Travel Time will be zero, Time Until Release Begins will also be 
zero, and projected Plume Exposure Time will equal the Evacuation 
Time Estimate. Plume Exposure Time can be zero; MESOREM, Jr. will 
show <0.02 mrem Evacuation Doses for such locations, while still 
recommending evacuation when appropriate, even when Plume 
Exposure Time = zero at the Site Boundary.  

"* Evacuation Doses are determined by Plume Exposure Time: 

"* The TEDE Evacuation Dose is the 4-day external EDE from deposition 
plus the product of the TEDE rate multiplied by the Plume Exposure 
Time.  

" The Thyroid CDE Evacuation Dose is simply the thyroid CDE rate 
multiplied by the Plume Exposure Time.  

" The TODE Evacuation Dose is the 4-day external EDE from deposition 
plus the product of the sum of the thyroid CDE rate and the external 
EDE rate due to immersion multiplied by the Plume Exposure Time.
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Appendix R- Abbreviations

1.0 ABBREVIATIONS

ACAD 
ADV 
AgX 
ALARA 
AO 
ARRA 
ASCII 
CARS 
CAS 
CC 
CDA 
CDE 
CET 
CFR 
Ci 
CRS 
CSF 
CTMT 
CW 
DAC 
DAT 
DCF 
DDE 
EAL 
EC 
ECC 
ECL 
EDE 
EDG 
EOF 
EOP 
ENS 
EPA 
ERDS 
ERFDADS
ESF 
FBEVAS 
FPB 
FTS 
GE 
GPD 
GPM -

Automatic Control Access Device 
Atmospheric Dump Valve 
Silver Zeolite 
As Low As Reasonably Achievable 
Auxiliary Operator 
Arizona Radiation Regulatory Agency 
American Standard Code for Information Interchange 
Condenser Air Removal System 
Central Alarm Station 
Cubic Centimeter 
Core Damage Assessment 
Committed Dose Equivalent 
Core Exit Thermocouple 
Code of Federal Regulations 
Curie 
Control Room Supervisor 
Critical Safety Function 
Containment 
Closed Window 
Derived Air Concentration 
Digital Audio Tape 
Dose Conversion Factor 
Deep Dose Equivalent 
Emergency Action Level 
Emergency Coordinator 
Energy Control Center 
Emergency Classification Level 
Effective Dose Equivalent 
Emergency Diesel Generator 
Emergency Operations Facility 
Emergency Operating Procedure 
Emergency Notification System 
Environmental Protection Agency 
Emergency Response Data System 
Emergency Response Facility Data Acquisition and Display System 
Emergency Safety Features 
Fuel Building Essential Ventilation Actuation Signal 
Fission Product Barrier 
Federal Telecommunications System 
General Emergency 
Gallons Per Day 
Gallons Per Minute
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H2 
HDD 
HECA 
HEPA 
HPID 
HPSI 
I 
IC 

KI 
LAN 
Lbm 
LCO 
LOAF 
LOCA 
LPSI 
pCi 
MMI 
MPH 
mRem 
MS-DOS 
MSSS 
MSSV 
MST 
MW 
NAN 
NG 
NPSH 
NRC 
NUE 
NUMARC 
NWS 
OBE 
OCS 
ODCM 
OSC 
OW 
PAG 
PAR 
PASP 
PBX 
P/S 
PSIA 
PVNGS 
QSPDS 
R 
RAS 
RASCAL -

Hydrogen 
Hard Disk Drive 
High Efficiency Charcoal Assembly 
High Efficiency Particulate Assembly 
Health Physics IDentification 
High Pressure Safety Injection 
Iodine 
Initiating Condition 
Potassium Iodide 
Local Area Network 
Pounds Mass 
Limiting Condition for Operation 
Loss Of All Feed 
Loss Of Coolant Accident 
Low Pressure Safety Injection 
MicroCurie 
Man-Machine Interface 
Miles Per Hour 
MilliRem 
MicroSoft Disk Operating System 
Main Steam Support Structure 
Main Steam Safety Valve 
Mountain Standard Time 
MegaWatt 
Notification Alert Network 
Noble Gas 
Net Positive Suction Head 
Nuclear Regulatory Commission 
Notification of Unusual Event 
Nuclear Management and Resource Council, Inc.  
National Weather Service 
Operating Basis Earthquake 
Operations Computer Systems 
Offsite Dose Calculation Manual 
Operations Support Center 
Open Window 
Protective Action Guide 
Protective Action Recommendation 
Preplanned Accident Sampling Program 
Private Branch eXchange 
Primary to Secondary 
Pounds per Square Inch Absolute 
Palo Verde Nuclear Generating Station 
Qualified Safety Parameter Display System 
Rem 
Recirculation Actuation Signal 
Radiological Assesment System for Consequence AnaLysis
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RCP Reactor Coolant Pump 
RCS - Reactor Coolant System 
RFAT - Radiological Field Assessment Team 
RMS - Radiation Monitoring System 
RO Reactor Operator 
RP Radiation Protection 
RPM Radiation Protection Monitor 
RPS Reactor Protection System 
RRACS - Radiological Records and Access Control System 
RVLMS - Reactor Vessel Level Monitoring System 
SAE - Site Area Emergency 
SBCS - Steam Bypass Control System 
SCF - Standard Cubic Feet 
SG - Steam Generator 
SGTR - Steam Generator Tube Rupture 
SIAS - Safety Injection Actuation Signal 
SID - Self-Indicating Dosimeter 
SM - Shift Manager 
SPDS - Safety Parameter Display System 
SRO - Senior Reactor Operator 
SSE - Safe Shutdown Earthquake 
SSN - Social Security Number 
STA - Shift Technical Advisor 
STSC - Satellite Technical Support Center 
TEDE - Total Effective Dose Equivalent 
TLD - ThermoLuminiscent Dosimeter 
TODE - Total Organ Dose Equivalent 
TSC - Technical Support Center 
UFSAR - Updated Final Safety Analysis Report 
USNRC - United States Nuclear Regulatory Commission 
WGDT - Waste Gas Decay Tank 
XFMR - Transformer
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