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VIRGINIA ELECTRIC AND POWER .COMPANY
NORTH ANNA POWER STATION UNITS 1 AND 2 and ISFSls
SURRY POWER STATION UNITS 1 AND 2 and ISFSls
PROPOSED EMERGENCY ACTION LEVEL REVISIONS

In accordance with the provision of 10 CFR 50.90, Virginia Electric and Power Company
(Dominion) is submitting a license amendment request to change the Emergency Action
Levels (EALs) for North Anna Power Station (NAPS) and Surry Power Station (SPS).

Three changes are proposed; two are applicable to both NAPS and SPS, and one is
applicable to NAPS only. The proposed changes are briefly summarized as follows:
1) changing the methodology for deriving selected Notification of Unusual Event values in
Table R-1, Gaseous Effluent Monitor Classification Thresholds for NAPS and SPS;
2) deleting EAL RA2.4 which evaluates abnormal radiation readings at infrequently
accessed areas for NAPS and SPS, and 3) revising the radiation level threshold values for
Reactor Coolant System (RCS) letdown indication for NAPS only. These changes require
prior approval by NRC before implementation because they introduce a deviation as
defined in Regulatory Issue Summary, 2003-18, "Use of Nuclear Energy Institute (NEI)
99-01, Methodology for Development of Emergency Action Levels" Revision 4, dated
January 2003, Supplement 2, dated, December 12, 2005. That is, an EAL is altered such
that classification of the event could be different from the site-specific EAL approved by the
NRC and documented in NRC.Safety Evaluation Report (SER); in this case, NRC's SER
dated February 4, 2008. These changes were reviewed with NRC staff on
February 5, 2009.

Attachment 1 to this letter provides a summary of and justification for the proposed EAL
changes.

The proposed changes do not involve a Significant Hazards Consideration pursuant to the
provisions of 10 CFR 50.92. The proposed changes have been reviewed by each
station's Facility Safety Review Committee. These changes have been discussed with
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and agreed on by the Commonwealth of Virginia and local governmental authorities in the
risk jurisdictions around NAPS and SPS.

Dominion requests that this review be performed by February 1, 2011. On receipt of
approval of the proposed changes, we will revise the EALs for NAPS and SPS to
implement the revised classification criteria within 120 days.

If you have any questions or require additional information, please contact Mr. David
Sommers at (804) 273-2823.

Sincerely,

Leslie N. Hartz
Vice President - Nuclear Support Services

Attachments
Attachment 1: Proposed Emergency Action Level Revisions & Justification
Attachment 2: EAL Comparison and Summary of Differences/Deviations
Attachment 3: NAPS EAL Technical Bases Document (clean)
Attachment 4: NAPS EAL Technical Bases Document (redline)
Attachment 5: SPS EAL Technical Bases Document (clean)
Attachment 6: SPS EAL Technical Bases Document (redline)

cc: U.S. Nuclear Regulatory Commission (2 copies)
Region II
Sam Nunn Atlanta Federal Center
61 Forsyth Street, SW, Suite 23T85
Atlanta, GA 30303-8931

Ms. K. R. Cotton
NRC Project Manager North Anna and Surry
U.S. Nuclear Regulatory Commission, Mail Stop 08 G-9A
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738
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Dr. V. Sreenivas
NRC Project Manager North Anna and Surry
U.S. Nuclear Regulatory Commission, Mail Stop 08 G-9A
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

NRC Senior Resident Inspector
North Anna Power Station

NRC Senior Resident Inspector
Surry Power Station
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PROPOSED EMERGENCY ACTION LEVEL REVISIONS & JUSTIFICATION

NORTH ANNA AND SURRY POWER STATIONS - UNITS 1 & 2
VIRGINIA ELECTRIC AND POWER COMPANY (DOMINION)
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Background

By letter dated March 28, 2007 (SN 07-0001), as supplemented by letters dated
October 2, 2007 (SN 07-0001A) and January 18, 2008 (SN 07-0001 B), Virginia Electric and
Power Company (Dominion) requested Nuclear Regulatory Commission (NRC) approval of
changes to the emergency action levels (EALs) for North Anna Power Station Units 1 and 2
(NAPS) and Surry Power Station Units 1 and 2 (SPS).

The requested changes were to convert-from an EAL scheme based on NUREG-0654
"Criteria for Preparation and Evaluation of Radiological Emergency Response Plan and
Preparedness in Support of Nuclear Power Plants" to one based on NEI 99-01,
"Methodology for Development of Emergency Action Levels", Revision 4.

NRC completed a technical and regulatory review of the proposed EAL changes and
supporting documentation. The NRC staff concluded that incorporation of the proposed
EAL changes would not decrease the effectiveness of the applicable Emergency Plans and
the revised Plans would continue to meet the standards of 10 CFR 50.47(b) and the
requirements of Appendix E. The NRC Safety Evaluation Report (SER) dated
February 4, 2008 documented the staff's rationale for accepting the proposed EALs for
NAPS and SPS.

Discussion

10 CFR 50.54(q) allows a licensee, as a condition of its license, to "...make changes to
these [emergency] plans without Commission approval only if the changes do not decrease
the effectiveness of the plans and the plans, as changed, continue to meet the standards of
§ 50.47(b) and the requirements of Appendix E to this part .... Proposed changes that
decrease the effectiveness of the approved emergency plans may not be implemented
without application to and approval by the Commission. The licensee shall submit, as
specified in § 50.4, a report of each proposed change for approval."

Section IV.B of Appendix E to 10 CFR 50 specifies that, if an "... emergency action level
revision decreases the effectiveness of the emergency plan" the "... licensee shall submit
... request for NRC approval of the proposed emergency action level change as specified
in § 50.4."

The proposed EAL changes were reviewed against the standards of 10 CFR 50.47(b)(4)
and requirements of Appendix E to 10 CFR 50. Section 50.47(b)(4) specifies that onsite
emergency plans must meet the following standard: "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 ....

Section IV.C of Appendix E to 10 CFR 50 specifies that, "Emergency action levels (based
not only on onsite and offsite radiation monitoring information but also on readings from a
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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 '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 ."

Regulatory Issue Summary 2005-02, Clarifying the Process for Making Emergency Plan
Changes, dated February 14, 2005, provides a framework for determining whether a
change to an emergency preparedness requirement constitutes a decrease in
effectiveness. A change that would degrade the capability to perform a function or relax the
time requirements of affected emergency preparedness requirements is considered a
decrease in effectiveness. In addition, Regulatory Issue Summary 2003-18, Use of Nuclear
Energy Institute (NEI) 99-01, Methodology for Development of Emergency Action Levels,
Rev. 4 dated January 2003, Supplement 2, dated December 12, 2005, provides guidance
for ensuring consistency of licensee documentation for EAL changes made under
10 CFR 50.54(q).

Dominion has determined that the changes being requested require prior NRC review and
approval before implementation because they introduce deviations as defined by
RIS 2003-18. That is, the EALs are altered in meaning or intent, such that classification of
the event could be different from the site-specific EAL previously approved by the NRC.
Therefore, per recent NRC guidance, Dominion is-submitting the proposed changes to the
NRC according to the provisions of 10 CFR 50.90. The proposed changes are as follows:

North Anna Item #1

Revise Table R-1, Gaseous Effluent Monitor Classification Thresholds. Revision of the
Notification of Unusual Event (NOUE) radiation monitor thresholds are proposed to provide
flexibility to adjust effluent radiation monitor operating setpoints within allowable program
requirements as set forth in the facility Offsite Dose Calculation Manual (ODCM). Changes
to the following thresholds, as previously approved by the NRC, are being requested.

1. Vent Stack "A" (VG-RI-1 79-1 or 2) *

Change: UE = 4.56E+04 pCi/sec to: NOUE = 3.60E+05 PCi/sec

2. Vent Stack "B" (VG-RI-1 80-1 or 2),

Change: UE = 4.07E+04 pCi/sec to: NOUE = 3.60E+05 pCi/sec

3. Process Vent (GW-RI-1 78-1 or 2),

Change: UE = 4.22E+04 pCi/sec to: NOUE = 2.80E+05 PCi/sec
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4. Main Steam (Steam Safety) - (MS-RM-170, 171,172,270, 271, 272)

Change: UE = 9.81 E-02 mR/hr to: NOUE = N/A

5. Auxiliary Feedwater Pump Turbine (AFWPT) Exhaust - (MS-RM-1 76, 276) **

Change: UE = 3.24E-01 mR/hr to: NOUE = N/A

* The mark numbers for the Vent Stacks A & B and the Process Vent were changed

by Dominion from the radiation monitor equipment numbers to the indicator
equipment numbers that would be seen in the Main Control Room. In addition,
Dominion changed the classification nomenclature for UE to NOUE prior to EAL
Implementation.

** The existing UE value for the Auxiliary Feedwater Pump Turbine (AFWPT) Exhaust
was revised and approved by the NRC's Safety Evaluation Report (SER) dated April
8, 2009.

The current NOUE thresholds are based on meeting 2 x Radiological Effluent Technical
Specification limit (500 mrem) using expected meteorological dispersion. The proposed
change would adjust that basis for these NOUE values to correspond to 2 x allocated
Offsite Dose Calculation Manual (ODCM) limit which is determined using annual.average
meteorological dispersion. The ODCM limit is applicable to total releases from the site at
any point in time (i.e., "instantaneous release rate limit"). This limit is used to calculate the
release rate (pCi/sec) for each release pathway which would yield 500 mrem in a year. An
allocation factor is applied to each pathway to determine the allocated ODCM limit for that
pathway. The allocation factor applied for the Process Vent is 10% or 0.1, and for Vent A
and Vent B is 100% or 1.0. The EAL values for the NOUE were calculated as 2 X allocated
ODCM limit for each gaseous pathway. This method follows the guidance from NEI 99-01
and provides a justifiable basis for increased NOUE thresholds based on established
methods and setpoints provided in the facility ODCM. There are no ODCM limits on steam
safeties or auxiliary feedwater exhausts, therefore the NOUE classification thresholds for
the steam safeties and auxiliary feedwater exhaust are being labeled N/A (not applicable).
In addition, the NOUE thresholds for the steam safeties and auxiliary feedwater exhaust
are in the range of normal radiation background for these systems, and provide no value in
protecting the public through early indications of escalating events. The following "Existing"
and "Proposed" EAL figures extracted from our EAL Matrices are provided to help visualize
the requested changes to the Initiating Conditions and the EALs.
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Existing EAL for RU1 (NAPS) Proposed EAL for RU1 (NAPS)

I RU1 Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds two times the radiological effluent
Technical Specifications for 60 minutes or longer

I 1 1 2 3 4 DEF

RUl.1
Valid reading on Circulating Water Discharge Tunnel Monitor
SW-RM-130 (SW-RM-230) > 2 times the Hi-Hi alarm setpoint
for_> 60 min. (Note 2 & 6)

RU1.2
Valid reading on any gaseous monitors > Table R-1 column
"NOUE" for > 60 min. (Note 2).
RU1 .3

Confirmed sample analyses for gaseous or liquid releases
indicate concentrations or release rates > 2 x Technical
Specification limits for > 60 min. (Note 2)

I RUle Any unplanned release of liquid radioactivity to the environment that
exceeds two times the radiological effluent Technical Specifications for 60
minutes or longer

I1 2 1 3 1 4 15 1 6 1 DEF
RUI.1
Valid reading on Circulating Water Discharge Tunnel Monitor
SW-RM-130 (SW-RM-230) > 2 times the Hi-Hi alarm setpoint
for > 60 min. (Note 2 & 6)

RU1.2
Confirmed sample analyses for liquid releases indicate con-
centrations or release rates > 2 x Technical Specification
limits for > 60 min. (Note 2)

RUIb Any unplenned release of gaseous radioactivity to the environment that
exceeds two times the allocated radiological effluent ODCM limits for 60
minutes or longer

RUI.3
Valid reading on any gaseous monitors > Table R-1 column
"NOUE" for Ž60 min. (Note 2)

RU1.4
Confirmed sample analyses for gaseous releases indicate
concentrations or release rates > 2 x the allocated ODCM
limits for_> 60 min. (Note 2)

Existing Table R-1 (NAPS)
Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE
Vent Stack A VG-RI-1 79-1 or 2 4.00E.08 pCi/sec 4.O00+07 VCcVsec 4.6E+056 ICVisec 4.86E+04 IICSeec

Vent Stack B VG-RI- 180.1 or 2 3.57E+08 VCi/sec 3.57E+07 ljCitsec 4.07E+06 pCilsec 4.07E+04 IJCi/soc

Process Vent . GW-RI-178-1 or 2 3.70E.08 ICilsec 3.70E+07 pCilsec 4.22E+06 pCi/sec 4.22E÷04 ijisec

Main teomMS-RM-170 12701
Main Steam MS.RM.170 27 8 0 8.82E+01 mRlkr 9.81E+00 mR/hr 9.81E-02 mR/hr(Steam Safety) (Note 8) MS-RM -171t(271) 8.62E+02 mR /hr 86 E 0 Rh

MS-RM-172 (272)

AFWPT Exhaust (Note 8) MS-RM-176 (276) 2.84E+02 mR/hr 2.84E+01 mR/hr 3.24E+00 mRlhr 3.24E-01 mR/hr

Proposed Table R-1 (NAPS)
Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Oolnt Monitor GE SAE Alert NOUE
Vent Stack A VG-RI-179-1 or 2 4.00E1,08 pCilsec 4.00E.07 pCilsec 4.56E+06 pCi/sec 3.60E+05 WCitsec

Vent Stack B VG-RI-180-1 or 2 3.57E+08 yCitsec 3.57E.07 pCilsec 4.07E+06 pCilsec 3.60E+05 JCilsec

Process Vent GW.RI.t78.1 or 2 3.70E+08 pCi/sec 3.70E+07 piCilsec 4.22E+008 C//sec 2.60E+05 PCi/sec

Main Steam MS-RM.1701(2701) 8.62E+Ot mR/hr 9.8tE+00 mR/hr NIA
(Steam Sefety) INote 8 72 (272)

AFWPT Exhaust (Note 8) MS-RM-176 (276) 2.84E+02 mR/hr 2.84E+01 mR/hr 3.24E+00 mR/tv NIA
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The proposed increase in NOUE values for the vent stacks and the process vent will
continue to classify events based on a degradation in the level of safety of the plant and the
new Values will maintain a near linear escalation between all four classification levels
(i.e., NOUE, Alert, Site Area Emergency (SAE) and General Emergency (GE). The
separation between each level is being maintained at approximately a factor of 10 or
greater, as shown in the following figures.
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NAPS Item # 2

Delete EAL RA2.4 "Valid abnormal radiation readings > 2,000 mR/hr in Table R-2 areas
requiring infrequent access to maintain plant safety functions, and the associated
Table R-2, Infrequent Access Areas."

The basis for allowing this EAL to be deleted is that existing EAL RU2.2 "Unplanned valid
direct area radiation monitor reading increase by a factor of 1000 over normal levels" would
be the precursor that would trigger plant area monitoring/access control. For any event
exceeding administrative exposure limits for a given area, radiation control protocols would
be implemented: that would control access to the area. Per NEI 99-01, "Methodology for
Development of Emergency Action Levels", Revision 5, dated February 2008, the
requirement for this EAL has been removed. This scheme was endorsed by the NRC in
Reference D. Therefore, for these reasons it.is requested that this EAL be removed from
the scheme.

NAPS Item # 3

Revise Reactor Coolant System (RCS) Letdown thresholds for EALs SU5.2 and Fuel Clad
Loss #5. The letdown radiation monitoring systems have been replaced at NAPS since
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NRC approval of the EALs on February 4, 2008. Changes to the following thresholds, as

documented in the NRC SER of February 4, 2008, are being requested.

1. SU5.2 (i.e., 1% failed fuel equivalent)

Change: 2.2E+04 mR/hr to: 1.5E+04 mR/hr

2. Fuel Clad Loss #5 (i.e., 5% failed fuel equivalent)

Change: 1.1 E+05 mR/hr to: 7.5E+04 mR/hr

A revised calculation of response factors for the new letdown radiation monitoring system
was performed. Based on new detector geometry, dose modeling and better source term
estimation, new thresholds were determined.

Surry Item # 1

Revise Table R-1, Gaseous Effluent Monitor Classification Thresholds. Revision of the
NOUE radiation monitor thresholds are proposed to provide flexibility to adjust effluent,
radiation monitor operating setpoints within allowable program requirements as set forth in
the facility ODCM. Changes to the following thresholds, as previously approved by the
NRC, are requested:

1. Vent #2 (1-VG-RI-1 31 B or C)*

Change: UE= 9.12E+03 pCi/sec to: NOUE = 5.67E+04 PCi/sec

2. Process Vent (1-GW-RI-130 B or C) *

Change: UE = 3.12E+04 pCi/sec to: NOUE = 3.68E+05 pCi/sec

3. Steam Safety ( ) MS-RM-( )24, ( )25, ( )26

Change: UE = 7.15E-02 mR/hr to: NOUE = N/A

The mark numbers for the Vent #2 and Process Vent were changed by Dominion

from the radiation monitor equipment numbers to the indicator equipment numbers
that would be seen in the Main Control Room. In addition, Dominion changed the
classification nomenclature for UE to NOUE prior to EAL implementation.
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The current NOUE thresholds are based on meeting 2 x Radiological Effluent Technical
Specification limit (500 mrem) using expected meteorological dispersion. The proposed
change would adjust that basis for these NOUE values to correspond to 2 x allocated
ODCM limit which is determined using annual average meteorological dispersion. The
ODCM limit is applicable to total releases from the site at any point in time
(i.e., "instantaneous release rate limit"). This limit is used to calculate the release, rate
(pCi/sec) for each release pathway which would yield 500 mrem in a year. An allocation
factor is applied to each pathway to determine the allocated ODCM limit for that pathway.
The allocation factor applied for the Process Vent is 4% or 0.04, and for Ventilation Vent is
100% or 1.0. The EAL values for the NOUE were calculated as 2 X allocated ODCM limit
for each gaseous pathway. This method follows the guidance from NEI 99-01 and provides
a justifiable basis for increased NOUE thresholds based on established methods and
setpoints provided in the facility ODCM. There are no ODCM limits on steam safeties,
therefore the NOUE classification thresholds for the steam safeties are being labeled N/A
(not applicable). In addition, the current NOUE threshold for the steam safeties is in the
range of normal radiation background for this system, and provides no value in protecting
the public through early indications of escalating events. The following "Existing" and
"Proposed" EAL figures extracted from our EAL Matrices are provided to help visualize the
requested changes to the Initiating Conditions and the EALs.

Existing EAL for RU1 (SPS) Proposed EAL for RU1 (SPS)

Noiiatino

N*tii 
.. ti* 

-fl .

RUt Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds two times the radiological effluent
Technical Specification for 60 minutes or longer

I 1 2 13 14 15 l6 1 DEFI
RUI.1
Valid reading on EITHER of the following liquid effluent
monitors > 2 times the high alarm setpoint for_> 60 min.
(Note 2):Discharge Tunnel monitor SW-RI-020

- Radwaste Facility Effluent Radioactivity Monitor
RRM-1131

RU1.2

Valid reading on any gaseous monitors > Table R-1 column
"NOUE" for > 60 min. (Note 2)

RU1.3
Confirmed sample analyses for gaseous or liquid releases
indicate concentrations or release rates > 2 x Technical
Specification limits for> 60 min. (Note 2)

RU'la Any unplanned release of liquid radioectivity to the environment that
exceeds two times the rediological effluent Technical Specification for 60
minutes or longer

O1 1n1 2 1 3 4 5 6 DEF
RU1.1
Valid reading on EITHER of the following liquid effluent
monitors > 2 times the high alarm setpoint for > 60 min.
(Note 2):

Discharge Tunnel monitor SW-RI-()20
Radwaste Facility Effluent Radioactivity Monitor
RRM-131

RU1.2
Confirmed sample analyses for liquid releases indicate
concentrations or release rates > 2 x Technical Specification
limits for > 60 min. (Note 2)

RUIb Any unplanned release of gaseous radioactivity to the environment that
exceeds two times the allocated radiological effluent ODCM limits for 60
minutes or longer

RU1.3
Valid reading on any gaseous monitors > Table R-1 column
"NOUE for Ž60 min. (Note 2)

RUl.4
Confirmed sample analyses for gaseous releases indicate
concentrations or release rates > 2 x the allocated ODCM
limits for> 60 min. (Note 2)
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Existing Table FR-i (SPS)
Table R-1 Gaseous Effluent Monitor Clasasfication Thresholds

Release Point Monitor GE SAE Alert NOUE
Vent v2 1-VG-RI-131 B or C 8.001207 pIC~ec 8.00E+06 aCiUeec 9.12E.0 pCitsec 9.12E+03 lC)Jsec

Process Vent 1-GW-RI-130 a or C 2.74E+06 pCI/sec 2.74E+07 VCilaec 3.12E+06 pCilsec 3. t2E+04 pJCi/sec

Steam Safety (Note 7) ()MS-RM-024, (026, 6.27i+02 mRJhr 6.27E+01 mPiJhr 7.15E+00 mR/hr 7.15E-02 mrRhr0(28

AFW Steam Exhaust ()MS.RM.029 2.63E+01 mR/hr 2.63E+00 mR/hr 3.00E-01 mR/hr N/A

Proposed Table R-1 (SPS)
Table R-I 'Gaseous Effluent Monitor ClassificatIon Thresholds•

Release Point Monitor GE SAE Alert NOUE

Vent ;2 r-VG-Rr-r31 0 w C 8 ,00.E07 pCi/eec 5.002E06 pCi/sec 9.r2E205 pC/sec 5867E+04 pCi/sec

Process Vent r-GW-RI-130 B or C 2.74E208 pCi/sec 2.74E+07 pCilsec 3.12E.06 pCI'sec 3,68E+05 pCI/sec

Steam Safety (Note 7) (AMS-RM-0)24. 025. 6.27E+02 mR/hr 6.27E+01 mR/ht 7.15E.00 mR/hr N/A
((28

AFW Steam Exhaust (0S-RM-4)29 2.63E-01 mR/hr 2.63E-00 mR/hr 3.00E-01 mR/hr NIA
(Note 7)

The proposed increase in NOUE values for the ventilation vent and process vent will
continue to classify events based on a degradation in the level of safety of the plant and the
new values will maintain a near linear escalation between all- four classification levels
(NOUE, Alert, SAE and GE). The separation between each level is being maintained at
approximately a factor of 10 or greater, as shown in the following figures.

SPS Ventilation Vent #2

1 .O E + 0 8 R O I 0 :
.... .... ,., .,41;80 1s07 .$1

1.OE+07 ~~t -. ~ ~ t~ .4p~ 0

S ,.,.-,.,8OE+06 
-N'. . s -0,3"M114W ~'"1.ALERT Region .w" . ... .. . . ,

1 .0 E + 0 6 i , ' 'zd,

I.OE+05NOUE ALEFT" SAE GE
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SPS Process Vent

1.OE+09 rE-o

1.OE+08

_1 -ALERT Region

1.0E+07

E(0

1.0E 05,egi , '

I .OE+05

7

1111 W

NOUE ALERT SAE GE

SPS Item # 2

Delete EAL RA2.4 "Valid abnormal radiation readings >
requiring infrequent access to maintain plant safety
Table R-2, Infrequent Access Areas."

2,000 mR/hr in Table R-2 areas
functions, and the associated

The basis for allowing this EAL to be deleted is that existing EAL RU2.2 "Unplanned valid
direct area radiation monitor reading increase by a factor of 1000 over normal levels" would
be the precursor that would trigger plant area monitoring/access control. For any event
exceeding administrative exposure limits for a given area, radiation control protocols would
be implemented that would control access to the area. Per NEI 99-01, "Methodology for
Development of Emergency Action Levels", Revision 5, dated February 2008, the
requirement for this EAL has been removed. This scheme was endorsed by the NRC in
Reference D. Therefore, for these reasons' it is requested that this EAL be removed from
the scheme.

Conclusion

Modifications in the modeling and bases used in threshold determinations for North Anna
Items #1 & #3 and Surry Item #1 above constitute a change in methodology from that
addressed by NRC's SER dated February 4, 2008. Deletion of the EALs associated with
North Anna Item #2 and Surry Item #2 above constitute a scheme change. These
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proposed changes introduce a deviation as defined in Reference B. That is, an EAL is
altered in meaning or intent, such that classification of the event could be-different from the
site-specific EAL approved by the NRC. Therefore, prior approval from the NRC is required
to satisfy the requirements of 10 CFR 50.54(q) and Appendix E, Part IV.B.

Justification

These proposed changes affect the North Anna and Surry Power Station Emergency,
Action Levels, but do not alter the requirements of the Operating License or the Technical
Specifications. These changes do not alter any of the assumptions used in the safety
analyses, nor do they cause any safety system parameters to exceed their acceptance
limit. Therefore, the proposed changes have no adverse effect on plant safety.
Additionally, these changes can be made without adverse impact to plant operations or to
the health and safety of the public. Based on the technical analysis performed by
Dominion, the proposed changes are acceptable.

No Significant Hazards Consideration

Dominion has evaluated whether or not a significant hazards consideration (SHC) is
warranted with the proposed changes addressing the three criterion set forth in
10 CFR 50.92(c) as discussed below.

Criterion 1:

Does the proposed amendment involve a significant increase in the probability or
consequence of an accident previously evaluated?

Response: No.

These changes affect the North Anna and Surry Power Station Emergency Action Levels,
but do not alter any of the requirements of the Operating License or the Technical
Specifications. The proposed changes do not modify any plant equipment and do not
impact any failure modes that could lead to an accident. Additionally, the proposed
changes have no effect on the consequences of any analyzed accident since the changes
do not affect any equipment related to accident mitigation. Based on this discussion, the
proposed amendment does not increase the probability or consequence of an accident
previously evaluated.

Criterion 2:

Does the proposed amendment create the possibility of a new or different kind of accident
from any accident previously evaluated?
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Response: No.

These changes affect the North Anna and Surry Power Station Emergency Action Levels,
but do not alter any of the requirements of the Operating License or the Technical
Specifications. They do not modify any plant equipment and there is no impact on the
capability of the existing equipment to perform their intended functions. No system
setpoints are being modified. No new failure modes are introduced by the proposed
changes. The proposed amendment does not introduce accident initiator or malfunctions
that would cause a new or different kind of accident. Therefore, the proposed amendment
does not create the possibility of a new or different kind of accident from any accident
previously evaluated.

Criterion 3:

Does the proposed amendment involve a significant reduction in a margin of safety?

Response: No.

These changes affect the North Anna and Surry Power Station Emergency Action Levels,
but do not alter any of the requirements of the Operating License or the Technical
Specifications. The proposed changes do not affect any of the assumptions used in the
accident analysis, nor do they affect any operability requirements for equipment important
to plant safety. Therefore, the proposed changes will not result in a significant reduction in
the margin of safety as defined in the bases for technical specifications covered in this
license amendment request.

In summary, Dominion concludes that the proposed changes do not represent a significant
hazards consideration under the standards set forth in 10 CFR 50.92(c).

Environmental Consideration

Dominion has determined that the proposed changes would not change requirements with
respect to use of a facility component located within the restricted area, as defined by
10 CFR 20, nor would it change inspection or surveillance requirements. Dominion has
evaluated the proposed change and has determined that thechange does not involve:

I. A Significant Hazards Consideration.
II. A significant change in the types or significant increase in the amounts of an effluent

that may be released off site, or
II1. A significant increase in individual or cumulative occupational radiation exposure.

It is noted in the review performed for Item I1. above that the EAL classification thresholds
for the gaseous radiation monitors have increased as part of the proposed changes.
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However, the offsite annual release limits as defined by the facilities' Offsite Dose
Calculation Manual (ODCM) are not changed as a result.

Accordingly, the proposed amendment meets the eligibility criterion for categorical
exclusion set forth in 10 CFR 51.22(c)(9) and (10)(ii). Therefore, pursuant to 10 CFR
51.22(b), no environmental impact statement or environmental assessment need be
prepared in connection with the proposed changes.

References

A. NRC SER dated February 4, 2008 (referenced Dominion Letter Serial 07-001 dated
March 28, 2007, as supplemented by .letters dated October 2, 2007, and
January 18, 2008), including the associated EAL Matrices (Hot & Cold).

B. RIS 2003-18, "Use of Nuclear Energy Institute (NEI) 99-01, Methodology for
-Development of Emergency Action Levels" Revision 4, dated January 2003,
Supplement 2, dated December 21, 2005.

C. NEI 99-01, "Methodology for Development of Emergency Action Levels", Revision 5,
dated February 2008.

D. February 22, 2008 letter from Christopher G. Miller, Deputy Director for Emergency
Preparedness, Division of Preparedness and Response, Office of Nuclear Security and
Incident Response to Alan Nelson, Director, Emergency Preparedness, Nuclear
Generation, Nuclear Energy Institute, subject: US Nuclear Regulatory Commission
Review of NEI 99-01, Rev.5, dated February 2008.
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NEI 99-01 Rev. 4 versus NAPS/SPS EAL Comparison and Differences & Deviations

NEI IC# NEI IC Wording and Mode NAPS/SPS NAPS/SPS IC Wording and Mode Difference / Deviation Justification
Applicability IC#(s) Applicability

AA3 Release of radioactive material Or RA2b Release of radioactive material or None
increases in radiation levels increases in radiation'levels
within the facility that impedes within the facility that impedes
operation of systems required to operation of systems required to
maintain safe operations or to maintain safe operations or to
establish or maintain cold establish or maintain cold
shutdown shutdown

MODE: All MODE: All

NEI Ex. NAPS/SPS NP/P A odn
EAL #x NEI Example EAL Wording EALP S NAPS/SPS EAL Wording Difference / Deviation Justification

2 Valid (site-specific) radiation RA2.4 None. EAL is being deleted. Deletion of this EAL represents a deviation to the EAL
readings greater than(site scheme. The basis for allowing this EAL to be deleted is that
specific) values in areas requiring Associated Table R-2 will also be for any event exceeding administrative exposure limits for a
infrequent access to maintain deleted. given area, radiation control protocols would be implemented
plant safety functions that would control access to the area. Existing EAL RU2.2

"Unplanned valid direct area radiation monitor reading
(site specific list) increase by a factor of 1000 over normal levels" would be the

precursor that would trigger plant area monitoring/access
control per the station's Emergency Plan. In addition, NEI 99-
01, "Methodology for Development of Emergency Action
Levels", Revision 5, dated February 2008 allows for the
removal of this requirement from the EAL scheme.
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NEI 99-01 Rev. 4 versus NAPS/SPS EAL Comparison and Differences & Deviations

NEI IC# NEI IC Wording and Mode NAPS NAPS IC Wording and Mode Difference'/ Deviation Justification

Applicability IC#(s) Applicability

SU4 Fuel Clad Degradation SU5 Fuel Clad Degradation None

MODE: Power Operation, MODE: 1- Power Operation, 2-Startup,
Startup, Hot Standby, Hot 3-Hot Standby, 4-Hot Shutdown
Shutdown 1

NEI Ex. NAPS
EAL # NEI Example EAL Wording EAL # NAPS EAL Wording Difference / Deviation Justification

1 (Site-specific) radiation monitor SU5.2 With letdown in service, reactor Lowering the existing letdown threshold represents a deviation
readings indicate fuel clad coolant letdown radiation monitor to the EAL scheme. When letdown is in service, a monitor
degradation greater than CH-RI-128 (CH-RI-228) > 1.5 E4 reading above the threshold value is indicative of more than
Technical Specification limits mR/hr. 60 pCi/gm DEl-1 31 accident mix after 1 hour of decay. A

monitor reading in excess of the threshold value (1.5E4
mR/hr, equivalent to 60 pCi/gm) indicates a challenge to the
Technical Specification allowable limits for fuel clad
degradation (iodine spike) with 6 hours to shutdown and be
cooled down below 500 degrees F.
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NEI 99-01 Rev. 4 versus NAPS/SPS EAL Comparison and Differences & Deviations

NEI NAPS
FCB NEI IC Wording FPB NAPS FPB Wording Difference / Deviation JustificationFCB# FPB #

FC Loss Other (Site Specific) Indications FC Loss With letdown in service, reactor Lowering the existing letdown threshold represents a deviation
coolant letdown radiation monitor CH- to the EAL scheme. The letdown monitor reading of 7.5E4

6 (Site-specific) as applicable 5 RI-1 28 (CH-RI-228) > 7.5E4 mR/hr. mR/hr is equivalent to 300 pCi/gm dose equivalent 1-131.
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NEI 99-01 Rev. 4 versus NAPS/SPS EAL Comparison and Differences & Deviations

NAPS/SPS
NEI IC# NEI IC Wording IC#s) NAPS/SPS IC Wording Difference / Deviation JustificationIC#(S)

AUL1 Any unplanned release of RUlb Any unplanned release of gaseous Changing the bases for determining our gaseous effluent
gaseous or liquid radioactivity radioactivity to the environment that threshold from 2X Tech Specs to 2X the allocated ODCM
to the environment that exceeds two times the allocated' limits represents a deviation to the EAL scheme. The current
exceeds two times the radiological effluent ODCM limits for 60 NOUE gaseous effluent thresholds are based on meeting 2 x
radiological effluent Technical minutes or longer. Radiological Effluent Technical Specification limit (500 mrem)
Specifications for 60 minutes or using expected meteorological dispersion. The proposed
longer change would adjust that basis for the NOUE values to

correspond to 2 x the allocated Offsite Dose Calculation
Manual (ODCM) limit which is determined using annual

MODE: All average meteorological dispersion. The ODCM limit is
applicable to total releases from the site atany point in time
(i.e., "instantaneous release rate limit"). This limit is used to
calculate the release rate (pCi/sec) for each release pathway
which would yield 500 mrem in a year. An allocation factor is
applied to each pathway to determine the allocated ODCM
limit for that pathway. This method follows the guidance from
NEI 99-01 and provides a justifiable basis for increased
NOUE thresholds based on established methods and
setpoints provided in the facility ODCM.

NEI 99-01, Rev. 5 allows using 2X the ODCM criteria for
establishing these thresholds. As a result, there will be two
(2) ICs for AUI: 1) RUla which has been created to cover
the existing approved liquid discharge paths and 2) RUlb
which has been created to cover the new proposed gaseous
discharge paths.

NEI Ex. NAPS/SPS NP/P A odnEAL # NEI Example EAL Wording EAL # NAPS/SPS EAL Wording Difference / Deviation Justification

2 Valid reading on one or more of RU1.3 Valid reading on any gaseous monitors Changing the numbering scheme (i.e. from RU1.2 to
the following radiation monitors > Table R-1 column "NOUE" for RU1.3) represents a difference to the EAL scheme. The
that exceeds the reading shown greater than or equal to 60 minutes. numbering scheme had to be changed as part of splitting
for 60 minutes or longer: (Note 2) the liquid and gaseous effluent monitoring methodologies

(see above).
(site-specific)
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(Note 2) was added per NEI 99-01, Rev. 5.

All other differences have been previously analyzed with
the original NEI 99-01, Rev. 4 submittal.

3 Confirmed sample analyses for RU1.4 Confirmed sample analyses for Changing the numbering scheme represents a difference
gaseous or liquid releases gaseous releases indicate to the EAL scheme. The numbering scheme had to be
indicates concentrations or concentrations or release rates > 2X changed as part of splitting the liquid and gaseous effluent
release rates, with a release the allocated ODCM limits for greater monitoring methodologies (see above).
duration of 60 minutes or longer, than or equal to 60 minutes. (Note 2)

in excess of two times (site- (Note 2) was added per NEI 99-01, Rev. 5.
specific Technical Specifications) All other differences have been previously analyzed with

the original NEI 99-01, Rev. 4 submittal.

NAPS Table R-1 Chanqes

Removing the NOUE thresholds for the Main Steam and AFWPT Exhaust paths represents a deviation to the EAL scheme. Consistent with the methodology
change identified above, there are no ODCM limits for the steam safeties or auxiliary feedwater exhaust. Therefore, the NOUE classification thresholds for these
paths will be "N/A" (not applicable). The NOUE thresholds for the other release paths in Table R-1 will be revised as indicated below. All other Table R-1
thresholds for the Alert, SAE & GE classifications remain unchanged.

Table R-. Gaseous Effluent Monitor Classification Thriesholds

Release Point Monitor GE SAE Alert NOUE

Vent Stack A VG-RI-179-1 or 2 4.OOE+08 pCi/sec 4.OOE+07 pCi/sec - 4.56E+06 pCi/sec 3.60E+05 pCi/sec

Vent Stack B VG-RI-1 80-1 or 2 3.57E+08 pCi/sec 3.57E+07 pCi/sec 4.07E+06 pCi/sec 3.60E+05 pCi/sec

Process Vent GW-RI-1 78-1 or 2 3.70E+08 pCi/sec 3.70E+07 pCi/sec 4.22E+06 pCi/sec 2.80E+05 pCi/sec

Main Steam MS-RM-170 (270)
(SteamSafety) MS-RM-171 (271) 8.62E+02 mR/hr 8.62E+01 mR/hr 9.81 E+00 mR/hr N/A
(Note 8) MS-RM-172 (272)

AFWPT Exhaust MS-RM-176 (276) 2.84E+02 mR/hr 2.84E+01 mR/hr 3.24E+00 mR/hr N/A
(Note 8)
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SPS Table R-1 Changes

Removing the NOUE thresholds for the Steam Safety path represents a deviation to the EAL scheme. Consistent with the methodology change identified above,
there are no ODCM limits for the steam safeties. Therefore, the NOUE classification thresholds for this path will be "N/A" (not applicable). The NOUE thresholds
for the other release paths in Table R-1 will be revised as indicated below. All other Table R-1 thresholds for the Alert, SAE & GE classifications remain
unchanged.

Table R-1 Gaseous Effluent Mornito ClassificationThresholds

Release Point Monitor GE SAE Alert NOUE

8.OOE+07 8.OOE+06 9.12E+05 5.67E+04
VACi/sec pCi/sec pCi/sec pCi/sec

2.74E+08 2.74E+07 3.12E+06 3.68E+05
Process Vent R 1-GW-RI-130 B or C j~/e ~ /e ~ /e ~ /epCi/sec p•Ci/sec ýiCi/sec pCi/sec

Steam Safety 0MS-RM-024, ()25, 6.27E+02 6.27E+01 7.15E+00 N/A
(Note 7) 026 mR/hr mR/hr mR/hr

AFW Steam 2.63E+01 2.63E+00 3.OOE-01
Exhaust (Note 7) 0MS-RM-029 mR/hr mR/hr mR/hr N/A
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1.0 PURPOSE

This document provides an explanation and rationale for each Emergency Action Level

(EAL) included in the EAL Upgrade Program for North Anna Power Station (NAPS). It

should be used as a technical reference to facilitate review of the NAPS EALs, provide

historical documentation for future reference and as an aid for training. Decision-makers

responsible for implementation of EP-1.01, Emergency Manager Controlling Procedure,

may use this document as a technical reference and an aid in EAL interpretation.

The expectation is that emergency classifications are to be made as soon as conditions

are present and recognizable for the classification, but within 15 minutes or less in all

cases of conditions present. Use of this document for assistance is not intended to delay

the classification.

2.0 DISCUSSION

2.1 Background

EALs are the plant-specific indications, conditions or instrument readings that are utilized

to classify emergency conditions defined in the NAPS Emergency Plan.

In 1992, the NRC endorsed NUMARC/NESP-007 "Methodology for Development of

Emergency Action Levels" as an alternative to NUREG-0654 EAL guidance.

NEI 99-01 (NUMARC/NESP-007) Revision 4 and Draft Revision 5 represents the most

recently accepted methodology. Enhancements over earlier revisions included:

* Consolidating the system malfunction initiating conditions and example emergency

action levels which address conditions that may be postulated to occur during plant

shutdown conditions.

* Initiating conditions and example emergency action levels that fully address

conditions that may be postulated to occur at permanently Defueled Stations and

Independent Spent Fuel Storage Installations (ISFSIs).

* Simplifying the fission product barrier EAL threshold for a Site Area Emergency.
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NRC Bulletin 2005-02:.Emergency Preparedness and Response Actions for Security-

Based Events (July 2005) was issued directing utilities to modify the Security based

EALs.

In response to the NRC Bulletin, NEI issued a white paper titled "Enhancements to

Emergency Preparedness Programs for Hostile Action" May 2005 (Revised November 18,

2005) that provides guidance on development of security based EALs.

In July of 2006, the NRC issued Regulatory Issue Summary 2006-12, Endorsement of

Nuclear Energy Institute Guidance "Enhancements to Emergency Preparedness

Programs for Hostile Action".

Using NEI 99-01 Rev. 4 and Draft Rev. 5, NAPS conducted an EAL implementation

upgrade project that produced the EALs discussed herein.

2.2 Fission Product Barriers

Many of the EALs derived from the NEI methodology are fission product barrier based.

That is, the conditions that define the EALs are based upon loss or potential loss of one or

more of the three fission product barriers. "Loss" and "Potential Loss" signify the relative

damage and threat of damage to the barrier. "Loss" means the barrier no longer assures

containment of radioactive materials; "potential loss" infers an increased probability of

barrier loss and decreased certainty of maintaining the barrier.

The primary fission product barriers are:

A. Reactor Fuel Clad (FC): Zirconium tubes which house the ceramic uranium oxide
pellets along with the end plugs which are welded into each end of the fuel rods
comprise the FC barrier.

B. Reactor Coolant System (RCS): The reactor pressure vessel shell, vessel head,
vessel nozzles and penetrations and all primary systems directly connected to the
reactor vessel up to the first containment isolation valve comprise the RCS barrier.

C. Containment (CNTMT): The vapor containment pressure vessel and all isolation
valves required to maintain containment integrity under accident conditions
comprise the CNTMT barrier.

Page 5 of 305



North Anna Power Station Revision x
Emergency Action Level Technical Bases Document

2.3 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria are the bases for event classification related to fission product barrier

loss or potential loss:

Notification of Unusual Event (NOUE).

Any loss or any potential loss of Containment

Alert:

Any loss or any potential loss of either Fuel Clad or RCS

Site Area Emergency:

Loss or potential loss of any two barriers

General Emergency:

Loss of any two barriers and loss or potential loss of third barrier

2.4 EAL Relationship to EOPs and Critical Safety Function Status

Where possible, the EALs have been made consistent with and utilize the conditions

defined in the NAPS Emergency Operating Procedure (EOP) network. While the

symptoms that drive operator actions specified in the EOPs are not indicative of all

possible conditions which warrant emergency classification, they define the symptoms,

independent of initiating events, for which reactor plant safety and/or fission product barrier

integrity are threatened. When these symptoms are clearly representative of one of the

NEI Initiating Conditions, they have been utilized as an EAL. This permits rapid

classification of emergency situations based on plant conditions without the need for

additional evaluation or event diagnosis. Although some of the EALs presented here are

based on conditions defined in the EOPs, classification of emergencies using these EALs

is not dependent upon EOP entry or execution. The EALs can be utilized independently or

in conjunction with the EOPs.

2.5 Symptom-Based vs. Event-Based Approach
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To the extent possible, the EALs are symptom-based. That is, the action level threshold is

defined by values of key plant operating parameters that identify emergency or potential

emergency conditions. This approach is appropriate because it allows the full scope of

variations in the types of events to be classified as emergencies. However, a purely

symptom-based approach is not sufficient to address all events for which emergency.

classification is appropriate. Particular events to which no predetermined symptoms can

be ascribed have also been utilized as EALs since they may be indicative of potentially

more serious conditions not yet fully realized.

2.6 EAL Organization

The NAPS EAL scheme includes the following features:

Division of the EAL set into three broad groups:

o EALs applicable under aVl. plant operating modes - This group would be

reviewed by the EAL-user'any time emergency classification is considered.

o EALs applicable only under hot operating modes - This group would only be

reviewed by the EAL-user when the plant is in Hot Shutdown, Hot Standby or

Power Operation mode.

o EALs applicable only under cold operating modes - This group would only be

reviewed by the EAL-user when the plant is in Cold Shutdown, Refueling or

Defueled mode.

The purpose of the groups is to avoid review of hot condition EALs when the plant is

in a cold condition and avoid review of cold condition EALs when the plant is in a

hot condition. This approach significantly minimizes the total number of EALs that

must be reviewed by the EAL-user for a given plant condition, reduces EAL-user

reading burden and, thereby, speeds identification of the EAL that applies to the

emergency.
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Within each of the above three groups, assignment of EALs to

categories/subcategories - Category and subcategory titles are selected to

represent conditions that are operationally significant to the EAL-user.

Subcategories are used as necessary to further divide the EALs of a category into

logical sets of possible emergency classification thresholds. The NAPS EAL

categories/subcategories are listed below.

NAPS EAL Groups, Categories and Subcategories

EAL Group/Category EAL Subcategory

Any Operating Mode:

R - Abnormal Rad Release / Rad Effluent

H - Hazards

1 - Offsite Rad Conditions
2 - Onsite Rad Conditions

1 - Natural & Destructive Phenomena
2 - Fire or Explosion 1
3 - Toxic, Corrosive, Asphyxiant & Flammable
Gas
4 - Security
5 - Control Room Evacuation
6 - Judgment

E - ISFSI None

Hot Conditions:

S - System Malfunction 1 - Loss of Power
2 - RPS Failure
3 - Inability to Reach or Maintain Shutdown
Conditions
4 - Instrumentation / Communications
5 - Fuel Clad Degradation
6 - RCS Leakage
7 - Inadvertent Criticality

F - Fission Product Barriers None

Cold Conditions:

C - Cold Shutdown / Refuel System 1 - Loss of Power
Malfunction 2 -RCS Level

3 - RCS Temperature
4 - Communications
5 - Fuel Clad Degradation
6 - RCS Leakage
7 - Inadvertent Criticality
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The primary tool for determining the emergency classification level is the EAL Matrix. The

user of the EAL Matrix may (but is not required to) consult the EAL Technical Bases

Document in order to obtain additional information concerning the EALs under

classification consideration. The user should consult Sections 2.7 and 2.8, and

Attachments 1 and 2 of this document for such information.

2.7 Technical Bases Information

EAL technical bases are provided in Attachment 1 for each EAL according to EAL group

(Any, Hot, Cold), EAL category (R, C, E, H, S and F) and EAL subcategory. A summary

explanation of each category and subcategory is given at the beginning of the technical

bases discussions of the EALs included in the category. For each EAL, the following

information is provided:

Initiating Condition (IC)

Site-specific description of the generic IC given in NEI 99-01, Revision 4.

EAL Identifier

Each EAL is assigned a unique identifier to support accurate communication of the

emergency classification to onsite and offsite personnel. Four characters define each

EAL identifier:

1. First character (letter): Corresponds to the EAL category as described above (R,

C, E, H, S or F)

2. Second character (letter): The emergency classification (U, A, S or G)

3. Third character (number): The numerical sequence of the subcategories given in

the EAL matrix. If the category has only one subcategory, it is given the number

one (1).

4. Fourth character (number): The numerical sequence of the EAL within the EAL

matrix subcategory. If the subcategory has only one EAL, it is given the number

one (1).
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Classification:

Notification of Unusual Event (U), Alert (A), Site Area Emergency (S) or General

Emergency (G)

EAL (enclosed in rectangle)

Exact wording of the EAL as it appears in the EAL Matrix

Mode Applicability

One or more of the following plant operating conditions comprise the mode to which

each EAL is applicable: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot

Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled, All - All modes, N/A - Not

Applicable. (See Section 2.8 for operating mode definitions.)

Basis:

Description of the rationale for the EAL

NAPS Basis Reference(s):

Site-specific source documentation from which the EAL is derived

2.8 Operating Mode Applicability

Technical Specifications Table 1.1-1 "Modes" defines the following operating modes.

Defueled is defined in VPAP-2805, Shutdown Risk Program, definition 4.8.

1 Power Operations

Keff > 0.99 and rated thermal power > 5%.

2 Startup

Keff -> 0.99 and rated thermal power - 5%.

3 Hot Standby

Keff < 0.99 and average reactor coolant temperature Tavg Ž 350'F.

4 Hot Shutdown

Keff < 0.99 and average reactor coolant temperature 350°F > Tavg > 200°F with all

reactor vessel head closure bolts fully tensioned.
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5 Cold Shutdown

Keff < 0.99 and average reactor coolant temperature Tavg !5 200°F with all reactor

vessel head closure bolts fully tensioned.

6 Refuelinq

One or more reactor vessel head closure bolts less than fully tensioned.

D Defueled

All fuel assemblies have been removed from Containment.

The plant operating mode that exists at the time that the event occurs (prior to any

protective system or operator action is initiated in response to the condition) should be

compared to the mode applicability of the EALs. If a lower or higher plant operating mode

is reached before the emergency classification is made, the declaration shall be based on

the mode that existed at the time the event occurred. If additional events occur, the

declaration shall be based on the mode that existed at the time the new event occurred.

This logic is applied to determine the plant operation mode, EAL categories (C, F, S) and

EAL chart (hot or cold) applicability.

Example:

While in Cold Shutdown, an event occurs that results in the RCS temperature

exceeding 200 OF. Evaluation is performed using Cold EALs and a Notification of

Unusual Event is declared per EAL CU3.1. If an additional event occurs, such as

the plant experiences a loss of offsite power (new event), it would be evaluated

under the System Malfunction (Hot) series of EALs.
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2.9 Classifying Transient Events

For some events, the condition may be corrected before a declaration has been made.

For example, an emergency classification is warranted when automatic and manual

actions taken within the control room do not result in a required reactor trip. However, it is

likely that actions taken outside of the control room will be successful, probably before the

Station Emergency Manager (SEM) classifies the event. The key consideration in this

situation is to determine whether or not further plant damage occurred while the corrective

actions were being taken. In some situations, this can be readily determined; in other

situations, further analyses (e.g., coolant sampling) may be necessary.

In general, observe the following guidance: Classify the event as indicated and terminate

the emergency once assessment shows that there were no consequences from the event

and other termination criteria are met. For example, a momentary event, such as an

ATWS or an earthquake, requires declaration even though the condition may have been

resolved by the time the declaration is made.

An ATWS represents a failure of a front-line safety-related structure, system or

component (RPS) designed to protect the health and safety of the public.

* The effect of an earthquake on plant equipment and structures may not be readily

apparent until investigations are conducted.

There may be cases in which a plant condition that exceeded an EAL threshold was not

recognized at the time of occurrence, but is identified well after the condition has occurred

(e.g., as a result of routine log or record review) and the condition no longer exists. In

these cases, an emergency shall not be declared. Reporting requirements of 10 CFR

50.72 are applicable and the guidance of NUREG-1022, Rev. 2, Section 3 should be

applied.
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2.10 Imminent EAL Thresholds

Although the majority of the EALs provide very specific thresholds, the SEM must remain

alert to events or conditions that lead to the conclusion that exceeding the EAL threshold is

imminent. If, in the judgment of the SEM, an imminent situation is at hand, the

classification should be made as if the threshold has been exceeded. While this is

particularly prudent at the higher emergency classes (the early classification may permit

more effective implementation of protective measures), it is nonetheless applicable to all

emergency classes.

Additionally, for those EAL thresholds with a time criteria, in the absence of information to

the contrary, assume that the applicable time criteria has already been exceeded if the

length of time which the EAL threshold conditions have existed is unknown.

2.11 Anticipated/Planned Actions

There may be a condition in which an EAL threshold is anticipated to be exceeded as part

of an approved and planned evolution and for which compensatory actions are taken. It is

not expected that an emergency be declared for these evolutions where an EAL threshold

is intentionally exceeded as part of the approved and planned evolution.

2.12 Unit-Specific Equipment/Component Designation

NAPS is a dual-unit PWR. The EALs are written to apply to both units. When equipment or

components are specified within the text of an EAL, the Unit 1 designator is provided

followed by the Unit 2 designator in parentheses.

3.0 REFERENCES

3.1 Developmental Documents

A. NEI 99-01 Revision 4, Methodology for Development of Emergency Action

Levels

B. NUMARC/NESP-007 Rev. 2, Methodology for Development of Emergency

Action Levels, "Questions and Answers"
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C. NRC Regulatory Issue Summary (RIS) 2003-18, Use of Nuclear Energy

Institute (NEI) 99-01, Methodology for Development of Emergency Action

Levels, Revision 4, Dated January 2003, including Supplement 1 (July 13,

2004) and Supplement 2 (draft April 27, 2005)

D. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for

Security-Based Events"

E. NEI Guidance "Enhancements to Emergency Preparedness Programs for

Hostile Action May 2005" (Revised November 18, 2005)

F. NRC Regulatory Issue Summary 2006-12, Endorsement of Nuclear Energy

Institute Guidance "Enhancements to Emergency Preparedness Programs

for Hostile Action" (July 2006)

3.2 Interface Documents

A. EPIP-1.01 Emergency Manager Controlling Procedure

B. NAPS EAL Matrix

3.3 Commitments

None
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4.0 DEFINITIONS & ACRONYMS

Definitions

Adversary

As applied to security EALs, an armed or suspected-to-be-armed intruder whose intent is

to commit sabotage, disrupt station operations or otherwise commit a crime on station

property.

Affecting Safe Shutdown

Event in progress has adversely affected functions that are necessary to bring the plant to

and maintain it in the applicable hot or cold shutdown condition. Plant condition

applicability is determined by Technical Specification LCOs in effect.

Example 1: Event causes damage that results in entry into an LCO that requires the
plant to be placed in hot shutdown. Hot shutdown is achievable, but cold shutdown is
not. This event is not "affecting safe shutdown."

Example 2: Event causes damage that results in entry into an LCO that requires the
plant to be placed in cold shutdown. Hot shutdown is achievable, but cold shutdown is
not. This event is "affecting safe shutdown."

Aircraft

A machine or device, such as an airplane, helicopter, glider, or lighter-than-air craft, that is
capable of atmospheric flight.

Airliner

A large aircraft with the potential for causing significant damage to the plant.

Alert ,

Events are in progress or have occurred which involve an actual or potential substantial

degradation of the level of safety of the plant or a security event that involves probable life

threatening risk to site personnel or damage to site equipment because of hostile action.

Any releases are expected to be limited to small fractions of the EPA Protective Action

Guideline exposure levels.

Page 15 of 305



North Anna Power Station Revision x
Emergency Action Level Technical Bases Document

Available

The status of a system, structure, or component that is in service or can be placed in

service in a functional or operable state by immediate manual or automatic actuation.

(VPAP-2805, Shutdown Risk Program)

Bomb

Refers to an explosive device suspected of having sufficient force to damage plant

systems or structures.

Civil Disturbance

A group of unexpected or unauthorized individuals violently protesting station operations or

activities at the site.

Close

To position a valve or damper so as to prevent flow of the process fluid. To make an

electrical connection to supply power.

Confinement Boundary

Is the barrier(s) between areas containing radioactive substances and the environment.

Confirm

To prove to be true, exact, or accurate by observation of a condition orcharacteristic for

comparison with an original or procedural requirement.

Containment Closure

The action to secure Containment as a functional barrier to fission product release during

plant shutdown conditions (VPAP-2805, Shutdown Risk Program). Establishment of

Containment closure means that all potential escape paths are closed. Since there is no

potential for containment pressurization, the Appendix J leakage criteria and tests are not

required (Technical Specifications Basis 3.9.4).

Contiguous

Being in actual contact; touching along a boundary or at a point.

Control

To perform manual operations of equipment to satisfy some predetermined requirements.
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Decreased Inventory

A condition with fuel in the Reactor Vessel and any RCS Loop Stop Valve closed, or RCS

water level less than five percent (5%) in the pressurizer. (With the Reactor Vessel Head

removed and the Reactor Cavity filled to at least 23 feet above the Reactor Vessel Flange,

the RCS is not considered to be in a decreased inventory condition.) (VPAP-2805,

Shutdown Risk Program)

EPA PAGs

Environment Protection Agency Protective Action Guidelines. The EPA PAGs are

expressed in terms of dose commitment: 1 Rem TEDE or 5 Rem Thyroid CDE. Actual or

projected offsite exposures in excess of the EPA PAGs requires NAPS to recommend

protective actions for the general public to offsite planning agencies.

Exceeds

To go or be beyond a stated or implied limit, measure, or degree.

Explosion

Is a rapid, violent, unconfined combustion, or catastrophic failure of pressurized equipment

that imparts energy of sufficient force to potentially damage permanent structures,

systems, or components.

Extortion

Is an attempt to cause an action at the station by threat of force.

Faulted

In a steam generator, the existence of secondary side leakage that results in an

uncontrolled decrease in steam generator pressure or the steam generator being

completely depressurized.

Failure

A state of inability to perform a normal function.

Fire

Combustion characterized by heat and light. Sources of smoke such as slipping drive

belts or overheated electrical equipment do not constitute fires., Observation of flame is

preferred but is NOT required if large quantities of smoke and heat are observed.
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Fission Product Barriers (FPB)

Multiple physical barriers any one of which, if maintained intact, precludes the release of

significant amounts of radioactive fission products to the environment. The FPBs are the

Reactor Fuel Clad (FC), Reactor Coolant System (RCS) and Containment (CNTMT).

Flooding

A condition where water from an uncontrolled source is entering the room faster than

installed equipment is capable of removal, resulting in a rise of water level within the room.

Freshly Off-loaded Core

For the purpose of this EAL scheme, freshly off-loaded core means any spent fuel in the

Spent Fuel Pit.

General Emergency

Events are in progress or have occurred which involve actual or imminent substantial core

degradation or melting with potential for loss of containment integrity or hostile action that

results in an actual loss of physical control of the facility. Releases can be reasonably

expected to exceed EPA Protective Action Guideline exposure levels offsite for more than

the immediate site area.

Hostage

Person(s) held as leverage against the station to ensure that demands will be met by the

station.

Hostile Action

An act toward a Nuclear Power Plant or its personnel that includes the use of violent force

to destroy equipment, takes hostages, and /or intimidates the licensee to achieve an end.

This includes attack by air, land, or water using guns, explosives, projectiles, vehicles, or

other devices used to deliver destructive force. Other acts that satisfy the overall intent

may be included. Hostile action should not be construed to include acts of civil

disobedience or felonious acts that are not part of a concerted attack on the Nuclear

Power Plant. Nonterrorism-based EALs should be used to address such activities, (e.g.,

violent acts between individuals in the owner controlled area.)
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Hostile Force

One or more individuals who are engaged in a determined assault, overtly or by stealth

and deception, equipped with suitable weapons capable of killing, maiming, or causing

destruction.

Immediately Dangerous to Life and Health (IDLH)

A condition that either poses an immediate threat to. life and health or an immediate threat

of severe exposure to contaminants which are likely to have adverse delayed effects on

health.

Intruder

Person(s) present in a specified area without authorization.

Intrusion

The act of entering without authorization, Discovery of a bomb in a specified area is

indication of intrusion into that area by a hostile force.

Lower Flammability Limit (LFL)

The minimum concentration of a combustible substance that is capable of propagating a

flame through a homogenous mixture of the combustible and a gaseous oxidizer.

Maintain

Take action, as necessary, to keep the value of the specified parameter within the

applicable limits.

Missile

An object thrown or projected usually so as to strike something at a distance. For the

purposes of the EALs a missile is any non-HOSTILE object which travels through the air

and damages plant equipment.

Normal Plant Operations

Activities at the plant site associated with routine testing, maintenance, or equipment

operations, in accordance with normal operating or administrative procedures. Entry into

abnormal or emergency operating procedures, or deviation from normal security or

radiological controls posture, is a departure from Normal Plant Operations.
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Notification of Unusual Event (NOUE)

Events are in progress or have occurred which indicate a potential degradation of the level

of safety of the plant or indicate a security threat to facility protection has been initiated. No

releases of radioactive material requiring offsite response or monitoring are expected

unless further degradation of safety-related structures, systems or components occurs.

Owner Controlled Area

The entire area contiguous to the Protected Area, owned by the Company and designated

to be controlled for security reasons (Nuclear Security Fleet Procedure SY-AA-101).

Primary System

The pipes, valves, and other equipment which connect directly to the Reactor Vessel. or

reactor coolant system such that a reduction in Reactor Vessel pressure will effect a

decrease in the steam or water being discharged through an unisolated break in the

system.

Protected Area

An area encompassed by physical barriers and to which access is controlled. The

Protected Area refers to the designated security area around the reactor and turbine

buildings to which access is strictly controlled by the Plant Security Force.

Reduced Inventory Condition

A condition with fuel in the Reactor Vessel and water level lower than three feet below the

Reactor Vessel flange. This corresponds to 42 inches above RCS Hot Leg center-line

(VPAP-2805, Shutdown Risk Program).

Restore

To return a parameter or component to the desired state.

Ruptured

In a steam generator, existence of primary-to-secondary leakage of a magnitude sufficient

to require or cause a reactor trip and safety injection.
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Sabotage

A hostile action of deliberate damage, misalignment, or mis-operation of plant equipment

with the intent to render the equipment inoperable. Equipment found tampered with or

damaged due to malicious mischief may not meet the definition of Sabotage until this

determination is made by security supervision.

Safe Plant Shutdown

Hot or cold shutdown (reactor subcritical) with control of coolant inventory and decay heat

removal.

Safety Function

Reactivity control (ability to shutdown the reactor and maintain shutdown), RCS inventory

control (ability to cool the core), secondary heat removal (ability to maintain a heat sink)

and Spent Fuel Pit (Pool) cooling (ability to remove decay heat from irradiated fuel in

storage).

Safety-Related Structures, Systems and Components (as defined in 10CFR50.2)

Those structures, systems and components that are relied upon to remain functional

during and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

Security Condition

Any security event as listed in the approved security contingency plan that constitutes a

threat/compromise to site security, threat/risk to site personnel, or a potential degradation

to the level of safety of the plant. A security condition does not involve a hostile action.

Significant Transient

An unplanned event involving any of the following:
" Automatic turbine runback > 25% thermal reactor power
" Electrical load rejection > 25% full electrical load
" Reactor trip
" Safety injection activation

" Thermal power oscillations > 10%
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Site Area Emergency

Events are in progress or have occurred which involve an actual or likely major failures of

plant functions needed for protection of the public or hostile action that results in intentional

damage or malicious acts; 1) toward site personnel or equipment that could lead to the

likely failure of or; 2) that prevent effective access to equipment 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 beyond the site boundary.

Site Boundary

The power station proper and the 5000 ft radius circle from the center of the now

abandoned Unit 3 containment (UFSAR Section 2.1.1.3).

Strike Action

Work stoppage within the Protected Area by a body of workers to enforce compliance with

demands made on NAPS. The strike action must threaten to interrupt normal plant

operations.

Sustained

Prolonged. Not intermittent or of a transitory nature.

Trip

(1) Automatic function, a device trips on overload undervoltage, high

voltage/runout/undercurrent/thermal overload; (2) To manually activate a function.

Unavailable

Not able to perform its intended function.

Uncontrolled

An evolution lacking control, but is not the result of operator action.

Unisolable

A breach or leak that cannot be promptly isolated.

Unplanned

A parameter change or an event that is not the result of an intended evolution and requires

corrective or mitigative actions.
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Valid

An indication, report, or condition, is considered to be VALID when it is verified by (1) an

instrument channel check, or (2) indications on related or redundant indicators, or (3) by

direct observation by plant personnel, such that doubt related to the indicator's operability,

the condition's existence, or the report's accuracy is removed. Implicit in this definition is

the need for timely assessment.

Visible Damage

Damage to equipment or structure that is readily observable without measurements,

testing, or analysis. Damage is sufficient to cause concern regarding the continued

operability or reliability of affected structure, system, or component. Example damage

includes: deformation due to heat or impact, denting, penetration, rupture, cracking, paint

blistering. Surface blemishes (e.g., paint chipping, scratches) should not be included.

Vital Area

Any plant area which contains vital equipment. Any area, normally within the protected

area, which contains equipment, systems, components, or material, the failure,

destruction, or release of which could directly or indirectly endanger the public health and

safety by exposure to radiation.
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Acronyms

AC ...................................................................................................... Alternating Current

ATW S ................................................................... Anticipated Transient W ithout Scram

BWR ........................................................ ... Boiling Water Reactor

CDE ................................................................................... Com m itted Dose Equivalent

CFR .......................................................................... ......... Code of Federal Regulations

CR ................................................ Control Room

CTM T ......................................................................................................... Containm ent

CSF ........................................................................................... Critical Safety Function

CSFST .................................................................... Critical Safety Function Status Tree

DC ............................................................................................................. Direct Current

DE ......................................................................................................... Dose Equivalent

DSC ............................................................................................. Dry Storage Canister

EAL ......................................................................................... Em ergency Action Level

ECCS ......................................................................... Em ergency Core Cooling System

EO F ................................................................................ Em ergency O perations Facility

EOP ....... ................................... Emergency Operating Procedure

EPA ............................................................................ Environm ental Protection Agency

EPIP .............................................................. Em ergency Plan Im plem enting Procedure

ESF ................................................................................ Engineered Safeguard Feature

ESW ...................................................................................... Em ergency Service W ater

FAA .............................................................................. Federal Aviation Adm inistration

FBI .............................................................................. Federal Bureau of Investigation

FEMA ............................................................ Federal Em ergency M anagem ent Agency

FSAR .... ............................................................................ Final Safety Analysis Report

G E., ................................................................................................. General Em ergency

HOO ............................................ * ............................... Headquarters O perations Offi cer

IC ...................................................................................................... Initiating Condition

IPEEE .............. Individual Plant Examination of External Events (Generic Letter 88-20)

ISFSI ......................................................... Independent Spent Fuel- Storage Installation

Keff ...................................................................... Effective Neutron M ultiplication Factor

LCO ................................................................................ Lim iting Condition of Operation
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LER ............................................................................................. Licensee Event Report

LOCA ..................................................................................... Loss of Coolant Accident

LW R ................................................................................................ Light W ater Reactor

M STV ......................................................................................... M ain Steam Trip Valve

M SL ....................................................................................................... M ean Sea Level

m R .................... ....................................................................................... m illiRoentgen

M W .................................................................................................................. M egawatt

NEI ............................................................................................ Nuclear Energy Institute

NPP ................................................................................................ Nuclear Power Plant

NRC ............................................................................. Nuclear Regulatory Com m ission

NSSS ............................................................................. Nuclear Steam Supply System

NO RAD ................................................ North Am erican Aerospace Defense Com m and

NO UE ............................................................................... Notification of Unusual Event

O BE ................................................................................... Operating Basis Earthquake

OCA ........................................................................................... Owner Controlled Area

O DCM .......................................................................... Off-site Dose Calculation M anual

O RO .............................................................................. Off-site Response O rganization

PA ........................................................................................................... Protected Area

PRA/PSA .................. Probabilistic Risk Assessment / Probabilistic Safety Assessment

PW R ..................................................................................... Pressurized W ater Reactor

PSIG ............................................................................. Pounds per Square Inch Gauge

R ..................................................................................................................... R o e n tg e n

RCC ......................................................................................... Reactor Control Console

RCS ........................................................................................ Reactor Coolant System

rem ......................................................................................... Roentgen Equivalent M an

RETS ..................................................... Radiological Effluent Technical Specifications

RPS ......................................................... ..... Reactor Protection System

RPV ......................................................................................... Reactor Pressure Vessel

RVLIS ............................................................... Reactor Vessel Level Indicating System

SBO ...................................................................................................... Station Blackout

SFP ............................................... ........................................................... Spent Fuel Pit

SG ....................................................................................................... Steam Generator
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S I ..................................................... . ........................ ....................... S a fe ty Inje c tio n

SPD S ......................................................... ........... Safety Param eter Display System

S R O ......................................................................................... S enior R eactor O perator

SSS C ............................................................................... Sealed Surface Storage C ask

SW PH ................................................................................. S ervice W ater Pum p House

SW V H ................................................................................. Serv ice W ater V alve House

TED E ............................................................................ Total Effective D ose Equivalent

T O A F ................................................................................................. T o p of A ctive F ue l

TSC ....................................... Technical Support Center

UFSAR ................................................................ Updated Final Safety Analysis Report

5.0 ATTACHMENTS

5.1 Attachment 1, Emergency Action Level Technical Bases

5.2 Attachment 2, Fission Product Barrier Loss / Potential Loss Matrix and Basis
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Attachment 1 - Emergency Action Level Technical Bases

Category R - Abnormal Rad Release / Rad Effluent

EAL Group: ANY (EALs in this category are applicable to

any plant condition, hot or cold.)

Many EALs are based on actual or potential degradation of fission product barriers

because of the elevated potential for offsite radioactivity release. Degradation of fission

product barriers though is not always apparent via non-radiological symptoms. Therefore,

direct indication of elevated radiological effluents or area radiation levels are appropriate -

symptoms for emergency classification.

At lower levels, abnormal radioactivity releases may be indicative of a failure of

containment systems or precursors to more significant releases. At higher release rates,

offsite radiological conditions may result which require offsite protective actions. Elevated

area radiation levels in plant may also be indicative of the failure of containment systems

or preclude access to plant vital equipment necessary to ensure plant safety.

Events of this category pertain to the following subcategories:

1. Offsite Rad Conditions

Direct indication of effluent radiation monitoring systems provides a rapid assessment

mechanism to determine releases in excess of classifiable limits. Projected offsite

doses, actual offsite field measurements or measured release rates via sampling

indicate doses or dose rates above classifiable limits.

2. Onsite Rad Conditions

Sustained general area radiation levels in excess of those indicating loss of control of

radioactive materials or those levels which may preclude access to vital plant areas

also warrant emergency classification.
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Attachment 1 - Emergency Action Level Technical Bases

RUI.1
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions
Initiating Condition: Any unplanned release of liquid radioactivity to the environment

that exceeds two times the radiological effluent Technical
Specifications for 60 minutes or longer

EAL:

RUI.1 Notification of Unusual Event
Valid reading on Circulating Water Discharge Tunnel Monitor SW-RM-130 (SW-RM-230)

> 2 times the Hi-Hi alarm setpoint for > 60 min. (Note 2 & 6)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.
Note 6: The read value shall be rounded down to the nearest tenth digit to facilitate reading the
logarithmic meter in the Control Room.

Mode Applicability:

All

Basis:

Unplanned liquid releases in excess of two times the site Technical Specifications, as

identified in the 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 Notification of Unusual Event

emergency class) 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 Technical Specification limit for 30 minutes does not exceed this initiating condition.

Further, the SEM 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. In the absence of data to the contrary, assume that the release duration has

exceeded the applicable time if an ongoing release is detected and the release start time
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Attachment 1 - Emergency Action Level Technical Bases

RUl.1 (cont)

is unknown.

The effluent monitor alarm setpoints are established to ensure the Technical Specification

release limits are not exceeded. Using a value of >2 times the Hi-Hi alarm point provides

a recognizable threshold value.

NAPS Basis Reference(s):

1 .' VPAP-2103N Offsite Dose Calculation Manual (North Anna)
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Attachment 1 - Emergency Action Level Technical Bases

RU1.2
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of liquid radioactivity to the environment
that exceeds two times the radiological effluent Technical
Specifications for 60 minutes or longer

EAL:'

RU1.2 Notification of Unusual Event

Confirmed sample analyses for liquid releases indicate concentrations or release rates > 2

x Technical Specifications limits for > 60 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicabletime if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Unplanned releases in excess of two times the site Technical Specification limits, as

identified in the 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 Notification of Unusual Event

emergency class) 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 Technical Specification limit for 30 minutes does not exceed this initiating condition.

Further, the SEM 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. In the absence of data to the contrary, assume that the release duration has

exceeded the applicable time if an ongoing release is detected and the release start time is

unknown.
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RUl.2 (cont)

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
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RU1.3

Category:

Sub-category:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous radioactivity to the environment
that exceeds two times the allocated radiological effluent ODCM
limits for 60 minutes or longer

EAL:

RU1.3 Notification of Unusual Event

Valid reading on any gaseous monitors > Table R-1 column "NOUE" for > 60 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R-1 GaseousEffluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE

Vent Stack A VG-RI-179-1 or 2, 4.OOE+08 gtCi/sec 4.00E+07 pCi/sec 4.56E+06 aCi/sec' 3.60E+05 LCi/sec

Vent Stack B VG-RI-180-1 or 2 3.57E+08 [tCi/sec 3.57E+07 pCi/sec 4.07E+06 vCi/sec 3.60E+05 pCi/sec

Process Vent GW-RI-178-1 or 2 3.70E+08 jiCi/sec 3.70E+07 tCi/sec 4.22E+06 pCi/sec 2.80E+05 pCi/se.c

Main Steam MS-RM-170 (270)
(Steam Safety) MS-RM-171 (271) 8.62E+02 mR/hr 8.62E+01 mR/hr 9.81E+00 mR/hr N/A

(Note 8) MS-RM-172 (272)

AFWPT Exhaust MS-RM-176 (276) 2.84E+02 mR/hr 2.84E+01 mR/hr 3.24E+00 mR/hr N/A
(Note 8)

Note 8: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.

Mode Applicability:

All
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Attachment 1 - Emergency Action Level Technical Bases

RUI.3 (cont)

Basis:

Unplanned releases in excess of two times the allocated radiological effluent ODCM limits,

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 Notification of Unusual Event emergency class) 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 allocated ODCM limit for 30 minutes does not exceed this initiating

condition. Further, the SEM 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. In the absence of data to the contrary, assume that the release

duration has exceeded the applicable time if an ongoing release is detected and the

release start time is unknown.

The basis for the NOUE values correspond to 2 x the allocated Offsite Dose Calculation

Manual (ODCM) limit, which is determined using annual average meteorological

dispersion. The ODCM limit is applicable to total releases from the site at any point in time

(i.e., "instantaneous release rate limit"). This limit is used to calculate the release rate

(pCi/sec) for each release pathway which would yield 500 mrem in a year. An allocation

factor is applied to each pathway to determine the allocated ODCM limit for that pathway.

The allocation factor applied for the Process Vent is 10% or 0.1, and for Vent A and Vent B

is 100% or 1.0. The EAL values for the NOUE were calculated as 2 x the allocated ODCM

limit for each pathway. This method follows the guidance from NEI 99-01 and provides a

justifiable basis for increased NOUE thresholds based on established methods and

setpoints provided in the facility ODCM. Due to the fact that there are no ODCM limits on

steam safeties or auxiliary feedwater exhausts and the limited ability for these respective

radiation monitors to detect low level activity in these steam line configurations, the NOUE

classification threshoulds for the steam safeties and auxiliary feedwater exhaust are being

labeled N/A (not applicable).
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NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
2. Calc. PA-0225, Rev 0, Addendum OOB, North Anna Radiation Monitor Conversion

Factors and EAL Readings
3. Technical Requirement Manual, Table 3.3.7-1
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Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous radioactivity to the environment
that exceeds two times the allocated radiological effluent ODCM
limits for 60 minutes or longer

EAL:

RUl.4 Notification of Unusual Event

Confirmed sample analyses for gaseous releases indicate concentrations or release rates

> 2 x the allocated ODCM limits for > 60 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Unplanned releases in excess of two times the allocated radiological effluent ODCM limits,

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 Notification of Unusual Event emergency class) 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 allocated ODCM limit for 30 minutes does not

exceed this initiating condition. Further, the SEM 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. In the absence of data to the contrary, assume that
the release duration has exceeded the applicable time if an ongoing release is detected

and the release start time is unknown.
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RU1.4 (cont)

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
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RAI.1

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specifications for 15 minutes or longer

EAL:

RA1.1 Alert

Valid reading on Circulating Water Discharge Tunnel Monitor SW-RM-1 30 (SW-RM-230)

> 200 times the Hi-Hi alarm setpoint or offscale high for -> 15 min. (Note 2 & 6)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.
Note 6: The read value shall be rounded down to the nearest tenth digit to facilitate reading ther
logarithmic meter in the Control Room.

Mode Applicability:

All

Basis:

This EAL addresses a potential or actual decrease in the level of safety of the plant as

indicated by a radiological release that exceeds, by a factor of 200, regulatory

commitments for an extended period of time. NAPS incorporates features intended to

control the release of radioactive effluents to the environment. Additionally, there are

administrative controls established to prevent unintentional releases, or control and

monitor intentional releases. These controls are located in the Offsite Dose Calculation

Manual (ODCM). The occurrence of extended, uncontrolled radioactive releases to the

environment is indicative of a degradation in these features and/or controls.

Page 37 of 305



North Anna Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

RAI.1 (cont)

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

The Alert liquid release value is 200 times the monitor alarm setpoint value or offscale

high. This event escalates from the Notification of Unusual Event by escalating the

magnitude of the release by a factor of 100. Using a value of >200 times the Hi-Hi alarm

point or offscale high provides a recognizable threshold value.

The setpoints are established to ensure the Technical Specification release limits are not

exceeded.

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
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RA1.2

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specifications for 15 minutes or longer

EAL:

RA1.2 Alert

t Valid reading on any gaseous monitors > Table R-1 column "Alert" for > 15 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R-1 GaseousEffluent, Monitor-classification, Thresholds

Release Point Monitor GE SAE Alert NOUE

Vent Stack A VG-RI-179-1 or 2 4.OOE+08 [LtCi/sec 4.OOE+07 [LCi/sec 4.56E+06 pCi/sec 3.60E+05 aCi/sec

Vent Stack B VG-RI-180-1 or 2 3.57E+08 pCi/sec 3.57E+07 .C/sec 4.07E+06 pCi/sec 3.60E+05 pCi/sec

Process Vent GW-RI-178-1 or 2 3.70E+08 pCi/sec 3.70E+07 pCi/sec 4.22E+06 dCi/sec 2.80E+05 .tCi/sec

Main Steam MS-RM-170 (270)
(Steam Safety) MS-RM-171 (271) 8.62E+02 mR/hr 8.62E+01 mR/hr 9.81 E+00 mR/hr N/A

(Note 8) MS-RM-172 (272)

AFWPT Exhaust
MS-RM-176 (276) 2.84E+02 mR/hr 2.84E+01 mR/hr 3.24E+00 mR/hr N/A(Note 8)

Note 8: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.

Mode Applicability:

All
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Basis:

This EAL addresses a potential or actual decrease in the level of safety of the plant as

indicated by a radiological release that exceeds, by a factor of 200, regulatory

commitments for an extended period of time. NAPS incorporates features intended to

control the release of radioactive effluents to the environment. Additionally, there are

administrative controls established to prevent unintentional releases, or control and

monitor intentional releases. These controls are located in the Offsite Dose Calculation

Manual (ODCM). The occurrence of extended, uncontrolled radioactive releases to the

environment is indicative of a degradation in these features and/or controls.

The SEM should not wait until.15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

The calculated values for the Auxiliary Feedwater Pump Turbine (AFWPT) Exhaust are

slightly higher for Unit 1 vs. Unit 2. Unit 2 values are used in Table R-1. This eliminates a

possibility of human error, reading wrong'unit value and simplifies table. A Unit 1 event

would be classified at a slightly lower value than calculated but within the error margin of

the radiological calculation.

Releases should not be prorated or averaged. For example, a release exceeding 3 x Alert

threshold for 5 minutes does not meet the threshold for declaration.

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
2. Calc. PA-0225, Rev 0, Addendum OOB, North Anna Radiation Monitor Conversion

Factors and EAL Readings
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RA1.3

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specification for 15 minutes or longer

EAL:

RA1.3 Alert

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > 200 x Technical Specification limits for >- 15 min. (Note 2)
Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.
Mode Applicability:

All

Basis:

Confirmed sample analyses in excess of two hundred times the site Technical

Specification limits, as identified in the Offsite Dose Calculation Manual (ODCM), that

continue for 15 minutes or longer represent an uncontrolled situation and hence, a

potential degradation in the level of safety. This event escalates from the Notification of

Unusual Event by raising the magnitude of the release by a factor of 100 over the

Notification of Unusual Event level (i.e., 200 times Technical Specifications). Releases

should not be prorated or averaged. For example, a release exceeding 3 x Alert threshold

for 5 minutes does not meet the threshold for declaration.
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The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
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RS1.1

Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

EAL:

RSI.1 Site Area Emergency

Valid reading on any gaseous radiation monitors that exceeds or is expected to exceed

Table R-1 column "SAE" for > 15 min. (Note 1 & 2)

Note 1: If dose assessment results are available at the time of declaration, the classification should
be based on dose assessment instead of radiation monitor readings. While necessary
declarations should not be delayed awaiting results, the dose assessment should be initiated /
completed in order to determine the proper classification (See EAL RS1.2/RG1.2).

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

''Table R-1. Gaseous Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE

Vent Stack A VG-RI-179-1 or 2 4.OOE+08 [Ci/sec 4.OOE+07 ýCi/sec 4.56E+06 pCi/sec 3.60E+05 pCi/sec

Vent Stack B VG-RI-180-1 or 2 3.57E+08 LCi/sec 3.57E+07 pCi/sec 4.07E+06 VpCi/sec 3.60E+05 pCi/sec

Process Vent GW-RI-178-1 or 2 3.70E+08 p.Ci/sec 3.70E+07 pCi/sec 4.22E+06 VCi/sec 2.80E+05 pLCi/sec

Main Steam MS-RM-170 (270)
(Steam Safety) MS-RM-171 (271) 8.62E+02 mR/hr 8.62E+01 mR/hr 9.81 E+00 mR/hr N/A
(Note 8) MS-RM-172 (272)

AFWPT Exhaust
MS-RM-176 (276) 2.84E+02 mR/hr 2.84E+01 mR/hr 3.24E+00 mR/hr N/A(Note 8)

Note 8: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.

Page 43 of 305



North Anna Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

RSI.1 (cont)

Mode Applicability:

All

Basis:

This EAL addresses radioactivity releases that can result in doses at or beyond the Site

Boundary that exceed a fraction (10%) of the EPA Protective Action Guides (PAGs).

Releases of this magnitude are associated with the failure of plant systems needed for the

protection of the public. While these failures are addressed by other EALs, this EAL

provides appropriate diversity and addresses events which may not be able to be

classified on the basis of plant status alone (e.g., fuel handling accident in the Fuel

Building).

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

The calculated values for the Auxiliary Feedwater Pump Turbine (AFWPT) Exhaust are

slightly higher for Unit 1 vs. Unit 2. Unit 2 values are used in Table R-1. This eliminates a

possibility of human error, reading wrong unit value and simplifies table. A Unit 1 event

would be classified at a slightly lower value than calculated but within the error margin of

the radiological calculation.
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Since dose assessment is based on actual meteorology whereas the monitor reading

EALs are not, the results from these assessments may indicate that the classification is not

warranted, or may indicate that a higher classification is warranted. For this reason,

emergency implementing procedures call for the timely performance of dose assessments

using actual meteorology and release information. If the results of these dose

assessments are available when the classification is made (e.g., initiated at a lower

classification level), the dose assessment results override the monitor readings listed in

Table R-1.

NAPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
3. CaIc. PA-0225, Rev 0, Addendum 00B, North Anna Radiation Monitor Conversion

Factors and EAL Readings
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RS1.2

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

EAL:

RS1.2 Site Area Emergency

Dose assessment using actual meteorology indicates doses at or beyond the Site
Boundary of EITHER:

> 100 mRem TEDE
OR

> 500 mRem Thyroid CDE

Mode Applicability:
All
Basis:

The 100 mRem integrated TEDE dose in this EAL is based on the 10 CFR 20 average

member of the public exposure. This value also provides a desirable gradient (one order

of magnitude) between the Alert, Site Arena Emergency, and General Emergency classes.

It is deemed that exposures less than this limit are not consistent with the Site Area

Emergency class description. The 500 mRem integrated Thyroid CDE dose was

established in consideration of the 1:5 ratio of the EPA Protective Action Guidelines for

TEDE and thyroid exposure. In establishing the dose rate emergency action levels (e.g.,

EAL RS1.1, etc.), a duration of one hour has been assumed. Therefore, the dose rate

EALs are based on a Site Boundary dose rate of 100 mRem/hr TEDE or 500 mRem/hr

Thyroid CDE, whichever is more limiting. Actual meteorology is specifically identified since

it gives the most accurate dose assessment. Actual meteorology (including forecasts)

should be used whenever possible.

NAPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
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RS1.3

Category:

Sub-category:
Initiating Condition:

EAL:

R - Abnormal Rad Release / Rad Effluent
1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

RS1.3 Site Area Emergency

Field survey indicates closed window dose rate > 100 mRem/hr that is expected to
continue for > 1 hr at or beyond the site boundary

OR

Field survey sample analysis indicates Thyroid CDE of > 500 mRem for 1 hr of inhalation
at or beyond the site boundary

Mode Applicability:

All

Basis:

The 100 mRem integrated TEDE dose in this EAL is based on the 10 CFR average

member of the public exposure. This value also provides a desirable gradient (one order

of magnitude) between the Alert, Site Area Emergency, and General Emergency classes.

It is deemed that exposures less than this limit are not consistent with the Site Area

Emergency class description. The 500 mRem integrated Thyroid CDE dose was

established in consideration of the 1:5 ratio of the EPA Protective Action Guidelines for

TEDE and thyroid exposure. In establishing the dose rate emergency action levels, a

duration of one hour is assumed. Therefore, the dose rate EALs are based on a Site

Boundary dose rate of 100 mRem/hr TEDE or 500 mRem/hr Thyroid CDE, whichever is

more limiting.

NAPS Basis Reference(s):

1. UFSAR Figure 2.1-3, Site Boundary
2. NAPS Emergency Plan Definitions
3. EPIP-4.16, Offsite Monitoring
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RGI.1

Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

EAL:

RGI.1 General Emergency
Valid reading on any gaseous radiation monitors that exceeds or is expected to exceed

Table R-1 column "GE" for > 15 min. (Note 1 & 2)

Note 1: If dose assessment results are available at the time of declaration, the classification should
be based on dose assessment instead of radiation monitor readings. While necessary
declarations should not be delayed awaiting results, the dose assessment should be initiated /
completed in order to determine the proper classification (See EAL RSI.2/RG1.2).

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R-1 Gaseous Effluent Monitor Classification ThreshoS : s' . .....

Release Point Monitor GE SAE Alert NOUE

Vent Stack A VG-RI-179-1 or 2 4.OOE+08 pCi/sec 4.OOE+07 pCi/sec 4.56E+06 pCi/sec 3.60E+05 pCi/sec

Vent Stack B VG-RI-180-1 or 2 3.57E+08 pCi/sec 3.57E+07 pCi/sec 4.07E+06 pCi/sec 3.60E+05 pCi/sec

Process Vent GW-RI-178-1 or 2 3.70E+08 pCi/sec 3.70E+07 ptCi/sec 4.22E+06 pCi/sec 2.80E+05 pCi/sec

Main Steam MS-RM-170 (270)
(Steam Safety) MS-RM-171 (271) 8.62E+02 mR/hr 8.62E+01 mR/hr 9.81E+00 mR/hr N/A
(Note 8) MS-RM-172 (272)

AFWPT Exhaust"
MS-RM-176 (276) 2.84E+02 mR/hr 2.84E+01 mR/hr 3.24E+00 mR/hr N/A(Note 8)

Note 8: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.
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Mode Applicability:

All

Basis:

This EAL addresses radioactivity releases that can result in doses at or beyond the Site

Boundary that exceed the EPA Protective Action Guides (PAGs). Public protective actions

will be necessary. Releases of this magnitude are associated with the failure of plant

systems needed for the protection of the public and likely involve fuel damage. While

these failures are addressed by other EALs, this EAL provides appropriate diversity and

addresses events which may not be able to be classified on the basis of plant status alone.

It is important to note that, for the more severe accidents, the release may be unmonitored

or there may be large uncertainties associated with the source term and/or meteorology.

The calculated values for the Auxiliary Feedwater Pump Turbine (AFWPT) Exhaust are

slightly higher for Unit 1 vs. Unit 2. Unit 2 values are used in Table R-1. This eliminates a

possibility of human error, reading wrong unit value and simplifies table. A Unit 1 event

would be classified at a slightly lower value than calculated but within the error margin of

the radiological calculation.

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

The Table R-1 column "GE" effluent monitor readings are one decade greater than the

"SAE" values.
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Since dose assessment is based on actual meteorology, whereas the monitor reading

EALs are not, the results from these assessments may indicate that the classification is not

warranted, or may indicate that a higher classification is warranted. For this reason,

emergency implementing procedures call for the timely performance of dose assessments

using actual meteorology and release information. If the results of these dose

assessments are available when the classification is made (e.g., initiated at a lower

classification level), the dose assessment results override the monitor readings listed in

Table R-1.

NAPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling' Procedure
3. CaIc. PA-0225, Rev 0, Addendum OOB, North Anna Radiation Monitor Conversion

Factors and EAL Readings
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RG1.2

Category:

Sub-category:

Initiating Condition:

EAL:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous' radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

RG1.2 General Emergency
Dose assessment using actual meteorology indicates doses at or beyond the Site

Boundary of EITHER:

> 1000 mRem TEDE

OR

> 5000 mRem Thyroid CDE

Mode Applicability:
All

Basis:

The General Emergency values are based on the boundary dose resulting from an actual

or imminent release of gaseous radioactivity that exceeds 1000 mRem TEDE or 5000

mRem Thyroid CDE for the actual or projected duration of the release. The 1000 mRem

TEDE and the 5000 mRem Thyroid CDE integrated dose are based on the EPA Protective

Action Guidelines (PAGs) which indicates that public protective actions are warranted 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 since it gives the most accurate dose assessment. Actual meteorology

(including forecasts) should be used whenever possible. In establishing the dose rate

emergency action levels, a duration of one hour is assumed. Therefore, the dose rate

EALs are based on a Site Boundary dose rate of 1000 mRemlhr TEDE or 5000 mRem/hr

Thyroid CDE, whichever is more limiting.
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RGI.2 (cont)

NAPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
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RG1.3

Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for'the actual or projected duration of the release
using actual meteorology

EAL:

RG1.3 General Emergency

Field survey indicates closed window dose rate > 1,000 mRem/hr that is expected to

continue for > 1 hr at or beyond the site boundary

OR

Field survey sample analysis indicates Thyroid CDE of > 5,000 mRem for 1 hr of inhalation

at or beyond the site boundary

Mode Applicability:

All

Basis:

The 1000 mrem TEDE integrated dose in this EAL is based on the EPA Protective Action

Guidelines (PAGs) which indicate that public protective actions are warranted if the dose

exceeds 1 Rem TEDE. This value also provides a desirable gradient (one order of

magnitude) between the Site Area Emergency and General Emergency classes. It is

deemed that exposures less than this limit are not consistent with the General Emergency

class description. The 5,000 mRem integrated Thyroid CDE dose was established in

consideration of the 1:5 ratio of the EPA Protective Action Guidelines for TEDE and thyroid

exposure. In establishing the dose rate emergency action levels, a duration of one hour is:

assumed.
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RG1.3 (cont)

NAPS Basis Reference(s):

1. UFSAR Figure 2.1-3, Site Boundary
2. NAPS Emergency Plan Definitions
3. EPIP-4.16 Offsite Monitoring
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RU2.1

Category:

Sub-category:

Initiating Condition:

EAL:

R - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions

Unexpected increase in plant radiation

RU2.1 Notification of Unusual Event

Valid low water level alarm or visual observation indicating uncontrolled water level
decrease in the refueling cavity, spent fuel pit or fuel transfer canal with all irradiated fuel
assemblies remaining covered by water

AND

Unplanned valid direct area radiation reading increases resulting in a valid Hi alarm on any
of the following radiation monitors:

* RM-RMS-162 (RM-RMS-262) Manipulator Crane Area
a RM-RMS-152 - New Fuel Storage Area
0 RM-RMS-153- Fuel Pit Bridge

Mode Applicability:

All

Basis:

In light of Reactor Cavity Seal failure incidents at two different PWRs and loss of water in

the Spent Fuel Pit/Fuel Transfer Canal at a BWR, explicit coverage of these types of

events via this EAL is appropriate given their potential for elevated doses to plant workers.

Loss of inventor\ from the refueling cavity, spent fuel pit (pool) or fuel transfer canal may

reduce water shielding above spent fuel and cause unexpected increases in plant

radiation. Classification as a Notification of Unusual Event is warranted as a precursor to a

more serious event.
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The low water level alarm in this EAL refers to the Spent Fuel Pit (SFP) low level alarm.

The fuel transfer canal is normally in communication with the spent fuel pit. During

refueling operations, the refueling cavity in the Containment is filled and is in

communication with the fuel transfer canal when the fuel transfer tube is opened. A

decrease in water level in the SFP, fuel transfer canal or refueling cavity is therefore

sensed by the SFP low level alarm. Neither the refueling cavity nor the fuel transfer canal

is equipped with a low level alarm.

The SFP level is remotely monitored by level switch LS-FC-100. The level switch initiates

high and low level annunciators. The SFP WATER LEVEL LOW alarm (window 1 E-C6)

actuates if SFP level decreases to the 289 ft 4 in. el. (ref. 1). Local level indication is

provided by a ruled scale mounted on the east side of the counterfort. Normal level is

indicated by the 0 mark on the scale and corresponds to 289 ft 10 in. el. or normal SFP

level. Level is normally maintained between the 0 in. mark and the +3 in. mark. The low

level alarm corresponds to the -6 in. mark. If makeup to the SFP is required, it takes about

1300 gallons of water to increase SFP level one inch. Refueling cavity level is remotely

monitored by pressurizer level calibrated for cold conditions. Normal refueling cavity water

level is 2 ft below the refueling deck or 289 ft 10 in. el., which is approximately 55 percent

cold cal pressurizer level indicated on 1-RC-LI-1462 (2-RC-LI-1462). The relationship of

the low level alarm setpoint to the elevation of normal water level, the spent fuel

assemblies and spent fuel storage racks is illustrated in Figures R-1 and R-2 (ref. 3, 4, 5).
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The probable causes of a loss of SFP or refueling cavity inventory and receipt of the low

level alarm are:

* The rupture of a cooling line

• Leakage past the transfer gate

* An improper valve lineup

• Loss of cooling and subsequent inventory boil-off

Allowing level to decrease could result in spent fuel being uncovered, reducing,spent fuel

decay heat removal and creating an extremely hazardous radiation environment. Technical

Specification LCO 3.7.16 (ref. 6) requires at least 23 ft of water above irradiated fuel

seated in the Spent Fuel Pit storage racks. If level decreases more than 4 ft 2 in. below the

0 mark, the LCO is not met (ref. 7). Technical Specification LCO 3.9.7 (ref. 8) requires at

least 23 ft of water above the Reactor Vessel flange during movement of fuel assemblies.

During refueling, this maintains sufficient water level in the fuel transfer canal, refueling

cavity, and SFP to retain iodine fission product activity in the water in the event of a fuel

handling accident. Therefore, this EAL is applicable for conditions in which irradiated fuel is

being transferred to and from the Reactor Vessel and the SFP.

While a radiation monitor (e.g., RM-RMS-152 New Fuel Storage Area Radiation Monitor,

RM-RMS-153 Fuel Pit Bridge Radiation Monitor, RM-RMS-162 (RM-RMS-262)

Manipulator Crane Area could detect an increase in dose due to a drop in the water level,

it might not be a reliable indication, in and of itself, of whether or not inventory is being lost.

For example, the reading on an area radiation monitor (permanently installed or

temporary) located near the refueling cavity may increase due to planned evolutions such

as head lift, or even a fuel assembly being raised in the manipulator mast. Generally,

elevated radiation monitor indications need to be combined with another indicator (or

personnel report) of water loss.
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RU2.1 (cont)

For refueling events where the water level drops below the vessel flange, classification

would be via CU2.1. This event escalates to an Alert per RA2.1 if irradiated fuel outside

the reactor vessel is uncovered. For events involving irradiated fuel in the reactor vessel,

escalation would be via the Fission Product Barrier Table for events in operating modes 1-

4.

Figure R-1: Spent Fuel Pit (Pool) & Refueling Cavity Levels
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Figure R-2: Spent Fuel Pit (Pool), Fuel Transfer Canal and
Refueling Cavity Arrangement
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NAPS Basis Reference(s):

1. AR 1-E-C6 Spent Fuel Pit Lo Level

2. 0-AP-27 Malfunction of Spent Fuel Pit System

3. 1-PT-93 (2-PT-93) Reactor Vessel Water Level Determination

4. UFSAR Figure 9.1-3

5. UFSAR Figure 9.1-9

6. Technical Specification LCO 3.7.16

7. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

8. Technical Specification LCO 3.9.7

9. Technical Specifications B.3.9.7

10. UFSAR Section 9.1

11.0-GOP-13.3 Assessment of Loss of Inventory

12.0-AP-5.1 Common Unit Radiation Monitoring System

13. 11715-FM-3A, Sh.1 Arrangement Fuel Building

14. 11715-FM-3B, Sh. 2 Arrangement Fuel Building
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RU2.2

Category:

Sub-category:

Initiating Condition:

EAL:

R - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions

Unexpected increase in plant radiation

RU2.2 Notification of Unusual Event

Unplanned valid direct area radiation monitor reading increases by a factor of 1000 over

normal* levels

* Normal levels can be considered as the highest reading in the past 24 hours excluding

the current peak value

Mode Applicability:

All

Basis:

This EAL addresses unplanned increases in radiation levels inside the plant. These

radiation levels represent degradation in the control of radioactive material and a potential

degradation in the level of safety of the plant. Radiation levels may be determined via,

installed area monitors, surveys, sampling or other means of obtaining an acceptable

radiation reading. This EAL escalates to an Alert per RA2.1 if the elevated radiation levels

impair the level of safe plant operation.

NAPS Basis Reference(s):

1. VPAP-2101 Radiation Protection Program
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RA2.1

Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions

Damage to irradiated fuel or loss of water level that has or will
result in the uncovering of irradiated fuel outside the Reactor
Vessel

EAL:

RA2.1 Alert

Damage to irradiated fuel or loss of water level that has or will result in the uncovering of
irradiated fuel outside the Reactor Vessel. resulting in a valid Hi-Hi alarm on any of the
following radiation monitors:

• RM-RMS-153 Fuel Pit Bridge
• RM-RMS-152 New Fuel Storage Area
* RM-RMS-162 (RM-RMS-262) Manipulator Crane Area
" RM-RMS-163 (RM-RMS-263) Containment Area
" RM-RMS-159 (RM-RMS-259) Containment Particulate
• RM-RMS-160 (RM-RMS-260) Containment Gaseous
* GW-RI-178-1 Process Vent Normal Range

Mode Applicability:

All

Basis:

This EAL addresses specific events that have resulted, or may result, in unexpected

increases in radiation dose rates within plant buildings and may be a precursor to a

radioactivity release to the environment. These events represent a loss of control over

radioactive material and represent degradation in the level of safety of the plant. These

events escalate from RU2.1 in that fuel activity has been released or is anticipated due to

fuel heatup. This EAL applies to spent fuel requiring water coverage and is not intended to

address spent fuel which is licensed for dry storage.
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When considering escalation, information may come from:

" Radiation monitor readings

* Sampling and surveys

* Dose projections/calculations

* Reports from the scene regarding the extent of damage (e.g., refueling crew,

radiation protection technicians)

This EAL is defined by the specific areas where irradiated fuel is located, such as the

refueling cavity or Spent Fuel Pit (SFP).

The bases for the SFP area radiation high-high alarms and containment area and

ventilation radiation high alarms are a spent fuel handling accident and are, therefore,

appropriate for this EAL. In the Fuel Building, a fuel assembly could be dropped in the fuel

transfer canal or in the SFP. Should a fuel assembly be dropped in the fuel transfer canal

or in the SFP and release radioactivity above a prescribed level, the area radiation

monitors sound an alarm, alerting personnel to the problem. If valid high indication on RM-

RMS-1 52 or RM-RMS-1 53 (new fuel area or spent fuel bridge crane area) is received

while handling fuel in the Fuel Building, then placing in service the Auxiliary Building Iodine

Filter Banks per O-AP-30 is required (ref. 4). If Fuel Building area radiation reaches 1 R/hr,

personnel are evacuated from the Fuel Building (ref. 1).
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Elevated background at the monitor due to decreasing water level may mask elevated

ventilation exhaust airborne activity and needs to be considered. However, while radiation

monitors may detect an increase in dose rate due to a drop in the water level, it might not

be a reliable indication of whether or not the fuel is covered. For example, the monitor

could in fact be properly responding to a known event involving transfer or relocation of a

source stored in or near the SFP or responding to a planned evolution such as removal of

the Reactor Vessel head. Interpretation of these EAL thresholds requires some

understanding of the actual radiological conditions present in the vicinity of the monitors.

This event escalates to a Site Area or General Emergency via radiological effluent EALs.

NAPS Basis Reference(s):

1. O-AP-27 Malfunction of Spent Fuel Pit System

2. O-AP-5.2 MGP Radiation Monitoring System

3. O-AP-5.1 Common Unit Radiation Monitoring System

4. O-AP-30 Fuel Failure During Handling

5. 1-AP-5 (2-AP-5) Radiation Monitoring System

6. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

7. NRC EAL FAQ 2006-013
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RA2.2

Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions

Damage to irradiated fuel or loss of water level that has or will
result in the uncovering of irradiated fuel outside the Reactor
Vessel

EAL:

RA2.2 Alert

A water level drop in the reactor refueling cavity, spent fuel pit or fuel transfer canal that
will result in irradiated fuel becoming uncovered

Mode Applicability:

All

Basis:

This EAL addresses specific events that have resulted, or may result, in unexpected

increases in radiation dose rates within plant buildings and may be a precursor to a

radioactivity release to the environment. These events represent a loss of control over

radioactive material and degradation in the level of safety of the plant. These events

escalate from EAL RU2.1 in that fuel activity has been released or is anticipated due to

fuel heatup. This EAL applies to spent fuel requiring water coverage and is not intended to

address spent fuel which is licensed for dry storage.

When considering escalation, information may come from:

* Radiation monitor readings

" Sampling and surveys

" Dose projections/calculations

" Reports from the scene regarding the extent of damage (e.g., refueling crew,

radiation protection technicians)
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RA2.2 (cont)

This EAL is defined by the specific areas where irradiated fuel is located such as the

refueling cavity, Reactor Vessel or SFP.

There is no remote level indication that level in the SFP or refueling cavity has dropped to

the level of the irradiated fuel. Depending on available level indication, the declared

threshold may need to be based on indications of makeup rate or decrease in refueling

water storage tank level.

The movement of irradiated fuel assemblies within Containment requires a minimum water

level of 23 ft above the top of the Reactor Vessel flange (ref. 1). During refueling activities,

this maintains sufficient water level in the refueling cavity, fuel transfer canal and SFP.

Sufficient water is necessary to retain iodine fission product activity in the water in the

event of a fuel handling accident.

The probable causes of a loss of SFP inventory are:

" The rupture of a cooling line

" Leakage past the transfer gate

* An improper valve lineup

* Loss of cooling and subsequent inventory boil-off

This event escalates to a Site Area or General Emergency via radiological effluent EALs.
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NAPS Basis Reference(s):

1. Technical Specifications LCO 3.9.5

2. 0-AP-27 Malfunction of Spent Fuel Pit System

3. O-AP-5.2 MGP Radiation Monitoring System

4. 0-AP-5.1 Common Unit Radiation Monitoring System

5. 0-AP-30 Fuel Failure During Handling

6. 1-AP-5 (2-AP-5) Radiation Monitoring System

7. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
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RA2.3

Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions

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

EAL:

RA2.3 Alert

Valid radiation monitor or survey reading > 1.50E-02 R/hr (15 mR/hr) in areas requiring

continuous occupancy to maintain plant safety functions:

Control Room RM-RMS-157
OR

Central Alarm Station (CAS)

Mode Applicability:

All

Basis:

This EAL addresses elevated radiation levels in areas requiring continuous occupancy to

maintain safe plant operation or perform a safe plant shutdown. The areas that meet this

threshold are the Control Room and the Central Alarm Station (CAS). The security alarm

station is included in this EAL because of its importance to permitting access to areas

required to assure safe plant operations.

The value of 15 mR/hr is derived from the 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 mR/hr value can be

averaged over the 30 days, the value is used here without averaging. The 30-day duration

implies an event potentially more significant than an Alert.
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It is the impaired ability to operate the plant that results in the actual or potential

degradation of the level of safety of the plant. The cause or magnitude of the increase in

radiation levels is not a concern of this EAL. The SEM must consider the source or cause

of the elevated radiation levels and determine if any other EALs may be involved. For

example, a Control Room dose rate of 15 mR/hr 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, a Site Area Emergency or a General Emergency may be indicated by other

EAL categories.

The Control Room radiation monitor, RM-RMS-1 57, reads R/hr in scientific notation.

This EAL is not intended to apply to anticipated temporary radiation increases due to

planned events (e.g., Radwaste container movement, depleted resin transfers, etc.).

Areas requiring infrequent access and radiation levels that may adversely affect access tb

these areas are addressed in EAL RA2.4.

NAPS Basis Reference(s):

1. O-AP-5.1 Common Unit Radiation Monitoring System

Category C - Cold Shutdown / Refueling System Malfunction
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EAL Group: Cold Conditions (RCS temperature < 2001F);

EALs in this category are applicable only in

one or more cold operating modes.

Category C EALs are directly associated with cold shutdown, refueling or defueled system

safety functions. Given the variability of plant configurations (e.g., systems out-of-service

for, maintenance, containment open, reduced AC power redundancy, time since shutdown)

during these periods, the consequences of any given initiating event can vary greatly. For

example, a loss of decay heat removal capability that occurs at the end of an extended

outage has less significance than a similar loss occurring during the first week after

shutdown. Compounding these events is the likelihood that instrumentation necessary for

assessment may also be inoperable. The cold shutdown and refueling system malfunction

EALs are based on performance capability to the extent possible with consideration given

to RCS integrity, containment closure, and fuel clad integrity for the applicable operating

modes (5 - Cold Shutdown, 6 - Refueling, D - Defueled).

The events of this category pertain to the following subcategories:

1. Loss of Power

Loss of emergency plant electrical power can compromise plant safety-related

structures, systems and component operability including decay heat removal and

emergency core cooling systems which may be necessary to ensure fission product

barrier integrity. This category includes loss of onsite and offsite sources for 4160-Volt

AC emergency busses and loss of vital 125-Volt DC power sources.

2. RCS Level

- Reactor Vessel or RCS water level is directly related to the status of adequate core

cooling and, therefore, fuel clad integrity.

3. RCS Temperature

Uncontrolled or inadvertent temperature or pressure increases' are indicative of a

potential loss of safety functions.
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4. Communications

Certain events that degrade plant operator ability to effectively communicate with

essential personnel within or external to the plant warrant emergency classification.

5. RCS Leakage

The Reactor Vessel provides a volume for the coolant that covers the reactor core.

The Reactor Vessel and associated pressure piping (reactor coolant system) together

provide a barrier to limit the release of radioactive material should the reactor fuel clad

integrity fail.

Excessive RCS leakage greater than Technical Specification limits is utilized to indicate

potential pipe cracks that may propagate to an extent threatening fuel clad, RCS and

containment integrity.

6. Inadvertent Criticality

Inadvertent criticalities pose potential personnel safety hazards as well being indicative

of losses of reactivity control.
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CU1.1

Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

1 - Loss of Power

AC power capability to emergency busses reduced to a single
power source for greater than 15 minutes such that any additional
single failure would result in loss of all AC power to emergency
busses

EAL:

CUl.1 Notification of Unusual Event

AC power capability to Unit 1 (Unit 2) 4160-Volt emergency busses H and J reduced to a

single power source for > 15 min. (any additional single failure would result in loss of all

AC power to the emergency busses) (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite power

sources such that any additional single failure would result in a loss of all AC power to the

unit emergency 4160-Volt emergency busses. Unit 1 (Unit 2) 4160-Volt emergency busses

H and J are the essential busses (ref. 1).
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CUI.1 (cont)

The main generators are connected to the plant through the station service transformers

(SSTs), which step the generator voltage down for distribution to the plant auxiliary

systems. The generators are connected to the switchyard through the main transformers

(MTs). A breaker on the output of Unit 1 generator allows the generator to be electrically

disconnected from the SSTs and MTs; the Unit 2 generator does not have a generator

breaker which would allow automatic backfeed for the SSTs. When a unit is shut down, the

plant auxiliary systems are provided with electrical power from the switchyard through the

MTs and SSTs or Reserve Station Service Transformers (RSSTs). I

The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 B and

emergency bus 1J and normal bus 2B provide two independent offsite power sources to

each emergency bus.

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions.,

If the SBO diesel generator is supplying power to an emergency bus of a unit that has lost

all other sources of emergency offsite AC power, the unit has not lost all 4160-Volt AC

power.
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CUl.1 (cont)

Several combinations of power failures could therefore satisfy this EAL. Consideration

should be given to operable loads necessary to remove decay heat or provide RCS

makeup capability when evaluating loss of AC power to the 4160-Volt emergency busses.

Even though a unit 4160-Volt emergency bus may be energized, if all necessary loads

(i.e., loads that if lost would inhibit decay heat removal capability or RCS makeup

capability) are not functional on the energized bus, the bus should not be considered

available.

The 15-minute interval was selected as a threshold to exclude transient power losses. If

multiple sources fail to energize the unit 4160-Volt emergency busses within 15 minutes, a

Notification of Unusual Event is declared under this EAL.

NAPS Basis Reference(s):

1. 11715-FE-1A Main One Line Diagram (Unit 1)
2. UFSAR Section 8.3
3. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses
4. 0-AP-10 Loss of Electrical Power
4. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power
5. NRC EAL FAQ 2006-017
6. 12050-FE-1A Main One Line Diagram (Unit 2)

Page 74 of 305



North Anna Power Station
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

Revision x

CU1.2

Category:

Sub-category:

Initiating Condition:

EAL:

'C - Cold Shutdown I Refueling System Malfunction

1 - Loss of Power

Unplanned loss of required DC power for greater than 15 minutes

CU1.2 Notification of Unusual Event

Unplanned loss of vital DC power to required DC busses based on < 105-Volt DC bus

voltage indications

AND

Failure to restore power to at least one required DC bus within 15 min. from the time of

loss (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely.exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

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 intended to be anticipatory in as much as the operating crew may

not have necessary indication and control of equipment needed to respond to the loss. The

fifteen minute interval is intended to exclude transient or momentary power losses.

There are four independent 125-Volt DC systems. DC power is supplied for:

* Control power to 4160 and 480-Volt AC breakers

• Emergency lighting

• DC motor-driven pumps
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* AC inverters that supply the 120V AC vital buses

Each 125-Volt DC system is normally powered through its respective battery charger.

Each system consists of a 125-Volt DC distribution panel and a respective battery. The

battery chargers convert 480-Volt AC power to a 12-Volt DC regulated output, which

powers the associated 125-Volt DC busses and maintains a floating charge on the

batteries connected to the busses. Each unit has six battery chargers. Four of the battery

chargers are called normal battery chargers and are normally used to provide 125-Volt DC

to their respective dc bus and battery. Two of the battery chargers are swing battery

chargers and can be used as installed spares for either of the two normal battery chargers

in the respective safeguards train. The batteries supply power only if the battery chargers

fail or if the demand exceeds the capacity of the chargers. Each battery consists of 60 cells

connected in series and is located in individual battery rooms. A battery terminal voltage of

105 volts DC is the minimum required to ensure proper operation of equipment connected

to the DC bus (ref. 1).

"Unplanned" is included in this EAL to preclude the declaration of an emergency as a

result of planned maintenance activities such as maintenance on a train during shutdown

periods. This EAL is the cold condition equivalent of the hot condition loss of DC power

EAL SS1.2.

If this loss results in the inability to maintain Cold Shutdown, escalation to an Alert will be

per CA3.1.

NAPS Basis Reference(s):

1. 0-OP-6.4 Operation of the SBO Diesel (SBO Event)

2. UFSAR Section 8.3.2

3. 0-AP-10 Loss of Electrical Power
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CAl.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power and loss of all onsite AC power to
emergency busses

EAL:

CA1.1 Alert

Loss of all offsite and onsite AC power to Unit 1 (Unit 2) 4160-Volt emergency busses H

and J for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event,as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, D - Defueled

Basis:

Loss of all AC power compromises all plant safety-related structures, systems and

components requiring electrical power. This EAL is indicated by the loss of all offsite and

onsite AC power to the Unit 1(Unit 2) 4160-Volt emergency busses H and J (ref. 1).

The main generators are connected to the plant through the station service transformers

(SSTs), which step the generator voltage down for distribution to the plant auxiliary

systems. The generators are connected to the switchyard through the main transformers

(MTs). A breaker on the output of Unit 1 generator allows the generator to be electrically

disconnected from the SSTs and MTs; the Unit 2 generator does not have a generator

breaker. When a unit is shut down the plant auxiliary systems are provided with electrical

power from the switchyard through the MTs and SSTs or Reserve Station Service

Transformers (RSSTs).
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The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 Band

emergency bus 1J and normal bus 2B provide two independent offsite power sources to

each emergency bus.

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions. If the SBO diesel generator is

supplying power to an emergency bus of a unit that has lost all other sources of

emergency offsite AC power, the unit has not lost all 4160-Volt AC power.

Consideration should be given to operable loads necessary to remove decay heat or

provide Reactor Vessel makeup capability when evaluating loss of all AC power to the

emergency busses. Even though a unit emergency bus may be energized, if all necessary

loads (i.e., loads that if lost would inhibit decay heat removal capability or Reactor Vessel

makeup capability) are not functional on the energized bus then the bus should not be

considered available.

The 15-minute interval was selected as a threshold to exclude transient'power losses.

This EAL is the cold and defueled condition equivalent of the hot condition loss of all AC

power EAL SS1.1.
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NAPS Basis Reference(s):

1. 11715-FE-1A Main One Line Diagram (Unit 1)

2. UFSAR Section 8.3

3. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses

4. 0-AP-10 Loss of Electrical Power

5. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power

6. 12050-FE-1A Main One Line Diagram (Unit 2)

!
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Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Unplanned loss of RCS inventory with irradiated fuel in the Reactor
Vessel

EAL:

CU2.1 Notification of Unusual Event

Unplanned RCS level decreasing below the Reactor Vessel flange for -- 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

6 - Refueling

Basis:

The Reactor Vessel flange is at 263 ft 2-3/8 in. el. (ref. 1) and can be monitored by:

RVLIS Train A/B Full Range: Indication is available in the Control Room along with

strip chart trending of Train A. The upper tap is connected to the vessel manual

head vent line. The lower taps connect to the incore detector penetration seal table.

Indication is not affected by closure of loop stop valves. If the upper/lower taps are

connected, indication is reliable whether the RCS is boiling or subcooled. The upper

tap is disconnected fairly early in an outage to support vessel head removal. Once

the upper tap is removed, RVLIS still provides for trending'of vessel level as long as

the RCS is subcooled. RCS pressurization or voiding due to boiling causes a false

high level indication. Indicated level is slightly higher than actual level if RCS

temperatures are less than 300'F.
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RVLIS Train A/B Upper Range, if loops are not isolated: Indication is available in the

Control Room along with strip chart trending of Train A. The upper tap is connected

to the vessel manual head vent line. The lower taps are on the SG side of the loop

stop valves, Train A from C hot leg and Train B from A hot leg. Indication is not

available when the RCS loops are isolated. If the upper/lower taps are connected,

indication is reliable whether the RCS is boiling or subcooled. The upper tap is

disconnected fairly early in the outage to support vessel head removal. Once the

upper tap is removed, RVLIS still provides for trending of vessel level as long as the

RCS is subcooled. RCS pressurization or voiding due to boiling causes a false high

level indication. Indicated level is slightly higher than actual level if RCS

temperatures are less than 3000 F.

1-RC-LI-102 (2-RC-LI-202) Level Standpipe: This indicator is a magnetic flapper

type sharing the same taps as 1-RC-LI-103 (2-RC-LI-203) and measures level from

RCS centerline. Indicated level can be monitored locally and in the Control Room

via a camera in containment. The upper tap is attached to the top of the Pressurizer

via the Pressurizer spray line'. The lower tap is attached to the vessel side of the C

Tc loop stop valve. Indication is affected by Pressurizer surge line flooding and RHR

return flow through 1-RH-MOV-1720B (2-RH-MOV-2720B) to C cold leg.
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* 1-RC-LI-103 (2-RC-LI-203) Cold Shutdown RCS Level Indicator: - The level

transmitter shares the same taps as 1-RC-LI-102 (2-RC-LI-202) and measures level

from RCS centerline. Indicated level is available in the Control Room with strip chart

trending. The upper tap is attached to the top of the Pressurizer via the Pressurizer

spray line. The lower tap is attached to the vessel side of the C Tc loop stop valve.

The indicator must be manually enabled with a key switch located behind the Unit 1

Vertical Board. Annunciator 1 E-B8, RX CLNT DRAIN DOWN LO LVL, alarms at

level < 9 in. above centerline to alert the operator of decreasing vessel level.

Indication is affected by Pressurizer surge line flooding and RHR return flow through

1-RH-MOV-1720B (2-RH-MOV-2720B) to C cold leg.

This EAL is an Notification of Unusual Event because it may be a precursor of more

serious conditions and, as result, is considered to be a potential degradation of the level of

safety of the plant. Refueling operations that lower RCS water level below the Reactor

Vessel flange are carefully planned and procedurally controlled. An unplanned event that

results in water level decreasing below the Reactor Vessel flange warrants declaration of

an Notification of Unusual Event due to the reduced RCS inventory that is available to

keep the core covered. The fifteen-minute interval was chosen because it is reasonable to

assume that level can be restored within this time frame using one or more of the

redundant means of refill that should be available. If level cannot be restored in this time

frame, a more serious condition may exist.
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This EAL is not applicable to drops in flooded refueling cavity water level (covered by

decreasing Spent Fuel Pit water level in EAL RU2.1) until such time as the level decreases

to the level of the vessel flange. If level continues to decrease and reaches the bottom

inside diameter of the RCS hot leg penetration, escalation to the Alert level under EAL

CA2.1 would be appropriate. If the decreasing level is accompanied by RCS heatup,

escalation to the Alert level under EAL CA3.1 may also be appropriate.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel level and inventory are monitored by different means. In the Refueling

mode, normal means of core temperature indication and RCS level indication may not be

available. Redundant means of Reactor Vessel level indication will normally be installed

(including the ability to monitor level visually) to assure that the ability to monitor level will

not be interrupted.

NAPS Basis Reference(s):

1. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

2. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

3. 1-AP-17 (2-AP-17) Shutdown LOCA

4. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method

5. 1-AP-11 (2-AP-11) Loss of RHR

6. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
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CU2.2

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Unplanned loss of RCS inventory with irradiated fuel in the Reactor
Vessel

EAL:

CU2.2 Notification of Unusual Event

Loss of inventory as indicated by unexplained increase in any Table C-1 sump/tank level

AND

Reactor Vessel water level cannot be monitored

Table C-I Sumps'/Tanks, -

Reactor Containment Sump

Pressurizer Relief Tank (PRT)

Primary Drain Transfer Tank (PDTT)

Component Cooling (CC) Surge Tank

Refuelng Water Storage Tank (RWST)

Mode Applicability:

6 - Refueling

Basis:

This EAL is an Notification of Unusual Event because it may be a precursor of more

serious conditions and, as result, is considered to be a potential degradation of the level of

safety of the plant.
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In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel water level and inventory are monitored by different means. In the

Refueling mode, normal means of core temperature indication and RCS level indication

may not be available.. Redundant means of Reactor Vessel level indication will normally

be installed (including the ability to monitor level visually) to assure that the ability to

monitor level will not be interrupted. Reactor Vessel water level is normally monitored

using the following instruments:

RVLIS Train A/B Full Range: Indication is available in the Control Room along with

strip chart trending of Train A. The upper tap is connected to the vessel manual

head vent line. The lower taps connect to the incore detector penetration seal table.

Indication is not affected by closure of loop stop valves. If the upper/lower taps are

connected, indication is reliable whether the RCS is boiling or subcooled. The upper

tap is disconnected fairly early in an outage to support vessel head removal. Once

the upper tap is removed, RVLIS still provides accurate trending of vessel level as

long as the RCS is subcooled. RCS pressurization or voiding due to boiling causes

a false high level indication. Indicated level is slightly higher than actual level if RCS

temperatures are less than 300'F.
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CU2.2 (cont)

RVLIS Train A/B Upper Range, if loops are not isolated: Indication is available in the

Control Room along with strip chart trending of Train A. The upper tap is connected

to the vessel manual head vent line. The lower taps are on the SG side of the loop

stop valves, Train A from C hot leg and Train B from A hot leg. Indication is not

available when the RCS loops are isolated. If the upper/lower taps are connected,

indication is reliable whether the RCS is boiling or subcooled. The upper tap is

disconnected fairly early in the outage to support vessel head removal. Once the

upper tap is removed, RVLIS still provides accurate trending of vessel level as long

as the RCS is subcooled. RCS pressurization or voiding due to boiling causes a

false high level indication. Indicated level is slightly higher than actual level if RCS

temperatures are less than 300'F.

1-RC-LI-102 (2-RC-LI-202) Level Standpipe: This indicator is a magnetic flapper

type sharing the same taps as 1-RC-LI-103 (2-RC-LI-203) and measures level from

RCS centerline. Indicated level can be monitored locally and in the Control Room

via a camera in containment. The upper tap is attached to the top of the Pressurizer

via the Pressurizer spray line. The lower tap is attached to the vessel side of the C

Tc loop stop valve. Indication is affected by Pressurizer surge line flooding and RHR

return flow through 1-RH-MOV-1720B (2-RH-MOV-2720B) to C cold leg.
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* 1-RC-LI-103 (2-RC-LI-203) Cold Shutdown RCS Level Indicator: - The level

transmitter shares the same taps as 1-RC-LI-102 (2-RC-LI-202)'and measures level

from RCS centerline. Indicated level is available in the Control Room with strip chart

trending. The upper tap is attached to the top of the Pressurizer via the Pressurizer

spray line. The lower tap is attached to the vessel side of the C Tc loop stop valve.

The indicator must be manually enabled with a key switch located behind the Unit 1

Vertical Board. Annunciator 1 E-B8, RX CLNT DRAIN DOWN LO LVL, alarms at

level _< 9 in. above centerline to alert the operator of decreasing vessel level.

Indication is affected by Pressurizer surge line flooding and RHR return flow through

1-RH-MOV-1720B (2-RH-MOV-2720B) to C cold leg.

In this EAL, all water level indication is unavailable, and the Reactor Vessel inventory loss

must be detected by sump or tank level changes. Surveillance procedures provide

instructions for calculating primary system leak rate by manual or computer-based water

inventory balances (Ref. 11, 12). Sump level increases must be evaluated against other

potential sources of leakage such as cooling water sources inside the Containment to

ensure they are indicative of RCS leakage.

If the decreasing level is accompanied by RCS heatup, escalation to the Alert level under

EAL CA3.1 may also be appropriate.
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NAPS Basis Reference(s):

1. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

2. UFSAR Section 6.2

3. UFSAR Figure 6.2-57

4. UFSAR Section 9.2

5. UFSAR Section 9.3

6. 1-OP-4.1 (2-OP-4) Controlling Procedure for Refueling

7. 1-AP-17 (2-AP-17) Shutdown LOCA

8. 1-GOP-13.0 (2-GOP-1 3.0) Alternate Core Cooling Method

9. 1-AP-11 (2-AP-11) Loss of RHR

10. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

11. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

12. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak'Rate (Computer Calculation)
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CA2.1

Category:

Sub-category:

Initiating Condition:

EAL:

C - Cold Shutdown / Refueling System Malfunction

2 - RCS Level

Loss of RCS inventory

CA2.1 Alert

Confirmed loss of inventory, Table C-4, AND Reactor Vessel level < bottom of the RCS
hot leg as indicated by RVLIS full range < 63%

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

When Reactor Vessel water level decreases to 255.125 ft el., the bottom of the RCS hot

leg penetration is uncovered. The elevation of the bottom of the RCS hot leg penetration

can be monitored only by RVLIS full range (62.3%). Level monitoring instruments 1-RC-LI-

102 (2-RC-LI-202), 1 -RC-LI-1 03, (2-RC-LI-203) 1 -RC-LI'-105 (2-RC-LI-205) and RVLIS

upper range are offscale low when level is below the elevation of the centerline of the RCS

loop hot leg penetration (256.333 ft el.).
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Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.

The RVLIS full range threshold has been determined as follows (ref. 1):

Component Elevation (ft) Radius (in.) RVLIS Full Range (%)

RCS hot leg centerline 256.333 14.5 63.0

Bottom of RCS hot leg 255.125 NA A

6 in. below bottom of hot leg 254.625 NA B

Top of fuel 252.807 NA 61.0

RVLIS span %/ft = 0.56721

A = 61.0% + (Bottom of RCS hot leg - Top of fuel) x RVLIS span

62.3%

B 61.0% + (6 in. below bottom of hot leg - Top of fuel) x RVLIS span

= 62.0%

EAL RVLIS values rounded up to the nearest whole percentage point.

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier.
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In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. Thus, the heatup and the

threat to damaging the fuel clad may be lower for events that occur in the Refueling mode
/

with irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower for

Cold Shutdown conditions if the entry into Cold Shutdown was following a refueling.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel water level and inventory are monitored by different means. In the

Refueling mode, normal means of core temperature indication and RCS level indication

may not be available. Redundant means of Reactor Vessel water level indication will

normally be installed (including the ability to monitor level visually) to assure that the ability

to monitor level will not be interrupted.
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NAPS Basis Reference(s):

1. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

2. UFSAR Section 6.2

3. UFSAR Figure 6.2-57

4. UFSAR Section 9.2

5. UFSAR Section 9.3

6. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

7. 1-AP-17 (2-AP-17) Shutdown LOCA

8. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method

9. 1-AP-11 (2-AP-11) Loss of RHR

10.1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

11. NRC EAL FAQ 2006-001

12. NRC EAL FAQ 2006-008

13. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

14. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)
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CA2.2

Category:

Sub-category:

Initiating Condition:

EAL:

C - Cold Shutdown / Refueling System Malfunction

2 - RCS Level

Loss of RCS inventory

CA2.2 Alert

Reactor Vessel level cannot be monitored for - 15 min. AND an unexplained increase in
any Table C-1 sump/tank level (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps,/ Tanks

Reactor Containment Sump
Pressurizer Relief Tank (PRT)

Primary Drain Transfer Tank (PDTT)

Component Cooling (CC) Surge Tank

Refueling Water Storage Tank (RWST)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier.
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In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. Thus, the heatup and the

threat to damaging the fuel clad may be lower for events that occur in the Refueling mode

with irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower for

Cold Shutdown conditions if the entry into Cold Shutdown was following a refueling.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel water level and inventory are monitored by different means. In the

Refueling mode, normal means of core temperature indication and RCS level indication

may not be available. Redundant means of Reactor Vessel water level indication will

normally be installed (including the ability to monitor level visually) to assure that the ability

to monitor level will not be interrupted.

In this EAL, all water level indication would be unavailable, and the Reactor Vessel

inventory loss must be detected by sump or tank level changes. Surveillance procedures

provide instructions for calculating primary system leak rate by manual or computer-based

water inventory balances (ref. 13, 14). Sump level increases must be evaluated against

other potential sources of leakage such as cooling water sources inside the Containment

to ensure they are indicative of RCS leakage.
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The 15-minute interval for the loss of level indication was chosen because it is half of the

Site Area Emergency EAL duration. The interval allows this EAL to be an effective

precursor to the Site Area Emergency EAL CS2.3. Significant fuel damage is not expected

to occur until the core has been uncovered for greater than one hour. Therefore this EAL

meets the definition for an Alert emergency.

NAPS Basis Reference(s):

1. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

2. UFSAR Section 6.2

3. UFSAR Figure 6.2-57

4. UFSAR Section 9.2

5. UFSAR Section 9.3

6.. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

7. 1-AP-17 (2-AP-17) Shutdown LOCA

8. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method

9. 1-AP-1 1 (2-AP-1 1) Loss of RHR

10.1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

11. NRC EAL FAQ 2006-001

12. NRC EAL FAQ 2006-008

13. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

14. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)
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CS2.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.1 Site Area Emergency

Containment closure not established (Note 4) with confirmed loss of inventory, Table C-4,

AND RVLIS full range < 62%

Note 4: Containment closure established means potential escape paths for fission product radioactivity within

containment are closed, preventing release to the environment.

TableC-4 Inventory LossConfirmatorylndicators

ANY of the following:
Standpipe level indication decreasing/bottomed out

- RHR pump amp fluctuations
Decreasing RVLIS trend

- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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Basis:

When Reactor Vessel water level decreases to 254.625 ft el., water level is six inches

below the elevation of the bottom of the RCS hot leg penetration. When Reactor Vessel

water level drops significantly below the elevation of the bottom of the RCS hot leg

penetration, all sources of RCS injection have failed or are incapable of making up for the

inventory loss. Six inches below the elevation of the bottom of the RCS hot leg penetration

can be monitored only by RVLIS full range (62.0%). Level monitoring instruments 1-RC-LI-

102 (2-RC-LI-202), 1 -RC-LI-1 03, (2-RC-LI-203) 1 -RC-LI-1 05 (2-RC-LI-205) and RVLIS

upper range are offscale low when level is below the elevation of the centerline of the RCS

loop hot leg penetration (256.333 ft el.).

Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.

The RVLIS full range threshold has been determined as follows (ref. 1):
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CS2.1 (cont)

Component Elevation (ft) Radius (in.) RVLIS Full Range (%)

RCS hot leg centerline 256.333 14.5 63.0

Bottom of RCS hot leg 255.125 NA A

6 in. below bottom of hot leg 254.625 NA B

Top of fuel 252.807 NA 61.0

RVLIS span %/ft = 0.56721

A = 61.0% +.(Bottom of

= 62.3%

RCS hot leg- Top of fuel) x RVLIS span .

B = 61.0% + (6 in. below bottom of hot leg -Top of fuel) x RVLIS span

= 62.0%

Under the conditions specified by this EAL, continued decrease in Reactor Vessel water

level is indicative of a loss of inventory control. Inventory loss may be due to a vessel

breach, RCS pressure boundary leakage or continued boiling in the Reactor Vessel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further RCS or Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier and potential loss of the Fuel Clad barrier.

Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions. Potential escape paths for fission

product radioactivity within containment are required to be closed to prevent the release to

the environment (ref. 2). The status of Containment closure is tracked if plant conditions

change that could raise the risk of a fission product release as a result of a loss of decay

heat removal.
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In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. Thus, the heatup and the

threat to damaging the fuel clad may be lower for events that occur in the Refueling mode

with irradiated fuel in the Reactor Vessel.

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.

NAPS Basis Reference(s):

1. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

2. VPAP-2805 Shutdown Risk Program

3. UFSAR Section 6.2

4. UFSAR Figure 6.2-57

5. UFSAR Section 9.2

6. UFSAR Section 9.3

7. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

8. 1-AP-17 (2-AP-17) Shutdown LOCA

9. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method

10.1 -AP-1 1 (2-AP-1 1) Loss of RHR

11 .1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

12. 1-PT-91 (2-PT-91) Containment Penetrations

13. NRC EAL FAQ 2006-001

14. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

15. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)

16. 1-OP-1.1 (2-OP-1.1) Unit Startup from Mode 5 Less than 140 F to Mode 5 at Less than
.200 F
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CS2.2

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.2 Site Area Emergency

Containment closure established (Note 4) with confirmed loss of inventory, Table C-4,

AND RVLIS full range < 61%

Note 4: Containment closure established means potential escape paths for fission product radioactivity within

containment are closed, preventing release to the environment.

Table C-4 Inventory Loss Confirmatory, Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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Basis:

When Reactor Vessel water level drops significantly below the elevation of the bottom of.

the RCS hot leg penetration, all sources of RCS injection have failed or are incapable of

making up for the inventory loss. This level drop can only be remotely monitored by

Reactor Vessel Level Instrumentation System (RVLIS). When Reactor Vessel water level

drops below RVLIS full range setpoint of 61.0% (ref. 1), core uncovery is about to occur.

Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.

Under the conditions specified by this EAL, continued decrease in Reactor Vessel water

level is indicative of a loss of inventory control. Inventory loss may be due to a vessel

breach, RCS pressure boundary leakage or continued boiling in the Reactor Vessel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further RCS or Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier and Potential Loss of the Fuel Clad barrier.

Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions. Potential escape paths for fission

product radioactivity within containment are required to be closed to prevent the release to

the environment (ref. 2). The status of Containment closure is tracked if plant conditions

change that could raise the risk of a fission product release as a result of a loss of decay

heat removal.
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In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed.

Entry into the Refueling mode procedurally may not occur for many hours after the reactor

has been shutdown. Thus, the heatup and the threat to damaging the fuel clad may be

lower for events that occur in the Refueling mode with irradiated fuel in the Reactor Vessel.

Note that the heatup threat could be lower for Cold Shutdown conditions if the entry into

Cold Shutdown was following a refueling.

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.

NAPS Basis Reference(s):

1. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System
2. VPAP-2805 Shutdown Risk Program
3. UFSAR Section 6.2
4. UFSAR Figure 6.2-57
5. UFSAR Section 7.5
6. UFSAR Table 7.5-3
7. UFSAR Section 9.2
8. UFSAR Section 9.3
9. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling
10. 1 -AP-1 7 (2-AP-1 7) Shutdown LOCA
11.1-GOP-1 3.0 (2-GOP-1 3.0) Alternate Core Cooling Method
12.1-AP-11 (2-AP-I 1) Loss of RHR
13. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
14.1 -PT-91 (2-PT-91) Containment Penetrations
15. NRC EAL FAQ 2006-001
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CS2.3

Category: C - Cold Shutdown I Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.3 Site Area Emergency

Reactor Vessel level cannot be monitored for > 30 min. (Note 3) with a loss of RCS
inventory as indicated any of the following:

* Manipulator Crane Area RM-RMS-162 (RM-RMS-262) > 5 R/hr

* Erratic source range monitor indication

* Unexplained increase in any Table C-1 sump/tank level

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps / Tanks

Reactor Containment Sump

Pressurizer Relief Tank (PRT)
Primary Drain Transfer Tank (PDTT)

Component Cooling (CC) Surge Tank

Refueling Water Storage Tank (RWST)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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Bases:

In the Refueling mode, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly less than in the Cold Shutdown mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. The heatup and the threat to

damaging the fuel clad thus may be lower for events that occur in the Refueling mode with

irradiated fuel in the Reactor Vessel than for events that occur in the Cold Shutdown

mode. The reduced RCS heatup rate lowers boil-off and may slow the loss of vessel

inventory.

This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and, NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables, (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis indicates

that core damage may occur within an hour following continued core uncovery therefore,

conservatively, 30 minutes was chosen.

In Refueling mode, Reactor Vessel water level indication from RVLIS is likely unavailable

but alternate means of level indication are normally installed (including visual observation)

to assure that the ability to monitor water level will not be interrupted. The Reactor Vessel

inventory loss may be detected by the Manipulator Crane Area Radiation Monitor RM-

RMS-162 (RM-RMS-262) or erratic Source Range Monitor indication. Manipulator Crane

Area Radiation Monitor RM-RMS-162 (RM-RMS-262) > 5 R/hr is the area radiation

monitor reading indicative of core uncovery (ref. 3).
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Surveillance procedures provide instructions for calculating primary system leak rate by

manual or computer-based water inventory balances (ref. 12, 13). Sump level increases

must be evaluated against other potential sources of leakage such as cooling water

sources inside the Containment to ensure they are indicative of RCS leakage. Post-TMI

studies indicate that the installed nuclear instrumentation will operates erratically when the

core is uncovered and Source Range Monitors (SRM) can be used as a tool for making

such determinations. SRM count rate can be indicated in the Control Room by (ref. 14):

" NI-31 and NI-32 source range meters on the MCR Bench Board

* Source range detector output displayed on NR-45)

* Source range meters on the NIS rack

This EAL escalates to a General Emergency-via CG2.1 or based on radiological effluents.

NAPS Basis Reference(s):

1. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System
2. VPAP-2805 Shutdown Risk Program
3. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator

Crane due to a Draindown Event Including Scatter from the Air and Containment Dome
4. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling
5. 1-AP-17 (2-AP-17) Shutdown LOCA
6. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method
7. 1-AP-11 (2-AP-11) Loss of RHR I
8. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
9. NRC EAL FAQ 2006-005, 009, 010, 011
10.1-PT-91 (2-PT-91) Containment Penetrations
11. CALC-RAD PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane

Monitor due to a Draindown Event at North Anna or Surry.
12. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)
13. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)
14.1-OP-1.1(2-OP-1.1) Unit Startup from Mode 5 Less than 140 F to Mode 5 at Less than

200 F
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CG2.1

Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

2 - RCS Level,

Loss of Reactor Vessel inventory affecting fuel clad integrity with
Containment challenged and irradiated fuel in the Reactor Vessel

EAL:

CG2.1 General Emergency
Core uncovery for > 30 min. (Note 3) as indicated by confirmed loss of inventory,
Table C-4, AND RVLIS full range < 61%

AND
Containment challenged as indicated by any of the following:

* Containment closure not established (Note 4)
* Containment hydrogen concentration > 4%
• Unplanned rise in containment pressure

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Table C-4 Inventory Loss Confirmatory Indicators'.

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend

Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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Basis:

Three conditions are associated with a challenge to Containment integrity:

" Containment closure is the action to secure Containment as a functional barrier to

fission product release during plant shutdown conditions. Potential escape paths for

fission product radioactivity within Containment are required to be closed to prevent

the release to the environment (ref. 1). The status of Containment closure is tracked

if plant conditions change that could raise the risk of a fission product release as a

result of a loss of decay heat removal.

" The 4% hydrogen concentration threshold is generally considered the lower limit for

hydrogen deflagrations (ref. 2). To generate such levels of combustible gas, loss of

the Fuel Clad and RCS barriers are likely to have occurred. Containment hydrogen

can be monitored in the Control Room on 1-HC-H2A-101 (2-HC-H2A-201).

" Per T.S. (ref. 20).the containment pressure is not expected to rise when the unit is

in the Cold Shutdown or Refueling mode. The requirement for Containment closure

in these modes does not specify design pressure, only that all paths to the

environment are closed. Therefore any rise in pressure, in combination with loss of

inventory or the inability to monitor inventory, can be considered a challenge to

Containment closure.

When Reactor Vessel water level drops below the RVLIS full range setpoint of 61 % (ref.

4), core uncovery is about to occur. RVLIS is the only remotely indicating level monitoring

system capable of indicating water level in the Reactor Vessel between the bottom of the

RCS hot leg and the top of active fuel. In Refueling mode, however, RVLIS is usually

inoperable. Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due

to the variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling

Mode, the use of RVLIS for emergency classification purposes is contingent on one or

more of the listed confirmatory indications.
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This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis in the above

references indicates that core damage may occur within an hour following continued core

uncovery, therefore, the 30-minute interval was conservatively chosen.

The General Emergency is declared on the occurrence of the loss or potential loss of the

function of all three fission product barriers. Based on the above discussion, RCS barrier

failure resulting in core uncovery for 30 minutes or more may cause fuel clad failure. With

the Containment breached or challenged, the potential for unmonitored fission product

release to the environment is high. This is consistent with the definition of a General

Emergency.
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NAPS Basis Reference(s):

1. VPAP-2805 Shutdown Risk Program

2. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling
3. UFSAR Section 6.2.1

4. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System
5. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator

Crane due to a Draindown Event Including Scatter from the Air and Containment Dome
6. UFSAR Section 6.2

7. UFSAR Figure 6.2-57
8. UFSAR Section 7.5
9. UFSAR-Table 7.5-3

10. UFSAR Section 9.2

11. UFSAR Section 9.3
-12. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

13. 1-AP-17 (2-AP-17) Shutdown LOCA
14. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method
15.1-AP-11 (2-AP-11) Loss of RH-R

16. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
17. 1-OP-63.2 (2-OP-63.2) Containment Hydrogen Analyzer

18. 1 -PT-91 (2-PT-91) Containment Penetrations
19. Calc PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane Monitor due

to a Draindown Event at North Anna or Surry.
20. Technical Specification Bases B.3.9.4

21. NRC EAL FAQ 2006-001
22. NRC EAL FAQ 2006-019
23. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)
24. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)
25.1-OP-1.1(2-OP-1.1) Unit Startup from Mode 5 Less than 140 F to Mode 5 at Less than

200 F
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CG2.2

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting fuel clad integrity with
Containment challenged and irradiated fuel in the Reactor Vessel

EAL:

CG2.2 General Emergency
Reactor Vessel level cannot be monitored for > 30 min. (Note 3) with a loss of RCS
inventory as indicated by any of the following:

* Manipulator Crane Area RM-RMS-162 (RM-RMS-262) > 5 R/hr
0 Erratic source range monitor indication
• Unexplained increase in any Table C-1 sump/tank level

AND
Containment challenged as indicated by any of the following:

* Containment closure not established (Note 4)
* Containment hydrogen concentration > 4%
* Unplanned rise in containment pressure

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Table C-I Sumps / Tanks

Reactor Containment Sump
Pressurizer Relief Tank (PRT)
Primary Drain Transfer Tank (PDTT)
Component Cooling (CC) Surge Tank
Refueling Water Storage Tank (RWST)
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Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

Three conditions are associated with a challenge to Containment integrity:

" Containment clbsure is the action to secure Containment as a functional barrier to

fission product release during plant shutdown conditions. Potential escape paths for

fission product radioactivity within containment are required to be closed to prevent

the release to the environment (ref. 1). The status of Containment closure is tracked

if plant conditions change that could raise the risk of a fission product release as a

result of a loss of decay heat removal.

" The 4% hydrogen concentration threshold is generally considered the lower limit for

hydrogen deflagrations (ref. 2). To generate such levels of combustible gas, loss of

the Fuel Clad and RCS barriers are likely to have occurred. Containment hydrogen

can be monitored in the Control Room on 1-HC-H2A-101 (2-HC-H2A-201).

" Per T.S. (ref. 20) the containment pressure is not expected to rise when the unit is

in the Cold Shutdown or Refueling mode. The requirement for containment closure

in these modes does not specify design pressure, only that all paths to the

environment are closed. Therefore any rise in pressure, in combination with loss of

inventory or the inability to monitor inventory, can be considered a challenge to

containment closure.
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This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management:A number of variables (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis in the above,

references indicates that core damage may occur within an hour following continued core

uncovery, therefore, the 30-minute interval was conservatively chosen.

If all means of level monitoring are not available, the Reactor Vessel inventory loss may be

detected by the following indirect methods:

" Manipulator Crane Area Radiation Monitor RM-RMS-162 (RM-RMS-262) > 5 R/hr

(ref. 5) is the area radiation monitor reading indicative of core uncovery.

* Post-TMI studies indicate that the installed nuclear instrumentation will operate

erratically when the core is uncovered and Source Range Monitors (SRM) can be

used as a tool for making such determinations. SRM count rate can be indicated in

the Control Room by (ref. 25):

o NI-31 and NI-32 source range meters on the MCR Bench Board

o Source range detector output displayed on recorder NR-45

o Source range meters on the NIS rack
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Sump or tank level changes may be indicative of a loss of RCS inventory.

Surveillance procedures provide instructions for calculating primary system leak

rate by manual or computer-based water inventory balances (ref. 23, 24).

Containment Sump level increases must be evaluated against other potential

sources of leakage such as cooling water sources inside the Containment to ensure

they are indicative of RCS leakage.

The General Emergency is declared on the occurrence of the loss or potential loss of the

function of all three fission product barriers. Based on the above discussion, RCS barrier

failure resulting in core uncovery for 30 minutes or more may cause fuel clad failure. With

the Containment breached or challenged, the potential for unmonitored fission product

release to the environment is high. This is consistent with the definition of a General

Emergency.
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NAPS Basis Reference(s):

1. VPAP-2805 Shutdown Risk Program

2. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling.

3. UFSAR Section 6.2.1

4. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

5. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator
Crane due to a Draindown Event Including Scatter from the Air and Containment Dome

6. UFSAR Section 6.2

7. UFSAR Figure 6.2-57

8. UFSAR Section 7.5

9. UFSAR Table 7.5-3

10. UFSAR Section 9.2

11. UFSAR Section 9.3

12. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

13. 1-AP-17 (2-AP-17) Shutdown LOCA

14. 1-GOP-13.0 (2-GOP-1 3.0) Alternate Core Cooling Method

15. 1 -AP-1 1 (2-AP-1 1) Loss of RHR

16. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

17. 1-OP-63.2 (2-OP-63.2) Containment Hydrogen Analyzer

18.1-PT-91 (2-PT-91) Containment Penetrations,

19. Calc PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane Monitor due
to a Draindown Event at North Anna or Surry.

20. Technical Specification Bases B.3.9.4

21. NRC EAL FAQ 2006-001

22. NRC EAL FAQ 2006-019

23. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

24. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)

25. 1-OP-1.1(2-OP-1.1) Unit Startup from Mode 5 Less than 140 F to Mode 5 at Less than
200 F
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CU3.1

Category: C - Cold Shutdown Refueling System Malfunction

Sub-category: 3 - RCS Temperature

Initiating Condition: Unplanned loss of decay heat removal capability with irradiated
fuel in the Reactor Vessel

EAL:

CU3.1 Notification of Unusual Event

An unplanned event results in RCS temperature > 200OF

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL is an Notification of Unusual Event because it may be a precursor of more

serious conditions and, as a result, is considered to be a potential degradation of the level

of safety of the plant. In Cold Shutdown mode, the ability to remove decay heat relies

primarily on forced cooling flow. Operation of the systems that provide this forced cooling

may be jeopardized due to the unlikely loss of electrical power or RCS inventory. Since

the RCS usually remains intact in the Cold Shutdown mode, a large inventory of water is

available to keep the core covered. In Cold Shutdown, the decay heat available to raise

RCS temperature during a loss of inventory or heat removal event may be significantly

greater than in the Refueling mode. Entry into Cold Shutdown conditions may be attained

within hours of operating at power. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shut down. Thus, the heatup threat and

the threat to damaging the fuel clad may be lower for events that occur in the Refueling

mode with irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower

for Cold Shutdown conditions if the entry into Cold Shutdown was following a refueling. In

addition, the operators should be able to monitor RCS temperature and Reactor Vessel

level so that escalation to the Alert under EAL CA2.1, CA2.2 or CA3.1 will occur if

required.
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During refueling operations, the level in the Reactor Vessel will normally be maintained

above the vessel flange. Refueling operations that lower water level below the vessel

flange are carefully planned and procedurally controlled. Loss of forced decay heat

removal at reduced inventory may result in more rapid increases in RCS/Reactor Vessel

temperatures depending on the time since shutdown. Escalation directly to the Alert under

EAL CA3.1 is provided should an unplanned event result in RCS temperature exceeding

the Technical Specification cold shutdown temperature limit with containment closure not

established.

Several instruments are capable of providing indication of RCS temperature with respect to

the Technical Specification cold shutdown temperature limit (2000F, ref. 1). These include

(ref. 2):

Unit 1 Unit 2

* RCS C Loop WR TH T0459A T0459A

* RHR Pp Disch T T0630A T0630A

" RCS Loop A Tc T0406A T0406A

* RCS Loop C WR Tc T0446A T0446A

" RHR Return Temp TIRHO01A T2RHO01A

* PRZR Surge Temp T0482A T0482A

" PRZR Liquid Temp T0480A or Y9015A T0480A or Y9015A

* Core Exit Thermocouples

The SEM must remain attentive to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.

NAPS Basis Reference(s):

1. Technical Specifications Table 1.1-1, Modes Definition for Cold Shutdown
2. 1-OP-1.1 (2-OP-1.1) Unit Startup from Mode 5
3. NRC EAL FAQ 2006-012
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Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 3 - RCS Temperature

Initiating Condition: Unplanned loss of decay heat removal capability with irradiated
fuel in the Reactor Vessel

EAL:

CU3.2 Notification of Unusual Event

Loss of all RCS temperature and Reactor Vessel level indication for > 15 min.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL is an Notification of Unusual Event because it may be a precursor of more

serious conditions and, as a result, is considered to be a potential degradation of the level

of safety of the plant. In Cold Shutdown- mode, the ability to remove decay heat relies

primarily on forced cooling flow. Operation of the systems that provide this forced cooling

may be jeopardized due to the unlikely loss of electrical power or RCS inventory. Since

the RCS usually remains intact in the Cold Shutdown mode, a large inventory of water is

available to keep the core covered. In Cold Shutdown, the decay heat available to raise

RCS temperature during a loss of inventory or heat removal event may be significantly

greater than in the Refueling mode. Entry into Cold Shutdown conditions may be attained

within hours of operating at power. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shut down. Thus, the heatup threat and

the threat to damaging the fuel clad may be lower for events that occur in the Refueling

mode with irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower

for Cold Shutdown" conditions if the entry into Cold Shutdown was following a refueling. In

addition, the operators should be able to monitor RCS temperature and Reactor Vessel

level so that escalation to the Alert under EAL CA2.1, CA2.2 or CA3.1 will occur if

required.
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During refueling operations, the level in the Reactor Vessel will normally be maintained

above the vessel flange. Refueling operations that lower water level below the vessel

flange are carefully planned and procedurally controlled. Loss of forced decay heat

removal at reduced inventory may result in more rapid increases in RCS/Reactor Vessel

temperatures depending on the time since shutdown. Escalation directly to the Alert under

EAL CA3.1 is provided should an unplanned event result in RCS temperature exceeding

the Technical Specification cold shutdown temperature limit with containment closure not

established.

Unlike the Cold Shutdown mode, normal means of RCS temperature indication and

Reactor Vessel level indication may not be available in the Refueling mode. Redundant

means of Reactor Vessel level indication are therefore procedurally installed to assure that

the ability to monitor level will not be interrupted. However, if all level and temperature

indication were to be lost in either the Cold Shutdown or Refueling modes, this EAL would

result in declaration of an Notification of Unusual Event if either temperature or level

indication cannot be restored within 15 minutes from the loss of both means of indication.

Escalation to Alert under EAL CA3.1 would be based on an increase of RCS pressure or

exceeding the temperature criterion (200'F, ref. 1).

Reactor Vessel water level is normally monitored using the following instruments (ref. 2):

* RVLIS Train A/B Full Range

0 RVLIS Train A/B Upper Range, if loops are not isolated

* 1-RC-LI-102 (2-RC-LI-202) Level Standpipe via camera in Containment

0 1-RC-LI-103 (2-RC-LI-203) Cold Shutdown RCS Level Indicator

* 1-RC-LI-105 (2-RC-LI-205) Independent RCS Level Indicator

Page 118 of 305



North Anna Power Station
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

Revision x

CU3.2 (cont)

Several instruments are capable of providing indication of RCS temperature with respect to

the Technical Specification cold shutdown temperature limit (2000F, ref. 1). These include

(ref. 3):

* RCS C Loop WR TH

* RHR Pp Disch T

* RCS LoopATc

* RCS Loop C WRTc

* RHR Return Temp

* PRZR Surge Temp

" PRZR Liquid Temp

Unit 1

T0459A

T0630A

T0406A

T0446A

TIRHO01A

T0482A

T0480A or Y9015A

Unit 2

T0459A

T0630A

T0406A

T0446A

T2RHO01A

T0482A

T0480A or Y9015A

The SEM must remain attentive to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.

NAPS Basis Reference(s):

1. Technical Specifications Table 1.1-1, Modes Definition for Cold Shutdown
2. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System
3. 1-OP-1.1 (2-OP-1.1) Unit Startup from Mode 5
4. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling
5. 1-AP-17 (2-AP-17) Shutdown LOCA
6. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method
7. 1 -AP-1 1 (2-AP-1 1) Loss of RHR
8. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
9. NRC EAL FAQ 2006-012
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CA3.1

Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

3 - RCS Temperature

,Inability to maintain plant in cold shutdown with irradiated fuel in
the Reactor Vessel

EAL:

CA3.1 Alert

An unplanned event results in RCS temperature > 200OF for> Table C-3 duration (Note 3)

OR

RCS pressure increase of.> 10 psig due to a loss of RCS cooling (does not apply in solid

plant operations)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-3 RCS Reheat Duration Thresholds

RCS Containment Closure Duration
(Note 4)

Intact and not N/A 60 minutes*
Reduced/Decreased
Inventory

Not Intact OR Established 20 minutes*
Reduced / Decreased Not Established 0 minutes
Inventory
* If an RCS heat removal system is in operation within this time

frame and RCS temperature is being reduced, this EAL is not
applicable.

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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Basis:

This EAL 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 design and level instrumentation problems can lead to conditions in which

decay heat removal is lost and core uncovery can occur. NRC analyses show that some

event sequences can cause core uncovery in 15 to 20 minutes and severe core damage

within an hour after decay heat removal is lost.

Several instruments are capable of providing indication of RCS temperature with respect to

the Technical Specification,cold shutdown temperature limit (2000F, ref. 1). These include

(ref. 2):

Unit 1 Unit 2

* RCS C Loop WR TH T0459A T0459A

* RHR Pp Disch T T0630A T0630A

* RCS Loop A Tc T0406A T0406A

" RCS Loop C WR Tc T0446A T0446A

" RHR Return Temp TIRHO01A T2RHO01A

* PRZR Surge Temp T0482A T0482A

" PRZR Liquid Temp T0480A or Y9015A T0480A or Y9015A

* Core Exit Thermocouples

The first threshold in Table C-3 addresses complete loss of functions required for core

cooling for greater than 60 minutes during Refueling and Cold Shutdown modes when

RCS integrity is established (irrespective of the status of containment closure). RCS

integrity should be considered to be in place when the RCS pressure boundary is in its

normal condition for the Cold Shutdown mode of operation (e.g., no freeze seals). The

status of containment closure in this threshold is immaterial given that the RCS is providing

a high-pressure barrier to fission product release to the environment.

Page 121 of 305



North Anna Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

CA3.1 (cont)

The 60-minute interval should allow sufficient time to restore cooling without a substantial

degradation in plant safety. The asterisk highlights the note at the bottom of the table.

Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions (ref. 3). The status of Containment

closure is tracked if plant conditions change that could raise the risk of a fission product

release as a result of a loss of decay heat removal.

The second and third thresholds in Table C-3 address the complete loss of functions

required for core cooling during Refueling and Cold Shutdown modes for either:

* Greater than 20 minutes when Containment closure is established, but RCS integrity is

either not established or at Reduced/Decreased Inventory.

* Immediately when neither Containment closure nor RCS integrity are established (or at

Reduced/Decreased Inventory).

Decreased Inventory is defined as a condition with fuel in the Reactor Vessel and any RCS

Loop Stop Valve closed, or RCS water level less than five percent (5%) in the pressurizer.

With the Reactor Vessel Head removed and the Reactor Cavity filled to at least 23 feet

above the Reactor Vessel Flange, the RCS is not considered to be in a decreased

inventory condition. (VPAP-2805, Shutdown Risk Program).

Reduced Inventory Condition is defined as a condition with fuel in the Reactor Vessel and

water level lower than three feet below the Reactor Vessel flange. This corresponds to 42

inches above RCS Hot Leg center-line (VPAP-2805, Shutdown Risk Program).
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RCS integrity should be assumed to be in place when the RCS pressure boundary is in its

normal condition for the Cold Shutdown mode of operation (e.g., no freeze seals). With the

Pressurizer PORV(s) blocked open, the RCS is considered not intact. The allowed 20-

minute interval is included to allow operator action to restore the heat removal function, if

possible. The allowed time frame is consistent with the guidance provided by Generic

Letter 88-17, "Loss of Decay Heat Removal" (discussed later in this basis) and is believed

to be conservative given that a low pressure Containment barrier to fission product release

is established. The asterisk highlights the note at the bottom of the table.

The note indicates that the second threshold is not applicable if actions are successful in

restoring an RCS heat removal system to operation and RCS temperature is being

reduced within the 20-minute interval.

No delay time is allowed with Containment closure not established and the RCS not intact

or at Reduced/Decreased Inventory because of the evaporated reactor coolant that may

be released into the Containment during this heatup condition could also be directly

released to the environment.

Escalation to a' Site Area Emergency would be under EAL CS2.1, CS2.2 or CS2.3 should

boiling result in significant Reactor Vessel water level loss leading to core uncovery.

A loss of Technical Specification components alone is not intended to constitute an Alert.

The same is true of a momentary unplanned excursion above 200OF (ref. 1) when the heat

removal function is available.

1-RC-PI-1403B (2-RC-PI-2403B) and 1-RC-PI-1402B (2-RC-PI-2402B) are capable of

measuring pressure to less than 10 psig (ref. 4, 5).
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The SEM must remain alert to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.

NAPS Basis Reference(s):

1. Technical Specifications Table 1.1-1, Modes Definition for Cold Shutdown

2. 1-OP-1.1 (2-OP-1.1) Unit Startup from Mode 5

3. VPAP-2805 Shutdown Risk Program

4. 1-ICP-RC-P1403 (2-ICP-RC-P2403) Reactor Coolant System Pressure (Wide and
Narrow Range) Protection Channel IV Calibration

5. 1-ICP-RC-P1402 (2-ICP-RC-P2402) Reactor Coolant System Pressure (Wide and
Narrow Range) Protection Channel I Calibration

6. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

7. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

8. 1-PT-91 (2-PT-91) Containment Penetrations

.9. 1-LOG-18 (2-LOG-18) Containment Boundary Breach Log
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CU4.1

Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

4 - Communications

Unplanned loss of all onsite or offsite communications capabilities

EAL:

CU4.1 Notification of Unusual Event

Loss of all Table C-2 onsite (internal) communications capability affecting the ability to

perform routine operations

OR

Loss of all Table C-2 offsite (external) communications capability

Table C-2 Communications Systems

Onsite Offsite
System (internal) (external)

Radio Communications System X

Public Address and Intercom System X

Private Branch Telephone Exchange (PBX) X

Sound Powered Telephone System X

Commercial Telephone X

Dedicated NRC Communications X
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Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL addresses loss of communications capability that either prevents the plant

operations staff from performing routine tasks necessary for onsite plant operations or

inhibits the ability to communicate problems externally to offsite authorities from the

Control Room. The loss of offsite communications ability encompasses the loss of all

means of communications with offsite authorities and is expected to be significantly more

comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform

state and local authorities of plant problems. This should include Commercial Telephone

System (CTS), FAX transmissions and dedicated phone systems. This EAL is applicable

only when extraordinary means are being utilized to make communications possible (e.g.,

relaying of information from radio transmissions, individuals being sent to offsite locations,

etc.).

The station communications system is designed to provide redundant means to

communicate with all essential areas of the station associated with Units 1 and 2 and to

essential locations remote from the station during normal operation and under accident

conditions. Communication systems vital to operation and safety are designed so that

failure of one component would not impair the reliability of the total communications

system. Onsite/offsite communications include one or more of the systems listed in Table

C-2 (ref. 1).
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Onsite/offsite communications include one or more of the systems listed in

Table C-2 (ref. 1).

Radio Communications System (Onsite & Offsite)

An Ultra-High Frequency (UHF) two-way radio trunking system is provided at the

Station consisting of base stations/repeaters, mobile units installed in emergency

vehicles, and hand-held portable radios. The radio trunking system provides

redundancy and independent emergency backup equipment for designated station

functions.

The same UHF two-way radio trunking system that provides onsite communications

also provides for communications within a ten mile radius of the Station. During an

emergency, this system allows direct contact with Radiation Monitoring Teams,

Security vehicles, and a separate channel (Talk Group) between the Security Alarm

Stations and the Louisa County Sheriffs Department.

Public Address and Intercom System (Onsite)

A five channel public address and intercom system (Gai-Tronics System) is installed

in the Station. The system power is supplied from a power supply which will

maintain the system in an operational condition in the event of a normal station

service power failure. Zones are provided within that Station to insure operability of

a major portion of the system should equipment in a zone become inoperative. In

the event of an emergency, the system is used to alert Station personnel of any

emergency situation and to direct emergency response actions required of on-site

personnel.
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" Private Branch Telephone Exchanqe, PBX (Onsite)

The PBX switching equipment is physically located in the PBX Building and is

connected to a commercial telephone exchange in Mineral, Virginia. Backup battery

power is provided to maintain the system operable 6 to 8 hours following the loss of

AC power.

* Sound Powered Telephone System (Onsite)

This system is a multiple channel system connecting selected operating areas of

the plant. Headsets consisting of an earphone and microphone are connected to a

two wire channel for direct communication between persons in different areas.

Operation of this system is not dependent on the availability of the electrical power

system. During an emergency, the system would provide an alternate means of

relaying messages.

* Commercial Telephone (Offsite)

Commercial telephone lines are provided between the Station and a commercial

telephone exchange in Mineral, Virginia. These lines are connected into the Station

PBX. In addition, lines are provided for communications between the Station and

the commercial telephone network which are independent of the Station PBX.
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Dedicated NRC Communications (Offsite)

Separate telephone lines are dedicated to the NRC and include the following:

o Emergency Notification System (ENS): The system on which initial

notifications, as well as ongoing information about plant systems, status and

parameters, are provided to the NRC. ENS lines are located in the Control

Room, TSC and LEOF.

o Health Physics Network (HPN): Provides for communications regarding

radiological and meteorological conditions, assessments, trends, and

protective measures. HPN lines are located in the TSC and LEOF.

o Reactor Safety Counterpart Link (RSCL): Allows for internal NRC

discussions regarding plant and equipment conditions. RSCL lines are

located in the TSC and LEOF.

o Protective Measures Counterpart Link (PMCL): Allows for the conduct of

internal NRC discussions on radiological releases, meteorological conditions,

and protective measures. PMCL lines are located in the TSC and LEOF.

o Emergency Response Data System (ERDS) Channel: Allows transmittal of

reactor parametric data from the site to the NRC. ERDS data is transmitted

from the PCS computer, via modem, to the NRC Operations Center.

o Management Counterpart Link (MCL): This system has been established for

internal discussions between the NRC Executive Team Director/members

and the NRC Director of Site Operations or licensee management. MCL lines

are located in the TSC and LEOF.
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CU4.1 (cont)

o Local Area Network (LAN) Access: Provides access to the NRC local area

network. Telephone jacks are provided in the TSC and LEOF for NRC LAN

access.

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan, Section 7.2

2. UFSAR Section 9.5.2
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CU5.1

Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

5 - RCS leakage

RCS leakage

EAL:

CU5.1 Notification of Unusual Event

Inability to establish or maintain pressurizer level > 15% OR RCS target level band (if

pressurizer level was intentionally being controlled below the low level setpoint) due to

RCS leakage

Mode Applicability:

5 - Cold Shutdown

Basis:

The conditions of this EAL may be a precursor of more serious conditions and, as a result,

is considered to be a potential degradation of the level of safety of the plant. The inability

to establish or maintain pressurizer level above the low pressurizer level setpoint or RCS

target level band (if RCS level was intentionally being maintained below the pressurizer

low level setpoint) is indicative of the initiating condition. A level transmitter provides a

signal that will actuate analarm when the pressurizer liquid level falls to a fixed level

setpoint (15%). The same signal will trip the pressurizer heaters "off' and close the letdown

line isolation valves.

The phrase "...due to RCS leakage" signifies that classification under this EAL is only

required if the low pressurizer level is due to undesired loss of coolant from the RCS.
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Analysis shows that the operator has 44 minutes after the initial alarm to take any

appropriate action to ensure core immersion. The analysis further established that (1) one

charging/safety injection pump will provide adequate flow to sustain the system in a safe

condition and (2) an initial alarm signal low-pressurizer-level deviation alarm conservatively

assumed at 16.4% will occur within 30 seconds of the event initiation, followed by another

alarm (low-level heater cutoff) at 15% (ref. 2).

Other EALs (CU2.1 and CU2.2) address the Refueling mode. In cold shutdown, the RCS

will normally be intact and RCS inventory and level monitoring means such as pressurizer

level indication and makeup volume control tank levels are normally available. In the

Refueling mode, the RCS is not intact and Reactor Vessel level and inventory are

monitored by different means.

NAPS Basis Reference(s):

1. UFSAR Section 5.6.2.4
2. UFSAR Section 5.5.4.3.1
3. NRC EAL FAQ 2006-014
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CU6.1

Category:

Sub-category:

C - Cold Shutdown / Refueling System Malfunction

6 - Inadvertent Criticality

Initiating Condition: Inadvertent criticality

EAL:

CU6.1 Notification of Unusual Event

An unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

Sustained is defined as prolonged, not intermittent or of transitory nature.

This EAL addresses criticality events that occur in Cold Shutdown or Refueling modes

(NUREG1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants

in the United States) such as fuel misloading events and inadvertent dilution events. This

EAL indicates a potential degradation of the level of safety of the plant, warranting an

Unusual Event classification.

The term "sustained' is used in order to allow exclusion of expected short-term positive

startup rates from planned fuel bundle or control rod movements during core alteration.

These short-term positive startup rates are the result of the increase in neutron population

due to subcritical multiplication.

NAPS Basis Reference(s):

1. FSAR Table 7.5-3
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Category E - ISFSI

EAL Group: ANY (EALs in this category are applicable to

any plant condition, hot or cold.)

An independent spent fuel storage installation (ISFSI) is a complex that is designed and

constructed for the interim storage of spent nuclear fuel and other radioactive materials

associated with spent fuel storage. A significant amount of the radioactive material

contained within a cask/canister must escape its packaging and enter the biosphere for

there to be a significant environmental effect resulting from an accident involving the dry

storage of spent nuclear fuel. Formal offsite planning is not required because the

postulated worst-case accident involving an ISFSI has insignificant consequences to the

public health and safety.

A Notification of Unusual Event is declared on the basis of the occurrence of an event of

sufficient magnitude that a loaded cask confinement boundary is damaged or violated.

This includes classification based on a loaded fuel storage cask/canister confinement

boundary loss leading to the degradation of the fuel during storage or posing an

operational safety problem with respect to its removal from storage.

A hostile security event that leads to a potential loss in the level of safety of the ISFSI is a

classifiable event under Security category EAL HA4.1.

Minor surface damage that does not affect storage cask/canister boundary is excluded

from the scope of these EALs.
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Category: ISFSI

Sub-category: None

Initiating Condition: Damage to a loaded cask confinement boundary

EAL:

EUI.1 Notification of Unusual Event

Damage to a loaded cask/canister confinement boundary

Mode Applicability:

All

Basis:

A NOUE in this EAL is categorized on the basis of the occurrence of an event of sufficient

magnitude that a loaded Sealed Surface Storage Cask (SSSC) or NUHOMS Dry Storage

Canister (DSC) confinement boundary is damaged or violated. This includes classification

based on a loaded fuel storage cask confinement boundary loss leading to the degradation

of the fuel during storage or posing an operational safety problem with respect to its

removal from storage.

Confinement Boundary is defined as the barrier(s) between areas containing radioactive

substances and the environment. Therefore, damage to a confinement boundary must be

a confirmed physical breach between the spent fuel and the environment for either the

SSSCs or the DSCs. For the SSSCs, this would also include a confirmed loss of both

cask seals.
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EUI.1 (cont)

NAPS Basis Reference(s):

1. NAPS ISFSI SAR Sections 1, 5 and 8

2. Transnuclear FSAR "NUHOMS Horizontal Modular Storage System for Irradiated
Nuclear Fuel"

3. 0-OP-4.54 "Transfer Cask/Dry Sheilded Canister Transfer to ISFSI and Dry Shielded
Canister Transfer from Transfer Cask to Horizontal Storage Module"
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Category H - Hazards

EAL Group: ANY (EALs in this category are applicable to

any plant-condition, hot or cold.)

Hazards are non-plant, system-related events that can directly or indirectly affect plant

operation, reactor plant safety or personnel safety.

The events of this category pertain to the following subcategories:

1. Natural & Destructive Phenomena

Natural events include hurricanes, earthquakes or tornados that have potential to

cause plant structure or equipment damage of sufficient magnitude to threaten

personnel or plant safety. Non-naturally occurring events that can cause damage to

plant facilities and include aircraft crashes, missile impacts, etc.

2. Fire or Explosion

Fires can pose significant hazards to personnel and reactor safety. Appropriate for

classification are fires within the site Protected Area or which may affect operability of

vital equipment.

3. Toxic, Asphyxiant & Flammable Gas

Non-naturally occurring events that can cause damage to plant facilities and include

toxic, asphyxiant or flammable gas leaks.

4. Security

Unauthorized entry attempts into the Protected Area, bomb threats, sabotage attempts,

and actual security compromises threatening loss of physical control of the plant.

5. Control Room Evacuation

Events that are indicative of loss of Control Room habitability. If the Control Room

must be evacuated, additional support for monitoring and controlling plant functions is

necessary through the emergency response facilities.
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6. Judqment

The EALs defined in other categories specify the predetermined symptoms or events

that-are indicative of emergency or potential emergency conditions and thus warrant

classification. While these EALs have been developed to address the full spectrum of

possible emergency conditions which may warrant classification and subsequent.

implementation of the Emergency Plan, a provision for classification of emergencies

based on operator/management experience and judgment is still necessary. The EALs

of this category provide the SEM the latitude to classify emergency conditions

consistent with the established classification criteria based upon their judgment.
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HUI.1

Category: H - Hazards

Sub-category: 1"- Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HUI.1 Notification of UnusualEvent

Seismic event identified by any TWO of the following:

" Earthquake felt in the plant

* Strong Motion Accelerograph Event Indicator activated

" National Earthquake Information Center (NEIC)

Mode Applicability:

All

Basis:

The method of detection with respect to emergency classification relies on the agreement

of the shift operators on-duty in the Control Room that the suspected ground motion is a

"felt-earthquake" as well as the actuation of the NAPS seismic instrumentation.

Consensus of the Control Room operators with respect to ground motion helps avoid

unnecessary classification if the seismic switches inadvertently trip or detect vibrations not

related to an earthquake. Ground motion acceleration activates the Event Alarm on the

Strong Motion Accelerograph which, in turn, activates the annunciator B-6, EARTHQUAKE

INSTRUMENT PANEL TROUBLE (Unit 1 Annunciator Panel A). Activation of the Event

Alarm indicates that an earthquake has been detected. The Event Alarm is illuminated

when an event is in process and the tape recorders are running only. The Event Alarm

cautions the operator not to remove the tapes while they are engaged. The Event Indicator

indicates the Event Alarm has activated. When the Event Alarm on the Strong Motion

Accelerograph is received, operators take action according to O-AP-36, Seismic Event.
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HUI.1 (cont)

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 inventory 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."

Damage to some portions of the site may occur as a result of the felt earthquake but it

should not affect the ability of safety functions to operate. This event escalates to an Alert

under EAL HAI.1 if the earthquake exceeds Operating Basis Earthquake (OBE) levels.

NAPS Basis Reference(s):

1. O-AP-36 Seismic Event
2. AR 1A-B6 Earthquake Instrument Trouble
3. UFSAR Section 2.5.2.6
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HU1.2

Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting the Protected Area

HU1.2 Notification of Unusual Event

Report by plant personnel of tornado or high winds > 80 mph striking within Protected Area

boundary

Mode Applicability:

All

Basis:

This EAL is based on the assumption that a tornado striking (touching down) or design

force winds (> 80 mph, ref. 1) within the Protected Area 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 may be

escalated to an Alert under EAL HA1.2. - ,

Wind speed recorders and plant computer points indicate wind speeds up to 100 mph (ref.

2). All station structures are designed, however, to withstand a basic wind speed of 80

mph.

The Protected Area is within the security isolation zone and is given in Dwg. 11715-FC-

48A, Site Plan Vehicle Barrier System.

It is recognized that the wind speed instruments are located outside the Protected Area.

For the purpose of this EAL, these wind speed recordings are assumed to be

representative of wind speeds within the Protected Area boundary.
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HUI.2 (cont)

NAPS Basis Reference(s):

1. UFSAR Section 3.3.1
2. MODULE NCRODP-68-NA Meteorological Monitoring System
3. Dwg. 11715-FC-48A Site Plan Vehicle Barrier System
4. NAPS Emergency Plan, Section 1.0 Definitions
5. 0-AP-41 Severe Weather Conditions

K
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HU1.3

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HUI.3 Notification of Unusual Event
Report of turbine failure resulting in casing penetration or damage to turbine or generator

seals

Mode Applicability:

All

Basis:

This EAL is intended to address main turbine rotating component failures of sufficient

magnitude to cause observable damage to the turbine casing or to the seals of the turbine

generator. For example, a turbine missile can be caused by brittle fracture of a rotating

turbine part at or near turbine operating speed, or by ductile fracture upon runaway after

extensive, highly improbable, control system failures. In the event of missile ejection, the

probability of a strike on a plant region is a function of the energy and direction of an

ejected missile and of the orientation of the turbine with respect to the plant region. The

turbine spins about the axis depicted in Figure H-1 and Figure H-2 (ref. 1). Of major

concern is the potential for significant leakage of combustible fluids (lubricating oils) and

gases (hydrogen cooling) to the plant environs. It is not the intent of this EAL to classify

minor operational leakage. Actual fires and flammable gas build up are appropriately

classified through other EALs. This EAL is consistent with the definition of an Notification

of Unusual Event while maintaining the anticipatory nature desired and recognizing the risk

to non-safety related equipment. Escalation of this emergency classification level, if

appropriate, would be via HA1.3 based on damage done by projectiles generated by the

failure.
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HU1.3 (cont)

NAPS Basis Reference(s):

1. UFSAR Section 10.2
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HUl.3 (cont)

Figure.H-1: Turbine Axis and Postulated Missile Trajectories

'N
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HUl.3 (cont)

Figure H-2: Turbine Axis and Postulated Missile Trajectories (cont'd)
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HU1.4

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HUI.4 Notification of Unusual Event

Uncontrolled flooding in any Table H-1 area that has the potential to affect safety related

equipment needed for the current operating mode

Table H-1 Safe Shutdown Areas
" Cable Vaults & Tunnels

* Emergency Switchgear Rooms
* Emergency Diesel Generators Rooms
* Reactor Containment
* Quench Spray Pump Houses
• Safeguards Areas
" Main Steam Valve House
* Cable Spreading Rooms
" Control Room
* CR Chiller Rooms
* Auxiliary / Fuel./ Decontamination Buildings
* Fuel Oil Pump House Room A or B
* Service Water Pump and Valve House
* Intake Structure Control House
* Auxiliary Service Water Pump House
* Turbine Building
* Auxiliary Feedwater Pump House
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HUI.4 (cont)

Mode Applicability:

All

Basis:

This EAL addresses flooding caused by internal events (e.g., component failures,

circulating water, component cooling or service water line ruptures, equipment

misalignment, fire suppression system actuation, outage activity mishaps, etc.) that results

in the potential to affect safety related equipment. Uncontrolled internal flooding that

degrades safety-related equipment or creates a safety hazard precluding access

necessary for the safe operation or monitoring of safety equipment warrants escalation to

an Alert emergency classification under EAL HA1.4. The internal flooding areas are

important drainage areas and typically contain systems that are:

* Required for safe shutdown of the plant

* Not designed to be wetted or submerged

" Susceptible to internal flooding events

Internal flooding in the Turbine building is alarmed by the following annunciators:

* Annunciator "D" Panel F-8, COND TUBE CLEAN PIT HI LEVEL

* Annunciator "D" Panel G-8, COND TUBE CLEAN PIT HI-HI LEVEL

* Annunciator "D" Panel G-7, TURB BLDG FLOOD ALARM TROUBLE

Turbine Building flooding could carry over into the Auxiliary Building through the Service

Water Tunnel from the Valve Pit. Conversely, Auxiliary Building flooding could carry over

into the Turbine Building through the Service Water Tunnel into the Turbine Building Valve

Pit. Auxiliary Building Flooding could cause a loss of Charging Pumps (ref. 1, 2).
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HU1.4 (cont)

Flooding as used in this EAL describes a condition where water is entering the room faster

than installed equipment is capable of removal, resulting in a rise of water level within the

room. Classification of this EAL should not be delayed while corrective actions are being

taken to isolate the water source.

NAPS Basis Reference(s):

1. 0-AP-39.1 Turbine Building Flooding

2. O-AP-39.2 Auxiliary Building Flooding

3. NAPS IPE Section 3.3.7.1, Screening of Flood Areas

4. UFSAR Section 9.5.1

5. UFSAR Section 10.4

6. UFSAR Section 16.2

7. VPAP-2401 Fire Protection Program
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HU1.5

Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting the Protected Area

HU1.5 Notification of Unusual Event

Lake level< 242 ft. AND actions required in TRM 3.7.4 not completed

OR

Lake level > 264 ft.

OR

Class II Dam Emergency

Mode Applicability:

All

Basis:

A lake level <242 ft. requires the plant to be placed in Mode 5 (ref. 6, 7) and all pumps

taking suction on lake sources, including Circulating Water and Fire Water pumps, be

secured (ref. 4).

Lake level of 264 ft. corresponds to the Probable Maximum Flood. All station facilities are

capable of withstanding the Probable Maximum Flood (ref. 3, 4). If lake level rises to

greater than 271 ft., the event may be escalated to an Alert under EAL HA1.5.

When a Class II Dam Emergency exists a slowly developing condition that could develop

into a more serious emergency is in progress (ref. 5).
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HU1.5 (cont)

NAPS Basis Reference(s):

1.
2.
3.
4.

5.
6.
7.

UFSAR Section 2.4.2 Floods
Technical Specifications Section 3.7.9
UFSAR Section 2.4.3 Probable Maximum Flood on Streams and Rivers
0-AP-40 Abnormal Level in North Anna Reservoir,(Lake)
0-AP-40.2 Dam Failure Assessment and Notification
UFSAR Section 2.4.11 Low Water Considerations
Technical Requirements Manual Section 3.7.4
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HA1.1

Category:

Sub-category:

Initiating Condition:

H - Hazards

Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.1 Alert

Strong Motion Accelerograph Peak Shock Annunciator indicates seismic event >

Operating Basis Earthquake (0.06g horizontal or 0.04g vertical)

AND

Earthquake confirmed by any of the following:

" Earthquake felt in plant

* National Earthquake Information Center (NEIC)

* Control Room indication of degraded performance of any safety-related structure,
system, or component

Mode Applicability:

All

Basis:

This EAL addresses events that may have resulted in a plant safe shutdown area being

subjected to forces beyond design limits and thus damage may be assumed to have

occurred to plant safety-related structures, systems and components. The initial report

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.
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HAl.1 (cont)

Ground motion acceleration of 0.06g horizontal or 0.04g vertical is the Operating Basis

Earthquake (ref. 1). The UFSAR defines an OBE as an earthquake producing half the

maximum vibrating accelerations at the site. The maximum vibrating acceleration is the

Design Basis Earthquake which equals 0.12g. The OBE horizontal motion is, therefore,

one-half of 0.12g or 0.06g, and the vertical motion is two-thirds the horizontal value or

0.04g (ref. 2).

Ground motion acceleration of this magnitude is unmistakably a "felt" earthquake and

activates the Peak Shock Annunciator as well as the Event Alarm on the Strong Motion

Accelerograph. The Event Alarm activates annunciator B-6, EARTHQUAKE

INSTRUMENT PANEL TROUBLE (Unit 1 Annunciator Panel A). Operator action in 0-AP-

36, Seismic Event, specifies shutdown of both units if the OBE is occurs.

General Design Criterion 2 of Appendix A to 10 CFR 50 requires that nuclear power plant

structures, systems, and components important to safety be designed to withstand the

effects of natural phenomena such as earthquakes without loss of capability to perform

their safety functions. Part V(a)(2) of Appendix A to Part 100, Seismic and Geologic Siting

Criteria for Nuclear Power Plants, requires that if vibratory ground motion exceeding that of

the OBE occurs, shutdown of the nuclear power plant is required.

Should the Strong Motion Accelerograph become inoperable, compensatory measures as

specified in 0-AP-36 Seismic Event should be followed.

NAPS Basis Reference(s):

1. 0-AP-36 Seismic Event

2. UFSAR Section 2.5.2.6

3. 10 CFR 50, Appendix A, General Design Criterion 2
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HA1.2

Category:

Sub-category:

Initiating Condition:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.2 Alert
Tornado or high winds > 80 mph resulting in EITHER:

* Visible damage to any safety-related structure, system, or component within any Table
H-1 Area
OR

• Control Room indication of degraded performance of safety-related structures, systems
and components

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels.
* Emergency Switchgear Rooms
* Emergency Diesel Generators Rooms
* Reactor Containment
* Quench Spray Pump Houses
" Safeguards Areas
" Main Steam Valve House
" Cable Spreading Rooms
* Control Room
" CR Chiller Rooms
* Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B
" Service Water Pump and Valve House
• Intake Structure Control House
* Auxiliary Service Water Pump House
* Turbine Building
" Auxiliary Feedwater Pump House
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HAl.2 (cont)

Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 1 OCFR50.2) are those

structures, 'systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

This threshold addresses events that may have resulted in a safe shutdown area' being

subjected to forces beyond design limits and thus damage may be assumed to have

occurred to plant safety-related structures, systems and components. Table H-1 safe

shutdown areas house equipment the operation of which may be needed to ensure the

reactor safely reaches and is maintained in its lowest energy state (ref. 1). Personnel

access to safe shutdown areas may be an important factor in monitoring and controlling

equipment operability. Safe shutdown areas include structures that are in contact with or

immediately adjacent to the areas that actually contains the equipment of concern. The

Alert classification is appropriate if relevant plant parameters indicate that the performance

of safety-related structures, systems and components in the affected safe shutdown areas

has been degraded. No attempt should be made to fully inventory the actual magnitude of

the damage or quantify the degradation of safety-related structure, system and component

performance prior to declaration of an Alert under this threshold. The declaration of an

Alert and the activation of the TSC provide the SEM with the resources needed to perform

detailed damage assessments.
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HAl.2 (cont)

This EAL is based on the design basis wind speed of 80 mph (ref. 2). Wind speed

recorders measure wind speeds up to 100 mph (ref. 3). All station structures are

designed, however, to withstand a basic wind speed of 80 mph. Sustained wind loads

above this magnitude can cause damage to safety functions. Wind speed recorders and

plant computer points indicate wind speeds up to 100 mph (ref. 3). All station structures

are designed, however, to withstand a basic wind speed of 80 mph.

It is recognized that the wind speed instruments are located outside the Protected Area.

For the purpose of this EAL, these wind speed recordings are assumed to be

representative of wind speeds within the Protected Area boundary.

NAPS Basis Reference(s):

1. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1

2. UFSAR Section 3.3.1

3. NCRODP-68-NA Meteorological Monitoring System

4. 0-AP-41 Severe Weather Conditions

5. Dwg. 11715-FC-48A Site Plan Vehicle Barrier System
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HA1.3

Category:

Sub-category:

Initiating Condition:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.3 Alert

Turbine failure-generated missiles resulting in EITHER:

Any visible damage to any safety-related structure, system, or component within any
Table H-1 area

OR
Control Room indications of degraded performance of those safety systems resulting
from turbine failure-qenerated missiles

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels
" Emergency Switchgear Rooms
* Emergency Diesel Generators Rooms
* Reactor Containment
* Quench Spray Pump Houses
* Safeguards Areas
* Main Steam Valve House
* Cable Spreading Rooms

,• Control Room
* CR Chiller Rooms
* Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B
* Service Water Pump and Valve House
• Intake Structure Control House
* Auxiliary Service Water Pump House
* Turbine Building
• Auxiliary Feedwater Pump House
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HAl.3 (cont)

Mode Applicability:

All,

Basis:

Safety-related structures, systems and components (as defined in 1 OCFR50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.

This EAL is intended to address the threat to safety-related equipment imposed by

missiles generated by main turbine rotating component failures. For example, a turbine

missile can be caused by brittle fracture of a rotating turbine part at or near turbine

operating speed, or by ductile fracture upon runaway after extensive, highly improbable,
/

control system failures. In the event of missile ejection, the probability of a strike on a plant

region is a function of the energy and direction of an ejected missile and of the orientation

of the turbine with respect to the plant region. The turbine spins about the axis depicted in

Figure H-1 and Figure H-2 (ref. 1).

The list of Table H-1 areas includes all areas containing safety-related equipment, their

controls, and their power supplies (ref. 2). This EAL is, therefore, 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.

NAPS Basis Reference(s):

1. UFSAR Section 10.2
2. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1
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HA1.3 (cont)

Figure H-I: Turbine Axis and Postulated Missile Trajectories
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Figure H-2: Turbine Axis and Postulated Missile Trajectories (cont'd)
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HA1.4

Category:

Sub-category:

Initiating Condition:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.4 Alert

Uncontrolled flooding resulting in EITHER:

Control Room indications of degraded performance of safety-related structure, system or
component within any Table H-1 area

OR I

Creating an industrial safety hazard (e.g. electric shock) in any Table H-1 area that
precludes access necessary to operate or monitor any safety-related structure, system or
component

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels
* Emergency Switchgear Rooms
" Emergency Diesel Generators Rooms
" Reactor Containment
" Quench Spray Pump Houses
* Safeguards Areas
* Main Steam Valve House
" Cable Spreading Rooms
* Control Room
" CR Chiller Rooms
* Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B
* Service Water Pump and Valve House
* Intake Structure Control House
* Auxiliary Service Water Pump House
" Turbine Building
" Auxiliary Feedwater Pump House
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HAl.4 (cont)

Mode Applicability:

All

Basis:

This EAL addresses flooding caused by internal events (e.g., component failures,

circulating water, component cooling or service water line ruptures, equipment

misalignment, fire suppression system actuation, outage activity mishaps, etc.) that results

in degraded safety-related structure, system and component performance. The internal

flooding areas are important drainage areas and typically contain systems that are:

* Required for safe shutdown of the plant

* Not designed to be wetted or submerged

* Susceptible to internal flooding events

Internal flooding in the Turbine building is alarmed by the following annunciators:

* Annunciator "D" Panel F-8, COND TUBE CLEAN PIT HI LEVEL

* Annunciator "D" Panel G-8, COND TUBE CLEAN PIT HI-HI LEVEL

* Annunciator "D" Panel G-7, TURB BLDG FLOOD ALARM TROUBLE

Turbine Building flooding could carry over into the Auxiliary Building through the Service

Water Tunnel from the Valve Pit. Conversely, Auxiliary Building flooding could carry over

into the Turbine Building through the Service Water Tunnel into the Turbine Building Valve

Pit. Auxiliary Building Flooding could cause a loss of Charging Pumps (ref. 1, 2).

Uncontrolled internal flooding that has degraded safety-related equipment in Table H-1

(ref. 3) safe shutdown areas or created a safety hazard precluding access necessary for

the safe operation or monitoring of safety equipment warrants declaration of an Alert.
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HAl.4 (cont)

Flooding as used in this EAL describes a condition where water is entering the room faster

than installed equipment is capable of removal, resulting in a rise of water level within the

room. Classification of this EAL should not be delayed while corrective actions are being

taken to isolate the water source.

NAPS Basis Reference(s):

1. O-AP-39.1 Turbine Building Flooding

2. 0-AP-39.2 Auxiliary Building Flooding

3. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1

4. NAPS IPE Section 3.3.7.1, Screening of Flood Areas

5. UFSAR Section 9.5.1

6. UFSAR Section 10.4

7. UFSAR Section 16.2

8. VPAP-2401 Fire Protection Program
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HA1.5

Category:

Sub-category:

H - Hazards

1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HA1.5 Alert

Service Water Reservoir (Service Water Pump House) level < 309 ft.

OR

Lake level > 271 ft. (station finished ground grade)

OR

Class I Dam Emergency

Mode Applicability:

All

Basis:

This EAL addresses events that may have resulted in a plant safe shutdown area being

subjected to forces beyond design limits and thus damage may be assumed to have

occurred to plant safety-related structures, systems and components.

A Service Water Reservoir level of 309 ft. is the minimum required to ensure required

suction head for the Service Water Pumps (ref. 1). The Service Water Reservoir serves as

the NAPS Ultimate Heat Sink (ref. 2).

Lake level of 271 ft. corresponds to plant grade (ref. 3). This elevation is 6.8 ft. above the

probable maximum flood of 264.2 ft. External flooding above plant grade poses a direct

threat to plant safe shutdown areas.
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HA1.5 (cont)

Actual dam failure or a Class I Dam Emergency per O-AP-40.2 represents a situation

where no time is available to attempt corrective measures that will prevent failure and thus

poses a direct threat to surrounding downstream areas (ref. 5).

NAPS Basis Reference(s):

1. UFSAR Section 9.2.1.2.4 Service Water Pump House Design
2. UFSAR Section 9.2.5 Ultimate Heat Sink
3. UFSAR Section 3.4 Water Level (Flood) Design Criteria
4. O-AP-40 Abnormal Level in North Anna Reservoir (Lake)
5. O-AP-40.2 Dam Failure Assessment and Notification
6. UFSAR Section 9.2.1.2.2 Service Water Reservoir Design
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HA1.6

Category:

Sub-category:

H - Hazards

1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting a plant safe

shutdown area

EAL:

HA1.6 Alert
Vehicle crash resulting in EITHER:

" Visible damage to any safety-related structure, system, or component within any Table
H-1 area

OR
* Control Room indication of degraded performance of safety-related structures, systems

and components

Table H-1 Safe Shutdown Areas
" Cable Vaults & Tunnels
* Emergency Switchgear Rooms
" Emergency Diesel Generators Rooms
" Reactor' Containment
* Quench Spray Pump Houses
" Safeguards Areas
* Main Steam Valve House
* Cable Spreading Rooms
* Control Room
* CR Chiller Rooms
* Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B
* Service Water Pump and Valve House
* Intake Structure Control House
* Auxiliary Service Water Pump House
* Turbine Building
" Auxiliary Feedwater Pump House
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Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 1 OCFR50.2) are, those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

Table H-1 safe shutdown areas house equipment the operation of which may be needed to

ensure the reactor reaches and is maintained in its lowest energy state (ref. 1). Personnel

access to safe shutdown areas may be an important factor in monitoring and controlling

equipment operability. This EAL addresses vehicle crashes that preclude personnel

access to safe shutdown areas or may have resulted in the area being subjected to forces

beyond design limits. It is therefore assumed that equipment operability has been

challenged or damage has occurred to plant systems necessary for safe shutdown of the

plant. The initial report 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.
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This EAL addresses events such as plane, helicopter, barge, crane, car or truck crashes,

or impact of projectiles into a safe shutdown area.

The Protected Area is within the security isolation zone and is given in Dwg. 11715-FC-

48A, Site Plan Vehicle Barrier System.

If the vehicle crash is determined to be hostile in nature, the event is classified under EAL

HA4.1.

NAPS Basis Reference(s):

1. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1

2. Dwg. 11715-FC-48A Site Plan Vehicle Barrier System
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HU2.1
Category:

Sub-category:

H - Hazards

2 - Fire or Explosion

Initiating Condition: Fire or Explosion within the Protected Area boundary.

EAL:

HU2.1 Notification of Unusual Event

Fire in or restricting access to any Table H-1 area not extinguished within 15 minutes of

Control Room notification or verification of a Control Room alarm (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels
" Emergency Switchgear Rooms
" Emergency Diesel Generators Rooms
" Reactor Containment
" Quench Spray Pump Houses
" Safeguards Areas
* Main Steam Valve House
" Cable Spreading Rooms
* Control Room
* CR Chiller Rooms
* Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B
* Service Water Pump and Valve House
* Intake Structure Control House
* Auxiliary Service Water Pump House
* Turbine Building
* Auxiliary Feedwater Pump House
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Mode Applicability:

All

Basis:

The purpose of this EAL is to address the magnitude and extent of fires that may be

potentially significant precursors to damage to safety-related structures, systems and

components. As used here, a confirmed fire is a fire that has been identified through

visual observation and report by plant personnel or sensor alarm indication. The 15-

minute period begins when a credible report is received that a fire is occurring or a valid

fire detection system alarm is received. Validation of a fire detection system alarm

includes actions that can be taken within the Control Room or other nearby location to

ensure that the alarm is not spurious. A validated alarm is assumed to be an indication of

a fire unless personnel dispatched to the scene disprove the alarm within the 15-minute

period. In other words, a personnel report from the scene may be used to disprove a

validated alarm if the report is received within 15 minutes of the alarm. The report,

however, shall not be required to validate the alarm or used to justify the start time for the

15-minute period.

The intent of the 15-minute period is to size the fire and discriminate against small fires

that are readily extinguished (e.g., smoldering waste paper basket). The area lists are

limited and apply to buildings and areas in actual contact with or immediately adjacent to

safe shutdown areas or other significant buildings or areas. The intent of this EAL is not to

include buildings or areas that are not immediately adjacent to Table H-1 safe shutdown

areas (ref. 1). This excludes fires within free-standing support buildings, waste paper

basket fires and other small fires of no safety consequence.

EAL HA2.1 provides escalation to the Alert classification.

NAPS Basis Reference(s):

1. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1
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Category: H - Hazards

Sub-category: 2 - Fire or Explosion

Initiating Condition: Fire or Explosion within the Protected Area boundary.

EAL:

HU2.2 Notification of Unusual Event

Report by plant personnel of an unanticipated explosion within Protected Area boundary,

SWPH, SWVH or Auxiliary SWPH resulting in visible damage to permanent structure or

equipment

Mode Applicability:

All

Basis:

The Protected Area is within the security isolation zone and is given in Dwg. 11715-FC-

48A, Site Plan Vehicle Barrier System.

For this EAL, only those unanticipated explosions within the Protected Area, SWPH,

SWVH or Auxiliary SWPH should be considered. As used here, an explosion is a rapid,

violent, unconfined combustion, or catastrophic failure of pressurized equipment that

imparts energy of sufficient force to potentially damage permanent structures, systems, or

components. 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, etc.) is sufficient for declaration. The SEM also needs to consider

any security aspects of the explosion.

Escalation of this emergency classification level, if appropriate, would be based on HA2.1.
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A steam line break or steam explosion that damages surrounding permanent structures or

equipment would be classified under this EAL. This does not mean the emergency is

classified simply because the steam line break occurred. The method of damage is not as

important as the degradation of plant structures or equipment. The need to classify the

steam line break itself is considered in fission product barrier degradation monitoring (EAL

Category F).

If the explosion is determined to be hostile in nature, the event is classified under the

Security EALs. On October 3, 2002, Susquehanna Unit 2 was in startup with the reactor

critical at approximately two percent power, when the startup transformer (T-20) failed

(explosion and fire). The recirculation pumps tripped due to a power loss caused by the

transformer failure. The Unit 2 reactor was manually shutdown. The initial assessment of

plant conditions was not very extensive. Several plant personnel heard two explosions and

witnessed a fire at T-20. Personnel at the scene attempted to report the information to the

main control room, but were unsuccessful because the telephone they tried to use had lost

power due to the event. A maintenance technician announced the fire via the plant public

address system, which was overheard by control room personnel. Although the control

room operators immediately responded to the overheard fire announcement, they did not

attempt to obtain more details of the T-20 failure by talking with the technician or any other

personnel who had been near the transformer. The transformer fire was evaluated against

the criteria in emergency action level [SSES EAL] 14.1, "Fire or Explosion," which stated,

in part, that the criteria for classification was "a fire lasting more than 15 minutes OR an

explosion inside the security protected area with no significant damage to station facilities."

Since the control room was unaware that an explosion had also occurred, it was concluded

no emergency condition existed because the fire lasted for 10 minutes only. Although

information related to the transformer failure (explosion and fire) was available from

security and other plant personnel, it was approximately 34 minutes before the Shift

Manager became aware that an explosion which required an Notification of Unusual Event

classification had occurred (ref. 2).
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HU2.2 (cont)

NAPS Basis Reference(s):

1. Dwg. 11715-FC-48A, Site Plan Vehicle Barrier System
2. Susquehanna Steam Electric Station - NRC Integrated Inspection Report 50-387, -

388/02-06 dated January 24, 2003, Green Non-Cited Violation for late classification
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Category:

Sub-category:

Initiating Condition:

HA2.1
H - Hazards

2 - Fire or Explosion

Fire or explosion affecting the operability of plant safety-related
structures, systems or components required to establish or
maintain safe shutdown

EAL:

HA2.1 Alert
Fire or explosion in any Table H-1 area

AND EITHER:

" Plant personnel report visible damage to any safety-related structure, system, or

component within the area

OR

" Affected system parameter indications show degraded performance

Table H-1 Safe Shutdown Areas

• Cable Vaults & Tunnels
* Emergency Switchgear Rooms
* Emergency Diesel Generators Rooms
* Reactor Containment
* Quench Spray Pump Houses
* Safeguards Areas
* Main Steam Valve House
* Cable Spreading Rooms
* Control Room
" CR Chiller Rooms
• Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B
" Service Water Pump and Valve House
* Intake Structure Control House
" Auxiliary Service Water Pump House
" Turbine Building
" Auxiliary Feedwater Pump House
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Mode Applicability:

All

Basis:
Safety-related structures, systems and components (as defined in 1 OCFR50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.
The listed areas contain functions and systems required for the safe shutdown of the plant.

The NAPS Appendix R report was consulted for equipment and plant areas required for

the applicable mode (ref. 1).

The only explosions that should be considered are those of sufficient force to: damage

permanent structures or equipment required for safe operation, or result in degraded

performance of safety-related structures, systems and components within the identified

plant areas. An explosion is a rapid, violent, unconfined combustion, or catastrophic

failure of pressurized equipment that imparts energy of sufficient force to potentially

damage permanent structures, systems, or components. No attempt is made to assess

the actual magnitude of the damage. The wording of this EAL does not imply that an

assessment of safety-related structure, system and component performance should be

performed; rather that safety-related structure, system and component parameter

symptoms are degraded as a result of the event. The declaration of an Alert and the

activation of the TSC provide the SEM with the resources needed to perform damage

assessments. The SEM also needs to consider the security aspects of the explosions.
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A steam line break or steam explosion that damages permanent structures or equipment

would be classified under this EAL. The method of damage is not as important as the

degradation of plant structures or equipment.

NAPS Basis Reference(s):

1. Dwg. 11715-FC-48A, Site Plan Vehicle Barrier System
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HU3.1

Category: .

Sub-category:

Initiating Condition:

EAL:

H - Hazards

3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to normal operation of the plant

HU3.1 Notification of Unusual Event

Report or detection of toxic, corrosive, asphyxiant or flammable gases that have or could

enter the Owner Controlled Area in amounts that can affect normal plant operations

Mode Applicability:

All

Basis:

Entry into O-AP-23 Oil and Hazardous Substances Spill Response does not, in and of

itself, constitute having affected normal plant operations, as defined.

This EAL is based on the existence of uncontrolled releases of toxic, corrosive, asphyxiant

or flammable gas affecting normal plant operations or the health of plant personnel. The

release may have originated within the Owner Controlled Area, or it may have originated

offsite and subsequently drifted inside the Owner Controlled Area. Offsite events (e.g.,

tanker truck accident releasing toxic gases, etc.) resulting in the plant being within the

evacuation area should also be considered in this EAL because of the adverse effect on

normal plant operations.
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It is intended that releases of toxic, corrosive, asphyxiant or flammable gases are of

sufficient quantity and the release point of such gases is such that normal plant operations

would be affected. This would preclude small or incidental releases, or releases that do

not impact structures needed for plant operation. Some gases are toxic by their very

nature. Others, like carbon dioxide, can be lethal if they reduce oxygen to low

concentrations (asphyxiant) that are immediately dangerous to life and health (IDLH).

NRC position is that anytime carbon dioxide is discharged in plant areas such that the area

becomes uninhabitable, regardless of whether anyone is in the areas, conditions for

classification exist. The EAL is not intended to require significant assessment or

quantification. The EAL assumes an uncontrolled process that has the potential to affect

plant operations or personnel safety. Releases occurring during planned surveillance

activities or planned maintenance/tag-out activities, therefore, are excluded. Similarly, a

carbon dioxide release prompted by a valid indication (e.g., smoke detector) or intentional

actuation of a fire extinguisher is considered a planned release.

O-AP-23, Oil or Hazardous Substance Spill Response, and Regulatory Guide 1.78,

Evaluating the Habitability of a Nuclear Power Plant Control Room During a Postulated

Hazardous Chemical Release, Table 1, Toxicity Limits (IDLH Limits) for Some Hazardous

Chemicals, provide additional information on hazardous substances and spills.

On 6/27/2003, an unplanned release of carbon dioxide in the Cable Spreading Room

resulted in oxygen level within the lower level of the Service Building stairwell dropping

below that necessary for habitability. No Emergency Plan classification was' declared.

North Anna received a Green non-cited violation of 10 CFR 50.54(q), 50.47(b)(4), and

Section IV.B of Appendix E of 10 CFR 50, for failure to classify (ref. 1). NRC stated that

their position on the declaration of an Unusual Event was that anytime carbon dioxide was

discharged in plant areas such that the area became uninhabitable, regardless of whether

anyone was in the areas, the Unusual Event should be declared (ref. 2).
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On 5/14/2000, Ionics personnel were overcome by gasses resulting from mixing two

separate chemicals together which produced chlorine gas (ref. 3). No Emergency Plan

classification was declared in this instance even though chlorine gas is toxic and safety of

personnel within the Owner Controlled Area was affected (ref. 4).

Examples of toxic, asphyxiant or flammable gas releases classified at other stations

include:

* On November 10, 2003, a 1/8 inch sealant injection plug for the Main Generator at

Seabrook was discovered out of its location. This allowed the leakage of hydrogen

gas into the Turbine Building. The fire brigade leader responded and observed a

flammable concentration of hydrogen.

" On April 2, 2002, a hose reel on the turbine building fire suppression C02 system at

Nine Mile Point was broken during work activities. The turbine building, reactor

building, radioactive waste building, and control building were evacuated. The

control room was not evacuated.

* On March 4, 2002, a non-isolable leak on a propane tank occurred at Point Beach.

The tank was approximately 500 to 750 gallons and was 55% full. The tank was

leaking at the rate of 5% decrease every 20 minutes. The tank was 25 to 30 yards

out in the Owner Controlled Area and a local area evacuation had been performed.

The local fire .department was on the scene.

" On June.18, 2001, during chemical unloading of sulfuric acid from a truck trailer at

Salem, excessive acid fumes came from the tank, which was located in the turbine

building. The chemistry technician supporting the delivery experienced throat and

respiratory irritation and was transported to the hospital for examination.

* On December 21, 2000, an inadvertent (personnel error) discharge in a localized

area (switchgear room) of the reactor building occurred at Nine Mile Point.
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On October 9, 2000, failure of a chemical transfer pump at Salem resulted in

leakage of 25 to 50 gallons of hydrazine from a chemical addition tank. The odor of

ammonia was detected in Unit 1 Turbine Building. The area was evacuated; no

personnel were working in the area. No safeguards activated or were needed. All

safeguards equipment was available. Hydrazine was contained in a dike and

directed to chemical waste.

Should the release affect safe operations or the ability to obtain or maintain safe shutdown,

escalation to an Alert would be based on EAL HA3.1 or HA3.2. Should an explosion or fire

occur due to flammable gas within an affected plant area, an Alert may be appropriate

based on EAL HA2.1.

Steam is not considered a gas applicable under this EAL. Depending on the event,

potential steam impacts might be considered under explosions or judgment EALs.

NAPS Basis Reference(s):

1. NRC Integrated Inspection Report No. 50-338, 339/2003-04, dated 10/27/2003

2. Plant Issue N-2000-1377

3. Plant Issue Resolution N-2003-2539-R1O

4. 0-AP-23, Oil or Hazardous Substance Spill Response

5. Regulatory Guide 1.78, Evaluating the Habitability of a Nuclear Power Plant Control
Room During a Postulated Hazardous Chemical Release, Table 1, Toxicity Limits
(IDLH Limits) for Some Hazardous Chemicals

6. NRC EAL FAQ 2006-023
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Category: H - Hazards

Sub-category: 3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to normal operation of the plant

EAL:

HU3.2 Notification of Unusual Event

Recommendation by local, county or state officials to evacuate or shelter site personnel

based on offsite event involving toxic, corrosive, asphyxiant or flammable gas

Mode Applicability:

All

Basis:

This EAL is based on the existence of uncontrolled releases of toxic, corrosive,

asphyxiants or flammable gas affecting normal plant operations or the health of plant

personnel. The release originated offsite and local, county or state officials have reported

the need for evacuation or sheltering of site personnel. Offsite events (e.g., tanker truck

accident releasing toxic gases, etc.) are considered in this EAL because they may

adversely affect normal plant operations.

The EAL is not intended to require significant assessment or quantification. The EAL

assumes an uncontrolled process that has the potential to affect plant operations or

personnel safety

State officials may determine the evacuation area for offsite spills by using the Department

of Transportation (DOT) Evacuation Tables for Selected Hazardous Materials in the DOT

Emergency Response Guide for Hazardous Materials.
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Should the release affect safe operations or the ability to obtain or maintain safe shutdown,

escalation to an Alert would be based on EAL HA3.1 or HA3.2. Should an explosion or fire

occur due to flammable gas within an affected plant area, an Alert may be appropriate

based on EAL HA2.1.

NAPS Basis Reference(s):

None

Page 182 of 305



North Anna Power Station
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

Revision x

HA3.1

Category:

Sub-category:

Initiating Condition:

H - Hazards

3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Access to a safe shutdown area is prohibited due to release of

toxic, corrosive, asphyxiant or flammable gases which jeopardize
operation of systems required to maintain safe operations or safely
shutdown the reactor

EAL:

HA3.1 Alert

Access to a Table H-1 area is prohibited due to toxic, corrosive, asphyxiant or flammable

gases which jeopardize operation of systems required to maintain safe operations or safely

shutdown the reactor

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels
* Emergency Switchgear Rooms
* Emergency Diesel Generators Rooms

• Reactor Containment

" Quench Spray Pump Houses
* Safeguards Areas

* Main Steam Valve House

" Cable Spreading Rooms

" Control Room

* CR Chiller Rooms

* Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B

* Service Water Pump and Valve House

* Intake Structure Control House

" Auxiliary Service Water Pump House

• Turbine Building

* Auxiliary Feedwater Pump House
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Mode Applicability:

All

Basis:

This EAL is based on gases that have entered a plant structure in concentrations that are

unsafe for plant personnel and, therefore, preclude access to equipment necessary for the

safe operation of the plant.

Gases in a safe shutdown area can affect the ability to safely operate or safely shutdown

the reactor.

The fact that SCBA may be worn does not eliminate the need to declare the event.

Declaration should not be delayed for confirmation from atmospheric testing if it is

reasonable to conclude that the atmosphere poses an immediate threat to life and health

or an immediate threat of severe exposure to gases. This could be based upon

documented analysis, indication of personal ill effects from exposure, or operating

experience with the hazards.

If the equipment in the stated area is already inoperable or out of service, and is being

controlled via the applicable Technical Specification, then consideration can be given to

not declaring this specific EAL as it will have no adverse impact on the ability of the plant

to safely operate or safely shutdown.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous

levels. Most commonly, asphyxiants work by merely displacing air in an enclosed

environment. This reduces the concentration of oxygen below the normal level of around

19%, which can lead to breathing difficulties, unconsciousness or even death.
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An uncontrolled release of flammable gases within a facility structure has the potential to

affect safe operation of the plant by limiting either operator or equipment operations due to

the potential for ignition and resulting equipment damage/personnel injury. Flammable

gases, such as hydrogen and acetylene, are routinely used to maintain plant systems

(hydrogen) or to repair equipment/components (acetylene - used in welding). This EAL

assumes concentrations of flammable gases which can ignite/support combustion.

Examples of toxic, asphyxiant or flammable gas releases classified at other stations

include:

* On June 2, 2002, a C02 system injection occurred during diesel testing at Peach

Bottom. Levels of 002 immediately dangerous to life and health (IDLH) were

detected within a vital area.

" On August 8, 2007, Peach Bottom declared an Alert because a portable, wall

mounted C02 fire extinguisher in an Emergency Diesel Generator (EDG) room had

rapidly discharged its contents. The Shift Manager declared the Alert for an IDLH

atmosphere in a vital area.' Site engineering analysis of this event indicated that the

resulting 002 concentration from the extinguisher discharge was well below the

IDLH limit. An assessment of this event as applied to NAPS indicated that NAPS

does not have any extinguishers in areas small enough for IDLH concentrations to

occur (ref. 3).

Steam is not considered a gas applicable under this EAL. Depending on the event,

potential steam impacts might be considered under explosions or judgment EALs.

NAPS Basis Reference(s):

1. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1
2. NRC EAL FAQ 2006-024
3. INPO OE25324 (North Anna OEE000249)
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HU4.1
Category:

Sub-category:

Initiating Condition:

H - Hazards

4 - Security

Confirmed security condition or threat which indicates a potential
degradation in the level of safety of the plant

EAL:

HU4.1 Notification of Unusual Event

A security condition that does not involve a hostile action as reported by the Security Shift

Supervisor

OR

A credible site-specific security threat notification

OR
A validated notification from NRC providing information of an aircraft threat

Mode Applicability:

All

Basis:

Security conditions which do not represent 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.

Security events assessed as hostile actions are classifiable under HA4.1, HS4.1 and

HG4.1.

A higher initial classification could be made based upon the 'nature and timing of the

security threat and potential consequences. Consideration should be given to upgrading

the emergency response status and emergency classification level in accordance with

Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency Plan

and Independent Spent Fuel Storage Installation Security Program".
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-HU4.1 (cont)

1 st Threshold

Reference is made to the Security Shift Supervisor because these individuals are the

designated personnel on-site qualified and trained to confirm that a security condition is

occurring or has occurred. Training on security event classification confirmation is closely

controlled due to the strict secrecy controls placed on the plant Safeguards Contingency

Plan.

This threshold is based on the Dominion's "Security Plan, Training and Qualification Plan,

Safeguards Contingency Plan and Independent Spent Fuel Storage Installation Security

Program". Safeguards Contingency Plans are based on guidance provided by NEI 03-12.

2 nd Threshold

The second threshold is included to ensure that appropriate notifications for the security

threat are made in a timely manner. This includes information of a credible threat. Only the

plant to which the'specific threat is made need declare the Notification of Unusual Event.

The determination of "credible" is made through use of information found in Dominion's

"Security Plan, Training and Qualification Plan, Safeguards Contingency Plan and

Independent Spent Fuel Storage Installation Security Program".

3 rd Threshold

The intent of this EAL threshold is to ensure that notifications for the aircraft threat are

made in a timely manner and that off-site response organizations and plant personnel are

at a state of heightened awareness regarding the credible threat. It is not the intent of this

EAL to replace existing non-hostile related EALs involving aircraft.
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HU4.1 (cont)

This EAL is met when a plant receives information regarding an aircraft threat from NRC.

Validation is performed by calling the NRC or by other approved methods. of

authentication. Only the plant to which the specific threat is made need declare the

Notification of Unusual Event.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the

threat involves an airliner (airliner is meant to be a large aircraft with the potential for

causing significant damage to the plant). The status and size of the plane may be provided

by NORAD through the NRC.

Escalation to Alert emergency classification level via HA4.1 would be appropriate if the

threat involves an airliner less than 30 minutes from of the plant.

NAPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HA4.1

Category:

Sub-category:

Initiating Condition:

H - Hazards

4 - Security

Hostile action within the Owner Controlled Area or airborne attack
threat.

EAL:

HA4.1 Alert

A hostile action is occurring or has occurred within the Owner Controlled Area as reported

by the Security Shift Supervisor

OR

A validated notification from NRC of an airliner attack threat < 30 min. away

Mode Applicability:

All

Basis:

These EAL thresholds address the contingency for a very rapid progression of events,

such as that experienced on September 11, 2001. They are not premised solely on the

potential for a radiological release. Rather the issue includes the need for rapid assistance

due to the possibility for significant and indeterminate damage from additional air, land or

water attack elements.

The fact that the site is under serious attack or is an identified attack target with minimal

time available for further preparation or additional assistance to arrive requires a

heightened state of readiness and implementation of protective measures that can be

effective (such as on-site evacuation, dispersal or sheltering).
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HA4.1 (cont)

1 st Threshold

This EAL threshold addresses the potential for a very rapid progression of events due to a

hostile action. It is not intended to address incidents that are accidental events or acts of

civil disobedience, such as small aircraft impact, hunters, or physical disputes between

employees within the Owner Controlled Area. Those events are adequately addressed by

other EALs.

Although nuclear plant security officers are well trained and prepared to protect against

hostile action, it is appropriate for OROs (off-site response organizations) to be notified

and encouraged to begin activation (if they do not normally) to be better prepared should it

be necessary to consider further actions.

2 nd Threshold

This EAL threshold addresses the immediacy of an expected threat arrival or impact on the

site within a relatively short time.

The intent of this EAL threshold is to ensure that notifications for the airliner attack threat

are made in a timely manner and that off-site response organizations and plant personnel

are at a state of heightened awareness regarding the credible threat. Airliner is meant to

be a large aircraft with the potential for causing significant damage to the plant.

This EAL threshold is met when a plant receives information regarding an airliner attack

threat from NRC and the airliner is within 30 minutes of the plant. Validation is performed

by calling the NRC or by other approved methods of authentication. Only the plantto which

the specific threat is made need declare the Alert.
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HA4.1 (cont)

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the

threat involves an airliner (airliner is meant to be a large aircraft with the potential for

causing significant damage to the plant). The status and size of the plane may be provided

by NORAD through the NRC.

If not previously notified by the NRC that the airborne hostile action was intentional, then it

would be expected, although not certain, that notification by an appropriate Federal agency

would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA

or NRC. However, the declaration should not be unduly delayed awaiting Federal

notification.

NAPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HS4.1

Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

4 - Security

Hostile action within the Protected Area

HS4.1 Site Area Emergency

A hostile action is occurring or has occurred within the Protected Area as reported by the

Security Shift Supervisor

Mode Applicability:

All

Basis:

This condition represents an escalated threat to plant safety above that contained in the
'Alert in that a hostile force has progressed from the Owner Controlled Area to the

Protected Area.

This EAL addresses the contingency for a very rapid 'progression of events, such as that

experienced on September 11, 2001. It is not premised solely on the potential for a

radiological release. Rather the issue includes the need for rapid assistance due to the

possibility for significant and indeterminate damage from additional air, land or water attack

elements.

The fact that the site is under serious attack with minimal time available for further

preparation or additional assistance to arrive requires off-site response organizations

readiness and preparation for the implementation of protective measures.
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HS4.1 (cont)

This EAL addresses the potential for a very rapid progression of events due to a hostile

action. It is not intended to address incidents that are accidental events or acts of civil

disobedience, such as small aircraft impact, hunters, or physical disputes between

employees within the Protected Area.

Although nuclear plant security officers are well trained and prepared to protect against

hostile action, it is appropriate for off-site response organizations to be notified and

encouraged to begin preparations for public protective actions (if they do not normally) to

be better prepared should it be necessary to consider further actions.

If not previously notified by NRC that the airborne hostile action was intentional, then it

would be expected, although not certain, that notification by an appropriate Federal agency

would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA

or NRC. However, the declaration should not be unduly delayed awaiting Federal

notification.

Escalation of this emergency classification level, if appropriate, would be based on actual

plant status after impact or progression of attack.

NAPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01
2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency

Plan and Independent Spent Fuel Storage Installation Security Program"
3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02
4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-

Based Events"
5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005

(Revised November 18, 2005)
6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute

Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HG4.1

Category: H - Hazards

Sub-category: 4 - Security

Initiating Condition: Hostile action resulting in loss of physical control of the facility

EAL:

HG4.1 General Emergency

A hostile action has occurred such that plant personnel are unable to operate equipment

required to maintain safety functions

OR

A hostile action has caused failure of Spent Fuel Cooling Systems and imminent fuel

damage is likely for a freshly off-loaded reactor core in pool (i.e. freshly off-loaded reactor

core means any spent fuel in the Spent Fuel Pit)

Mode Applicability:

All

Basis:

1 st Threshold

This EAL threshold encompasses conditions under which a hostile action has resulted in a

loss of physical control of Vital Areas (containing vital equipment or controls of vital

equipment) required to maintain safety functions and control of that equipment cannot be

transferred to and operated from another location.
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HG4.1 (cont)
These safety functions are reactivity control (ability to shut down the reactor and keep it

shutdown) reactor water level (ability to cool the core), decay heat removal (ability to

maintain a heat sink) and Spent Fuel Pit (Pool) cooling (ability to remove decay heat from

irradiated fuel in storage).

Loss of physical control of the Control Room or remote shutdown capability alone may not

prevent the ability to maintain safety functions per se. Design of the remote shutdown

capability and the location of the transfer switches should be taken into account. Primary

emphasis should be placed on those components and instruments that supply protection

for and information about safety functions.

If control of the plant equipment necessary to maintain safety functions can be transferred

to another location, then the threshold is not met.

2 nd Threshold

This EAL threshold addresses failure of spent fuel cooling systems as a result of hostile

action if imminent fuel damage is likely. Dominion has decided to conservatively apply this

threshold when any spent fuel is in the Spent Fuel Pit.

NAPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005) 4 '

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HA5.1

Category:

Sub-category:

Initiating Condition:

H - Hazards

5 - Control Room Evacuation

Control Room evacuation has been initiated

EAL:

Mode Applicability:

All

Basis:

With the Control Room evacuated, additional support, monitoring and direction through the

Technical Support Center and/or other emergency operations centers are necessary. ()-

AP-20, Operation from the Auxiliary Shutdown Panel, provides specific instructions for

evacuating the Control Room and establishing plant control at the Unit 1 and Unit 2

Auxiliary Shutdown Panels and other areas of the station (e.g., Service Water Valve

House, Emergency Switchgear Rooms, Emergency Diesel Generator Rooms, etc.). The

Shift Manager determines if the Control Room is inoperable and requires evacuation of

both units. Control Room inhabitability may be caused by fire, dense smoke, noxious

fumes, etc. Inability to establish plant control from outside the Control Room escalates this

event to a Site Area Emergency.

NAPS Basis Reference(s):

1. 1-AP-20 (2-AP-20), Operation from the Auxiliary Shutdown Panel

Page 196 of 305



North Anna Power Station
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

Revision x

HS5.1

Category:

Sub-category:

Initiating Condition:

H - Hazards

5 - Control Room Evacuation

Control Room evacuation has been initiated and plant control
cannot be established

EAL:

HS5.1 Site Area Emergency

Control Room evacuation has been initiated

AND

Control of the plant cannot be established from the Auxiliary Shutdown Panel within 15

min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

All

Basis:

This EAL indicates that expeditious transfer of safety-related structures, systems and

components has not occurred, but fission product barrier damage may not yet be

indicated. The intent of this EAL is to capture events in which control of the plant cannot

be reestablished in a timely manner. The 15 minute time for transfer starts when the

Control Room begins to be evacuated (not when ( )-AP-20 is entered). The time interval is

based on how quickly control must be reestablished without core uncovery and/or core

damage. The determination of whether or not control is established from outside the

Control Room is based on SEM judgment. The SEM is expected to make a reasonable,

informed judgment that control of the plant from the Unit 1 and Unit 2 Auxiliary Shutdown

Panels cannot be established within the 15 minute interval.
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HS5.1 (cont)

Once the Control Room is evacuated, the objective is to establish control of important plant

equipment and maintain knowledge of important plant parameters in a timely manner.

Primary emphasis should be placed on components and instruments that supply protection

for and information about safety functions. Typically, these safety functions are reactivity

control (ability to shutdown the reactor and maintain it shutdown), RCS inventory (ability to

cool the core), secondary heat removal (ability to maintain a heat sink) and Spent Fuel Pit

(Pool) cooling (ability to remove decay heat from irradiated fuel in storage). 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

Operating, and Hot Standby modes, operator concern is primarily directed toward

maintaining critical safety functions and thereby assuring fission product barrier integrity.

()-AP-20, Operation from the Auxiliary Shutdown Panel, provides specific instructions for

evacuating the Control Room and establishing plant control at the Unit 1 and Unit 2

Auxiliary Shutdown Panels and other areas of the station (e.g., Service Water Valve

House, Emergency Switchgear Rooms, Emergency Diesel Generator Rooms, etc.).

NAPS Basis Reference(s):

1. 1 -AP-20 (2-AP-20), Operation from the. Auxiliary Shutdown Panel
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HU6.1

Category:

Sub-category:

H - Hazards

6 - Judgment

Initiating Condition: Other conditions existing which in the judgment of the SEM
warrant declaration of a NOUE

EAL:

HU6.1 Notification of Unusual Event

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which indicate a potential degradation of the level of safety of

the plant or indicate a security threat to facility protection has been initiated. No releases of

radioactive material requiring offsite response or monitoring are expected unless further

degradation of safety-related structures, systems or components occurs.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Station Emergency Manager (SEM) to fall under the Notification of Unusual Event

emergency class. This may include a security threat to facility protection. The SEM is the

designated onsite individual having the responsibility and authority for implementing the

North Anna Emergency Plan. (Ref. 1)
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HU6.1 (cont)

From a broad perspective, one area that may warrant SEM judgment is related to likely or

actual breakdown of site-specific event mitigating actions. Examples to consider include:

* Inadequate emergency response procedures

* Transient response either unexpected or not understood

* Failure or unavailability of emergency systems during an accident in excess of that

assumed in accident analysis

* Insufficient availability of equipment and/or support personnel

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan

2. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

3. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)
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HA6.1

Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

6 - Judgment

Other conditions existing which in the judgment of the SEM
warrant declaration of an Alert

HA6.1 Alert

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve an actual or potential substantial degradation of

the level of safety of the plant or a security event that involves probable life threatening risk

to site personnel or damage to site equipment because of hostile action. Any releases are

expected to be limited to small fractions of the EPA Protective Action Guideline exposure

levels (1 Rem TEDE and 5 Rem thyroid CDE).

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Station Emergency Manager (SEM) to fall under the Alert emergency class. This may

include a security event that involves probable life threatening risk to site personnel or

damage to site equipment because of intentional malicious dedicated efforts of a hostile

act.
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HA6.1 (cont)

The SEM is the designated onsite individual having the responsibility and authority for

implementing the North Anna Emergency Plan. The Shift Manager or Unit Supervisor

initially acts in the capacity of the SEM and takes actions as outlined in the EPIPs. If

required by the emergency classification, or if deemed appropriate by the SEM,

emergency response personnel are notified and instructed to report to their emergency

response locations. (Ref. 1),

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events

3. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)
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HS6.1

Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

6 - Judgment

Other conditions existing which in the judgment of the SEM
warrant declaration of Site Area Emergency

HS6.1 Site Area Emergency

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve an actual or likely major failures of plant functions

needed for protection of the public or hostile action that results in intentional damage or

malicious acts; 1) toward site personnel or equipment that could lead to the likely failure of

or; 2) that prevent effective access to equipment 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 (1 Rem TEDE and 5 Rem thyroid CDE) beyond the site

boundary.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere, but that

warrant declaration of an emergency because conditions exist which are believed by the

SEM to fall under the emergency class description for Site Area Emergency. This may

include security events that result in intentional damage or malicious acts; (1) toward site

personnel or equipment that could lead to the likely failure of or; (2) prevents effective

access to equipment needed for the protection of the public. The SEM is the designated

onsite individual having the responsibility and authority for implementing the North Anna

Emergency Plan. (Ref. 1)
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HS6.1 (cont)

EPA PAGs stands for Environmental Protection Agency Protective Action Guidelines.

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events

3. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)
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HG6.1

Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

6 - Judgment

Other conditions existing which in the judgment of the SEM
'warrant declaration of General Emergency

HG6.1 General Emergency

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve actual or imminent substantial core degradation

or melting with potential for loss of containment integrity or hostile action that results in an

actual loss of physical control of the facility. Releases can be reasonably expected to

exceed EPA Protective Action Guideline exposure levels (1 Rem TEDE and 5 Rem thyroid

CDE) offsite for more than the immediate site area.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere, but that

warrant declaration of an emergency because conditions exist which are believed by the

SEM to fall under the General Emergency class. This may include security events that

result in an actual loss of physical control of the facility. The SEM is the designated onsite

individual having the responsibility and authority for implementing the North Anna

Emergency Plan. The Shift Manager or Unit Supervisor initially acts in the capacity of the

SEM and takes actions as outlined in the EPIPs. If required by the emergency

classification, or if deemed appropriate by the SEM, emergency response personnel are

notified and instructed to report to their emergency response locations. (Ref. 1)
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HG6.1 (cont)

Releases can reasonably be expected to exceed EPA PAG plume exposure levels outside

the Exclusion Area Boundary. EPA PAGs stands for Environmental Protection Agency

Protective Action Guidelines.

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events

3. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)
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Category S - System Malfunction

EAL Group: Hot Conditions (RCS temperature > 2000 F);

EALs in this category are applicable only in

one or more hot operating modes.

Numerous system-related equipment failure events that warrant emergency classification

have been identified in this category. They may pose actual or potential threats to plant

safety.

The events of this category pertain to the following subcategories:

1. Loss of Power

Loss of emergency plant electrical AC or DC power can compromise plant safety-

related structure, system and component operability including decay heat removal and

emergency core cooling systems which may be necessary to ensure fission product

barrier integrity.

2. RPS Failure

Events related to failure of the Reactor Protection System (RPS) to initiate and

complete reactor trips. In the plant licensing basis, postulated failures of the RPS to

complete a reactor trip comprise a specific set of analyzed events referred to as

Anticipated Transient Without Scram (ATWS) events. For EAL classification however,

ATWS is intended to mean any trip failure event that does not achieve reactor

shutdown. If RPS actuation fails to assure reactor shutdown, positive control of

reactivity is at risk and could cause a threat to fuel clad, RCS and Containment

integrity.

3. Inability to Reach or Maintain Shutdown Conditions

Only one EAL falls into this subcategory. It is related to the failure of the plant to be

brought to the required plant operating condition required by Technical Specifications if

a limiting condition for operation (LCO) is not met.

4. Instrumentation / Communications
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Certain events that degrade plant operator ability to effectively assess plant conditions

within the plant warrant emergency classification. Losses of annunciators are in this

subcategory.

Certain events that degrade plant operator ability to effectively communicate with

essential personnel within or external to the plant warrant emergency classification.

5. Fuel Clad Degradation

During normal operation, reactor coolant fission product activity is very low. Small

concentrations of fission products in the coolant are primarily from the fission of tramp

uranium in the fuel clad or minor perforations in the clad itself. Any significant increase

from these base-line levels (2% - 5% clad failures) is indicative of fuel failures and is

covered under the Fission Product Barriers category. However, lesser amounts of clad

damage may result in coolant activity exceeding Technical Specification limits. These

fission products will be circulated with the reactor coolant and can be detected by

coolant sampling.

6. RCS Leakage

The Reactor Vessel provides a volume for the coolant that covers the reactor core.. The

Reactor Vessel and associated pressure piping (reactor coolant system) together

provide a barrier to limit the release of radioactive material should the reactor fuel clad

integrity fail.

Excessive RCS leakage greater than Technical Specification limits are utilized to

indicate potential pipe cracks that may propagate to an extent threatening fuel clad,

RCS and Containment integrity.

7. Inadvertent Criticality

Inadvertent criticalities pose potential personnel safety hazards as well being indicative

of losses of reactivity control.
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SU1.1

Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power to emergency busses for greater than 15
minutes

EAL:

SUI.1 Notification of Unusual Event

Loss of all offsite AC power to Unit 1 (Unit 2) 4160-Volt emergency busses H and J for >

15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Prolonged loss of all offsite 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). Unit 1 (Unit 2) 4160-Volt emergency basses

H and J are the essential busses (ref. 1).

The main generators are connected to the plant through the station service transformers

(SSTs), which step the generator voltage down for distribution to the plant auxiliary

systems. The generators are connected to the switchyard through the main transformers

(MTs). A breaker on the output of Unit 1 generator allows the generator to be electrically

disconnected from the SSTs and MTs; the Unit 2 generator does not have a generator

breaker. When a unit is shut down the plant auxiliary systems are provided with electrical

power from the switchyard through the MTs and SSTs or Reserve Station Service

Transformers (RSSTs).
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SUl.1 (cont)

The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 B and

emergency bus 1J and normal bus 2B provide two independent offsite power sources to

each emergency bus.

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to atleast one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions.

The 15-minute interval was selected as a threshold to exclude transient power losses. If

neither unit 4160-Volt emergency bus is energized by an offsite source within 15 minutes,

an Notification of Unusual Event is declared under this EAL.
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SUl.1 (cont)

NAPS Basis Reference(s):

1. 11715-FE-1A Main One Line Diagram

2. UFSAR Section 8.3

3. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses

4. 0-AP-1 0 Loss of Electrical Power

5. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power

6. NRC EAL FAQ 2006-002
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SAI.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

1 - Loss of Power

AC power capability to emergency busses reduced to a single
power source for greater than 15 minutes such that any additional
single failure would result in loss of all AC power to emergency
busses

EAL:

SA1.1 Alert

AC power capability to Unit 1 (Unit 2) 4160-Volt emergency busses H and J reduced to a

single power source for > 15 min. (any additional single failure would result in loss of all

AC power to the emergency busses) (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite power

sources such that any additional single failure would result in a loss of all AC power to the

unit emergency 4160-Volt emergency busses. Unit 1 (Unit 2) 4160-Volt emergency busses

H and J are the essential busses (ref. 1).

The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.
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SAI.1 (cont)

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 B and

emergency bus 1J and normal bus 2B provide two independent offsite power sources to

each emergency bus.

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions.

If the SBO diesel generator is supplying power to an emergency bus of a unit that has lost

all other sources of emergency offsite AC power, the unit has not lost all 4160-Volt AC

power.

Several combinations of power failures could therefore satisfy this EAL. The subsequent

loss of the remaining power source escalates the event to a Site Area Emergency under

EAL SS1.1.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160-Volt

emergency busses. Even though a unit 4160-Volt emergency bus may be energized, if all

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not functional on the energized bus, the bus should not be

considered available.

The 15-minute interval was selected as a threshold to exclude transient power losses. If

multiple sources fail to energize the unit 4160-Volt emergency busses within 15 minutes,

an Alert is declared under this EAL.
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SAI.1 (cont)

NAPS Basis Reference(s):

1. FE-1A Main One Line Diagram

2. UFSAR Section 8.3 '

3. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses

4. 0-AP-10 Loss of Electrical Power

5. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power

6. NRC EAL FAQ 2006-002
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SS1.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

1 - Loss of Power

Loss of all offsite power and loss of all onsite AC power to
emergency busses

EAL

SS1.1 Site Area Emergency

Loss of all offsite and onsite AC power to Unit 1 (Unit 2) 4160-Volt emergency busses H

and J for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Loss of offsite and onsite AC power compromises all plant safety-related structures,

systems and components requiring electrical power. Unit 1 (Unit 2) 4160-Volt emergency

busses H and J are the essential busses (ref. 1).

The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 B and

emergency bus 1J and normal bus 2B provide two independent offsite power sources to

each emergency bus.
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SSl.1 (cont)

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions.

If the SBO diesel generator is supplying power to an emergency bus of a unit that has lost

all other sources of emergency offsite AC power, the unit has not lost all 4160-Volt AC

power.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160-Volt

emergency busses. Even though a unit 4160-Volt emergency bus may be energized, if all

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not functional on the energized bus, the bus should not be

considered available.

Prolonged loss of all AC power will cause core uncovery and loss of containment integrity;

thus, this event can escalate to a General Emergency under EAL SG1.1 or Fission Product

Barrier matrix. The 15-minute interval was selected as a threshold to exclude transient

power losses.
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SSl.1 (cont)

NAPS Basis Reference(s):

1. 11715-FE-1A Main One Line Diagram (Unit 1)

2. UFSAR Section 8.3

3. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses

4. 0-AP-1 0 Loss of Electrical Power

5. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power

6. NRC EAL FAQ 2006-003

7. 12050-FE-1A Main One Line Diagram (Unit 2)
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SS1.2

Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all vital DC power

EAL:

SS1.2 Site Area Emergency

Loss of all vital DC power based on < 105-Volt DC bus voltage indications for > 15 min.

(Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

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 uncovery and loss of containment integrity

when there is significant decay heat and sensible heat in the reactor system. Fifteen

minutes was selected as a threshold to exclude transient or momentary power losses.

There are four independent 125-Volt DC systems. DC power is supplied for:

• Control power to 4160 and 480-Volt AC breakers
* Emergency lighting
* DC motor-driven pumps
* AC inverters that supply the 120V ac vital buses

Each 125-Volt DC system is normally powered through its respective battery charger.

Each system consists of a 125-Volt DC distribution panel and a respective battery. The

battery chargers convert 480-Volt AC power to a 12-Volt DC regulated output, which

powers the associated 125-Volt DC busses and maintains a floating charge on the

batteries connected to the busses.
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SSl.2 (cont)

Each unit has six battery chargers. Four of the battery chargers are called normal battery

chargers and are normally used to provide 125-Volt DC to their respective dc bus and

battery. Two of the battery chargers are swing battery chargers and can be used as

installed spares for either of the two normal battery chargers in the respective safeguards

train. The batteries supply power only if the battery chargers fail or if the demand ,exceeds

the capacity of the chargers. Each battery consists of 60 cells connected in series and is

located in individual battery rooms. A battery terminal voltage of 105 volts DC is the

minimum required to ensure proper operation of equipment connected to the DC bus (ref.

1).

This EAL is the hot condition equivalent of the cold condition loss of DC power

EAL CU1.2.

NAPS Basis Reference(s):

1. 0-OP-6.4 Operation of the SBO Diesel (SBO Event)

2. UFSAR Section 8.3.2

3. 0-AP-1O Loss of Electrical Power
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SG1.i

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

1 - Loss of Power

Prolonged loss of all offsite power and prolonged loss of all onsite
AC power to emergency busses

EAL:

SGI.1 General Emergency

Loss of all offsite and onsite AC power to Unit 1 (Unit 2) 4160-Volt emergency busses H
and J

AND EITHER:

Restoration of any 4160-Volt emergency bus within 4 hours is not likely

OR

CSFST Core Cooling-RED or ORANGE path (Note 7)

Note 7: CSFSTs should be monitored for information only.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Loss of all AC power compromises all plant safety-related structures, systems and

components requiring electrical power including RHR, ECCS, Containment heat removal

and secondary heat removal. Prolonged loss of all AC power leads to loss of Fuel Clad,

RCS and Containment barriers. The four-hour interval (ref. 1) to restore AC power is based

on the blackout coping analysis performed in conformance with 10 CFR 50.63 and

Regulatory Guide 1.155, "Station Blackout."

Although this EAL may be viewed as redundant to the Fission Product Barrier EALs, its

inclusion is necessary to better assure timely recognition and emergency response.
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SGI.1 (cont)

The likelihood of restoring at least one 4160-Volt emergency bus to a unit should be 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. Unit 1 (Unit 2) 4160-Volt emergency busses H and

J are the essential busses (ref. 2).

The main generators are connected to the plant through the station service transformers

(SSTs), which step the generator voltage down for distribution to the plant auxiliary

systems. The generators are connected to the switchyard through the main transformers

(MTs). A breaker on the output of Unit 1 generator allows the generator to be electrically

disconnected from the SSTs and MTs; the Unit 2 generator does not have a generator

breaker. When a unit is shut down the plant auxiliary systems are provided with electrical

power from the switchyard through the MTs and SSTs or Reserve Station Service

Transformers (RSSTs).

The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 B and

emergency bus 1J and normal bus 2B provide two independent offsite power sources to

each emergency bus.

Page 221 of 305



North Anna Power Station Revision x

Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

SGI.1 (cont)

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions. If the SBO diesel generator is

supplying power to an emergency bus of a unit that has lost all offsite AC power, the unit

has not lost all 4160-Volt AC power.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160-Volt

emergency busses. Even though a unit 4160-Volt emergency bus may be energized, if

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not operable on the energized bus, the bus should not be

considered operable.

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 SEM a reasonable idea of how quickly 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?
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SGI.1 (cont)

Thus, indication of continuing core cooling degradation must be based on fission product

barrier monitoring with particular emphasis on SEM judgment as it relates to imminent loss

or potential loss of fission product barriers and degraded ability to monitor fission product

barriers. Indication of continuing core cooling degradation is manifested by entry to Critical

Safety Function Status Tree Core Cooling-ORANGE or RED paths (ref. 3).

NAPS Basis Reference(s):

1. Calculation CA-022198, Determination Of Station Blackout Coping Duration Category
North Anna Power Station Units 1 & 2.

2. 11715-FE-1A Main One Line Diagram (Unit 1)
3. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core Cooling
4. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling
5. 1-FR-C.2 (2-FR-C.2) Response to Degraded Core Cooling

6. UFSAR Section 8.3
7. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses

8. 0-AP-10 Loss of Electrical Power
9. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power
10. NRC EAL FAQ 2006-016
11. 12050-FE-1A Main One Line Diagram (Unit 2)
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SA2.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

2 - RPS Failure

Automatic trip fails to shutdown the reactor and the manual actions
taken from the reactor control console are successful in shutting
down the reactor

EAL:

SA2.1 Alert

An automatic trip failed to shutdown the reactor and manual actions taken at the Main

Control Room (MCR) Bench Board successfully shutdown the reactor as indicated by

reactor power < 5%

Mode Applicability:

1 - Power Operation, 2 - Startup

Basis:

A reactor trip is automatically initiated by the Reactor Protection System (RPS) when

certain continuously monitored parameters exceed predetermined setpoints. A reactor trip

may be the result of manual or automatic action (ref. 1):

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear

power promptly drops to a few percent of the original power level and then decays to a

level some 8 decades less.at a startup rate of about -1/3 DPM. The reactor power drop

continues until reactor power reaches the point at which the influence of source neutrons

on reactor power starts to be observable. A predictable post-trip response from an

automatic reactor trip signal should, therefore consist of a prompt drop in reactor power as

sensed by the nuclear instrumentation and a negative startup rate as nuclear power drops

into the source range.
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Per 1-E-0 (2-E-0), Reactor Trip or Safety Injection, the operator ensures that the reactor

has tripped by (ref. 2):

* Manually tripping'the reactor

* Checking the reactor trip and bypass breakers are open and rod bottom lights are lit

* Observing neutron flux is decreasing

If these responses cannot be verified, as part of contingency actions, the operator enters

1-FR-S.1 (2-FR-S.1) Response to Nuclear Power Generation / ATWS and the reactor is

tripped locally from the Rod Drive room or the 307 Switchgear. Local opening of the

reactor trip breakers requires actions outside of the Control Room; rapid control rod

insertion by these methods is therefore not considered a "successful" manual reactor trip.

For purposes of emergency classification, a "successful" manual reactor trip, therefore,

includes only those immediate actions taken by the reactor operator at the Main Control

Room (MCR) Bench Board to open the reactor trip and bypass breakers (ref. 3).

A reactor trip resulting from actuation of the AMSAC logic is not considered a successful

reactor trip for the purposes of this EAL.

The Alert emergency classification is required whenever the Shift Manager determines that

a required automatic reactor trip did not occur. It is recognized that 1 -E-0 (2-E-0) instructs

the operator to insert a manual reactor trip whether ornot a required automatic reactor trip

actually occurred. However, the failure of the automatic RPS trip signal to complete a

reactor trip following receipt of an automatic trip signal meets the Alert classification

threshold of potential substantial degradation in the level of safety of the plant. This is true

even if no radiation alarms indicate fuel problems.
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SA2.1 (cont)

In the event that the operator identifies a reactor trip is imminent and successfully initiates

a manual reactor trip before the automatic trip setpoint is reached, no declaration is

required. The successful manual trip of the reactor before it reaches its automatic trip

setpoint or reactor trip signals caused by instrumentation channel failures does not lead to

a potential fission product barrier loss. If manual reactor t'rip actions at the main control

boards (following an unsuccessful automatic reactor trip) fail to reduce reactor power

below 5% (ref. 5), the event escalates to the Site Area Emergency under EAL SS2.1.

In the event that the operator identifies that a manual reactor trip is warranted and no

automatic trip setpoint has been reached, and attempts to trip the unit but the trip is

unsuccessful, and subsequently an automatic trip signal is received (e.g., the operator

manually trips the main turbine or any other auto trip signal is received) and the auto trip

signal successfully trips the reactor, then no classification is required. This is true even

though the manual trip signal goes to the UV coil as does all the automatic trip signals. The

manual trip is not considered an automatic trip for the purposes of EAL classification in the

RPS subcategory.

This EAL also applies in Startup Mode when an automatic trip fails to shutdown the reactor

when power was less than 5% at the time of the automatic trip failure.

NAPS Basis Reference(s):

1. UFSAR Table 7.2-1
2. 1-E-0 (2-E-0) Reactor Trip or Safety Injection
3. 1-FR-S.1 (2-FR-S.1) Response to Nuclear Power Generation /ATWS
4. UFSAR Figure 7.2-13
5. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 1 Subcriticality
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SS2.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

2 - RPS Failure

Automatic Trip fails to shutdown the reactor and manual actions
taken from the reactor control console are not successful in
shutting down the reactor

EAL:

SS2.1 Site Area Emergency

An automatic trip failed to shutdown the reactor and manual actions taken at the Main

Control Room (MCR) Bench Board do not shutdown the reactor as indicated by reactor

power >5%

Mode Applicability:

1 - Power Operation, 2 - Startup

Basis:

This EAL addresses any automatic reactor trip signal followed by a manual trip that fails to

shut down the reactor to an extent the reactor is producing energy (Ž- 5%, ref. 1) in excess

of the heat load for which the safety-related structures, systems and components were

designed. A manual reactor trip is any set of actions taken by the operator(s) at the Main

Control Bench Board for the purpose of rapidly inserting control rods into the core.

A reactor trip resulting from actuation of the AMSAC logic is not considered a successful

reactor trip.

Page 227 of 305



North Anna Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

SS2.1 (cont)

Automatic and manual trips are not considered successful if action away from the Control

Room is required to trip the reactor. Local operator action to open the reactor trip and

bypass breakers in the Rod Drive room and 307 Switchgear is not considered a
"successful" manual reactor trip. If any of the alternate recovery actions for emergency

boration of the RCS listed in EOPs are required to reduce reactor power below 5%, the

reactor trips have been unsuccessful. Start up rate (SUR) on the Intermediate Range and

Gamma-Metrics Wide-Range power are used as indicators of decreasing power and

should be observed following any reactor trip from power (ref. 3).

The combination of failure of both front line and backup protection systems to function in

response to a plant transient, along with the continued production of heat poses a direct

threat to the Fuel Clad and RCS barriers and warrants declaration of a Site Area

Emergency.

Escalation of this event to a General Emergency would be under EAL SG2.1 or SEM

judgment.

NAPS Basis Reference(s):

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 1 Subcriticality
2. UFSAR Figure 7.2-13
3. 1-FR-S.1 (2-FR-S.1) Response to Nuclear Power Generation ATWS
4. UFSAR Table 7.2-1
5.. 1-E-0 (2-E-0) Reactor Trip or Safety Injection
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SG2.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

2 - RPS Failure

Automatic trip and all manual actions fail to shutdown the reactor
and indication of an extreme challenge to the ability to cool the
core exists

EAL:

SG2.1 General Emergency

An automatic trip failed to shutdown the reactor and all manual actions do not shutdown

the reactor as indicated by reactor power > 5%

AND EITHER:

CSFST Core Cooling-RED

OR

CSFST Heat Sink-RED

Mode Applicability:

1 - Power Operation, 2 - Startup

Basis:

This EAL addresses any automatic reactor trip signal followed by all manual trips failing to

shut down the reactor to an extent the reactor is producing energy (> 5%, ref. 1) in excess

of the heat load for which the safety-related structures, systems and components were

designed.
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SG2.1 (cont)

The combination of failure of both front line and backup protection systems to function in

response to a plant transient, along with the continued production of heat, poses a direct

threat to the Fuel Clad and RCS barriers.

Indication that core cooling is extremely challenged is manifested by entry to Critical Safety

Function Status Tree (CSFST) Core Cooling-RED path. (ref. 4, 5):

Indication'that heat removal is extremely challenged is manifested by entry to CSFST Heat

Sink-RED path (ref. 6, 7).

In the event the challenge to either core cooling or heat removal occurs at a time when the

reactor has not been brought below th~power associated with safety-related structure,

system and component design power (5%, ref. 1), a core melt sequence may exist and

rapid degradation of the fuel clad could begin. To permit maximum offsite intervention time,

the General Emergency declaration is therefore appropriate in anticipation of an inevitable

General Emergency declaration due to Loss and Potential Loss of fission product barriers.

NAPS Basis Reference(s):

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 1 Subcriticality
2. UFSAR Figure 7.2-13
3. 1-FR-S.1 (2-FR-S.1) Response to Nuclear Power Generation /ATWS
4. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core Cooling
5. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling
6. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 3 Heat Sink
7. 1-FR-H.1 (2-FR-H.1) Response to Loss of Secondary Heat Sink
8. UFSAR Table 7.2-1
9. 1-E-0 (2-E-0) Reactor Trip or Safety Injection
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Category: S - System Malfunction

Sub-category: 3 - Inability to Reach or Maintain Shutdown Conditions

Initiating Condition: Inability to reach required shutdown within Technical Specification
limits

EAL:

SU3.1 Notification of Unusual Event

Plant is not brought to required operating mode within Technical Specifications LCO action
statement time

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Limiting Conditions of Operation (LcOs) require the plant to be brought to a prescribed

shutdown mode when the Technical Specification 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 the

Technical Specification requires a four-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 action statement time in the Technical Specifications. An immediate declaration

of an Unusual Event is required when the plant is not brought to the required operating

mode within the allowable action statement time in the Technical Specifications.

Declaration of an Notification of Unusual Event is based on the time at which the LCO-

specified action completion period elapses under Technical Specifications and is not

related to how long a condition may have existed. Other Technical Specification`

shutdowns that involve precursors to more serious events are addressed by other EALs.
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NAPS Basis Reference(s):

1. Technical Specifications for North Anna Units 1 and 2
2. UFSAR Chapter 16 Technical Specifications and Requirements
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SU4.1

Category: S - System Malfunction

Sub-category: 4 - Instrumentation / Communications

Initiating Condition: Unplanned loss of most or all safety-related structures, systems
and components annunciation or indication in the Control Room for
greater than 15 minutes

EAL:

SU4.1 Notification of Unusual Event

Unplanned loss of most (-75%) or all of EITHER:

* Annunciators (Panels "A" thru "N")
* Indicators

associated with safety-related structures, systems and components on Unit 1 (Unit 2) MCR

Bench Board and Vertical Board for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

The Main Control Room (MCR) Bench Board and Vertical Board are the main panels in the

Main Control Room (MCR) (ref. 1). Most of the essential instruments and controls for

power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench board in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical board in agreement, wherever

appropriate, with the functional groupings of the bench board. Annunciator Panels 1-El-

CB-21A (2-EI-CB-21A) through -21 H, -21J through -21N are located at the top of the

vertical boards. Annunciators or indicators for this EAL include those identified in the

Abnormal Operating Instructions, the Emergency Operating Instructions and other EALs

(e.g., area, process, and/or effluent rad monitors, etc.).
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UFSAR Tables 7.5-1 and 7.5-2 (ref. 2, 3) list the information readouts provided to the

operator to enable him to perform required manual safety functions and to determine the

effect of manual actions taken following a reactor trip due to a Condition II, Ill, or IV event.

Table 7.5-2 also contains the minimum set of parameters classified as Type A for

Condition IV events as analyzed by Regulatory Guide 1.97 (ref. 4). The tables list the

information readouts required to maintain the plant in a hot shutdown condition or to

proceed to a cold shutdown condition within the limits of the Technical Specifications.

UFSAR Table 7.5-3 (ref. 5) lists the information available to the operator for monitoring

conditions in the reactor, the reactor coolant system, the containment, and process

systems throughout all normal operating conditions of the plant, including anticipated

operational occurrences.

This EAL recognizes the difficulty associated with monitoring changing plant conditions

without the use of a major portion of the annunciation or indication equipment. The

availability of computer-based monitoring capability (i.e., PCS or SPDS) is not a factor at

the Notification of Unusual Event emergency classification level.

"Unplanned" loss of annunciators or indicators excludes scheduled maintenance and

testing activities.

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system or component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.
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Plant design provides redundant safety-related structure, system and component

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, failure

of indications is included in this EAL due to difficulty associated with assessment of plant

conditions when indications are not available. The loss of several safety-related structure,

system or component indicators should remain a function of the specific system or

component operability status and is addressed by the applicable Technical Specification.

The initiation of a Technical Specification imposed plant shutdown related to instrument

loss must be reported via 10 CFR 50.72. If the shutdown is not in compliance with the

Technical Specification action time, EAL SU3.1 ensures declaration of a Notification of

Unusual Event.

The 15-minute interval offers time to recover from transient or momentary power losses.

Due to the limited number of safety-related structures, systems and components in

operation during Cold Shutdown, Refueling and Defueled modes, this EAL is not

applicable during these modes of operation. If all computer-driven monitoring capability is

unavailable or a significant transient is in progress during the loss of annunciation or

indication, the event escalates to an Alert classification under EAL SA4.1.
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SU4.1 (cont)

NAPS Basis Reference(s):

1. UFSAR Figure 1.2-3

2. UFSAR Table 7.5-1

3. UFSAR Table 7.5-2

4. Technical Report PE-0013 North Anna Power Station Response to Regulatory Guide
1.97

5. UFSAR Table 7.5-3

6. 1-AP-6 (2-AP-6) Loss of Main Control Room Annunciators

7. 1-AP-3 (2-AP-3) Loss of Vital Instrumentation

8. AR 1 F-H6 UNIT #2 ANN SYS POWER SUPPLY FAILURE

9. AR 2F-H6 UNIT #1 ANN SYS POWER SUPPLY FAILURE

10. Dwg. 11715-FE-27B, Arrgt- Main Control Room El. 276'.- 9"

11. Dwg. 11715-ESK-10A thru AH

12.Dwg. 11715-ESK-10B thru 1OQ
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SU4.2

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

4 - Instrumentation / Communications

Unplanned loss of all onsite or offsite communications capabilities

EAL:

SU4.2 Notification of Unusual Event

Loss of all Table S-2 onsite (internal) communications capability affecting the ability to

perform routine operations r

OR

Loss of all Table S-2 offsite (external) communications capability

Table S-2 Communications Systems

Onsite Offsite
System (internal) (external)

Radio Communications System X

Public Address and Intercom System X

Private Branch Telephone Exchange (PBX) X

Sound Powered Telephone System X

Commercial Telephone X

Dedicated NRC Communications X

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
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Basis:

This EAL addresses loss of communications capability that either prevents the plant

operations staff from performing routine tasks necessary for onsite plant operations or

inhibits the ability to communicate problems externally to offsite authorities from the

Control Room. The loss of offsite communications ability encompasses the loss of all

means of communications with offsite authorities and is expected to be significantly more

comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform

state and local authorities of plant problems. This should include Commercial Telephone

System (CTS), FAX transmissions and dedicated phone systems. This EAL is applicable

only when extraordinary means are being utilized to make communications possible (e.g.,

relaying of information from radio transmissions, individuals being sent to offsite locations,

etc.).

The station communications system is designed to provide redundant means to

communicate with all essential areas of the station associated with Units 1 and 2 and to

essential locations remote from -the station during normal operation and under accident

conditions. Communication systems vital to operation and safety are designed so that

failure of one component would not impair the reliability of the total communications

system. Onsite/offsite communications include one or more of the systems listed in

Table S-2 (ref. 1).

* Radio Communications System (Onsite & Offsite)

An Ultra-High Frequency (UHF) two-way radio trunking system is provided at the

Station consisting of base stations/repeaters, mobile units installed in emergency

vehicles, and hand-held portable radios. The radio trunking system provides

redundancy and independent emergency backup equipment for designated station

functions.
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The same UHF two-way radio trunking system that provides onsite communications

also provides for communications within a ten mile radius of the Station. During an

emergency, this system allows direct contact with Radiation Monitoring Teams,

Security vehicles, and a separate channel (Talk Group) between the Security Alarm

Stations and the Louisa County Sheriffs Department.

" Public Address and Intercom System (Onsite)

A five channel public address and intercom system (Gai-Tronics System) is installed

in the Station. The system power is supplied from a power supply which will

maintain the system in an operational condition in the event of a normal station

service power failure. Zones are provided within that Station to insure operability of

a major portion of the system should equipment in a zone become inoperative. In

the event of an emergency, the system is used to alert Station personnel of any

emergency situation and to direct emergency response actions required of on-site

personnel.

" Private Branch Telephone Exchange, PBX (Onsite)

The PBX switching equipment is physically located in the PBX Building and is

connected to a commercial telephone exchange in Mineral, Virginia. Backup battery

power is provided to maintain the system operable 6 to 8 hours following the loss of

AC power.
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* Sound Powered Telephone System (Onsite)

This system is a multiple channel system connecting selected operating areas of

the plant. Headsets consisting of an earphone and microphone are connected to a

two wire channel for direct communication between persons.in different areas.

Operation of this system is not dependent on the availability of the electrical power

system. During an emergency, the system would provide an alternate means of

relaying messages.

" Commercial Telephone (Offsite)

Commercial telephone lines are provided between the Station and a commercial

telephone exchange in Mineral, Virginia. These lines are connected into the Station

PBX. In addition, lines are provided for communications between the Station and

the commercial telephone network which are independent of the Station PBX.

* Dedicated NRC Communications (Offsite)

Separate telephone lines are dedicated to the NRC and include the following:
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o Emergency Notification System (ENS): The system on which initial

notifications, as well as ongoing information about plant systems, status and

parameters, are provided to the NRC. ENS lines are located in the Control

Room, TSC and LEOF.

o Health Physics Network (HPN): Provides for communications regarding

radiological and meteorological conditions, assessments, trends, and

protective measures. HPN lines are located in the TSC and LEOF.

o Reactor Safety Counterpart Link (RSCL): Allows for internal NRC

discussions regarding plant and equipment conditions. RSCL lines are

located in the TSC and LEOF.

o Protective Measures Counterpart Link (PMCL): Allows for the conduct of

internal NRC discussions on radiological releases, meteorological conditions,

and protective measures. PMCL lines are located in the TSC and LEOF.

o Emergency Response Data System (ERDS) Channel: Allows transmittal of

reactor parametric data from the site to the NRC. ERDS data is transmitted

from the PCS computer, via modem, to the NRC Operations Center.

o Management Counterpart Link (MCL): This system has been established for

internal discussions between the NRC Executive Team Director/members

and the NRC Director of Site Operations or licensee management. MCL lines

are located in the TSC and LEOF.

o Local Area Network (LAN) Access: Provides access to the NRC local area

network. Telephone jacks are provided in the TSC and LEOF for NRC LAN

access.
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SU4.2 (cont)

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan, Section 7.2
2. UFSAR Section 9.5.2
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SA4.1

Category:

Sub-category:

Initiating Condition:

S- System Malfunction

4 - Instrumentation / Communications

Unplanned loss of most or all safety-related structures, systems
and components annunciation or indication in Control Room with
EITHER (1) a significant transient in progress, OR (2)
compensatory non-alarming indicators are unavailable

EAL:

SA4.1 Alert

Unplanned loss of most (-75%) or all of EITHER:

" Annunciators (Panels "A" thru "N")
* Indicators

associated with safety-related structures, systems and components on Unit 1 (Unit 2) MCR

Bench Board and Vertical Board for > 15 min.

AND EITHER:

A significant transient is in progress (Table S-1)

OR
PCS is unavailable

I

Table S-1 Significant Transient
- Automatic turbine runback > 25%

thermal reactor power
- Electrical load rejection > 25% full

electrical load
- Reactor trip
- Safety injection activation
- Thermal power oscillations of > 10%

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
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Basis:

The Main Control Room (MCR) Bench Board and Vertical Board are the main panels in the

Main Control Room (MCR) (ref. 1). Most of the essential instruments and controls for

power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench board in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical board in agreement, wherever

appropriate, with the functional groupings of the bench board. Annunciator Panels 1-El-

CB-21A (2-EI-CB-21A) through -21 H, -21J through -21N are located at the top of the

vertical boards.

Annunciators or indicators for this EAL include those identified in the Abnormal Operating

Instructions, the Emergency Operating Instructions and other EALs (e.g., area, process,

and/or effluent rad monitors, etc.).

UFSAR Tables 7.5-1 and 7.5-2 (ref. 2, 3) list the information readouts provided to the

operator to enable him to perform required manual safety functions and to determine the

effect of manual actions taken following a reactor trip due to a Condition II, Ill, or IV event.

Table 7.5-2 also contains the minimum set of parameters classified as Type A for

Condition IV events as analyzed by Regulatory Guide 1.97 (ref. 4). The tables list the

information readouts required to maintain the plant in a hot shutdown condition or to

proceed to a cold shutdown condition within the limits of the Technical Specifications.

UFSAR Table 7.5-3 (ref. 5) lists the information available to the operator for monitoring

conditions in the reactor, the reactor coolant system, the containment, and process

systems throughout all normal operating conditions of the plant, including anticipated

operational occurrences.

This EAL recognizes the difficulty associated with monitoring changing plant conditions

without the use of a major portion of the annunciation or indication equipment during a

transient.
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SA4.1 (cont)

"Unplanned' loss of annunciators or indicators does not include scheduled maintenance

and testing activities.

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system and component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.

Plant design provides redundant safety-related structure, system and component

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, failure

of indications is included in this EAL due to difficulty associated with assessment of plant

conditions. The loss of several safety-related structure, system and component indicators

should remain a function of the specific system or component operability status and will be

addressed by the applicable Technical Specification. The initiation of a Technical

Specification imposed plant shutdown related to instrument loss must be reported via 10

CFR 50.72.

Table S-1, Significant Transients, 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.

If both a major portion of the annunciation system and all computer monitoring capability

(i.e., PCS which includes SPDS) are unavailable to the extent that additional operating

personnel are required to monitor indications, the Alert declaration is required. The

compensatory indications include:
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Plant Computer System (PCS, ref. 5): PCS is provided in each unit to assist the

operator in the efficient operation of the plant. The primary function is to provide

the operator with additional information regarding the condition of the nuclear

steam supply system. It also has the capability to monitor inputs from the balance

of plant systems and to alarm and log various off-normal conditions. There is no

direct reactor control or protection action taken by the computer.

* Safety Parameter Display System (SPDS): The SPDS/ERG Validyne System

(post-TMI data) receives inputs from SPDS and the ERG (Emergency Response

Guidelines) System and converts this data to usable information for the PCS

primary/backup server. The principle purpose of the SPDS system is to provide a

display of plant parameters from which the safety status of operation may be

assessed. It aids the Control Room personnel during abnormal and emergency

conditions in determining the safety status of the plant and assessing whether

abnormal conditions warrant corrective actions (ref. 6, 7, 8).

Due to the limited number of safety-related structures, systems and components in

operation during Cold Shutdown, Refueling and Defueled modes, this EAL is not

applicable during these modes of operation. If the operating crew cannot monitor the

transient in progress, the Alert escalates to a Site Area Emergency under EAL SS4.1.
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NAPS Basis Reference(s):

1. UFSAR Figure 1.2-3

2. UFSAR Table 7.5-1

3. UFSAR Table 7.5-2

4. Technical Report PE-0013 North Anna Power Station Response to Regulatory Guide
1.97

5. UFSAR Table 7.5-3

6. UFSAR Section 7.7.1.10

7. UFSAR Section 8

8. VPAP-2606 Safety Parameter Display System (SPDS) (North Anna)

9. 1-AP-6 (2-AP-6) Loss of Main Control Room Annunciators

10. 1 -AP-3 (2-AP-3) Loss of Vital Instrumentation

11.AR 1 F-H6 UNIT #2 ANN SYS POWER SUPPLY FAILURE

12.AR 2F-H6 UNIT #1 ANN SYS POWER SUPPLY FAILURE

13. Dwg. 11715-FE-27B, Arrgt - Main Control Room El. 276' - 9"

14. Dwg. 11715-ESK-10A thru AH

15. Dwg. 11715-ESK-1OB thru 1OQ
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SS4.1

Category:

Sub-category:

Initiating Condition:

EAL:

S - System Malfunction

4 - Instrumentation / Communications

Inability to monitor a significant transient in progress

SS4.1 Site Area Emergency

Loss of most or all (-75%) annunciators (Panels "A" thru "N") associated with safety-

related structures, systems and components on Unit 1 (Unit 2) MCR Bench Board and

Vertical Board

AND

PCS is unavailable

AND

Complete loss of ability to monitor any critical safety function status

AND

Significant transient is in progress (Table S-1)

Table S-1 Significant Transient

Automatic turbine runback > 25%
thermal reactor power

Electrical load rejection > 25% full
electrical load

Reactor trip

Safety injection activation

Thermal power oscillations of > 10%
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Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

The Main Control Room (MCR) Bench Board and Vertical Board are the main panels in the

Main Control Room (MCR) (ref. 1). Most of the essential instruments and controls for

power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench board in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical board in agreement, wherever

appropriate, with the functional groupings of the bench board. Annunciator Panels 1-El-

CB-21A (2-EI-CB-21A) through -21 H, -21J through -21N are located at the top of the

vertical boards. Annunciators or indicators for this EAL include those identified in the

Abnormal Operating Instructions, the Emergency Operating Instructions and other EALs

(e.g., area, process, and/or effluent rad monitors, etc.).

UFSAR Tables 7.5-1 and 7.5-2 (ref. 2, 3) list the information readouts provided to the

operator to enable him to perform required manual safety functions and to determine the

effect of manual actions taken following a reactor trip due to a Condition II, III, or IV event.

Table 7.5-2 also contains the minimum set of parameters classified as Type A for

Condition IV events as analyzed by Regulatory Guide 1.97 (ref. 4). The tables list the

information readouts required to maintain the plant in a hot shutdown condition or to

proceed to a cold shutdown condition within the limits of the Technical Specifications.

UFSAR Table 7.5-3 (ref. 4) lists the information available to the operator for monitoring

conditions in the reactor, the reactor coolant system, the containment, and process

systems throughout all normal operating conditions of the plant, including anticipated

operational occurrences.

This EAL recognizes the inability of the Control Room staff to monitor the plant response to

a significant transient. A Site Area Emergency exists if the Control Room staff cannot

monitor safety functions needed for protection of the public.
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Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system and component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.

EOPs are entered if a significant transient is in progress. The hierarchy on controlling and

maintaining safety functions within acceptance criteria are specified therein and include the

following:

* Reactivity control (ability to shut down the reactor and keep it shutdown)

* RCS inventory (ability to cool the core)

" Secondary heat removal (ability to maintain a heat sink)

* Spent Fuel Pit cooling (ability to remove decay heat from irradiated fuel in storage)

Table S-1, Significant transients, 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.

Indications needed to monitor safety functions necessary for protection of the public must

include Control Room indications, computer generated indications (i.e., PCS and SPDS)

and dedicated annunciation capability. The specific indications should be those used to

determine such functions as the ability to shut down the reactor, maintain the core cooled

and in a coolable geometry, remove heat from the core, and maintain the reactor coolant

system and containment intact.

Planned actions are included in the EAL since a loss of instrumentation of this magnitude

is of such significance during a transient that the cause of the loss is not an ameliorating

factor.
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NAPS Basis Reference(s):

1. UFSAR Figure 1.2-3

2. UFSAR Table 7.5-1

3. UFSAR Table 7.5-2

4. Technical Report PE-0013 North Anna Power Station Response to Regulatory Guide
1.97

5. UFSAR Table 7.5-3

6. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachments 1 thru 5
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SU5.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

5 - Fuel Clad Degradation

Fuel clad degradation

EAL:

SU5.1 Notification of Unusual Event

Dose rate at one foot (Note 5) from EITHER:

1 ml RCS sample > 2.3 mR/hr

OR

120 ml RCS sample > 234 mR/hr

Note 5: If actual reactor coolant activity samples are available at the time of the radiation measurement that

indicate coolant activity levels are below that specified in EAL SU5.3 (Technical Specification coolant activity

limit), declaration of the NOUE is not required under this EAL threshold.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

RCS sample one foot dose rates in excess of 2.3 mR/hr for a 1 ml sample or in excess of

234 mR/hr for a 120 ml sample are indicative of coolant activity in excess of 60 vCi/gm

DE1-131. Dose rate is assumed to result from radioactive iodines (1-131 thru 1-135) in RCS

in concentrations corresponding to 60 pCi/gm DEI-131. This value corresponds to the

NAPS Technical Specification coolant activity limit for iodine spike at full power operations.
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.SU5.1 (cont)

This EAL is included as an Notification of Unusual Event because it is considered to be a

potential degradation of the level of safety of the plant and a potential precursor of more

serious problems. Escalation of this EAL to the Alert level is via the Fission Product

Barriers matrix.

NAPS Basis Reference(s):

1. NAF-07-002 Memo from Claude Flory to Brian McBride "NAPS/SPS EAL Upgrade
Project - RCS Specific Activity" dated 1/29/07
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Category: S - System Malfunction

Sub-category: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.2 Notification of Unusual Event

With letdown in service, Reactor Coolant Letdown radiation monitor CH-RI-128 (CH-RI-

228) > 1.5 x 104 mR/hr (Note 5)

Note 5: If actual reactor coolant activity samples are available at the time of the radiation measurement that

indicate coolant activity levels are below that specified in EAL SU5.3 (Technical Specification coolant activity

limit), declaration of the NOUE is not required under this EAL threshold.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

The normal charging and letdown flow path allows purification of the reactor coolant and

control of the RCS volume. Hot (5470 F) reactor coolant from the cold- leg of loop A passes

through the regenerative heat exchanger. The regenerative heat exchanger cools the

letdown stream to approximately 290°F. The discharge of the regenerative heat exchanger

then passes through the non-regenerative heat exchanger, where its temperature is further

reduced to approximately 105 0 F. A letdown filter removes suspended solids from the

stream before entering one of five demineralizers. The letdown stream then flows through

radiation monitor CH-RI-128 (CH-RI-228) to detect fission product activity in the reactor

coolant and warn of a potential fuel element failure.
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The monitors utilize an alarming dosimeter enclosed within a lead-shielded housing to

detect ionizing radiation and are located next to the 2-inch letdown lines in the non-

regenerative heat exchanger room. The monitors detect gross fission product activity in the

reactor coolant and are provided to warn of possible fuel element failure. When letdown is

in service, a monitor reading above the threshold value is indicative of more than 60

pCi/gm DEl-131 accident mix (ref. 1) after 1 hour of decay. A monitor reading in excess of

the threshold value (1.5E4 mR/hr, equivalent to 60 ýiCi/gm) indicates a challenge to the

Technical Specification allowable limits for fuel clad degradation (iodine spike) requiring a

reactor shutdown and be cooled down below 500 IF within 6 hours. Escalation of this EAL

to the Alert level is via the Fission Product Barriers matrix.

NAPS Basis Reference(s):

1. Calculation No. PA-0234, Rev. 1 Post Accident Letdown Radiation Monitor Response
for North Anna

2. HP-3010.040 Radiation Monitoring System Setpoint Determination

3. UFSAR Section 9.3.4

4. 1-AP-5 (2-AP-5) Unit 1 Radiation Monitoring System
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SU5.3

Category: S - System Malfunction

Sub-category: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.3 Notification of Unusual Event

Coolant activity > 1.0 pCi/gm Dose Equivalent 1-131 for > 48 hrs.

OR

Coolant activity > 60 pCi/gm Dose Equivalent 1-131

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Coolant activity in excess of 1.0 pCi/gm indicates a challenge to the Technical

Specification allowable limits for fuel clad degradation, with 48 hours to restore coolant

activity below the limit. If coolant activity exceeds 60 pCi/gm, the reactor shall be shut

down and cooled to 500 OF or less within 6 hours after detection. This EAL addresses

reactor coolant samples exceeding coolant Technical Specifications. This EAL addresses

reactor coolant samples exceeding Technical Specification LCO 3.4.16.a and 3.4.16.b,

which are applicable for Modes 1, 2 and 3 with RCS average temperature (Tavg) - 500°F

(ref. 1). The Technical Specification limits accommodate an iodine spike phenomenon that

may occur following changes in thermal power. The Technical Specification LCO limits are

established to minimize the offsite radiological dose consequences in the event of a steam

generator tube rupture (SGTR) accident. Escalation of this EAL to the Alert level is via the

Fission Product Barriers matrix.

SU5.3 (cont)
NAPS Basis Reference(s):

1. Technical Specifications 3.4.16
2. Technical Specifications Figure 3.4.16-1
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SU6.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

6 - RCS Leakage

RCS leakage

EAL:

SU6.1 Notification of Unusual Event

Unidentified or pressure boundary leakage > 10 gpm

OR

Identified leakage > 25 gpm

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

The conditions of this EAL may be a precursor of more serious conditions and, as a result,

is considered to be a potential degradation of the.level of safety of the plant. Manual or

computer-calculated water balance inventory methods are normally used to determine

RCS leakage.

Identified leakage is defined in Technical Specifications (ref. 2) as:

" Leakage from pump seals or valve packing (except reactor coolant pump seal water

injection or leakoff) that is captured and conducted to collection systems or a sump

or collecting tank.

* Leakage into the containment atmosphere from sources that are both specifically

located and known either not to interfere with the operation of leakage detection

systems or not to be pressure boundary leakage.

* RCS leakage through a steam generator to the Secondary System.
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SU6.1 (cont)

Unidentified leakage is all leakage (except RCP seal water injection or leakoff) that is not

identified leakage. Pressure Boundary leakage is leakage (except SG leakage) through a

nonisolable fault in an RCS component body, pipe wall, or vessel wall.

Generally, leakage into closed systems, or leakage into the containment atmosphere from

sources that are both specifically located and known either not to interfere with the

operation of the unidentified leakage monitoring systems or not to be from a flow in the

reactor coolant pressure boundary, are called identified leakages.

Uncontained leakage to the containment atmosphere may be the result of a variety of

possible leakages that are generally classified as unidentified leakages. Unidentified

leakage is eventually collected in tanks or sumps where the flowrate can be established

and monitored during operation.

The 10 gpm value for the unidentified leakage and pressure boundary leakage was

selected because it is quantifiable with normal Control Room leak detection methods. 1-

PT-52.2 (2-PT-52.2), Reactor Coolant System Leak Rate (Hand Calculation), and 1-PT-

52.2A (2-PT-52.2A), Reactor Coolant System Leak Rate (Computer Calculation), are

performed to determine the source and flowrate of the leakage. Steam Generator leakage

is also considered when evaluating unidentified leakage. The 25 gpm value for identified

leakage is set at a higher value because of the significance of identified leakage in

comparison to unidentified or pressure boundary leakage. Escalation of this EAL to the

Alert level is via the Fission Product Barriers matrix.
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SU6.1 (cont)

NAPS Basis Reference(s):

1. 1-AP-16 (2-AP-16) Increasing Primary Plant Leakage

2. Technical Specifications 1.1

3. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

4. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)

5. 1-AP-24 (2-AP-24) Steam Generator Tube Leak

6. 1 -AP-24. 1 (2-AP-24. 1) Shutdown Steam Generator Tube Leak

7. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

8. UFSAR Section 5.2.4

9. Technical Specifications SR 3.4.13.1
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SU7.1

Category: S - System Malfunction

Sub-category: 7 - Inadvertent Criticality

Initiating Condition: Inadvertent criticality

EAL:

SU7.1 Notification of Unusual Event

An unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

3 - Hot Standby, 4 - Hot Shutdown

Basis:

Sustained is defined as prolonged, not intermittent or of transitory nature.

This EAL addresses inadvertent criticality events. While the primary concern of this EAL is

criticality events that occur in Cold Shutdown or Refueling modes (see EAL CU6.1)

(NUREG 1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants

in the United States), the EAL is applicable in other modes in which inadvertent criticalities

are possible. This EAL indicates a potential degradation of the level of safety of the plant,

warranting an Notification of Unusual Event classification. This EAL excludes inadvertent

criticalities that occur during planned reactivity changes associated with reactor startups

(e.g., criticality earlier than estimated). The Cold Shutdown/Refueling EAL is CU6.1.

Escalation would be by the Fission Product Barrier matrix, as appropriate to the operating

mode at the time of the event.

The term "sustained" is used in order to allow exclusion of expected short-term positive

startup rates from planned fuel bundle or control rod movements during core alteration.

These short-term positive startup rates are the result of the increase in neutron population

due to subcritical multiplication.
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SU7.1 (cont)

NAPS Basis Reference(s):

1. FSAR Table 7.5-3
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Category F - Fission Product Barriers

EAL Group: Hot Conditions (RCS temperature > 2000 F);

EALs in this category are applicable only in the

hot operating modes.

EALs in this category represent threats to the defense in depth design concept that

precludes the release of highly radioactive fission products to the environment. This

concept relies on multiple physical barriers any one of which, if maintained intact,

precludes the release of significant amounts of radioactive fission products to the

environment. The primary fission product barriers are:

A. Reactor Fuel Clad (FC): The zirconium tubes which house the ceramic uranium

oxide pellets along with the end plugs which are welded into each end of the fuel

rods comprise the fuel clad.

B. Reactor Coolant System (RCS): The Reactor Vessel shell, vessel head, vessel

nozzles and penetrations and all primary systems directly connected to the Reactor

Vessel up to the first isolation valve comprise the RCS.

C. Containment (CNTMT): The vapor Containment structure and all isolation valves

required to maintain Containment integrity under accident conditions comprise the

Containment barrier.

The EALs in this category require evaluation of the loss and Potential Loss thresholds

listed in the fission product barrier matrix (Attachment 2). "Loss" and "Potential Loss"

signify the relative damage and threat of damage to the barrier. "Loss" means the barrier

no longer assures containment of radioactive materials. "Potential Loss" means integrity of

the barrier is threatened and could be lost if conditions continue to degrade. The number

of barriers that are lost or potentially lost and the following criteria determine the

appropriate emergency classification level:

Notification of Unusual Event:
Any loss or any potential loss of Containment

Alert:
Any loss or any potential loss of either Fuel Clad or RCS

Site Area Emergency:
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Loss or potential loss of any two barriers

General Emergency:
Loss of any two barriers and loss or potential loss ofthird barrier

The logic used for these initiating conditions reflects the following considerations:

* The Fuel Clad barrier and the RCS barrier are weighted more heavily than the
Containment barrier. NOUE EALs associated with RCS and Fuel Clad barriers are
addressed under System Malfunction EALs.

* At the Site Area Emergency level, there must be some ability to dynamically assess
how far present conditions are from the threshold for a General Emergency. For
example, if Fuel Clad and RCS barrier loss EALs existed, that, in addition to offsite
dose assessments, would require continual assessments of radioactive inventory
and containment integrity. Alternatively, if both Fuel Clad and RCS barrier
"Potential Loss" EALs existed, the SEM would have more assurance that there was
no immediate need to escalate to a General Emergency.

* The ability to escalate to higher emergency classes as an event deteriorates must
be maintained. For example, RCS leakage steadily increasing would represent an
increasing risk to public health and safety.

Fission Product Barrier EALs must be capable of addressing event dynamics. Imminent

Loss or Potential Loss should result in a classification as if the affected threshold(s) are

already exceeded, particularly for the higher emergency classes.

Determine which combination of the three barriers are lost or have a potential loss and use

FUI.1, FAI.1, FSI.1 and FGl.1 to classify the event. Also an event or multiple events

could occur which result in the conclusion that exceeding the loss or potential loss

thresholds is imminent. In this imminent loss situation, use judgment and classify as if the

thresholds are exceeded.

Page 263 of 305



North Anna Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 -' Emergency Action Level Technical Bases

FUI.1

Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Any loss or any potential loss of Containment

EAL:

FUI.1 Notification of Unusual Event

Any loss or any potential loss of Containment (Table F-1)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

Fuel Clad and RCS barriers are weighted more heavily than the Containment barrier.

Unlike the Fuel Clad and RCS barriers, the loss of either of which results in an Alert (EAL

FA1.11), loss of the Containment barrier in and of itself does not result in the relocation of

radioactive materials or the potential for degradation of core cooling capability. However,

loss or potential loss of the Containment barrier in combination with the loss or potential

loss of either the Fuel Clad or RCS barrier results in declaration of a Site Area Emergency

under EAL FS1.1.

NAPS Basis Reference(s):

None
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FA1.1

Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Any loss or any potential loss of either Fuel Clad or RCS

EAL:

FAI.1 Alert

Any loss or any potential loss of either Fuel Clad or RCS (Table F-i)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the Alert classification level, Fuel Clad and RCS barriers are weighted more heavily

than the Containment barrier. Unlike the Containment barrier, loss or potential loss of

either the Fuel Clad or RCS barrier may'result in the relocation of radioactive materials or

degradation of core cooling capability. Note that the loss or potential loss of Containment

barrier in combination with loss or potential loss of either Fuel Clad or RCS barrier results

in declaration of a Site Area Emergency under EAL FS1.1.

NAPS Basis Reference(s):

None
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FSI.1

Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Loss or potential loss of any two barriers

EAL:

FSI.1 Site Area Emergency

Loss or potential loss of any two barriers (Table F-1)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the Site Area Emergency classification level, each barrier is weighted equally. A Site

Area Emergency is therefore appropriate for any combination of the following conditions:

" One barrier loss and a second barrier loss (i.e., loss - loss)

* One barrier loss and a second barrier potential loss (i.e., loss - potential loss)

* One barrier potential loss and a second barrier potential loss (i.e., potential loss -

potential loss)
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FSl.1 (cont.)

At the Site Area Emergency classification level, the ability to dynamically assess the

proximity of present conditions with respect to the threshold for a General Emergency is

important. For example, the existence of Fuel Clad and RCS Barrier loss thresholds in

addition to offsite dose assessments would require continual assessments of radioactive

inventory and Containment integrity in anticipation of reaching a General Emergency

classification. Alternatively, if both Fuel Clad and RCS potential loss thresholds existed,

the SEM would have greater assurance that escalation to a General Emergency is less

imminent.

NAPS Basis Reference(s):

None
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FGI.1

Category: Fission Product Barriers
Sub-category: N/A
Initiating Condition: Loss of any two barriers AND loss or potential loss of third barrier

EAL:

FGI.1 General Emergency

Loss of any two barriers

AND

Loss or potential loss of third barrier (Table F-1)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the General Emergency classification level each barrier is weighted equally. A General

Emergency is therefore appropriate for any combination of the following conditions:

" Loss of Fuel Clad, RCS and Containment barriers

" Loss of Fuel Clad and RCS barriers with potential loss of Containment barrier

* Loss of RCS and Containment barriers with potential loss of Fuel Clad barrier

* Loss of Fuel Clad and Containment barriers with potential loss of RCS barrier

NAPS Basis Reference(s):

None
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Fuel Clad Barrier Potential Loss

1. CSFST Core Cooling-ORANGE

OR

CSFST Heat Sink-Red and heat sink required

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is

entered if core exit thermocouples (TCs) are less than 1,2000F, RCS core exit TCs

SCM is less than or equal to 251F [751F], and any of the following (ref. 1, 2):

" No RCPs are running and either: core exit TCs are greater than or equal to

700°F and RVLIS full range is greater than 48%, or core exit TCs are less

than 700°F and RVLIS full range is less than or equal to 48%.

" At least one RCP is running and Reactor Vessel water level is less than or

equal to RVLIS dynamic head readings in Table F-2.

Table F-2 Reactor Vessel Water Level Thresholds

X

No.
RVLIS RC. ThresholdRCPs

Full Range None 48%

Dynamic Range 3 65%

2 41%

1 30%

These conditions indicate subcooling has been lost and that some fuel clad damage

may potentially occur.
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Indication that heat removal is extremely challenged is manifested by entry to

CSFST Heat Sink-RED path (ref. 3, 4). CSFST Heat Sink-RED path is entered if all

SG NR LVLs are less than or equal to 11% [22%] and total FW flow is less than or

equal to 340 gpm. The combination of these conditions when heat sink is required

indicates the ultimate heat sink function is under extreme challenge. The phrase

"and heat sink required" precludes over-classification for conditions in which RCS

pressure is less than SG pressure or Heat Sink-RED path entry was created by

operator action directed by an Emergency Operating Procedure. This condition

addresses loss of functions required for hot shutdown with the reactor at pressure

and temperature and thus is a challenge of the Fuel Clad barrier.

CSFST values enclosed in brackets apply under Adverse Containment Atmosphere

conditions:

* Greater than or equal to 20 psia Containment pressure, or
0 Containment Radiation has reached or exceeded 105 R/hr or 70% on the

High Range Recorder.

NAPS References:

1. 1-F-0 (2-F-0),Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.2 (2-FR-C.2) Response to Degraded Core Cooling
3. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 3 Heat Sink
4. 1-FR-H.1 (2-FR-H.1) Response to Loss of Secondary Heat Sink

2. Core exit TCs > 700OF

The core exit TC value corresponds to the temperature in the Core Cooling Critical

Safety Function Status Tree (CSFST) ORANGE path but is evaluated separately

because the CSFST considers the degree of subcooling prior to status

determination. This threshold is an explicit Fuel Clad potential loss to address

conditions when the CSFSTs may not be in use (initiation after SI is blocked). This

temperature indicates subcooling has been lost and that some fuel clad damage

may occur.

NAPS References:
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1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.2 (2-FR-C.2) Response to Degraded Core Cooling
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3. Reactor Vessel water level < Table F-2 thresholds

Table F-2 Reactor Vessel Water Level Thresholds

NO.
RVLIS Ro. ThresholdRCPs

Full Range None 48%

Dynamic Range 3 65%

2 41%

1 30%

The Reactor Vessel water levels listed in Table F-2 (ref. 1) are used in the EOPs to

signal core uncovery and are, therefore, indications of inadequate coolant

inventory. According to the Core Cooling-ORANGE path, these water levels

indicate subcooling has been lost and that some fuel clad damage may occur.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling

4. Any condition in the opinion of the SEM that indicates potential loss of the
Fuel Clad barrier

The Station Emergency Manager (SEM) judgment threshold addresses any other

factors relevant to determining if the Fuel Clad barrier is potentially lost. Such a

determination should include imminent barrier degradation, barrier monitoring

capability and dominant accident sequences.

Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.
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" Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

" Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

NAPS References:

None
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Fuel Clad Barrier Loss

1. CSFST Core Cooling-RED

Critical Safety Function Status Tree (CSFST) Core Cooling-RED path is entered if

either:

* Core exit TCs are greater than or equal to 1,2000F, or

* Core exit TCs are greater than or equal to 7001F with RCS subcooling

margin less than or equal to 250F [75 0F], no RCPs are running, and RVLIS

full range is less than or equal to 48%.

CSFST values enclosed in brackets apply under Adverse Containment Atmosphere

conditions:

* Greater than or equal to 20 psia Containment pressure, or

* Containment Radiation has reached or exceeded 105 R/hr or 70% on the

High Range Recorder.

Either set of conditions indicates significant core exit superheating and core

.uncovery. This is considered a loss of the Fuel Clad barrier.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling

2. Core exit TCs > 1,200°F
f

Core exit TC readings greater than 1200OF indicate significant core exit

superheating and core uncovery. This is considered a loss of the Fuel Clad barrier.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C:. (2-FR-C.1) Response to Inadequate Core Cooling
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3. Containment High Range Radiation Monitor > Table F-3 Fuel Clad Loss

threshold

Containment radiation monitor readings greater than the Table F-3 (ref. 1) Fuel Clad

Loss threshold indicate the release of reactor coolant, with elevated activity

indicative of fuel damage, into the Containment. The reading is derived assuming

the instantaneous release and dispersal of the reactor coolant noble gas and iodine

inventory associated with a concentration of 300 pCi/gm dose equivalent 1-131 into

the Containment atmosphere. Reactor coolant concentrations of this magnitude are

several times larger than the maximum concentrations (including iodine spiking)

allowed within Technical Specifications and are therefore indicative of fuel damage

(approximately 5 % clad failure depending on core inventory and RCS volume). This

value is higher than that specified for RCS Barrier Loss #1.

The values used in Table F-3 were derived using the DAMAGE program. The

following graph shows the expected monitor response to 5% clad failure for a given

time after shutdown. Values were rounded to instrument significant values and

placed in a table to simplify use for individuals classifying and event.
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Table F-3 Containment High Range Radiation Monitor Thresholds
RM-RMS-165 (265) or RM-RMS-166 (266)

;ion x

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (R/hr) (R/hr) (R/hr)

< 2 300 5 1300

>2 to 4 200 5 800

>4 to 8 100 5 500

> 8 to 12 60 5 200

>12 40 5 100

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RMS-165 (265)

and RM-RMS-166 (266). These monitors provide indication in the Control Room

with a range of 100 to 107 R/hr (ref. 2).

NAPS References:

1. NAPS Core Damage Computer Program

2. UFSAR Table 7.5.2

3. Calc-PA-0186 Rev. 000, Containment High Range Monitor Response Curves
for North Anna and Surry
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4. Dose rate at one foot from EITHER:
1 ml RCS sample > 16 mR/hr

OR
120 ml RCS sample > 1,550 mR/hr

An alternative method used to determine 5% failed fuel (-300 pCi/gm' Dose

Equivalent 1-131) is to take a survey meter reading of either a one or 120 milliliter

sample of RCS at one foot distance. Dose rate is assumed to result from

radioactive iodines (1-131 thru 1-135) in RCS in concentrations corresponding to a

loss of 5% of gap radioactivity. For 5% loss of gap it is assumed that 2% of core

inventory of radioactive iodines are in the gap. Core inventory was obtained from

Calculation PA-0186 and RCS volume from DAMAGE code to yield iodine

radioactivity concentrations in the RCS sample. The code MICROSHIELD was then

used to determipe dose, rate at one foot from various volumes of RCS sample.

NAPS References:

1. NAF-07-002 Memo from Claude Flory to Brian McBride "NAPS/SPS EAL
Upgrade Project - RCS Specific Activity" dated 1/29/07

5. With letdown in service, Reactor Coolant Letdown radiation monitor CH-RI-
128 (CH-RI-228) > 7.5 x 104 mR/hr

The normal charging and letdown flow path allows purification of the reactor coolant

and control of the RCS volume. Hot (547°F) reactor coolant from the cold leg of loop

A passes through the regenerative heat exchanger. The regenerative heat

exchanger cools the letdown stream to approximately 290'F. The discharge of the

regenerative heat exchanger then passes through the non-regenerative heat

exchanger, where its temperature is further reduced to approximately 105°F. A

letdown filter removes suspended solids from the stream before entering one of five

demineralizers. The letdown stream then flows past the radiation monitor

CH-RI-128 (CH-RI-228).

The monitors utilize an alarming dosimeter enclosed within a lead-shielded housing

to detect ionizing radiation and are located next to the 2-inch letdown lines in the

non-regenerative heat exchanger room. The monitor detects gross fission product
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activity in the reactor coolant and is provided to warn of possible fuel element

failure.

The letdown monitor reading of 7.5 x 104 mR/hr is equivalent to 300 pCi/gm dose

equivalent 1-131 (ref. 1):

NAPS References:

1. Calculation No. PA-0234, Rev. 1 Post Accident Letdown Radiation Monitor
Response for North Anna

2. HP-3010.040 Radiation Monitoring System Setpoint Determination
3. UFSAR Section 9.3.4
4. HP-3010.040 Radiation Monitoring System Setpoint Determination
5. 1-AP-5 (2-AP-5) Unit 1 Radiation Monitoring System

6. Coolant activity > 300 pCi/gm Dose Equivalent 1-131

Elevated reactor coolant activity represents a potential degradation in the level of

safety of the plant and a potential precursor of more serious problems. The

threshold Dose Equivalent (DEQ) 1-131 concentration is well above that expected

for iodine spikes and corresponds to about 2-5% fuel clad damage. When reactor

coolant activity reaches this level, significant clad heating has occurred and thus the

Fuel Clad barrier is considered lost.

NAPS References:

1. Calculation No. PA-0234, Rev. 0 Post Accident Letdown Radiation Monitor
Response for North Anna

7. Any condition in the opinion of the SEM that indicates loss of the Fuel Clad
barrier

The Station Emergency Manager (SEM) judgment threshold addresses any other

factors relevant to determining if the Fuel Clad barrier is lost. Such a determination

should include imminent barrier degradation, barrier monitoring capability and

dominant accident sequences.
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* Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the

Loss of AC power (Station Blackout) and ATWS EALs to assure timely

emergency classification 'declarations.

NAPS References:

None
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Reactor Coolant System Barrier Potential Loss

1. CSFST RCS Integrity-RED

OR

CSFST Heat Sink-RED and heat sink required

Critical Safety. Function Status Tree (CSFST) RCS Integrity-RED path is entered if a

temperature decrease in any RCS cold leg is greater than or equal to 1 000 F in last

60 minutes and any RCS pressure-cold leg temperature is to the right of Limit A in

Figure F-1 (ref. 1).

CSFST Heat Sink-RED path is entered if all SG NR LVLs are less than or equal to

11% [22%] and total FW flow is less than or equal to 340 gpm (ref. 2). The phrase
"and heat sink required" precludes over-classification for conditions in which RCS

pressure is less than SG pressure or Heat Sink-RED path entry was created by

operator action directed by an Emergency Operating Procedure.

The combination of these conditions indicates the RCS barrier is under significant

challenge. CSFST values enclosed in brackets apply under Adverse Containment

Atmosphere conditions (ref. 3):

* Greater than or equal to 20 psia Containment pressure, or

* Containment Radiation has reached or exceeded 105 R/hr or 70% on the

High Range Recorder.

NAPS References:

1. 1 -F-O (2-F-0) Critical Safety Function Status Trees, Attachment 4 Integrity
2. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 3 Heat Sink
3. 1-FR-H.1 (2-FR-H.1) Response to Loss of Secondary Heat Sink
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Figure F-I: Integrity CSF Operational Limits Curve
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2. Unisolable RCS leak exceeding the capacity of one charging pump (150 gpm)

in the normal charging mode
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This threshold is based on the inability to maintain liquid inventory within the RCS

by normal operation of the Chemical and Volume Control System (CVCS). The

CVCS includes three centrifugal charging pumps each with a nominal flow capacity

of 150 gpm (ref. 1). The primary purpose of the charging pumps is to provide the

motive force for injecting charging water into the RCS. They also provide seal water

injection flow to the RCPs, the means to fill isolated RCS loops, and flow for

auxiliary spray to the pressurizer. Additionally, the charging pumps provide high

head safety injection. Upon actuation of the Safety Injection (SI) System, the

charging pumps automatically take suction on the RWSTs and inject the contents of

the BIT into the RCS. Charging flowrate is determined from a pressurizer level

signal. The Unit 1 and 2 charging pumps have the ability to be cross connected

should all charging pumps of either unit become unavailable such that, either unit

can provide charging water to the other unit (ref. 2).

NAPS References:

1. UFSAR Table 6.3-1
2. UFSAR Section 9.3.4

3. Any condition in the opinion of the SEM that indicates potential loss of the
RCS barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the RCS barrier is potentially lost. Such a determination should include imminent

barrier degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier deqradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to the inability to reach final safety

acceptance criteria before completing all checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns,, readings from portable instrumentation and consideration of offsite

monitoring results.
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Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the

Loss of AC power (Station Blackout) and ATWS EALs to assure timely

emergency classification declarations.

NAPS References:

None
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Reactor Coolant System Barrier Loss

1. Containment High Range Radiation Monitor > Table F-3 RCS Loss threshold

Containment radiation monitor readings greater than the Table F-3 (ref. 1) RCS,

Loss threshold indicate the release of reactor coolant to the Containment. The

readings assume-the instantaneous release and dispersal of the reactor coolant

noble gas and iodine inventory associated with normal operating concentrations

(i.e., within Technical Specifications) into the Containment atmosphere. Because of

the very high fuel clad integrity, only small amounts of noble gases would be

dissolved in the primary coolant. The readings are less than those specified for Fuel

Clad barrier Loss #4 because no damage to the fuel clad is assumed. Only

leakage from the RCS is assumed for this barrier loss threshold.

Conservative estimates (high RCS jtCi/gm) indicated that the readings from release

of the normal RCS inventory would be below normal readings on the monitor while

the station was operating. Therefore, a value 5 times the normal Containment

Radiation Monitor Reading of - 1 R/hr is used. The reading is less than that

specified for Fuel Cladding barrier Loss because no damage to the fuel cladding is

assumed. Only leakage from the RCS is assumed for this barrier loss threshold.

The value is high enough to preclude erroneous classification of barrier loss due to

normal plant operations and is the lowest readable value on the monitors.
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Table F-3 Containment High Range Radiation Monitor Thresholds
RM-RMS-165 (265) or RM-RMS-166 (266)

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (R/hr) (R/hr) (R/hr)

< 2 300 5 1300

>2 to 4 200 5 800

>4 to 8 100 5 500

> 8 to 12 60 5 200

>12 40 5 100

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RMS-1 65 (265)

and RM-RMS-166 (266). These monitors provide indication in the Control Room

with a range of 100 to 107 R/hr (ref. 2).

NAPS References:

1. NAPS Damage Computer Program

2. UFSAR Table 7.5.2

3. Calc-000-PA-0186 Rev. 000, Containment High Range Monitor Response
Curves for North Anna and Surry
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2. RCS leak rate > available makeup capacity as indicated by a loss of RCS
subcooling: < 25*F [75°F]

1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core Cooling,

indicates that if subcooling margin based on core exit TCs is less than or equal to

25°F [751F], a loss of RCS subcooling has occurred. The loss of 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.

This threshold addresses conditions in which leakage from the RCS is greater than

available inventory control capacity such that a loss of subcooling has occurred. 1-

AP-16 (2-AP-16), Increasing Primary Plant Leakage, provides a list of conditions

that may be observed when excessive RCS leakage occurs and provides ,

appropriate actions to prevent and mitigate the consequences of RCS leakage.

Following an uncomplicated reactor trip, subcooling margin should be greater than

50 0F. Subcooling margin greater than 250F [75 0F] ensures the fluid surrounding the

core is sufficiently cooled and provides margin for reestablishing flow should

subcooling deteriorate when SI flow is secured. The loss of subcooling is therefore

the fundamental indication that the inventory control systems are incapable of

counteracting the mass loss through the. leak in the RCS.

CSFST values enclosed in brackets apply under Adverse Containment Atmosphere

conditions:

* Greater than or equal to 20 psia Containment pressure, or

* Containment Radiation has reached or exceeded 105 R/hr or 70% on the

High Range Recorder.

The loss of subcooling as a result of inability to establish RCS heat transfer to the

ultimate heat sink is indicative of Potential Losses of the Fuel Clad and RCS

barriers.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.2 (2-FR-C.2) Response to Degraded Core Cooling

Page 286 of 305



North Anna Power Station Revision x

Emergency Action Level Technical Bases Document

Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

3. 1-AP-16 (2-AP-16) Increasing Primary Plant Leakage

3. SGTR that requires ECCS (SI) actuation

In conjunction with Containment barrier Loss #3 and the Fuel Clad barrier

thresholds, this threshold addresses the full spectrum of Steam Generator Tube

Rupture (SGTR) events. To meet this threshold, the leakage must be large enough

to require actuation of ECCS (SI). ECCS (SI) actuation is caused by:

* Low-low pressurizer pressure

" High steam-line pressure differential between the steam generators

* High steam-line flow in two out of three steam lines, coincident with either

low steam-line pressure or low-low Tavg in two out of three loops

* High containment pressure

Technical Specifications Table 3.3.2-1 lists allowable values for ECCS (SI)

actuation setpoints.

NAPS References:

1. UFSAR Section 7.3.1.3.3.1
2. UFSAR Figure 7.2-9
3. Technical Specifications Table 3.3.2-1

4. Any condition in the opinion of the SEM that indicates loss of the RCS barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the RCS barrier is lost. Such a determination should include imminent barrier

degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier deqradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to the recognition of the inability to

reach safety acceptance criteria before completion of all checks.
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" Barrier monitorinq capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the

Loss of AC power (Station Blackout) and ATWS EALs to assure timely

emergency classification declarations.

NAPS References:

None
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Containment Barrier Potential Loss

1. CSFST Containment-RED

Critical Safety Function Status Tree (CSFST) Containment-Red path is entered if

Containment pressure is equal to or greater than 60 psia. This pressure is the

containment design pressure and is in excess of that expected from the design

basis loss of coolant accident. This threshold is indicative of a loss of both RCS and

Fuel Clad barriers in that it is not possible to reach this condition without severe

core degradation (metal-water reaction) or failure to trip in combination with RCS

breach. This combination of conditions would be expected to require the declaration

of a General Emergency.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 5
Containment

f

2. UFSAR Section 6.2.1

2. Core exit TCs > 1,200°F

AND
Restoration procedures not effective within 15 min.

Note: Restoration procedures are considered effective if Core exit TCs readings
are lowering or Reactor Vessel water level is rising within 15 min. after
restoration procedure entry

This threshold indicates significant core exit superheating and core uncovery. If

core exit thermocouple (TC) readings are greater than 1,2001F, Fuel Clad barrier is

lost. Core exit TCs provide an indirect indication of fuel clad temperature by

measuring the temperature of the primary coolant that leaves the core region.

Although clad rupture due to high temperature is not expected for core exit TC

readings less than the threshold, temperatures of this magnitude signal significant

superheating of the reactor coolant and core uncovery. Events that result in core

exit TC readings above the loss threshold are severe accidents and are a severe

accident management "Badly Damaged (BD)" condition. The BD descriptor

signifies possible core overheating to the point that clad ballooning/collapse may

occur and portions of the core may have melted.
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It must also be assumed the loss of RCS inventory is a result of a loss of the RCS

barrier. These conditions, if not mitigated, can lead to core melt which in turn may

result in a loss of Containment. Severe accident analyses (e.g., NUREG-1 150)

have concluded that function restoration procedures can arrest core degradation

within the Reactor Vessel in a significant fraction of the core damage scenarios,

and 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. The 15-minute period allows

implementation of procedural guidance to restore RCS inventory. The SEM should

make the declaration as soon as it is determined the guidance has not been or will

not be effective in restoring temperature below the threshold.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling
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3. All of the following:

* Core exit TCs > 700°F

* Reactor Vessel water level < Table F-2 thresholds

* Restoration procedures not effective within 15 min.

Table F-2 Reactor Vessel Water Level Thresholds

RVLIS No. Threshold
RCPs

Full Range None 48%

Dynamic Range 3 65%

2 41%

1 30%

Note: Restoration procedures are considered effective if Core exit TCs readings
are lowering or Reactor Vessel water level is rising within 15 min. after
restoration procedure entry

This threshold indicates significant core exit superheating (core exit TC readings

>7000F) and core uncovery. It must be assumed that the loss of RCS inventory is a

result of a loss of the RCS barrier. If RVLIS is reading greater than or equal to the

Table F-2 thresholds, safety injection has been successful in restoring RCS

inventory and core cooling. In the event that RVLIS reads less than Table F-2

thresholds, core cooling continues to be degraded. These conditions, if not

mitigated, will likely lead to core melt which will in turn result in a challenge of

Containment.
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Severe accident analyses (e.g., NUREG-1 150) 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 procedures will be effective should be apparent

within 15 minutes. The SEM should make the declaration as soon as it is

determined that the procedures have not been, or will not be effective.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.2 (2-FR-C.2) Response to Degraded Core Cooling

4. Containment High Range Radiation Monitor > Table F-3 Containment
Potential Loss threshold

Containment radiation monitor readings greater than the Table F-3 Containment

Potential Loss threshold values indicate significant fuel damage well in excess of

that required for loss of the RCS barrier and the Fuel Clad barrier. NUREG-1228

"Source Estimations During Incident Response to Severe Nuclear Power Plant

Accidents" states that such readings do not exist when the amount of clad damage

is less than 20%. A major release of radioactivity requiring offsite protective actions

from core damage is not possible unless a major failure into the reactor coolant has

occurred.

Regardless of whether the Containment barrier itself is challenged, this amount of

activity in containment could have severe consequences if released. It is, therefore,

prudent to treat this as a Potential Loss of the Containment barrier.

The values used in Table F-3 were derived using the DAMAGE program. The

following graph shows the expected monitor response to 5% clad failure for a given

time after shutdown. Values were rounded to instrument significant values and

placed in a table to simplify use for individuals classifying and event.
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NAPS CHRRM Response to 20% Clad Failure
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Table F-3 Containment High Range Radiation Monitor Thresholds
RM-RMS-165 (RM-RMS-265) or RM-RMS-166 (RM-RMS-266)

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (R/hr) (R/hr) (R/hr)

< 2 300 5 1300

>2 to 4 200 5 800

>4 to 8 100 5 500

> 8 to 12 60 5 200

>12 40 5 100

The readings are higher than that specified for Fuel Clad barrier Loss #3 and RCS

barrier Loss #3. Containment radiation readings at or above the Containment

barrier Potential Loss threshold, therefore, signify a loss of two fission product

barriers and Potential Loss of a third, indicating the need to upgrade the emergency

classification to a General Emergency.

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RMS-165 (265)

and RM-RMS-166 (266). These monitors provide indication in the Control Room

with a range of 100 to 107 R/hr (ref. 2).
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NAPS References:

1. NAPS Damage Computer Program

2. UFSAR Table 7.5.2

3. Calc-000-PA-0186 Rev. 000, Containment High Range Monitor Response
Curves for North Anna and Surry
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5. Containment pressure 60 psia and increasing

This threshold is the containment design pressure and is in excess of that expected

from the design basis loss of coolant accident (LOCA). Proper actuation and

operation of the Containment heat removal system when required should maintain

containment pressure well below the design pressure. The Containment response

for the spectrum of LOCAs considered in the plant design basis is described in

Section 6 of the UFSAR. The threshold is therefore indicative of a loss of both RCS

and Fuel Clad barriers in that it should not be reached without severe core

degradation (metal-water reaction) or failure to trip in combination with RCS breach.

This condition would be expected to require the declaration of a General

Emergency.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 5
Containment

2. UFSAR Section 6.2.1
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6. Containment hydrogen concentration 2 4%

After a LOCA, the containment atmosphere is a homogeneous mixture of steam,

air, solid and gaseous fission products, hydrogen, and water droplets. During and

following a LOCA, the hydrogen concentration in the containment results from

radiolytic decomposition of water and metal-water reaction. If hydrogen

concentration reaches or exceeds the lower flammability limit of 4%, (ref. 1) in an

oxygen rich environment, a potentially explosive mixture exists. Operation of the

Containment Hydrogen Recombiner with Containment hydrogen concentrations at

or above 4% could result in ignition of the hydrogen. If the combustible mixture

ignites inside containment, loss of the Containment barrier could occur. To

generate such levels of combustible gas, loss of the Fuel Clad and RCS barriers

must also have occurred. Since this threshold is also indicative of loss of both Fuel

Clad and RCS barriers with the Potential Loss of the Containment barrier, it

therefore will likely warrant declaration of a General Emergency.

Containment hydrogen analyzers 1-HC-H2A-101 and 2-HC-H2A-201 display

hydrogen concentration on PAMC-1 and PAMC-2 with a range of 0 - 10% (ref. 2).

NAPS References:

1. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling
2. UFSAR Table 7.5-2
3. UFSAR Section 7.5.2
4. 1-OP-63.2 (2-OP-63.2) Containment Hydrogen Analyzer
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7. Containment pressure > 28 psia with less than one full train of

depressurization equipment operating

This threshold represents a Potential Loss of the Containment barrier because the

Containment heat removal and depressurization equipment (but not including

Containment venting strategies) is either lost or degraded. The Quench Spray (QS)

System, operating in conjunction with the Recirculation Spray (RS) System, is

designed to cool and depressurize the containment structure to subatmospheric

pressure in less than 60 minutes following a Design Basis Accident (ref. 1, 2).

The QS System consists of two separate trains of equal capacity, each capable of

meeting the design bases. Each train includes a spray pump, a dedicated spray

header, nozzles, valves, and piping. Each train is powered from a separate

Engineered Safety Features (ESF) bus. The refueling water storage tank (RWST)

supplies borated water to the QS System (ref. 1).

The RS System consists of two separate trains of equal capacity, each capable of

meeting the design and accident analysis bases. Each train includes one RS

subsystem outside containment and one RS subsystem inside containment. Each

subsystem consists of one approximately 50% capacity spray pump, one spray

cooler, one 1800 coverage spray header, nozzles, valves, piping, instrumentation,

and controls. Each outside RS subsystem also includes a casing cooling pump with

its own valves, piping, instrumentation, and controls. The two outside RS

subsystem spray pumps are located outside containment and the two inside RS

subsystems spray pumps are located inside containment.

Each RS train (one inside and one outside RS subsystem) is powered from a

separate ESF bus. Each train of the RS System provides adequate spray coverage

to meet the system design requirements for containment heat and iodine fission

product removal. Two spray pumps are required to provide 3600 of Containment

spray coverage assumed in the accident analysis. One train of RS or two outside'

RS subsystems will provide the Containment spray coverage and required flow (ref.

2).
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The high-high Containment pressure setpoint 28 psia (ref. 4) is the pressure at

which the equipment should actuate and begin performing its function. The design

basis accident analyses and evaluations assume the operation of one QS System

train and one RS System train, which is therefore defined to be "one full train of

depressurization equipment." If less than this equipment is operating per design

and Containment pressure is above the actuation setpoint, the threshold is met.

NAPS References:

1. Technical Specifications B 3.6.6
2. Technical Specifications B 3.6.7
3. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 6

Containment
4. 1-FR-Z.1 (2-FR-Z.1) Response to High Containment Pressure
5. Technical Specifications Table 3.3.2-1

8. Any condition in the opinion of the SEM that indicates potential loss of the

Containment barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the Containment barrier is potentially lost. Such a determination should include

imminent barrier degradation, barrier monitoring capability and dominant accident
sequences.

* Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria- before completion of all checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.
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* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the

Loss of AC power.(Station Blackout) and ATWS EALs to assure timely

emergency classification declarations.

NAPS References:

None
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Containment Barrier Loss

1. A Containment pressure rise followed by a rapid unexplained drop in
containment pressure

Rapid unexplained loss of pressure (i.e., not attributable to Containment spray

operation, running Containment Fan Cooling ýUnits or condensation effects)

following an initial pressure increase indicates a loss of both RCS and Containment

integrity. UFSAR Section 6 describes Containment pressure response under

accident conditions. Figure F-2 illustrates the Containment pressure trend for typical

LOCA events.

NAPS References:

1. UFSAR Figure 6.2-6
2. UFSAR Section 6.2
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Figure F-2: Containment Pressure Trend for LOCA Events (ref. 1)
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2. Following LOCA, Containment pressure or sump level response not

consistent with LOCA conditions

This threshold addresses unexpected changes occurring in Containment pressure

or sump level that are not explainable due to operator actions or automatic system

actions. Containment pressure and sump levels should increase as a result of the

mass and energy release into Containment from a LOCA. Thus, Containment

pressure or sump levels not increasing indicate Containment bypass and a loss of

Containment integrity. UFSAR Section 6 describes containment pressure response

for LOCA events.

NAPS References:

1. UFSAR Section 6.2

3. Ruptured SG is also faulted outside of Containment

Steam Generator (SG) tube leakage can represent a bypass of the Containment

barrier as well as a loss of the RCS barrier. This threshold addresses the condition

in which a ruptured SG is also faulted and represents a bypass of the RCS and

Containment barriers. A faulted SG means the existence of secondary side

leakage that results in an uncontrolled decrease in steam generator pressure or the

steam generator being completely depressurized. A ruptured SG means the

existence of primary-to-secondary leakage of a magnitude sufficient to require or

cause a reactor trip and safety injection. In conjunction with RCS barrier Loss #2,

this threshold would always result in the declaration of a Site Area Emergency.

NAPS References:

1. 1-E-2 (2-E-2) Faulted Steam Generator Isolation
2. 1-E-3 (2-E-3) Steam Generator Tube Rupture
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4. Primary-to-secondary leakage > 10 gpm with non-isolable steam release from

affected SG to the environment

Steam Generator (SG) tube leakage can represent a bypass of the Containment

barrier as well as a loss of the RCS barrier. This threshold represents a bypass of

the RCS and Containment barriers. In conjunction with RCS barrier Loss #2, this

would always result in the declaration of a Site Area Emergency.

The threshold for establishing the non-isolable secondary side release is intended

to be a prolonged release of radioactivity from the affected steam generator directly

to the environment. This could be expected to occur when the main condenser is

unavailable to accept the contaminated steam (i.e., SGTR with concurrent loss of

offsite power and the ruptured steam generator is required for plant cooldown or

has a stuck open relief valve). If the main condenser is available, there may be

releases through the air ejectors, gland seal exhausters and other similarly

controlled and monitored pathways. These pathways do not meet the intent of a

non-isolable release path to the environment. These minor releases are assessed

using radiological effluent EAL thresholds.

A pressure boundary leakage of 10 gpm is also used as the threshold in RCS

Leakage EAL SU6.1. For smaller breaks, not exceeding the normal charging

capacity threshold in RCS barrier Potential Loss #2 or not resulting in ECCS

actuation in RCS barrier Loss #2, this threshold results in the declaration of a

Notification of Unusual Event. For larger breaks, RCS barrier Potential Loss #2 and

RCS barrier Loss #2 would result in an Alert. For SG tube ruptures (SGTRs) which

may involve more than one steam generator or unisolable secondary line breaks,

this threshold would occur in conjunction with RCS barrier Loss #2 and would result

in a Site Area Emergency. Escalation to General Emergency would be based on

the Potential Loss of the Fuel Clad barrier.

There is some redundancy in the Containment Loss thresholds #3 and #4. This

was recognized during the NEI EAL development process.

NAPS References:
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1. 1-E-2 (2-E-2) Faulted Steam Generator Isolation

2. 1-E-3 (2-E-3) Steam Generator Tube Rupture

5. CNTMT Isolation valve(s) not closed after any required CNTMT isolation

AND

Downstream pathway to the environment exists

This threshold addresses incomplete Containment (CNTMT) isolation that allows

direct release to the environment. It represents a loss of both the RCS and

Containment barriers and therefore warrants declaration of a Site Area Emergency.

Failure of Containment isolation or Containment ventilation isolation valves to

isolate when required addresses incomplete Containment isolation that allows

direct release to the environment.

An unisolable leak upstream of an outboard isolation valve would meet the intent of
this threshold.

NAPS References:

1. 1 -ECA-1 (2-ECA-1) LOCA Outside Containment

6. Any condition in the opinion of the SEM that indicates loss of the
Containment barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the Containment barrier lost. Such a determination should include imminent barrier

degradation, barrier monitoring capability and dominant accident sequences.

0 Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

0 Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.
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* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the, EOPs. The SEM should be mindful of the

Loss of AC power (Station Blackout) and ATWS EALs to assure timely

emergency classification declarations.

NAPS References:

None
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1.0 PURPOSE

This document provides an explanation and rationale for each Emergency Action Level

(EAL) included in the EAL Upgrade Program for North Anna Power Station (NAPS). It

should be used as a technical reference to facilitate review of the NAPS EALs, provide

historical documentation for future reference and as an aid for training. Decision-makers

responsible for implementation of EP-1.01, Emergency Manager Controlling Procedure,

may use this document as a technical reference and an aid in EAL interpretation.

The expectation is that emergency classifications are to be made as soon as conditions

are present and recognizable for the classification, but within 15 minutes or less in all

cases of conditions present. Use of this document for assistance is not intended to delay

the classification.

2.0 DISCUSSION

2.1 Background

EALs are the plant-specific indications, conditions or instrument readings that are utilized

to classify emergency conditions defined in the NAPS Emergency Plan.

In 1992, the NRC endorsed NUMARC/NESP-007 "Methodology for Development of

Emergency Action Levels" as an alternative to NUREG-0654 EAL guidance.

NEI 99-01 (NUMARC/NESP-007) Revision 4 and Draft Revision 5 represents the most

recently accepted methodology. Enhancements over earlier revisions included:.

" Consolidating the system malfunction initiating conditions and example emergency

action levels which address conditions that may be postulated to occur during plant

shutdown conditions.

" Initiating conditions and example emergency action levels that fully address

conditions that may be postulated to occur at permanently Defueled Stations and

Independent Spent Fuel Storage Installations (ISFSIs).

" Simplifying the fission product barrier EAL threshold for a Site Area Emergency.
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NRC Bulletin 2005-02: Emergency Preparedness and Response Actions for Security-

Based Events (July 2005) was issued directing utilities to modify the Security based

EALs.

In response to the NRC Bulletin, NEI issued a white paper titled "Enhancements to

Emergency Preparedness Programs for Hostile Action" May 2005 (Revised November 18,

2005) that provides guidance on development of security based EALs.

In July of 2006, the NRC issued Regulatory Issue Summary 2006-12, Endorsement of

Nuclear Energy Institute Guidance "Enhancements to Emergency Preparedness

Programs for Hostile Action".

Using NEI 99-01 Rev. 4 and Draft Rev. 5, NAPS conducted an EAL implementation

upgrade project that produced the EALs discussed herein.

2.2 Fission Product Barriers

Many of the EALs derived from the NEI methodology are fission product barrier based.

That is, the conditions that define the EALs are based upon loss or potential loss of one or

more of the three fission product barriers. "Loss" and "Potential Loss" signify the relative

damage and threat of damage to the barrier. "Loss" means the barrier no longer assures

containment of radioactive materials; '!potentialloss" infers an increased probability of

barrier loss and decreased certainty of maintaining the barrier.

The primary fission product barriers are:

A. Reactor Fuel Clad (FC): Zirconium tubes which house the ceramic uranium oxide
pellets along with the end plugs which are welded into each end of the fuel rods
comprise the FC barrier.

B. Reactor Coolant System (RCS): The reactor pressure vessel shell, vessel head,
vessel nozzles and penetrations and all primary systems directly connected to the
reactor vessel up to the first containment isolation valve comprise the RCS barrier.

C. Containment (CNTMT): The vapor containment pressure vessel and all isolation
valves required to maintain containment integrity under accident conditions
comprise the CNTMT barrier.
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2.3 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria are the bases for event classification related to fission product barrier

loss or potential loss:

Notification of Unusual Event (NOUE):

Any loss or any potential loss of Containment

Alert:

Any loss or any potential loss of either Fuel Clad or RCS

Site Area Emergency:

Loss or potential loss of any two barriers

General Emergency:

Loss of any two barriers and loss or potential loss of third barrier

2.4 EAL Relationship to EOPs and Critical Safety Function Status

Where possible, the EALs have been made consistent with and utilize the conditions:

defined in the NAPS Emergency Operating Procedure (EOP) network. While the

symptoms that drive operator actions specified in the EOPs are not indicative of all

possible conditions which warrant emergency classification, they define the symptoms,

independent of initiating events, for which reactor plant safety and/or fission product barrier

integrity are threatened. When these symptoms are clearly representative of one of the

NEI Initiating Conditions, they have been utilized as an EAL. This permits rapid

classification of emergency situations based on plant conditions without the need for

additional evaluation or event diagnosis. Although some of the EALs presented here are

based on conditions defined in the EOPs, classification of emergencies using these EALs

is not dependent upon EOP entry or execution. The EALs can be utilized independently or

in conjunction with the EOPs.

2.5 Symptom-Based vs. Event-Based Approach
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To the extent possible, the EALs are symptom-based. That is, the~action level threshold is

defined by values of key plant operating parameters that identify emergency or potential

emergency conditions. This approach is appropriate because it allows the full scope of

variations in the types of events to be classified as emergencies. However, a purely

symptom-based approach is not sufficient to address all events for which emergency

classification is appropriate. Particularevents to which no predetermined symptoms can

be ascribed have also been utilized as EALs since they may be indicative of potentially

more serious conditions not yet fully realized.

2.6 EAL Organization

The NAPS EAL scheme includes the following features:

Division of the EAL set into three broad groups:

o EALs applicable under all plant operating modes - This group would be

reviewed by the EAL-user any time emergency classification is considered.

o EALs applicable only under hot operating modes - This group would only be

reviewed by the EAL-user when the plant is in Hot Shutdown, Hot Standby or

Power Operation mode.

o EALs applicable only under cold operating modes - This group would only be

reviewed by the EAL-user when the plant is in Cold Shutdown, Refueling or

Defueled mode.

The purpose of the groups is to avoid review of hot condition EALs when the plant is

in a cold condition and avoid review of cold condition EALs when the plant is in a

hot condition. This approach significantly minimizes the total number of EALs that

must be reviewed by the EAL-user for a given plant condition, reduces EAL-user

reading burden and, thereby, speeds identification of the EAL that applies to the

emergency.
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Within each of the above three groups, assignment of EALs to

categories/subcategories - Category and subcategory titles are selected to

represent conditions that are operationally significant to the EAL-user.

Subcategories are used as necessary to further divide the EALs of a category into

logical sets of possible emergency classification thresholds. The NAPS EAL

categories/subcategories are listed below.

NAPS EAL Groups, Categories and Subcategories

EAL Group/Category EAL Subcategory

Any Operating Mode:

R - Abnormal Rad Release/ Rad Effluent 1 - Offsite Rad Conditions
2 - Onsite Rad Conditions

H - Hazards 1 - Natural & Destructive Phenomena
2 - Fire or Explosion
3 - Toxic, Corrosive, Asphyxiant & Flammable
Gas
4 - Security
5 - Control Room Evacuation
6 - Judgment

E - ISFSI None

Hot Conditions:

S - System Malfunction 1 - Loss of Power
2 - RPS Failure
3 - Inability to Reach or Maintain Shutdown
Conditions
4 - Instrumentation / Communications
5 - Fuel Clad Degradation
6 - RCS Leakage
7 - Inadvertent Criticality

F - Fission Product Barriers None

Cold Conditions:

C - Cold Shutdown / Refuel System 1 - Loss of Power
Malfunction 2 - RCS Level

3 - RCS Temperature

4 - Communications
5 - Fuel Clad Degradation
6 - RCS Leakage
7 - Inadvertent Criticality
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The primary tool for determining the emergency classification level is the EAL Matrix. The

user of the EAL Matrix may (but is not required to) consult the EAL Technical Bases

Document in order to obtain additional information concerning the EALs under

classification consideration. The user should consult Sections 2.7 and 2.8, and

Attachments 1 and 2 of this document for such information.

2.7 Technical Bases Information

EAL technical bases are provided in Attachment 1 for each EAL according to EAL group

(Any, Hot, Cold), EAL category (R, C, E, H, S and F) and EAL subcategory. A summary

explanation of each category and subcategory is given at the beginning of the technical

bases discussions of the EALs included in the category. For each EAL, the following

information is provided:

Initiating Condition (IC)

Site-specific description of the generic IC given in NEI 99-01, Revision 4.

EAL Identifier

Each EAL is assigned a unique identifier to support accurate communication of the

emergency classification to onsite and offsite personnel. Four characters define each

EAL identifier:

1. First character (letter): Corresponds to the EAL category as described above (R,

C, E, H, S or F)

2. Second character (letter): The emergency classification (U, A, S or G)

3. Third character (number): The numerical sequence of the subcategories given in

the EAL matrix. If the category has only one,.subcategory, it is given the number

one (1).

4. Fourth character (number): The numerical sequence of the EAL within the EAL

matrix subcategory. If the subcategory has only one EAL, it is given the number

one (1).
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Classification:

Notification of Unusual Event (U), Alert (A), Site Area Emergency (S) or General

Emergency (G)

EAL (enclosed in rectangle)

Exact wording of the EAL as it appears in the EAL Matrix

Mode Applicability

One or more of the following plant operating conditions comprise the mode to which

each EAL is applicable: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot

Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled, All - All modes, N/A - Not

Applicable. (See Section 2.8 for operating mode definitions.)

Basis:

Description of the rationale for the EAL

NAPS Basis Reference(s):

Site-specific source documentation from which the EAL is derived

2.8 Operating Mode Applicability

Technical Specifications Table 1.1-1 "Modes" defines the following operating modes.

Defueled is defined in VPAP-2805, Shutdown Risk Program, definition 4.8.

1 Power Operations

Keff > 0.99 and rated thermal power > 5%.

2 Startup

Keff - 0.99 and.rated thermal power < 5%.

3 Hot Standby

Keff < 0.99 and average reactor coolant temperature Tagv> 3500F.

4 Hot Shutdown

Keff < 0.99 and average reactor coolant temperature 350*F > Tavg > 200'F with all

reactor vessel head closure bolts fully tensioned.
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5 Cold Shutdown

Keff< 0.99 and average reactor coolant temperature Tavg < 200'F with all reactor

vessel head closure bolts fully tensioned.

6 Refuelingq

One or more reactor vessel head closure bolts less than fully tensioned.

D Defueled

All fuel assemblies have been removed from Containment.

The plant operating mode that exists at the time that the event occurs (prior to any

protective system or operator action is initiated in response to the condition) should be

compared to the mode applicability of the EALs. If a lower or higher plant operating mode

is reached before the emergency classification is made, the declaration shall be based on

the mode that existed at the time the event occurred. If additional events occur, the

declaration shall be based on the mode that existed at the time the new event occurred.

This logic is applied to determine the plant operation mode, EAL categories (C, F, S) and

EAL chart (hot or cold) applicability.

Example:

While in Cold Shutdown, an event occurs that results in the RCS temperature

exceeding 200 OF. Evaluation is performed using Cold EALs and a Notification of

Unusual Event is declared per EAL CU3.1. If an additional event occurs, such as

the plant experiences a loss of offsite power (new event), it would be evaluated

under the System Malfunction (Hot) series of EALs.
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2.9 Classifying Transient Events

For some events, the condition may be corrected before a declaration has been made.

For example, an emergency classification is warranted When automatic and manual

actions taken within the control room do not result in a required reactor trip. However, it is

likely that actions taken outside of the control room will be successful, probably before the

Station Emergency Manager (SEM) classifies the event. The keyconsideration in this

situation is to determine whether or not further plant damage occurred while the corrective

actions were being taken. In some situations, this can be readily determined; in other

situations, further analyses (e.g., coolant sampling) may be necessary.

In general, observe the following guidance: Classify the event as indicated and terminate

the emergency once assessment shows that there were no consequences from the event

and other termination criteria are met. For example, a momentary event, such as an

ATWS or an earthquake, requires declaration even though the condition may have been

resolved by the time the declaration is made.

* An ATWS represents a failure of a front-line safety-related structure, system or

component (RPS) designed to protect the health and safety of the public.

* The effect of an earthquake on plant equipment and structures may not be readily

apparent until investigations are conducted.

There may be cases in which a plant condition that exceeded an EAL threshold was not

recognized at the time of occurrence, but is identified well after the condition has occurred

(e.g., as a result of routine log or record review) and the condition no longer exists. In

these cases, an emergency shall not be declared. Reporting requirements of 10 CFR

50.72 are applicable and the guidance of NUREG-1022, Rev. 2, Section 3 should be

applied.
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2.10 Imminent EAL Thresholds

Although the majority of the EALs provide very specific thresholds, the SEM must remain

alert to events or conditions that lead to the conclusion that exceeding the EAL threshold is

imminent. If, in the judgment of the SEM, an imminent situation is at hand, the

classification should be made as if the threshold has been exceeded. While this is

particularly prudent at the higher emergency classes (the early classification may permit

more effective implementation of protective measures), it is nonetheless applicable to all

emergency classes.

Additionally, for those EAL thresholds with a time criteria, in the absence of information to

the contrary, assume that the applicable time criteria has already been exceeded if the

length of time which the EAL threshold conditions have existed is unknown.

2.11 Anticipated/Planned Actions

There may be a condition in which an EAL threshold is anticipated to be exceeded as part

of an approved andplanned evolution and for which compensatory actions are taken. It is

not expected that an emergency be declared for these evolutions where an EAL threshold

is intentionally exceeded as part of the approved and planned evolution.

2.12 Unit-Specific Equipment/Component Designation

NAPS is a dual-unit PWR. The EALs are written to apply to both units. When equipment or

components are specified within the text of an EAL, the Unit 1 designator is provided

followed by the Unit 2 designator in parentheses.

3.0 REFERENCES

3.1 Developmental Documents

A. NEI 99-01 Revision 4, Methodology for Development of Emergency Action

Levels

B. NUMARC/NESP-007 Rev. 2, Methodology for Development of Emergency

Action Levels, "Questions and Answers"
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C. NRC Regulatory Issue Summary (RIS) 2003-18, Use of Nuclear Energy

Institute (NEI) 99-01, Methodology for Development of Emergency Action

Levels, Revision 4, Dated January 2003, including Supplement 1 (July 13,

2004) and Supplement 2 (draft April 27, 2005)

D. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for

Security-Based Events"

E., NEI Guidance "Enhancements to Emergency Preparedness Programs for

Hostile Action May 2005" (Revised November 18, 2005)

F. NRC Regulatory Issue Summary 2006-12, Endorsement of Nuclear Energy

Institute Guidance "Enhancements to Emergency Preparedness Programs

for Hostile Action" (July 2006)

3.2 Interface Documents

A. EPIP-1.01 Emergency Manager Controlling Procedure

B. NAPS EAL Matrix

3.3 Commitments

None
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4.0 DEFINITIONS & ACRONYMS

Definitions

-Adversary

As applied to security EALs, an armed or suspected-to-be-armed intruder whose intent is

to commit sabotage, disrupt station operations or otherwise commit a crime on station

property.

Affecting Safe Shutdown

Event in progress has adversely affected functions that are necessary to bring the plant to

and maintain it in the applicable hot or cold shutdown condition. Plant condition

applicability is determined by Technical Specification LCOs in effect.

Example 1: Event causes damage that results in entry into an LCO that requires the
plant to be placed in hot shutdown. Hot shutdown is achievable, but cold shutdown is
not. This event is not "affecting safe shutdown."

Example 2: Event causes damage that results in entry into an LCO that requires the
plant to be placed in cold shutdown. Hot shutdown is achievable, but cold shutdown is
not. This event is "affecting safe shutdown."

Aircraft

A machine or device, such as an airplane, helicopter, glider, or lighter-than-air craft, that is
capable of atmospheric flight.

Airliner

A large aircraft with the potential for causing significant damage to the plant.

Alert

Events are in progress or have occurred which involve an actual or potential substantial

degradation of the level of safety of the plant or a security event that involves probable life

threatening risk to site personnel or damage to site equipment because of hostile action.

Any releases are expected to be limited to small fractions of the EPA Protective Action

Guideline exposure levels.
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Available

The status of a system, structure, or component that is in service or can be placed in

service in a functional or operable state by immediate manual or automatic actuation.

(VPAP-2805, Shutdown Risk Program)

Bomb

Refers to an explosive device suspected of having sufficient force to damage plant

systems or structures.

Civil Disturbance

A group of unexpected or unauthorized individuals violently protesting station operations or

activities at the site.

Close

To position a valve or damper so as to prevent flow of the process fluid. To make an

electrical connection to supply power.

Confinement Boundary

Is the barrier(s) between areas containing radioactive substances and the environment.

Confirm

To prove to be true, exact, or accurate by observation of a condition or characteristic for

comparison with an original or procedural requirement.

Containment Closure

The action to secure Containment as a functional barrier to fission product release during

plant shutdown conditions (VPAP-2805, Shutdown Risk Program). Establishment of

Containment closure means that all potential escape paths are closed. Since there is no

potential for containment pressurization, the Appendix J leakage criteria and tests are not

required (Technical Specifications Basis 3.9.4).

Contiguous

Being in actual contact; touching along a boundary or at a point.

Control

To perform manual operations of equipment to satisfy some predetermined requirements.
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Decreased Inventory

A condition with fuel in the Reactor Vessel and any RCS Loop Stop Valve closed, or RCS

water level less than five percent (5%) in the pressurizer. (With the Reactor Vessel Head

removed and the Reactor Cavity filled to at least 23 feet above the Reactor Vessel Flange,

the RCS is not considered to be in a decreased inventory condition.) (VPAP-2805,

Shutdown Risk Program)

EPA PAGs

Environment Protection Agency Protective Action Guidelines. The EPA PAGs are

expressed in terms of dose commitment: 1 Rem TEDE or 5 Rem Thyroid CDE. Actual or

projected offsite exposures in excess of the EPA PAGs requires NAPS to recommend

protective actions for the general public to offsite planning agencies.

Exceeds

To go or be beyond a stated or implied limit, measure, or degree.

Explosion

Is a rapid, violent, unconfined combustion, or catastrophic failure of pressurized equipment

that imparts energy of sufficient force to potentially damage permanent structures,

systems, or components.

Extortion

Is an attempt to cause an action at the station by threat of force.

Faulted

In a steam generator, the existence of secondary side leakage that results in an

uncontrolled decrease in steam generator pressure or the steam generator being

completely depressurized.

Failure

A state of inability to perform a normal function.

Fire

Combustion characterized by heat and light. Sources of smoke such as slipping drive

belts or overheated electrical equipment do not constitute fires. Observation of flame is

preferred but is NOT required if large quantities of smoke and heat are observed.
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Fission Product Barriers (FPB)

Multiple physical barriers any one of which, if maintained intact, precludes the release of

significant amounts of radioactive fission products to the environment. The FPBs are the

Reactor Fuel Clad (FC), Reactor Coolant System (RCS) and Containment (CNTMT).

Flooding

A condition where water from an uncontrolled source is entering the room faster than

installed equipment is capable of removal, resulting in a rise of water level within the room.

Freshly Off-loaded Core

For the purpose of this EAL scheme, freshly off-loaded core means any spent fuel in the

Spent Fuel Pit.

General Emergency

Events are in progress or have occurred which involve actual or imminent substantial core

degradation or melting with potential for loss of containment integrity or hostile action that

results in an actual loss of physical control of the facility. Releases can be reasonably

expected to exceed EPA Protective Action Guideline exposure levels offsite for more than>

the immediate site area.

Hostage

Person(s) held as leverage against the station to ensure that demands will be met by the

station.

Hostile Action

An act toward a Nuclear Power Plant or its personnel that includes the use of violent force

to destroy equipment, takes hostages, and /or intimidates the licensee to achieve an end.

This includes attack by air, land, or water using guns, explosives, projectiles, vehicles, or

other devices used to deliver destructive force. Other acts that satisfy the overall intent

may be included. Hostile action should not be construed to include acts of civil

disobedience or felonious acts that are not part of a concerted attack on the Nuclear

Power Plant. Nonterrorism-based EALs should be used to address such activities, (e.g.,

violent acts between individuals in the owner controlled area.)
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Hostile Force

One or more individuals who are engaged in a determined assault, overtly or by stealth

and deception, equipped with suitable weapons capable of killing, maiming, or causing

destruction.

Immediately Dangerous to Life and Health (IDLH)

A condition that either poses an immediate threat to life and health or an immediate threat

of severe exposure to contaminants which are likely to have adverse delayed effects on

health.

Intruder

Person(s) present in a specified area without authorization.

Intrusion

The act of entering without authorization. Discovery of a bomb in a specified area is

indication of intrusion into that area by a hostile force.

Lower Flammability Limit (LFL)

The minimum concentration of a combustible substance that is capable of propagating a

flame through a homogenous mixture of the combustible and a gaseous oxidizer.

Maintain

Take action, as necessary, to keep the value of the specified parameter within the

applicable limits.

Missile

An object thrown or projected usually so as to strike something at a distance. For the

purposes of the EALs a missile is any non-HOSTILE object which travels through the air

and damages plant equipment.

Normal Plant Operations

Activities at the plant site associated with routine testing, maintenance, or equipment

operations, in accordance with normal operating or administrative procedures. Entry into

abnormal or emergency operating procedures, or deviation from normal security or

radiological controls posture, is a departure from Normal Plant Operations.
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Notification of Unusual Event (NOUE)

Events are in progress or have occurred which indicate a potential degradation of the level

of safety of the plant or indicate a security threat to facility protection has been initiated. No

releases of radioactive material requiring offsite response or monitoring are expected

unless further degradation of safety-related structures, systems or components occurs.

Owner Controlled Area

The entire area contiguous to the Protected Area, owned by the Company and designated

to be controlled for security reasons (Nuclear Security Fleet Procedure SY-AA-101).

Primary System

The pipes, valves, and other equipment which connect directly to the Reactor Vessel or

reactor coolant system such that a reduction in Reactor Vessel pressure will effect a

decrease in the steam or water being discharged through an unisolated break in the

system.

Protected Area

An area encompassed by physical barriers and to which access is controlled. The

Protected Area refers to the designated security area around the reactor and turbine

buildings to which access is strictly controlled by the Plant Security Force.

Reduced Inventory Condition

A condition with fuel in the Reactor Vessel and water level lower than three feet below the

Reactor Vessel flange. This corresponds to 42 inches above RCS Hot Leg center-line

(VPAP-2805, Shutdown Risk Program).

Restore

To return a parameter or component to the desired state.

Ruptured

In a steam generator, existence of primary-to-secondary leakage of a magnitude sufficient

to require or cause a reactor trip and safety injection.
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Sabotage

A hostile action of deliberate damage, misalignment, or mis-operation of plant equipment

with the intent to render the equipment inoperable. Equipment found tampered with or

damaged due to malicious mischief may not meet the definition of Sabotage until this

determination is made by security supervision.

Safe Plant Shutdown

Hot or cold shutdown (reactor subcritical) with control of coolant inventory and decay heat

removal.

Safety Function

Reactivity control (ability to shutdown the reactor and maintain shutdown), RCS inventory

control (ability to cool the core), secondary heat removal (ability to maintain a heat sink)

and Spent Fuel Pit (Pool) cooling (ability to remove decay heat from irradiated fuel in

storage).

Safety-Related Structures, Systems and Components (as defined-in 10CFR50.2)

Those structures, systems and components that are relied upon to remain functional

during and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

Security Condition

Any security event as listed in the approved security contingency plan that constitutes a

threat/compromise to site security, threat/risk to site personnel, or a potential degradation

to the level of safety of the O3lant. A security condition does not involve a hostile action.

Significant Transient

An unplanned event involving any of the following:
" Automatic turbine runback > 25% thermal reactor power
" Electrical load rejection > 25% full electrical load
" Reactor trip
" Safety injection activation

" Thermal power oscillations > 10%
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Site Area Emergency

Events are in progress or have occurred which involve an actual or likely major failures of

plant functions needed for protection of the public or hostile action that results in intentional

damage or malicious acts; 1) toward site personnel or equipment that could lead to the

likely failure of or; 2) that prevent effective access to equipment 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 beyond the site boundary.

Site Boundary

The power station proper and the 5000 ft radius circle from the center of the now

abandoned Unit 3 containment (UFSAR Section 2.1.1.3).

Strike Action

Work stoppage within the Protected Area by a body of workers to enforce compliance with

demands made on NAPS. The strike action must threaten to interrupt normal plant

operations.

Sustained

Prolonged. Not intermittent or of a transitory nature.

Trip

(1) Automatic function, a device trips on overload undervoltage, high

voltage/runoutlundercurrentlthermal overload; (2) To manually activate a function.

Unavailable

Not able to perform its intended function.

Uncontrolled

An evolution lacking control, butJs not the result of operator action.

Unisolable

A breach or leak that cannot be promptly isolated.

Unplanned

A parameter change or an event that is not the result of an intended evolution and requires

corrective or mitigative actions.
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Valid

An indication, report, or condition, is considered to be VALID when it is verified by (1) an

instrument channel check, or (2) indications on related or redundant indicators, or (3) by

direct observation by plant personnel, such that doubt related to the indicator's operability,
/

the condition's existence, or the report's accuracy is removed. Implicit in this definition is

the need for timely assessment.

Visible Damage

Damage to equipment or structure that is readily observable without measurements,

testing, or analysis. Damage is sufficient to cause concern regarding the continued

operability or reliability of affected structure, system, or component. Example damage

includes: deformation due to heat or impact, denting, penetration, rupture, cracking, paint

blistering. Surface blemishes (e.g., paint chipping, scratches) should not be included.

Vital Area

Any plant area which contains vital equipment. Any area, normally within the protected

area, which contains equipment, systems, components, or material, the failure,

destruction, or release of which could directly or indirectly endanger the public health and

safety by exposure to radiation.
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Acronyms

AC ..................................................................................................... Alternating Current

ATW S .................................................................... Anticipated Transient W ithout Scram

BW R ............................................................................................. Boiling W ater Reactor

CDE ................................................................................... Com m itted Dose Equivalent

CFR ................................................................................... Code of Federal Regulations

CR ............................................................................................................. Control Room

CTM T .......................................................................................................... Containment

CSF ............................................................................................. Critical Safety Function

CSFST ................................................................... Critical Safety Function Status Tree

DC ...................... ...................................................................................... Direct Current

DE ......................................................................................................... Dose Equivalent

DSC ..................................... : ........................................................ Dry Storage Canister

EAL .......................................................................................... Em ergency Action Level

ECCS ............................... ......................................... Emergency Core Cooling System

EO F ............................................................................... Em ergency O perations Facility

EOP ....................................... ............................. Em ergency Operating Procedure

EPA ............................................................................ Environm ental Protection Agency

EPIP .............................................................. Em ergency Plan Im plementing Procedure

ESF ................................................................................ Engineered Safeguard Feature

ESW ...................................................................................... Emergency Service W ater

FAA .............................................................................. Federal Aviation Adm inistration

FBI ................................................................................ Federal Bureau of Investigation

FEMA ............................................................ Federal Em ergency Managem ent Agency

FSAR ............................................................................. ... Final Safety Analysis Report

GE ................................................................................................... General Em ergency

HOO ............................................................................. Headquarters Operations Officer

IC ..................... ................................................................................. Initiating Condition

IPEEE .............. Individual Plant Examination of External Events (Generic Letter 88-20)

ISFSI ......................................................... Independent Spent Fuel Storage Installation

Keff ..................................................................... Effective Neutron M ultiplication Factor

LCO ................................................................................ Lim iting Condition of Operation
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LER ............................................................................................. Licensee Event Report

LO CA ...................................................................................... Loss of Coolant Accident

LW R ................................................................................................ Light W ater Reactor

M STV .......................................................................................... M ain Steam Trip Valve

M SL ....................................................................................................... M ean Sea Level

m R ......................................................................................................... ... m illiRoentgen

M W ...................................................................................... ! .......................... M egawatt

NEI ............................................................................................ Nuclear Energy Institute

NPP ................................................................................................ Nuclear Power Plant

NRC ............................................................................ Nuclear Regulatory Com m ission

NSSS ............................................................................. Nuclear Steam Supply System

NORAD ...................... North American Aerospace Defense Command

NO UE ............................................................................... Notification of Unusual Event

O BE ................................................................................... O perating Basis Earthquake

O CA ........................................................................................... Owner Controlled Area

O DCM ......................................................................... Off-site Dose Calculation M anual

O RO .............................................................................. Off-site Response O rganization

PA ....................................................................... ; ................................... Protected Area

PRA/PSA .................. Probabilistic Risk Assessment / Probabilistic Safety Assessment

PW R ..................................................................................... Pressurized W ater Reactor

PSIG ............................................................................. Pounds per Square Inch Gauge

R ............... ..................................................................................................... Roentgen

RCC ......................................................................................... Reactor Control Console

RCS ......................................................................................... Reactor Coolant System

rem .................................................................... Roentgen Equivalent M an

RETS ...................................................... Radiological Effl uent Technical Specifications

RPS ....................................................................................... Reactor Protection System

RPV ........................................................................................ Reactor Pressure Vessel

RVLIS ............................................................... Reactor Vessel Level Indicating System

SBO ..................................................................................................... Station Blackout

SFP ......................................................................................................... Spent Fuel Pit

SG ............. 7 ....................... ........................... Steam Generator
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S I ........................................................................................................... S a fe ty Inje ctio n

SPDS ........................................................................ Safety Parameter Display System

S R O ......................................................................................... S enior R eactor O perator

SSSC ............................................................................... Sealed Surface Storage Cask

SWPH ................................................................................. Service Water Pump House

SWVH ............................................ Service Water Valve House

TEDE ............................................................................ Total Effective Dose Equivalent

T O A F ................................................................ ................................. T op of A ctive F uel

TS C .............................................................. ....................... Technical S upport C enter

UFSAR ............................................................... Updated Final Safety Analysis Report

5.0 ATTACHMENTS

5.1 Attachment 1, Emergency Action Level Technical Bases

5.2 Attachment 2, Fission Product Barrier Loss / Potential Loss Matrix and Basis
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Attachment 1 - Emergency Action Level Technical Bases

Category R - Abnormal Rad Release I Rad Effluent

EAL Group: ANY (EALs in this category are applicable to

any plant condition, hot or cold.)

Many EALs are based on actual or potential degradation of fission product barriers

because of the elevated potential for offsite radioactivity release. Degradation of fission

product barriers though is not always apparent via non-radiological symptoms. Therefore,

direct indication of elevated radiological effluents or area radiation levels are appropriate

symptoms for emergency classification.

At lower levels, abnormal radioactivity releases may be indicative of a failure of

containment systems or precursors to more significant releases. At higher release rates,

offsite radiological conditions may result which require offsite protective actions. Elevated

area radiation levels in plant may also be indicative of the failure of containment systems

or preclude access to plant vital equipment necessary to ensure plant safety.

Events of this category pertain to the following subcategories:

1. Offsite Rad Conditions

Direct indication of effluent radiation monitoring systems provides a rapid assessment

mechanism to determine releases in excess of classifiable limits. Projected offsite

doses, actual offsite field measurements or measured release rates via sampling

indicate doses or dose rates above classifiable limits.

2. Onsite Rad Conditions

Sustained general area radiation levels in excess of those indicating loss of control of

radioactive materials or those levels which may preclude access to vital plant areas

also warrant emergency classification.
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RUI.1
Category: R - Abnormal Rad Release / Rad Effluent
Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseeu.eF *liquid radioactivity to the
environment that exceeds two times the radiological effluent
Technical Specifications for 60 minutes or longer

EAL:

RUI.1 Notification of Unusual Event
Valid reading on Circulating Water Discharge Tunnel Monitor SW-RM-130 (SW-RM-230)

> 2 times the Hi-Hi alarm setpoint for - 60 min. (Note 2 & 6)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.
Note 6: The read value shall be rounded down to the nearest tenth digit to facilitate reading the
logarithmic meter in the Control Room.

Mode Applicability:

All
Basis:
Unplanned liquid releases in excess oftwo times the site Technical Specifications, as

identified in the 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 Notification of Unusual Event

emergency class) 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 Technical Specification limit for 30 minutes does not exceed this initiating condition.

Further, the SEM 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. In the absence of data to the contrary, assume that the release duration has

exceeded the applicable time if an ongoing release is detected and the release start time
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Attachment 1 - Emergency Action Level Technical Bases

RUI.1 (cont)

is unknown.

The effluent monitor alarm setpoints are established to ensure the Technical Specification

release limits are not exceeded. Using a value of >2 times the Hi-Hi alarm pointprovides

a recognizable threshold value.

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
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RUI.2
Category: R - Abnormal Rad Release I Rad Effluent
Q • _ i•Lk V W 1 - Off~itA R~d Cnnditinn~

Initiating Condition: Any unplanned release of liquid radioactivity to the environment
that-exceeds two times the radiological effluent Technical
Specifications for 60 minutes or longer

EAL:

RUI.2 Notification of Unusual Event

Confirmed sample analyses for liquid releases indicate concentrations or release rates > 2

x Technical Specifications limits for -> 60 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded.. or will likely exceed, the'
1ý : " : I " " 6 6 1 A ; 11
dLJUIIl.,dUll lIlII•. III L e• dUL me.nlte UI Udtd LU tL co L tUIaIrl dl. I:Ulll LI ldtL ell r I ease UUldLIUII I Id

exceeded the applicable time if an on-goingq release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Unplanned releases in excess of two times the site Technical Specification limits, as

identified in the 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 Notification of Unusual Event

emergency class) 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

- Formatted: Line spacing: 1.5 lines

intended that the release be averaged over 60 minutes. For example, a release of 4 times

the Technical Specification limit for 30 minutes does not exceed this initiating condition.

Further, the SEM 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. In the absence of data to the contrary, assume that the release duration has

exceeded the applicable time if an onooinq release is detected and the release start time is

unknown.
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RU1.2 (cont).

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
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Category:

Sub-category:

RU1.3
.- - I Formatted: Right

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous Or liquidgaseous radioactivity
to the environment that exceeds two times the allocated
radiological effluent TeGhnieal ODCM Speoifioations limits for 60
minutes or longer

EAL:

RU1.23 Notification of Unusual Event

Valid reading on any gaseous monitors > Table R-1 column "NOUE" for > 60 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE

Vent Stack A VG-RI-179-1 or 2 4.OOE+08 pci/sec 4.OOE+07 pCi/sec 4.56E+06 pCi/sec 3.60E+05 Ci/sec

Vent Stack B VG-RI-180-1 or 2 3.57E+08 pCi/sec 3.57E+07 pCi/sec 4.07E+06 pCi/sec 3,60+5Ci/sec

4.22 a_.E+0E•4

Process Vent GW-RI-178-1 or 2 3.70E+08 pCi/sec 3.70E+07 pCi/sec 4.22E+06 pLCi/sec 2.80E+05jCi/sec

Main Steam MS-RM-170 (270) 904AI-02
(Steam Safety) MS-RM-171 (271)' 8.62E+02 mR/hr 8.62E+01 mR/hr 9.81 E+00 mR/hr mR~hN/A

(Note 8) MS-RM-172 (272) _.A

AFWPT Exhaust
(Note 8) MS-RM-176 (276) 2.84E+02 mR/hr 2.84E+01 mR/hr 3.24E+00 mR/hr

Note 8: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.

Mode Applicability:

All
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RU1.2-3 (cont)
Basis:

Unplanned releases in excess of two times the site Tochnical Sp cificationcallocated

radiological effluent ODCM limits, as idontificd in tho Offcito Dc0 C•ac'ulation Manual'

(OGM)-,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 Notification of Unusual Event emergency class) 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 Tochnical Spcificationallocated ODCM limit for 30 minutes does not

exceed this initiating condition. Further, the SEM 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. In the absence of data to the contrary, assume that

the release duration has exceeded the applicable time if an ongoing release is detected

I and the release start time is unknown.
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The basis for the NOUE values te-correspond to 2 x the allocated Offsite Dose Calculation

Manual (ODCM) limit, which is determined using annual average meteorological

dispersion. The ODCM limit is applicable to total releases from the site at any point in time

(i.e., "instantaneous release rate limit"). This limit is used to calculate the release rate

(tICi/sec) for each release Pathway which would yield 500 mrem in a year. An allocation

factor is applied to each Pathway to determine the allocated ODCM limit for that Pathway.

The allocation factor applied for the Process Vent is 10% or 0.1, and for Vent A and Vent B

is 100% or 1.0. The EAL values for the NOUE were calculated as 2 x the allocated ODCM

limit for each pathway. This method follows the guidance from NEI 99-01 and provides a

iustifiable basis for increased NOUE thresholds based on established methods and

setpoints provided in the facility ODCM. Due to the fact that there are no ODCM limits on

steam safeties or auxiliary feedwater exhausts and the limited ability for these respective

radiation monitors to detect low level activity in these steam line configurations, the NOUE

classification threshoulds for the steam safeties and auxiliary feedwater exhaust are being

labeled N/A (not applicable).
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RU1.3 (cont)
NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
2. Calc. PA-0225, Rev 0, Addendum 00.B North Anna Radiation Monitor Conversion

Factors and EAL Readings
3. Technical Requirement Manual, Table 3.3.7-1

4 . NRC Lottor SN 09 241 datod 418/09 for AF=WPT Exhaust NOUE value
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RU1.34
Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Any unplanned release of gaseous e9Fliquid-radioactivity to the
environment that exceeds two times the allocated radiological
effluent Tochncial Spocificatio.ns ODCM limits for 60 minutes or
longer

EAL:

RU1.34 Notification of Unusual Event

Confirmed sample analyses for gaseous e9FIiquid-releases indicate concentrations or

release rates > 2 x Tcchnical Spccificaticthe allocated OCM limits for - 60 min. (Note

2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Unplanned releases in excess of two times the sitc T h , • ....... .t.....1". ..... ,i•,to •o•.•....•.;•'•.. "• , ,• ,• .............

OR
iUUIIUIIU inI theU O.JitIL UDtAJ aIGUUjlIatio ManuaIl~ kU%...1)adIIUaLu rauioloUIcdI eItIue

ODCM limits, 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 Notification of Unusual Event emergency class) 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 Tochnica Spocificatin, allocated

OCM limit for 30 minutes does not exceed this initiating condition. Further, the SEM

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. In the absence of

data to the contrary, assume that the release duration has exceeded the applicable time if

an ongoing release is detected and the release start time is unknown.
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RU1.3-4_(cont)

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
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RA1.1

Category: R - Abnormal. Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specifications for 15 minutes or longer

EAL:

RA1.1 Alert

Valid reading on Circulating Water Discharge Tunnel Monitor SW-RM-130 (SW-RM-230)

> 200 times the Hi-Hi alarm setpoint or offscale high for > 15 min. (Note 2 & 6)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is

,unknown.
Note 6: The read value shall be rounded down to the nearest tenth digit to facilitate reading the
logarithmic meter in the Control Room.

Mode Applicability:

All

Basis:

This EAL addresses a potential or actual decrease in the level of safety of the plant as

indicated by a radiological release that exceeds, by a factor of 200, regulatory

commitments for an extended period of time. NAPS incorporates features intended to

control the release of radioactive effluents to the environment. Additionally, there are

administrative controls established to prevent unintentional releases, or control and

monitor intentional releases. These controls are located in the Offsite Dose Calculation

Manual (ODCM). The occurrence of extended, uncontrolled radioactive releases to the

environment is indicative of a degradation in these features and/or controls.
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RAI.1 (cont)

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

The Alert liquid release value is 200 times the monitor alarm setpoint value or offscale

high. This event escalates from the Notification of Unusual Event by escalating the

magnitude of the release by a factor of 100. Using a value of >200 times the Hi-Hi alarm

point or offscale high provides a recognizable threshold value.

The setpoints are established to ensure the Technical Specification release limits are not

exceeded.

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
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RA1.2

Category:

Sub-category:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specifications for 15 minutes or longer

EAL:

RA1.2 Alert,

Valid reading on any gaseous monitors > Table R-1 column "Alert" for ? 15 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE
4~4e=.,O43,60E+

Vent Stack A VG-RI-179-1 or 2 4.OOE+08 pCi/sec 4.00E+07 pCi/sec 4.56E1+06 pCi/sec o60_ pc.i/sec

4-•4.60E+
Vent Stack B VG-RI-180-1 or 2 3.57E+08 pci/sec 3.57E+07 pCi/sec 4.07E+06 pCi/sec 05 pc.i/sec

40-54..4s2.80E+
Process Vent GW-RI-1 78-1 or 2 3.70E+08 pCi/sec 3.,70E+07 pCi/sec 4.22E+06 p.Ci/sec 0_55 pCi/sec

Main Steam MS-RM-170 (270)
(Steam Safety) MS-RM-171 (271) 8.62E+02 mR/hr 8.62E+01 mR/hr 9.81 E+00 mR/hr

(Note 8) MS-RM-1 72 (272) _

AFWPT Exhaust,,%4-4(Note 8 u MS-RM-176 (276) 2.84E+02 mR/hr 2.84E+01 mR/hr 3.24E+00 mR/hr
(Note 8) -R4qF'/..AA

Note 8: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.

Mode Applicability:

All
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RA1.2 (cont)

Basis:

This EAL addresses a potential or actual decrease in the level of safety of the plant as

indicated by a radiological release that exceeds, by a factor of 200, regulatory

commitments for an extended period of time. NAPS incorporates features intended to

control the release of radioactive effluents to the environment. Additionally, there are

administrative controls established to prevent unintentional releases, or control and

monitor intentional releases. These controls are located in the Offsite Dose Calculation

Manual (ODCM). The occurrence of extended, uncontrolled radioactive releases to the

environment is indicative of a degradation in these features and/or controls.

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

-- The calculated values for the Auxiliary Feedwater Pump Turbine (AFWPT) Exhaust

are slightly higher for Unit 1 vs. Unit 2. Unit 2 values are used in Table R-1. This

eliminates a possibility of human error, reading wrong unit value and simplifies table. A

Unit 1 event would be classified at a slightly lower value than calculated but within the error

margin of the radiological calculation. An exceptien to the AFWPT Exhai'Jt valu'oc iS

identified in Reference 3.

Releases should not be prorated or averaged. For example, a release exceeding 3 x Alert

threshold for 5 minutes does not meet the threshold for declaration.

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
2. Calc. PA-0225, Rev 0, Addendum 00B, North Anna Radiation Monitor Conversion

Factors and EAL Readings
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RA1.3

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specification for 15 minutes or longer

EAL:

RA1.3 Alert

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > 200 xjTechnical Specification limits for > 15 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Confirmed sample analyses in excess of two hundred times the site Technical

Specification limits, as identified in the Offsite Dose Calculation Manual (ODCM), that

continue for 15 minutes or longer represent an uncontrolled situation and hence, a

potential degradation in the level of safety. This event escalates from the Notification of

Unusual Event by raising the magnitude of the release by a factor of 100 over the

Notification of Unusual Event level (i.e., 200 times Technical Specifications). Releases

should not be prorated or averaged. For example, a release exceeding 3 x Alert threshold

for 5 minutes does not meet the threshold for declaration.
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The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

NAPS Basis Reference(s):

1. VPAP-2103N Offsite Dose Calculation Manual (North Anna)
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RSI.1

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition:` Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

EAL:

RSI.1 Site Area Emergency

Valid reading on any gaseous radiation monitors that exceeds or is expected to exceed

Table R-1 column "SAE" for > 15 min. (Note 1 & 2)

Note 1: If dose assessment results are available at the time of declaration, the classification should
be based on dose assessment instead of radiation monitor readings. While necessary
declarations should not be delayed awaiting results, the dose assessment should be initiated /
completed in order to determine the proper classification (See EAL RS1.2/RG1.2).

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE

4 E6R.043.60E+
Vent Stack A VG-RI-179-1 or 2 4.OOE+08 pCi/sec 4.OOE+07 pCi/sec 4.56E+06 pCi/sec 05 ptCi/sec

404.4.60E+
Vent Stack B VG-RI-180-1 or 2 3.57E+08 pCi/sec 3.57E+07 pCi/sec 4.07E+06 pCi/sec 05 pci/sec

Process Vent ' GW-RI-178-1 or 2 3.70E+08 pCi/sec 3.70E+07 pCi/sec 4.22E+06 pCi/sec 4 22r4i/42.80E+
Process5 venpi/sec

Main Steam MS-RM-170 (270) 9.8:--O2
(Steam Safety) MS-RM-171 (271) 8.62E+02 mR/hr 8.62E+01 mR/hr 9.81 E+00 mR/hr -Rlh-O2

(Note 8) MS-RM-1 72 (272)

AFWPT Exhaust M2246 04

(Note 8) MSRM-176 (276) 2.84E+02 mhr 2.84E+01 mR/hr 3.24E+00 mR/hr /A

Note 8: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.
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RS.1 (cont)

Mode Applicability;

All

Basis:

This EAL addresses radioactivity releases that can result in doses at or beyond the Site

Boundary that exceed a fraction (10%) of the EPA Protective Action Guides (PAGs).

Releases of this magnitude are associated with the failure of plant systems needed for the

protection of the public. While these failures are addressed by other EALs, this EAL

provides appropriate diversity and addresses events which may not be able to be

classified on the basis of plant status alone (e.g., fuel handling accident in the Fuel

Building).

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

The calculated values for the Auxiliary Feedwater Pump Turbine (AFWPT) Exhaust are

slightly higher for Unit 1 vs. Unit 2. Unit 2 values are used in Table R-1. This eliminates a

possibility of human error, reading wrong unit value and simplifies table. A Unit 1 event

would be classified at a slightly lower value than calculated but within the error margin of

the radiological calculation. ARn oxcption to the AFWPT Exhaust valueC ic identified in

Refe-e4AR-d
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RSI.1 (cont)

Since dose assessment is based on actual meteorology whereas the monitor reading

EALs are not, the results from these assessments may indicate that the classification is not

warranted, or may indicate that a higher classification is warranted. For this reason,

emergency implementing procedures call for the timely performance of dose assessments

using actual meteorology and release information. If the results of these dose

assessments are available when the classification is made (e.g., initiated at a lower

classification level), the dose assessment results override the monitor readings listed in

Table R-1.

NAPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure

3. CaIc. PA-0225, Rev 0, Addendum 00B, North Anna Radiation Monitor Conversion
Factors and EAL Readings

4. NRC Lotter SN 09 241 dated 41RP00 for AFWPT Exhau-st NUE value
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RS1.2

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

EAL:

RS1.2 Site Area Emergency
Dose assessment using actual meteorology indicates doses at or beyond the Site

Boundary of EITHER:
> 100 mRem TEDE

OR
> 500 mRem Thyroid CDE

Mode Applicability:
All
Basis:

The 100 mRem integrated TEDE dose in this EAL is based on the 10 CFR 20 average

member of the public exposure. This value also provides a desirable gradient (one order

of magnitude) between the Alert, Site Area Emergency, and General Emergency classes.

It is deemed that exposures less than this limit are not consistent with the Site Area

Emergency class description. The 500 mRern integrated Thyroid CDE dose was

established in consideration of the 1:5 ratio of the EPA Protective Action Guidelines for

TEDE and thyroid exposure. In establishing the dose rate emergency action levels (e.g.,

EAL RS1.1, etc.),.a duration of one hour has been assumed. Therefore, the dose rate

EALs are based on a Site Boundary dose rate of 100 mRem/hr TEDE or 500 mRem/hr

Thyroid CDE, whichever is more limiting. Actual meteorology is specifically identified since

it gives the most accurate dose assessment. Actual meteorology (including forecasts)

should be used whenever possible.

NAPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
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RS1.3

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

EAL:

RSI.3 Site Area Emergency

Field survey indicates closed window dose rate > 100 mRem/hr that is expected to

continue for > 1 hr at or beyond the site boundary

OR
Field survey sample analysis indicates Thyroid CDE of > 500 mRem for 1 hr of inhalation
at or beyond the site boundary

Mode Applicability:

All

Basis:

The 100 mRem integrated TEDE dose in this EAL is based on the 10 CFR average

member of the public exposure. This value also provides a desirable gradient (one order

of magnitude) between the Alert, Site Area Emergency, and General Emergency classes.

It is deemed that exposures less than this limit are not consistent with the Site Area

Emergency class description. The 500 mRem integrated Thyroid CDE dose was

established in consideration of the 1:5 ratio of the EPA Protective Action Guidelines for

TEDE and thyroid exposure. In establishing the dose rate emergency action levels, a

duration of one hour is assumed. Therefore, the dose rate EALs are based on a Site

Boundary dose rate of 100 mRem/hr TEDE or 500 mRem/hr Thyroid CDE, whichever is

more limiting.

NAPS Basis Reference(s):

1. UFSAR Figure 2.1-3, Site Boundary
2. NAPS Emergency Plan Definitions
3. EPIP-4.16, Offsite Monitoring
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RGI.1

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

EAL:

RGI.1 General Emergency

Valid reading on any gaseous radiation monitors that exceeds or is expected to exceed

Table R-1 column "GE" for - 15 min. (Note 1 & 2)

Note 1: If dose assessment results are available at the time of declaration, the classification should
be based on dose assessment instead of radiation monitor readings. While necessary
declarations should not be delayed awaiting results, the dose assessment should be initiated /
completed in order to determine the proper classification (See EAL RS1.2/RG1.2).

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release, duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE

4 .4-54.60E+
Vent Stack A VG-RI-1 79-1 or 2 4.OOE+08 piCi/sec 4.OOE+07 p•Ci/sec 4.56E+06 pCi/sec 05 pCi/sec

,$4-O=*O43.60E+
Vent Stack B VG-RI-180-1 or 2 3.57E+08 pCi/sec 3.57E+07 pCi/sec 4.07E+06 pci/sec 40 pc.i/sec

4.-z2"-42.80E+
Process Vent GW-RI-178-1 or 2 3.70E+08 pCi/sec 3.70E+07 pCi/sec 4.22E+06 pCi/sec 05E Ci/sec

Main Steam MS-RM-170 (270)
(Steam Safety) MS-RM-171 (271) 8.62E+02 mR/hr 8.62E+01 mR/hr 9.81E+00 mR/hr FRA

(Note 8) MS-RM-172 (272)

AFWPT Exhaust 32F0(Note Exhaust MS-RM-176 (276) 2.84E+02 mR/hr 2.84E+01 mR/hr 3.24E+00 mR/hr"(Note 8) /A

Note 8: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.
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Mode Applicability:

All

Basis:

This EAL addresses radioactivity releases that can result in doses at or beyond the Site

Boundary that exceed the EPA Protective Action Guides (PAGs). Public protective actions

will be necessary. Releases of this magnitude are associated with the failure of plant

systems needed for the protection of the public and likely involve fuel damage. While

these failures are addressed by other EALs, this EAL provides appropriate diversity and

addresses events which may not be able to be classified on the basis of plant status alone.

It is important to note that, for the more severe accidentslthe release may be unmonitored

or there may be large uncertainties associated with the source term and/or meteorology.

The calculated values for the Auxiliary Feedwater Pump Turbine (AFWPT) Exhaust are

slightly higher for Unit 1 vs. Unit 2. Unit 2 values are used in Table R-1. This eliminates a

possibility of human error, reading wrong unit value and simplifies table. A Unit 1 event

would be classified at a slightly lower value than calculated but within the error margin of

the radiological calculation.. An xccption to tho AFWPT Exhaust valu'e is identifiod in
RtcfcrcgRgc 4.

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

The Table R-1 column "GE" effluent monitor readings are one decade greater than the

"SAE" values.
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RGI.1 (cont)

Since dose assessment is based on actual meteorology, whereas the monitor reading

EALs are not, the results from these assessments may indicate that the classification is not

warranted, or may indicate that a higher classification is warranted. For this reason,

emergency implementing procedures call for the timely performance of dose assessments

using actual meteorology and release information. If the results of these dose

assessments are available when the classification is made (e.g., initiated at a lower

classification level), the dose assessment results override the monitor readings listed in

Table R-1.

NAPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
3. CaIc. PA-0225, Rev 0, Addendum 00B, North Anna Radiation Monitor Conversion

Factors and EAL Readings
4 NIRC I fntir R.N' 0 :241 datod 412!.'. fnr AFWAIPT Fxhiu, !N1 .IOF =_'a,-
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RG1.2

Category:

Sub-category:

Initiating Condition:

EAL:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

RG1.2 General Emergency
Dose assessment using actual meteorology indicates doses at or beyond the Site

Boundary of EITHER:

1000 mRem TEDE

OR

> 5000 mRem Thyroid CDE

Mode Applicability:

All

Basis:

The General Emergency values are based on the boundary dose resulting from an actual

or imminent release of gaseous radioactivity that exceeds 1000 mRem TEDE or 5000

mRem Thyroid CDE for the actual or projected duration of the release. The 1000 mRem

TEDE and the 5000 mRem Thyroid CDE integrated dose are based on the EPA Protective

Action Guidelines (PAGs) which indicates that public protective actions are warranted 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 since it gives the most accurate dose assessment. Actual meteorology
(including forecasts) should be used whenever possible. In establishing the dose rate

emergency action levels, a duration of one hour is assumed. Therefore, the dose rate

EALs are based on a Site Boundary dose rate of.1000 mRem/hr TEDE or 5000 mRem/hr

Thyroid CDE, whichever is more limiting.
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NAPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
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RG1.3

Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

EAL:

RGI.3 General Emergency

Field survey indicates closed window dose rate > 1,000 mRem/hr that is expected to

continue for > 1 hr at or beyond the site boundary
I

OR
Field survey sample analysis indicates Thyroid CDE of > 5,000 mRem for 1 hr of inhalation

at or beyond the site boundary

Mode Applicability:

All

Basis:

The 1000 mrem TEDE integrated dose in this EAL is based on the EPA Protective Action

Guidelines (PAGs) which indicate that public protective actions are warranted if the dose

exceeds 1 Rem TEDE. This value also provides a desirable gradient (one order of

magnitude) between the Site Area Emergency and General Emergency classes. It is

deemed that exposures less than this limit are not consistent with the General Emergency

class description. The 5,000 mRem integrated Thyroid CDE dose was established in

consideration of the 1:5 ratio of the EPA Protective Action Guidelines for TEDE and thyroid

exposure. In establishing the dose rate emergency action levels, a duration of one hour is

assumed.
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RG1.3 (cont)

NAPS Basis Reference(s):

1. UFSAR Figure 2.1-3, Site Boundary
2. NAPS Emergency Plan Definitions
3. EPIP-4.16 Offsite Monitoring
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RU2.1

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 2 - Onsite Rad Conditions

Initiating Condition: Unexpected increase in plant radiation

EAL:

RU2.1 Notification of Unusual Event

Valid low water level alarm or visual observation indicating uncontrolled water level
decrease in the refueling cavity, spent fuel pit or fuel transfer canal with all irradiated fuel
assemblies remaining covered by water

AND

Unplanned valid direct area radiation reading increases resulting in a valid Hi alarm on any
of the following radiation monitors:

* RM-RMS-1 62 (RM-RMS-262) Manipulator Crane Area
* RM-RMS-152- New Fuel Storage Area

* RM-RMS-153 - Fuel Pit Bridge

Mode Applicability:

All

Basis:

In light of Reactor Cavity Seal failure incidents at two different PWRs and loss of water in,

the Spent Fuel Pit/Fuel Transfer Canal at a BWR, explicit coverage of these types of

events via this EAL is appropriate given their potential for elevated doses to plant workers.

Loss of inventory from the refueling cavity, spent fuel pit (pool) or fuel transfer canal may

reduce water shielding above spent fuel and cause unexpected increases in plant

radiation. Classification as a Notification of Unusual Event is warranted as a precursor to a

more serious event.
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RU2.1 (cont)

The low water level alarm in this EAL refers to the Spent Fuel Pit (SFP) low level alarm.

The fuel transfer canal is normally in communication with the spent fuel pit. During

refueling operations, the refueling cavity in the Containment is filled and is in

communication with the fuel transfer canal when the fuel transfer tube is opened. A

decrease in water level in the SFP, fuel transfer canal or refueling cavity is therefore

sensed by the SFP low level alarm. Neither the refueling cavity nor the fuel transfer canal

is equipped with a low level alarm.

The SFP level is remotely monitored by level switch LS-FC-100. The level switch initiates

high and low level annunciators. The SFP WATER LEVEL LOW alarm (window 1 E-C6)

actuates if SFP level decreases to the 289 ft 4 in. el. (ref. 1). Local level indication is

provided by a ruled scale mounted on the east side of the counterfort. Normal level is

indicated by the 0 mark on the scale and corresponds to 289 ft 10 in. el. or normal SFP

level. Level is normally maintained between the 0 in. mark and the +3 in. mark. The low

level alarm corresponds to the -6 in. mark. If makeup to the SFP is required, it takes about

1300 gallons of water to increase SFP level one inch. Refueling cavity level is remotely

monitored by pressurizer level calibrated for cold conditions. Normal refueling cavity water

level is 2 ft below the refueling deck or 289 ft 10 in. el., which is approximately 55 percent

cold cal pressurizer level indicated on 1-RC-LI-1462 (2-RC-LI-1462). The relationship of

the low level alarm setpoint to the elevation of normal water level, the spent fuel

assemblies and spent fuel storage racks is illustrated in Figures R-1 and R-2 (ref. 3, 4, 5).
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RU2.1 (cont)

The probable causes of a loss of SFP or refueling cavity inventory and receipt of the low

level alarm are:

* The rupture of a cooling line

* Leakage past the transfer gate

" An improper valve lineup

" Loss of cooling and subsequent inventory boil-off

Allowing level to decrease could result in spent fuel being uncovered, reducing spent fuel

decay heat removal and creating an extremely hazardous radiation environment. Technical

Specification LCO 3.7.16 (ref..6) requires at least 23 ft of water above irradiated fuel

seated in the Spent Fuel Pit storage racks. If level decreases more than 4 ft 2 in. below the

0 mark, the LCO is not met (ref. 7). Technical Specification LCO 3.9.7 (ref. 8) requires at

least 23 ft of water above the Reactor Vessel flange during movement of fuel assemblies.

During refueling, this maintains sufficient water level in the fuel transfer canal, refueling

cavity, and SFP to retain iodine fission product activity in the water in the event of a fuel

handling accident. Therefore, this EAL is applicable for conditions in which irradiated fuel is

being transferred to and from the Reactor Vessel and the, SFP.

While a radiation monitor (e.g., RM-RMS-152 New Fuel Storage Area Radiation Monitor,

RM-RMS-153 Fuel Pit Bridge Radiation Monitor, RM-RMS-162 (RM-RMS-262)

Manipulator Crane Area could detect an increase in dose due to a drop in the water level,

it might not be a reliable indication, in and of itself, of whether or not inventory is being lost.

For example, the reading on an area radiation monitor (permanently installed or

temporary) located near the refueling cavity may increase due to planned evolutions such

as head lift, or even a fuel assembly being raised in the manipulator mast. Generally,

elevated radiation monitor indications need to be combined with anotherindicator (or

personnel report) of water loss.
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RU2.1 (cont)

For refueling events where the water level drops below the vessel flange, classification

would be via CU2.1. This event escalates to an Alert per RA2.1 if irradiated fuel outside

the reactor vessel is uncovered. For events involving irradiated fuel in the reactor vessel,

escalation would-be via the Fission Product Barrier Table for events in operating modes 1-

4.

Figure R-1: Spent Fuel Pit (Pool) & Refueling Cavity Levels
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RU2.1 (cont)

Figure R-2: Spent Fuel Pit (Pool), Fuel Transfer Canal and
Refueling Cavity Arrangement
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RU2.1 (cont)

NAPS Basis Reference(s):

1. AR 1-E-C6 Spent Fuel Pit Lo Level

2. 0-AP-27 Malfunction of Spent Fuel Pit System

3. 1-PT-93 (2-PT-93) Reactor Vessel Water Level Determination

4. UFSAR Figure 9.1-3

5. UFSAR Figure 9.1-9

6. Technical Specification LCO 3.7.16

7. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

8. Technical Specification LCO 3.9.7

9. Technical Specifications B.3.9.7

10. UFSAR Section 9.1

11.0-GOP-1 3.3 Assessment of Loss of Inventory

12. 0-AP-5.1 Common Unit Radiation Monitoring System

13. 11715-FM-3A, Sh.1 Arrangement Fuel Building

14. 11715-FM-3B, Sh. 2 Arrangement Fuel Building
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RU2.2

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 2 - Onsite Rad Conditions

Initiating Condition: Unexpected increase in plant radiation

EAL:

RU2.2 Notification of Unusual Event

Unplanned valid direct area radiation monitor reading increases by a factor of 1000 over

normal* levels

* Normal levels can be considered as the highest reading in the past 24 hours excluding

the current peak value

Mode Applicability:

All

Basis:

This EAL addresses unplanned increases in radiation levels inside the plant. These

radiation levels represent degradation in the control of radioactive material and a potential

degradation in the level of safety of the plant. Radiation levels may be determined via

installed area monitors, surveys, sampling or other means of obtaining an acceptable

radiation reading. This EAL escalates to an Alert per RA2.1 if the elevated radiation levels

impair the level of safe plant operation.

NAPS Basis Reference(s):

1. VPAP-2101 Radiation Protection Program
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RA2.1

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 2 - Onsite Rad Conditions

Initiating Condition: Damage to irradiated fuel or loss of water level that has or will
result in the uncovering of irradiated fuel outside the Reactor
Vessel

EAL:

RA2.1 Alert

Damage to irradiated fuel or loss of water level that has or will result in the uncovering of
irradiated fuel outside the Reactor Vessel resulting in a valid Hi-Hi alarm on any of the
following radiation monitors:

" RM-RMS-153 Fuel Pit Bridge
" RM-RMS-152 New Fuel Storage Area
* RM-RMS-162 (RM-RMS-262) Manipulator Crane Area

• RM-RMS-1 63 (RM-RMS-263) Containment Area
* RM-RMS-159 (RM-RMS-259) Containment Particulate
" RM-RMS-1 60 (RM-RMS-260) Containment Gaseous
" GW-RI-1 78-1 Process Vent Normal Range

Mode Applicability:

All
Basis:

This EAL addresses specific events that have resulted, or may result, in unexpected

increases in radiation dose rates within plant buildings and may be a precursor to a

radioactivity release to the environment. These events represent a loss of control over

radioactive material and represent degradation in the level of safety of the plant. These

events escalate from RU2.1 in that fuel activity has been released or is anticipated due to

fuel heatup. This EAL applies to spent fuel requiring water coverage and is not intended to

address spent fuel which is licensed for dry storage.
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RA2.1 (cont)

When considering escalation, information may come from:

" Radiation monitor readings

* Sampling and surveys

• Dose projections/calculations

* Reports from the scene regarding the extent of damage (e.g., refueling crew,

radiation protection technicians)

This EAL is defined by the specific areas where irradiated fuel is located, such as the

refueling cavity or Spent Fuel Pit (SFP).

The bases for the SFP area radiation high-high alarms and containment area and

ventilation radiation high alarms are a spent fuel handling accident and are, therefore,

appropriate for this EAL. In the Fuel Building, a fuel assembly could be dropped in the fuel

transfer canal or in the SFP. Should a fuel assembly be dropped in the fuel transfer canal

or in the SFP and release radioactivity above a prescribed level, the area radiation

monitors sound an alarm, alerting personnel to the problem. If valid high indication on RM-

RMS-1 52 or RM-RMS-1 53 (new fuel area or spent fuel bridge crane area) is received

while handling fuel in the Fuel Building, then placing in service the Auxiliary Building Iodine

Filter Banks per O-AP-30 is required (ref. 4). If Fuel Building area radiation reaches 1 R/hr,

personnel are evacuated from the Fuel Building (ref. 1).
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RA2.1 (cont)

Elevated background at the monitor due to decreasing water level may mask elevated

ventilation exhaust airborne activity and needs to be considered. However, while radiation

monitors may detect an increase in dose rate due to a drop in the water level, it might not

be a reliable indication of whether or not the fuel is covered. For example, the monitor

could in fact be properly responding to a known event involving transfer or relocation of a

source stored in or near the SFP or responding to a planned evolution such as removal of

the Reactor Vessel head. Interpretation of these EAL thresholds requires some

understanding of the actual radiological conditions present in the vicinity of the monitors.

This event escalates to a Site Area or General Emergency via radiological effluent EALs.

NAPS Basis Reference(s):

1. O-AP-27 Malfunction of Spent Fuel Pit System

2. O-AP-5.2 MGP Radiation Monitoring System

3. O-AP-5.1 Common Unit Radiation Monitoring System

4. O-AP-30 Fuel Failure During Handling

5. 1-AP-5 (2-AP-5) Radiation Monitoring System

6. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

7. NRC EAL FAQ 2006-013
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RA2.2

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 2 - Onsite Rad Conditions

Initiating Condition: Damage to irradiated fuel or loss of water level that has or will
result in the uncovering of irradiated fuel outside the Reactor
Vessel

EAL:

RA2.2 Alert

A water level drop in the reactor refueling cavity, spent fuel pit or fuel transfer canal that
will result in irradiated fuel becoming uncovered

Mode Applicability:

All

Basis:

This EAL addresses specific events that have resulted, or may result, in unexpected

increases in radiation dose rates within plant buildings and may be a precursor to a

radioactivity release to the environment. These events represent a loss of control over

radioactive material and degradation in the level of safety of the plant. These events

escalate from EAL RU2.1 in that fuel activity has been released or is anticipated due to

fuel heatup. This EAL applies to spent fuel requiring water coverage and is not intended to

address spent fuel which is licensed for dry storage.

When considering escalation, information may come from:

* Radiation monitor readings

* Sampling and surveys

" Dose projections/calculations

" .Reports from the scene regarding the extent of damage (e.g., refueling crew,

radiation protection technicians)
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RA2.2 (cont)

This EAL is defined by the specific areas where irradiated fuel is located such as the

refueling cavity, Reactor Vessel or SFP.

There is no remote level indication that level in the SFP or refueling cavity has dropped to

the level of the irradiated fuel. Depending on available level indication, the declared

threshold may need to be based on indications of makeup rate or decrease in refueling

water storage tank level.

The movement of irradiated fuel assemblies within Containment requires a minimum water

level of 23 ft above the top of the Reactor Vessel flange (ref. 1). During refueling activities,

this maintains sufficient water level in the refueling cavity, fuel transfer canal and SFP.

Sufficient water is necessary to retain iodine fission product activity in the water in the

event of a fuel handling accident.

The probable causes of a loss of SFP inventory are:

* The rupture of a cooling line

* Leakage past the transfer gate

* An improper valve lineup

a Loss of cooling and subsequent inventory boil-off

This event escalates to a Site Area or General Emergency via radiological effluent EALs.
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RA2.2 (cont)

NAPS Basis Reference(s):

1. Technical Specifications LCO 3.9.5

2. O-AP-27 Malfunction of Spent Fuel Pit System

3. O-AP-5.2 MGP Radiation Monitoring System

4. O-AP-5.1 Common Unit Radiation Monitoring System

5. O-AP-30 Fuel Failure During Handling

6. 1-AP-5 (2-AP-5) Radiation Monitoring System

7. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
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RA2.3

Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 2 - Onsite Rad Conditions

Initiating Condition: 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

EAL:

RA2.3 Alert

Valid radiation monitor or survey reading > 1.50E-02 R/hr (15 mR/hr) in areas requiring

continuous occupancy to maintain plant safety functions:

Control Room RM-RMS-157

OR
Central Alarm Station (CAS)

Mode Applicability:

All

Basis:

This EAL addresses elevated radiation levels in areas requiring continuous occupancy to

maintain safe plant'operation or perform a safe plant shutdown. The areas that meet this

threshold are the Control Room and the Central Alarm Station (CAS). The security alarm

station is included in this EAL because of its importance to permitting access to areas

required to assure safe plant operations.

The value of 15 mR/hr is derived from the 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 mR/hr value can be

averaged over the 30 days, the value is used here without averaging. The 30-day duration

implies an event potentially more significant than an Alert.
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RA2.3 (cont)

It is the impaired ability to operate the plant that results in the actual or potential

degradation of the level of safety of the plant. The cause or magnitude of the increase in

radiation levels is not a concern of this EAL. The SEM must consider the source or cause

of the elevated radiation levels and determine if any other EALs may be involved. For

example, a Control Room dose rate of 15 mR/hr 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, a Site Area Emergency or a General Emergency may be indicated by other

EAL categories.

The Control Room radiation monitor, RM-RMS-157, reads R/hr in scientific notation.

This EAL is not intended to apply to anticipated temporary radiation increases due to

planned events (e.g., Radwaste container movement, depleted resin transfers, etc.).

Areas requiring infrequent access and radiation levels that may adversely affect access to

these areas are addressed in EAL RA2.4.

'NAPS Basis Reference(s):

1. O-AP-5.1 Common Unit Radiation Monitoring System
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-RA2.4

Catogery.: R Abhnorml Rad Rolo~aroARAdFEffluont
Shu-bbcatogort;: 2 ~nsi*to R~ad Condeitins

IntaigCondition: Reloaso of ra-d-fiepactivo matorial Or inraosi adiation lvl
Within tho facility that impedes oporation of system6 required to
Maitain s~afe ooorations or to establih or rnaintain ncold shutdoWn

R-A-2.4 AleFt

44-i9f id- A-bROFFnal FadiatieA Feadinp > 2,000 FnFUhF OR Table R 2 AMA F9qLjiFiRg

AfFOquent aGGA-9-6; to ngigintain plaRt safety fundions;

T-able R-2 Infrequent Accees. A roaa

r-m~~~OrR, T;,1 -- •rAI r•F; •*Emnergoncy Switchgoar Rooems
*Emnergency Diesel Generators Rooms

. Quench Spray Pump Houses

*Safeguards Areas
*Main Steam Valye House
*Cable Spreading Rooms

- AuxiliaFry Fuel' Decontamination Buidings
- F=ue Oil Pump House Room A Or B
* Scr.'ice Water Pump and Valve House

i Intake Stru•ctue Control House
A uxiliar' Service Water UM House

*T rbieBilding
*Auxiliar,' Feedwater PumAp House
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-RA2.4-(Gmnfl

Modo Applicability:

All

This EAL addresses elevated radiati•n leoels in aroas requiring infrequent accoss in

urge.r to rnwnrwn'7 safe plant operation or •peor,, a sa pa,7t shutdown. ;-rea ra.iatien
levels abovo 2,0-0-0- mR'hr aro ini atvof radiat ion ldswhich m~ay limit porsonnel
accoss to .quipmon.t the opeo"ratn-R of which m.ay bo noodod to asAs ur adequate core

cooling or shutdown tho reactor. The basis of tho 2,000 mR'~hr valuo is as follows:

Tho NAPS annu Al admFinistrative porsonnol oxposuFro limit for a radiation workor
ithout a radiatieon dose oxtnso~nn form is 2,000 mPJyoar. It is assumed that an

emergency workor can roc'eivo up to his administrative limit without the need for

..m.rg.ncy oxposur authohrizatio-n and- unduly rostr-iting accoss to an area nec•ssa;,-

for safe plait shutdown. Assumning that an activity required to bo podorrFned in tho plan

would requiro a one hour stay time in that area, an arca exposuro rato of 2,000 mR'hr

would not unduly Fretrict access to aroas necossary for Safe plant shUtdOwn.p

It is- tho impairod ability to oporato tho plant that FUroSut in tho Ractua or potential
degrdation of tho loel of s.a .fety of tho plant..The us or magnitude of the incroaso in

radiation levels is not a concern of this EAL. The SEM must considor the sourco .r cause

of the eoevated radiation lev•ls and dotormino if any other EAL may be involved. For

examplo, a doso rate of 2,000 mR'hr may be a problem in itself. Howoere, the icr-easo

mnay also bo indicative of high doso rates in tho containment duo to a LOCA. In this lafter

Gase, a ;lleuAF

GategG&6

muruun[.cnv or a, ".uiionrai. .r-n,.ru-icv[h.ay•,C uu•- inuiua•uu- n.. uw].r -c-:'L
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-RA2.4 GCGnt)

This EAL is noat mneant to apply to inrG.eases in the containment radiatien monitorsi

a6 those are evnts that aro amddrcsod- in o-thor EAI=6. Nor is it intended to apply to

antirsipatod tomporary radiation inRo~asos duo to plannod oVonts (e. g., Frdw.A.F;to containo

moevemont, deplete rosin transfers, etc.). Pormanontly instaleod radiatinemnitors aro not

specified in the EAL wording becauso portablo moniRto~rig deVices may be used to

detormnino aroa acne-susib-ilitv. It IAoul d then be B066iblo to orronoouslV oXcIu-do nfrato
,," w.,

gained ;romn portableMO mntor curvoys wlion n rthng tFl LAL

NAPS Basis RofesRcnc(S):
1. HPAP 103i Ext•mal Expor-• r Control P2roFFrm

2. VPAP 2101 Radiation Protoction Progfam

3. NAPS Appendix R Report, Section 1.1 Attachment to Table 411
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Category C - Cold Shutdown / Refueling System Malfunction

EAL Group: Cold Conditions (RCS temperature < 2001F);

EALs in this category are applicable only in

one or more cold operating modes.

Category C EALs are directly associated with cold shutdown, refueling or defueled system

safety functions. Given the variability of plant configurations (e.g., systems out-of-service

for maintenance, containment open, reduced AC power redundancy, time since shutdown)

during these periods, the consequences of any given initiating event can vary greatly. For

example, a loss of decay heat removal capability that occurs at the end of an extended

outage has less significance than a similar loss occurring during the first week after

shutdown. Compounding these events is the likelihood that instrumentation necessary for

assessment may also be inoperable. The cold shutdown and refueling system malfunction

EALs are based on performance capability to the extent possible with consideration given

to RCS integrity, containment closure, and fuel clad integrity for the applicable operating

modes (5 - Cold Shutdown, 6 - Refueling, D - Defueled).

The events of this category pertain to the following subcategories:

1. Loss of Power

Loss of enmergency plant electrical power can compromise plant safety-related

structures, systems and component operability including decay heat removal and

emergency core cooling systems which may be necessary to ensure fission product

barrier integrity. This category includes loss of onsite and offsite sources for 4160-Volt

AC emergency busses and loss of vital 125-Volt DC power sources.

2. RCS Level

Reactor Vessel or RCS water level is directly related to the status of adequate core

cooling and, therefore, fuel clad integrity.

3. RCS Temperature

Uncontrolled or inadvertent temperature or pressure increases are indicative of a

potential loss of safety functions.
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4. Communications

Certain events that degrade plant operator ability to effectively communicate with

essential personnel within or external to the plant warrant emergency classification.

5. RCS Leakage

The Reactor Vessel provides a volume for the coolant that covers the reactor core.

The Reactor Vessel and associated pressure piping (reactor coolant system) together

provide a barrier to limit the release of radioactive material should the reactor fuel clad

integrity fail.

Excessive RCS leakage greater than Technical Specification limits is utilized to indicate

potential pipe cracks that may propagate to an extent threatening fuel clad, RCS and

containment integrity.

6. Inadvertent Criticality

Inadvertent criticalities pose potential personnel safety hazards as well being indicative

of losses of reactivity control.
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cuI.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: AC power capability to emergency busses reduced to a single
power source for greater than 15 minutes such that any additional
single failure would result in loss of all AC power to emergency
busses

EAL:

CUI.1 Notification of Unusual Event

AC power capability to Unit 1 (Unit 2) 4160-Volt emergency busses H and J reduced to a

single power source for > 15 min. (any additional single failure would result in loss of all

AC power to the emergency busses) (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite power

sources such that any additional single failure would result in a loss of all AC power to the

unit emergency 4160-Volt emergency busses. Unit 1 (Unit 2) 4160-Volt emergency busses

H and J are the essential busses (ref. 1).
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CUI.1 (cont)

The main generators are connected to the plant through the station service transformers

(SSTs), which step the generator voltage down for distribution to the plant auxiliary

systems. The generators are connected to the switchyard through the main transformers

(MTs). A breaker on the output of Unit 1 generator allows the generator to be electrically

disconnected from the SSTs and MTs; the Unit 2 generator does not have a generator

breaker which would allow automatic backfeed for the SSTs. When a unit is shut down, the

plant auxiliary systems are provided with electrical power from the switchyard through the

MTs and SSTs or Reserve Station Service Transformers (RSSTs).

The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1B and

emergency bus 1 J and normal bus 2B provide two independent offsite power sources to

each emergency bus.

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions.

If the SBO diesel generator is supplying power to an emergency bus of a unit that has lost

all other sources of emergency offsite AC power, the unit has not lost all 4160-Volt AC

power.
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CUI.1 (cont)

Several combinations of power failures could therefore satisfy this EAL. Consideration

should be given to operable loads necessary to remove decay heat or provide RCS

makeup capability when evaluating loss of AC power to the 4160-Volt emergency busses.

Even though a unit 4160-Volt emergency bus may be energized, if all necessary loads

(i.e., loads that if lost would inhibit decay heat removal capability or RCS makeup

capability) are not functional on the energized bus, the bus should not be considered

available.

The 15-minute interval was selected as a threshold to exclude transient power losses. If

multiple sources fail to energize the unit 4160-Volt emergency busses within 15 minutes, a

Notification of Unusual Event is declared under this EAL.

NAPS Basis Reference(s):

1. 11715-FE-1A Main One Line Diagram (Unit 1)
•2. UFSAR Section 8.3
3. 1 -OP-26.1 (2-OP-26. 1) Transferring 4160-Volt Busses
4. 0-AP-10 Loss of Electrical Power
4. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power
5. NRC EAL FAQ 2006-017
6. 12050-FE-lA Main One Line Diagram (Unit 2)
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CU1.2

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Unplanned loss of required DC power for greater than 15 minutes

EAL:

CU1.2 Notification of Unusual Event

Unplanned loss of vital DC power to required DC busses based on < 105-Volt DC bus

voltage indications

AND

Failure to restore power to at least one required DC bus within 15 min. from the time of

loss (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

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 intended to be anticipatory in as much as the operating crew may

not have necessary indication and control of equipment needed to respond to the loss. The

fifteen minute interval is intended to exclude transient or momentary power losses.

There are four independent 125-Volt DC systems. DC power is supplied for:

* Control power to 4160 and 480-Volt AC breakers

" Emergency lighting

* DC motor-driven pumps
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AC inverters that supply the 120V AC vital buses

Each 125-Volt DC system is normally powered through its respective battery charger.

Each system consists of a 125-Volt DC distribution panel and a respective battery. The

battery chargers convert 480-Volt AC power to a 12-Volt DC regulated output, which

powers the associated 125-Volt DC busses and maintains a floating charge on the

batteries connected to the busses. Each unit has six battery chargers. Four of the battery

chargers are called normal battery chargers and are normally used to provide 125-Volt DC

to their respective dc bus and battery. Two of the battery chargers are swing battery

chargers and can be used as installed spares for either of the two normal battery chargers

in the respective safeguards train. The batteries supply power only if the battery chargers

fail or if the demand exceeds the capacity of the chargers. Each battery consists of 60 cells

connected in series and is located in individual battery rooms. A battery terminal voltage of

105 volts DC is the minimum required to ensure proper operation of equipment connected

to the DC bus (ref. 1).

"Unplanned' is included in this EAL to preclude the declaration of an emergency as a

result of planned maintenance activities such as maintenance on a train during shutdown

periods. This EAL is the cold condition equivalent of the hot condition loss of DC power

EAL SS1.2.

If this loss results in the inability to maintain Cold Shutdown, escalation to an Alert will be

per CA3.1.

NAPS Basis Reference(s):

1. 0-OP-6.4 Operation of the SBO Diesel (SBO Event)

2. UFSAR Section 8.3.2

3. 0-AP-10 Loss of Electrical Power
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CAI.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power and loss of all onsite AC power to
emergency busses

EAL:

CA1.1 Alert

Loss of all offsite and onsite AC power to Unit 1 (Unit 2) 4160-Volt emergency busses H

and J for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, D - Defueled

Basis:

Loss of all AC power compromises all plant safety-related structures, systems and

components requiring electrical power. This EAL is indicated by the loss of all offsite and

onsite AC power to the Unit 1(Unit 2) 4160-Volt emergency busses H and J (ref. 1).

The main generators are connected to the plant through the station service transformers

(SSTs), which step the generator voltage down for distribution to the plant auxiliary

systems. The generators are connected to the switchyard through the main transformers

(MTs). A breaker on the output of Unit 1 generator allows the generator to be electrically

disconnected from the SSTs and MTs; the Unit 2 generator does not have a generator

breaker. When a unit is shut down the plant auxiliary systems are provided with electrical

power from the switchyard through the MTs and SSTs or Reserve Station Service

Transformers (RSSTs).
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The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 B and

emergency bus 1 J and normal bus 2B provide two independent offsite power sources to

each emergency bus.

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions. 'If the SBO diesel generator is

supplying power to an emergency bus of a unit that has lost all other sources of

emergency offsite AC power, the unit has not lost all 4160-Volt AC power.

Consideration should be given to operable loads necessary to remove decay heat or

provide Reactor Vessel makeup capability when evaluating loss of all AC power to the

emergency busses. Even though a unit emergency bus may be energized, if all necessary

loads (i.e., loads that if lost would inhibit decay heat removal capability or Reactor Vessel

makeup capability) are not functional on the energized bus then the bus should not be

considered available.

The 15-minute interval was selected as a threshold to exclude transient power losses.

This EAL is the cold and defueled condition equivalent of the hot condition loss of all AC

power EAL SS1.1.
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NAPS Basis Reference(s):

1. 11715-FE-1A Main One Line Diagram (Unit 1)

2. UFSAR Section 8.3

3. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses

4. 0-AP-10 Loss of Electrical Power

5. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power

6. 12050-FE-1A Main One Line Diagram (Unit 2)
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CU2.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Unplanned loss of RCS inventory with irradiated fuel in the Reactor
Vessel

EAL:

CU2.1 Notification of Unusual Event

Unplanned RCS level decreasing below the Reactor Vessel flange for 2t 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

6 - Refueling

Basis:

The Reactor Vessel flange is at 263 ft 2-3/8 in. el. (ref. 1) and can be monitored by:

RVLIS Train A/B Full Range: Indication is available in the Control Room along with

strip chart trending of Train A. The upper tap is connected to the vessel manual

head vent line. The lower taps connect to the incore detector penetration seal table.

Indication is not affected by closure of loop stop valves: If the upper/lower taps are

connected, indication is reliable whether the RCS is boiling or subcooled. The upper(

tap is disconnected fairly early in an outage to support vessel head removal. Once

the upper tap is removed, RVLIS still provides for trending of vessel level as long as

the RCS is subcooled. RCS pressurization or voiding due to boiling causes a false

high level indication. Indicated level is slightly higher than actual level if RCS

temperatures are less than 300'F.
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RVLIS Train A/B Upper Range, if loops are not isolated: Indication is available in the

Control Room along with strip chart trending of Train A. The upper tap is connected

to the vessel manual head vent line. The lower taps are on the SG side of the loop

stop valves, Train A from C hot leg and Train B from A hot leg. Indication is not

available when the RCS loops are isolated. If the upper/lower taps are connected,

indication is reliable whether the RCS is boiling or subcooled. The upper tap is

disconnected fairly early in the outage to support vessel head removal. Once the

upper tap is removed, RVLIS still provides for trending of vessel level as long as the

RCS is subcooled. RCS pressurization or voiding due to boiling causes a false high

level indication. Indicated level is slightly higher than actual level if RCS

temperatures are less than 300'F.

1 -RC-LI-1 02 (2-RC-LI-202) Level Standpipe: This indicator is a magnetic flapper

type sharing the same taps as 1 -RC-LI-1 03 (2-RC-LI-203) and measures level from

RCS centerline. Indicated level can be monitored locally and in the Control Room

via a camera in containment. The upper tap is attached to the top of the Pressurizer

via the Pressurizer spray line. The lower tap is attached to the vessel side of the C

Tc loop stop valve. Indication is affected by Pressurizer surge line flooding and RHR

return flow through 1-RH-MOV-1720B (2-RH-MOV-2720B) to C cold leg.
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1-RC-LI-103 (2-RC-LI-203) Cold Shutdown RCS Level Indicator: - The level

transmitter shares the same taps as 1-RC-LI-102 (2-RC-LI-202) and measures level

from RCS centerline. Indicated level is available in the Control Room with strip chart

trending. The upper tap is attached to the top of the Pressurizer via the Pressurizer

spray line. The lower tap is attached to the vessel side of the C Tc loop stop valve.

The indicator must be manually enabled with a key switch located behind the Unit 1

Vertical Board. Annunciator 1E-B8, RX CLNT DRAIN DOWN LO LVL, alarms at

level < 9 in. above centerline to alert the operator of decreasing vessel level.

Indication is affected by Pressurizer surge line flooding and RHR return flow through

1-RH-MOV-1720B (2-RH-MOV-2720B) to C cold leg.

This EAL is an Notification of Unusual Event because it may be a precursor of more

serious conditions and, as result, is considered to be a potential degradation of the level of

safety of the plant. Refueling operations that lower RCS water level below the Reactor

Vessel flange are carefully planned and procedurally controlled. An unplanned event that

results in water level decreasing below the Reactor Vessel flange warrants declaration of

an Notification of Unusual Event due to the reduced RCS inventory that is available to

keep the core covered. The fifteen-minute interval was chosen because it is reasonable to

assume that level can be restored within this time frame using one or more of the

redundant means of refill that should be available. If level cannot be restored in this time

frame, a more serious condition may exist.
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This EAL is not applicable to drops in flooded refueling cavity water level (covered by

decreasing Spent Fuel Pit water level in EAL RU2.1) until such time as the level decreases

to the level of the vessel flange. If level continues to decrease and reaches the bottom

inside diameter of the RCS hot leg penetration, escalation to the Alert level under EAL

CA2.1 would be appropriate. If the decreasing level is accompanied by RCS heatup,

escalation to the Alert level under, EAL CA3.1 may also be appropriate.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel level and inventory are monitored by different means. In the Refueling

mode, normal means of core temperature indication and RCS level indication may not be

available. Redundant means of Reactor Vessel level indication will normally be installed

(including the ability to monitor level visually) to assure that the ability to monitor level will

not be interrupted.

NAPS Basis Reference(s):

1. 1 -OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

2. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

3. 1-AP-17 (2-AP-17) Shutdown LOCA

4. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method

5. 1-AP-11 (2-AP-11) Loss of RHR

6. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
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CU2.2

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Unplanned loss of RCS inventory with irradiated fuel in the Reactor
Vessel

EAL:

CU2.2 Notification of Unusual Event

Loss of inventory as indicated by unexplained increase in any Table C-1 sump/tank level

AND

Reactor Vessel water level cannot be monitored

Table C-1 Sumps / Tanks

Reactor Containment Sump
Pressurizer Relief Tank (PRT)
Primary Drain Transfer Tank (PDTT)
Component Cooling (CC) Surge Tank
Refueling Water Storage Tank (RWST)

Mode Applicability:

6 - Refueling

Basis:

This EAL is an Notification of Unusual Event because it may be a precursor of more

serious conditions and, as result, is considered to be a potential degradation of the level of

safety of the plant.

.2
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In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel water level and inventory are monitored by different means. In the

Refueling mode, normal means of core temperature indication and RCS level indication

may not be available. Redundant means of Reactor Vessel level indication will normally

be installed (including the ability to monitor level visually) to assure that the ability to

monitor level will not be interrupted. Reactor Vessel water level is normally monitored

using the following instruments:

RVLIS Train A/B Full Range: Indication is available in the Control Room along with

strip chart trending of Train A. The upper tap is connected to the vessel manual

head vent line. The lower taps connect to the incore detector penetration seal table.

Indication is not affected by closure of loop stop valves. If the upper/lower taps are

connected, indication is reliable whether the RCS is boiling or subcooled. The upper

tap is disconnected fairly early in an outage to support vessel head removal. Once

the upper tap is removed, RVLIS still provides accurate trending of vessel level as

long as the RCS is subcooled. RCS pressurization or voiding due to boiling causes

a false high level indication. Indicated level is slightly higher than actual level if RCS

temperatures are less than 300*F.
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RVLIS Train A/B Upper Range, if loops are not isolated: Indication is available in the

Control Room along with strip chart trending of Train A. The' upper tap is connected

to the vessel manual head vent line. The lower taps are on the SG side of the loop

stop valves, Train A from C hot leg and Train B from A hot leg. Indication is not

available when the RCS loops are isolated. If the upper/lower taps are connected,

indication is reliable whether the RCS is boiling or subcooled. The upper tap is

disconnected fairly early in the outage to support vessel head removal. Once the

upper tap is removed, RVLIS still provides accurate trending of vessel level as long

as the RCS is subcooled. RCS pressurization or voiding due to boiling causes a

false high level indication. Indicated level is slightly higher than actual level if RCS

temperatures are less than 300°F.

1-RC-LI-102 (2-RC-LI-202) Level Standpipe: This indicator is a magnetic flapper

type sharing the same taps as 1-RC-LI-103 (2-RC-LI-203) and measures level from

RCS centerline. Indicated level can be monitored locally and in the Control Room

via a camera in containment. The upper tap is attached to the top of the Pressurizer

via the Pressurizer spray line. The lower tap is attached to the vessel side of the C

Tc loop stop valve. Indication is affected by Pressurizer surge line flooding and RHR

return flow through 1-RH-MOV-1720B (2-RH-MOV-2720B) to C cold leg.
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1-RC-LI-103 (2-RC-LI-203) Cold Shutdown RCS Level Indicator: - The level

transmitter shares the same taps as 1-RC-LI-102 (2-RC-LI-202) and measures level

from RCS centerline. Indicated level is available in the Control Room with strip chart

trending. The upper tap is attached to the top of the Pressurizer via the Pressurizer

spray line. The lower tap is attached to the vessel side of the C Tc loop stop valve.

The indicator must be manually enabled with a key switch located behind the Unit 1

Vertical Board. Annunciator 1 E-B8, RX CLNT DRAIN DOWN LO LVL, alarms at

level < 9 in. above centerline to alert the operator of decreasing vessel level.

Indication is affected by Pressurizer surge line flooding and RHR return flow through

1-RH-MOV-1720B (2-RH-MOV-2720B) to C cold leg.

In this EAL, all water level indication is unavailable, and the Reactor Vessel inventory loss

must be detected by sump or tank level changes. Surveillance procedures provide

instructions for calculating primary system leak rate by manual or computer-based water

inventory balances (Ref. 11, 12). Sump level increases must be evaluated against other

potential sources of leakage such as cooling water sources inside the Containment to

ensure they are indicative of RCS leakage.

If the decreasing level is accompanied by RCS heatup, escalation to the Alert level under

EAL CA3.1 may also be appropriate.
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NAPS Basis Reference(s):

1. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

2. UFSAR Section 6.2

3. UFSAR Figure 6.2-57

4. UFSAR Section 9.2

5. UFSAR Section 9.3

6. 1-OP-4.1 (2-OP-4) Controlling Procedure for Refueling

7. 1-AP-17 (2-AP-17) Shutdown LOCA

8. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method

9. 1-AP-11 (2-AP-11) Loss of RHR

10. 1-AP-52 (2-AP-52) Loss of Refueling Cavity. Level During Refueling

11. 1 -PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

12. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)
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CA2.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of RCS inventory

EAL:

CA2.1 Alert

Confirmed loss of inventory, Table C-4, AND Reactor Vessel level < bottom of the RCS
hot leg as indicated by RVLIS full range < 63%

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

When Reactor Vessel water level decreases to 255.125 ft el., the bottom of the RCS hot

leg penetration is uncovered. The elevation of the bottom of the RCS hot leg penetration

can be monitored only by RVLIS full range (62.3%). Level monitoring instruments 1-RC-LI-

102 (2-RC-LI-202), 1-RC-LI-103, (2-RC-LI-203) 1-RC-LI-105 (2-RC-LI-205) and RVLIS

upper range are offscale low when level is below the elevation of the centerline of the RCS

loop hot leg penetration (256.333 ft el.).
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Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or. Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.

The RVLIS full range threshold has been determined as follows (ref. 1):

Component Elevation (ft) Radius (in.) RVLIS Full Range (%)

RCS hot leg centerline 256.333 14.5 63.0

Bottom of RCS hot leg 255.125 NA A

6 in. below bottom of hot leg 254.625 NA B

Top of fuel 252.807 NA 61.0

RVLIS span %/ft = 0.56721

A = 61.0% + (Bottom of RCS hot leg - Top of fuel) x RVLIS span

= 62.3%

B = 61.0% + (6 in. below bottom of hot leg - Top of fuel) x RVLIS span

62.0%

EAL RVLIS values rounded up to the nearest whole percentage point.

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier.
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In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. Thus, the heatup and the

threat to damaging the fuel clad may be lower for events that occur in the Refueling mode

with irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower for

Cold Shutdown conditions if the entry into Cold Shutdown was following a refueling.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel water level and inventory are monitored by different means. In the

Refueling mode, normal means of core temperature indication and RCS level indication

may not be available. Redundant means of Reactor Vessel water level indication will

normally be installed (including the ability to monitor level visually) to assure that the ability

to monitor level will not be interrupted.
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NAPS Basis Reference(s):

1. 1 -OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

2. UFSAR Section 6.2

3. UFSAR Figure 6.2-57

4. UFSAR Section 9.2

5. UFSAR Section 9.3

6. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

7. 1-AP-17 (2-AP-17) Shutdown LOCA

8. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method

9. 1-AP-11 (2-AP-11) Loss of RHR

10.1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

11. NRC EAL FAQ 2006-001

12. NRC EAL FAQ 2006-008

13.1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

14. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)
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CA2.2

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of RCS inventory

EAL:

CA2.2 Alert

Reactor Vessel level cannot be monitored for > 15 min. AND an unexplained increase in
any Table C-1 sump/tank level (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps / Tanks

Reactor Containment Sump
Pressurizer Relief Tank (PRT)

Primary Drain Transfer Tank (PDTT)

Component Cooling (CC) Surge Tank
Refueling Water Storage Tank (RWST)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The

magnitude of this loss'of water indicates that makeup systems have not been effective and

may not be capable of preventing further Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier.
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In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. Thus, the heatup and the

threat to damaging the fuel clad may be lower for events that occur in the Refueling mode

with irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower for

Cold Shutdown conditions if the entry into Cold Shutdown was following arefueling.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel water level and inventory are monitored by different means. In the

Refueling mode, normal means of core temperature indication and RCS level indication

may not be available. Redundant means of Reactor Vessel water level indication will

normally be installed (including the ability to monitor level visually) to assure that the ability

to monitor level will not be interrupted.

In this EAL, all water level indication would be unavailable, and the Reactor Vessel

inventory loss must be detected by sump or tank level changes. Surveillance procedures

provide instructions for calculating primary system leak rate by manual or computer-based

water inventory balances (ref. 13, 14). Sump level increases must be evaluated against

other potential sources of leakage such as cooling water sources inside the Containment

to ensure they are indicative of RCS leakage.
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CA2.2 (cont)

The 15-minute interval for the loss of level indication was chosen because it is half of the

Site Area Emergency EAL duration. The interval allows this EAL to be an effective

precursor to the Site Area Emergency EAL CS2.3. Significant fuel damage is not expected

to occur until the core has been uncovered for greater than one hour. Therefore this EAL

meets the definition for an Alert emergency.

NAPS Basis Reference(s):

1. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

2. UFSAR Section 6.2

3. UFSAR Figure 6.2-57

4. UFSAR Section 9.2

5. UFSAR Section 9.3

6. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

7. 1-AP-17 (2-AP-17) Shutdown LOCA

8. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method

9. 1-AP-11 (2-AP-11) Loss of RHR

10.1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

11. NRC EAL FAQ 2006-001

12. NRC EAL FAQ 2006-008

13. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

14. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)
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CS2.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.1 Site Area Emergency

Containment closure not established (Note 4) with confirmed loss of inventory, Table C-4,

AND RVLIS full range < 62%

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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CS2.1 (cont)

Basis:

When Reactor Vessel water level decreases to 254.625 ft el., water level is six inches

below the elevation of the bottom of the RCS hot leg penetration. When Reactor Vessel

water level drops significantly below the elevation of the bottom of the RCS hot leg

penetration, all sources of RCS injection have failed or are incapable of making up for the

inventory loss. Six inches below the elevation of the bottom of the RCS hot leg penetration

can be monitored only by RVLIS full range (62.0%). Level monitoring instruments 1-RC-LI-

102 (2-RC-LI-202), 1-RC-LI-1 03, (2-RC-LI-203) 1-RC-LI-105 (2-RC-LI-205) and RVLIS

upper range are offscale low when level is below the elevation of the centerline of the RCS

loop hot leg penetration (256.333 ft el.).

Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in ColdShutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.

The RVLIS full range threshold has been determined as follows (ref. 1):
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CS2.1 (cont)

Component Elevation (ft) Radius (in.) RVLIS Full Range (%)

RCS hot leg cente rlin e 256.333 14.5 63.0

Bottom of RCS hot leg 255.125 NA A

6 in. below bottom of hot leg 254.625 NA B

Top of fuel 252.807 NA 61.0

RVLIS span %/ft = 0.56721

A = 61.0% + (Bottom of RCS hot leg - Top of fuel) x RVLIS span

= 62.3%

B = 61.0% + (6 in. below bottom of hot leg -Top of fuel) x RVLIS span

= 62.0%

Under the conditions specified by this EAL, continued decrease in Reactor Vessel water

level is indicative of a loss of inventory control. Inventory loss may be due to a vessel

breach, RCS pressure boundary leakage or continued boiling in the Reactor Vessel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further RCS or Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier and potential loss of the Fuel Clad barrier.

Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions. Potential escape paths for fission

product radioactivity within containment are required to be closed to prevent the release to

the environment (ref. 2). The status of Containment closure is tracked if plant conditions

change that could raise the risk of a fission product release as a result of a loss of decay

heat removal.
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CS2.1 (cont)

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode,

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. Thus, the heatup and the

threat to damaging the fuel clad may be lower for events that occur in the Refueling mode

with irradiated fuel in the Reactor Vessel.

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.

NAPS Basis Reference(s):

1. 1 -OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

2. VPAP-2805 Shutdown Risk Program

3. UFSAR Section 6.2

4. UFSAR Figure 6.2-57

5. UFSAR Section 9.2

6. UFSAR Section 9.3

7. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

8. 1-AP-17 (2-AP-17) Shutdown LOCA

9. 1-GOP-13.0 (2-GOP-1 3.0) Alternate Core Cooling Method

10.1 -AP-1 1 (2-AP-1 1) Loss of RHR

11.1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

12. 1-PT-91 (2-PT-91) Containment Penetrations

13. NRC EAL FAQ 2006-001

14. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

15. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)

16. 1-OP-1.1 (2-OP-1.1) Unit Startup from Mode 5 Less than 140 F to Mode 5 at Less than
200 F
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CS2.2

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting core decay heat
removal capability /

EAL:

CS2.2 Site Area Emergency

Containment closure established (Note 4) with confirmed loss of inventory, Table C-4,

AND RVLIS full range < 61%

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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CS2.2 (cont)

Basis:

When Reactor Vessel water level drops significantly below the elevation of the bottom of

the RCS hot leg penetration, all sources of RCS injection have failed or are incapable of

making up for the inventory loss. This level drop can only be remotely monitored by

Reactor Vessel Level Instrumentation System (RVLIS). When Reactor Vessel water level

drops below RVLIS full range setpoint of 61.0% (ref. 1), core uncovery is about to occur.

Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.

Under the conditions specified by this EAL, continued decrease in Reactor Vessel water

level is indicative of a loss of inventory control. Inventory loss may be due to a vessel

breach, RCS pressure boundary leakage or continued boiling in the Reactor Vessel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further RCS or Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier and Potential Loss of the Fuel Clad barrier.

Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions. Potential escape paths for fission

product radioactivity within containment are required to be closed to prevent the release to

the environment (ref. 2). The status of Containment closure is tracked if plant conditions

change that could raise the risk of a fission product release as a result of a loss of decay

heat removal.
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CS2.2 (cont)

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed.

Entry into the Refueling mode procedurally may not occur for many hours after the reactor

has been shutdown. Thus, the heatup and the threat to damaging the fuel clad may be

lower for events that occur in the Refueling mode with irradiated fuel in the Reactor Vessel.

Note that the heatup threat could be lower for Cold Shutdown conditions if the entry into

Cold Shutdown was following a refueling.

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.

NAPS Basis Reference(s):

1. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System
2. VPAP-2805 Shutdown Risk Program
3. UFSAR Section 6.2
4. UFSAR Figure 6.2-57
5. UFSAR Section 7.5
6. UFSAR Table 7.5-3
7. UFSAR Section 9.2
8. UFSAR Section 9.3
9. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling
10.1-AP-17 (2-AP-17) Shutdown LOCA
11.1-GOP-1 3.0 (2-GOP-1 3.0) Alternate Core Cooling Method
12.1-AP-11 (2-AP-11i) Loss of RHR
13. 1 -AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
14.1-PT-91 (2-PT-91) Containment Penetrations
15. NRC EAL FAQ 2006-001
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CS2.3

Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

2 - RCS Level

Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.3 Site Area Emergency

Reactor Vessel level cannot be monitored for_> 30 min. (Note 3) with a loss of RCS
inventory as indicated any of the following:

* Manipulator Crane Area RM-RMS-162 (RM-RMS-262) > 5 R/hr

* Erratic source range monitor indication

* Unexplained increase in any Table C-1 sump/tank level

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps / Tanks

Reactor Containment Sump

Pressurizer Relief Tank (PRT)

Primary Drain Transfer Tank (PDTT)
Component Cooling (CC) Surge Tank

Refueling Water Storage Tank (RWST)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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CS2.3 (cont)

Bases:

In the Refueling mode, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly less than in the Cold Shutdown mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. The heatup and the threat to

damaging the fuel clad thus may be lower for events that occur in the Refueling mode with

irradiated fuel in the Reactor Vessel than for events that occur in the Cold Shutdown

mode. The reduced RCS heatup rate lowers boil-off and may slow the loss of vessel

inventory.

This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and, NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables, (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis indicates

that core damage may occur within an. hour following continued core uncovery therefore,

conservatively, 30 minutes was chosen.

In Refueling mode, Reactor Vessel water level indication from RVLIS is likely unavailable

but alternate means of level indication are normally installed (including visual observation)

to assure that the ability to monitor water level will not be interrupted. The Reactor Vessel

inventory loss may be detected by the Manipulator Crane Area Radiation Monitor RM-

RMS-162 (RM-RMS-262) or erratic Source Range Monitor indication. Manipulator Crane

Area Radiation Monitor RM-RMS-162 (RM-RMS-262) > 5 R/hr is the area radiation

monitor reading indicative of core uncovery (ref. 3).
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CS2.3 (cont)

Surveillance procedures provide instructions for calculating primary system leak rate by

manual or computer-based water inventory balances (ref. 12, 13). Sump level increases

must be evaluated against other potential sources of leakage such as cooling water

sources inside the Containment to ensure they are indicative of RCS leakage. Post-TMI

studies indicate that the installed nuclear instrumentation will operates erratically when the

core is uncovered and Source Range Monitors (SRM) can be used as a tool for making

such determinations. SRM count rate can be indicated in the Control Room by (ref. 14):

* NI-31 and NI-32 source range meters on the MCR Bench Board

" Source range detector output displayed on NR-45)

" Source range meters on the NIS rack

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.

NAPS Basis Reference(s):

1. 1 -OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System
2. VPAP-2805 Shutdown Risk Program
3. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator

Crane due to a Draindown Event Including Scatter from the Air and Containment Dome
4. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling
5. 1-AP-17 (2-AP-17) Shutdown LOCA
6. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method
7. 1-AP-1 1 (2-AP-1 1) Loss of RHR
8. 1 -AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
9. NRC EAL FAQ 2006-005, 009, 010, 011
10.1-PT-91 (2-PT-91) Containment Penetrations
11. CALC-RAD PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane

Monitor due to a Draindown Event at North Anna or Surry.
12. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)
13.1 -PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)
14.1-OP-1.1 (2-OP-1.1) Unit Startup from Mode 5 Less than 140 F to Mode 5 at Less than

200 F
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CG2.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting fuel clad integrity with
Containment challenged and irradiated fuel in the Reactor Vessel

EAL:

CG2.1 General Emergency

Core uncovery for > 30 min. (Note 3) as indicated by confirmed loss of inventory,
Table C-4, AND RVLIS full range < 61%

AND

Containment challenged as indicated by any of the following:

* Containment closur'e not established (Note 4)

" Containment hydrogen concentration ? 4%

" Unplanned rise in containment pressure

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time..

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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CG2.1 (cont)

Basis:

Three conditions are associated with a challenge to Containment integrity:

" Containment closure is the action to secure Containment as a functional barrier to

fission product release during plant shutdown conditions. Potential escape paths for

fission product radioactivity within Containment are required to be closed to prevent

the release to the environment (ref. 1). The status of Containment closure is tracked

if plant conditions change that could raise the risk of a fission product release as a

result of a loss of decay heat removal.

" The 4% hydrogen concentration threshold is generally considered the lower limit for

hydrogen deflagrations (ref. 2). To generate such levels of combustible gas, loss of

the Fuel Clad and RCS barriers are likely to have occurred. Containment hydrogen

can be monitored in the Control Room on 1-HC-H2A-101 (2-HC-H2A-201).

" Per T.S. (ref. 20) the containment pressure is not expected to rise when the unit is

in the Cold Shutdown or Refueling mode. The requirement for Containment closure

in these modes does not specify design pressure, only that all paths to the

environment are closed. Therefore any rise in pressure, in combination with loss of

inventory or the inability to monitor inventory, can be considered a challenge to

Containment closure.

When Reactor Vessel water level drops below the RVLIS full range setpoint of 61% (ref.

4), core uncovery is about to occur. RVLIS is the only remotely indicating level monitoring

system capable of indicating water level in the Reactor Vessel between the bottom of the

RCS hot leg and the top of active fuel. In Refueling mode, however, RVLIS is usually

inoperable. Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due

to the variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling

Mode, the use of RVLIS for emergency classification purposes is contingent on one or

more of the listed confirmatory indications.
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CG2.1 (cont)

This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis in the above

references indicates that core damage may occur within an hour following continued core

uncovery, therefore, the 30-minute interval was conservatively chosen.

The General Emergency is declared on the occurrence of the loss or potential loss of the

function of all three fission product barriers. Based on the above discussion, RCS barrier

failure resulting in core uncovery for 30 minutes or more may cause fuel clad failure. With

the Containment breached or challenged, the potential for unmonitored fission product

release to the environment is high. This is consistent with the definition of a General

Emergency.
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CG2.1 (cont)

NAPS Basis Reference(s):

1. VPAP-2805 Shutdown Risk Program

2. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling

3. UFSAR Section 6.2.1

4. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

5. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator
Crane due to a Draindown Event Including Scatter from the Air and Containment Dome

6. UFSAR Section 6.2 "

7. UFSAR Figure 6.2-57

8. UFSAR Section 7.5

9. UFSAR Table 7.5-3

10. UFSAR Section 9.2

11. UFSAR Section 9.3

12. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

13.1-AP-17 (2-AP-17) Shutdown LOCA

14.1 -GOP-13.0 (2-GOP-1 3.0) Alternate Core Cooling Method

15.1-AP-11 (2-AP-11) Loss of RHR

16. 1-AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

17. 1-OP-63.2 (2-OP-63.2) Containment Hydrogen Analyzer

18. 1 -PT-91 (2-PT-91) Containment Penetrations

19. Calc PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane Monitor due
to a Draindown Event at North Anna or Surry.

20. Technical Specification Bases B.3.9.4

21. NRC EAL FAQ 2006-001

22. NRC EAL FAQ 2006-019

23. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

24. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)

25. 1-OP-1.1(2-OP-1.1) Unit Startup from Mode 5 Less than 140 F to Mode 5 at Less than
200 F
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CG2.2

Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

2 - RCS Level

Loss of Reactor Vessel inventory affecting fuel clad integrity with
Containment challenged and irradiated fuel in the Reactor Vessel

EAL:

CG2.2 General Emergency
Reactor Vessel level cannot be monitored for _t 30 min. (Note 3) with a loss of RCS
inventory as indicated by any of the following:

* Manipulator Crane Area RM-RMS-162 (RM-RMS-262) > 5 R/hr

* Erratic source range monitor indication
* Unexplained increase in any Table C-1 sump/tank level

AND

Containment challenged as indicated by any of the following:

" Containment closure not established (Note 4)

" Containment hydrogen concentration -> 4%

• Unplanned rise in c6ntainment pressure

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Table C-1 Sumps / Tanks

Reactor Containment Sump
Pressurizer Relief Tank (PRT)

Primary Drain Transfer Tank (PDTT)

Component Cooling (CC) Surge Tank
Refueling Water Storage Tank (RWST)
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CG2.2 (cont)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

Three conditions are associated with a challenge to Containment integrity:

" Containment closure is the action to secure Containment as a functional barrier to

fission product release during plant shutdown conditions. Potential escape paths for

fission product radioactivity within containment are required to be closed to prevent

the release to the environment (ref. 1). The status of Containment closure is tracked

if plant conditions change that could raise the risk of a fission product release-as a

result of a loss of decay heat removal.

" The 4% hydrogen concentration threshold is generally considered the lower limit for

hydrogen deflagrations (ref. 2). To generate such levels of combustible gas, loss of

the Fuel Clad and RCS barriers are likely to have occurred. Containment hydrogen

can be monitored in the Control Room on 1-HC-H2A-101 (2-HC-H2A-201).

" Per T.S. (ref. 20) the containment pressure is not expected to rise when the unit is

in the Cold Shutdown or Refueling mode. The requirement for containment closure

in these modes does not specify design pressure, only that all paths to the

environment are closed. Therefore any rise in pressure, in combination with loss of

inventory or the inability to monitor inventory, can be considered a challenge to

containment closure.
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CG2.2 (cont)

This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator- U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis in the above

references indicates that core damage may occur within an hour following continued core

uncovery, therefore, the 30-minute interval was conservatively chosen.

If all means of level monitoring are not available, the Reactor Vessel inventory loss may be

detected by the following indirect methods:

" Manipulator Crane Area Radiation Monitor RM-RMS-162 (RM-RMS-262) > 5 R/hr

(ref. 5) is the area radiation monitor reading indicative of core uncovery.

" Post-TMI studies indicate that the installed nuclear instrumentation will operate

erratically when the core is uncovered and Source Range Monitors (SRM) can be

used as a tool for making such determinations. SRM count rate can be indicated in

the Control Room by (ref. 25):

o NI-31 and NI-32 source range meters on the MCR Bench Board

o Source range detector output displayed on recorder NR-45

o Source range meters on the NIS rack
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CG2.2 (cont)

Sump or tank level changes may be indicative of a loss of RCS inventory.

Surveillance procedures provide instructions for calculating primary system leak

rate by manual or computer-based water inventory balances (ref. 23, 24).

Containment Sump level increases must be evaluated against other potential

sources of leakage such as cooling water sources inside the Containment to ensure

they are indicative of RCS leakage.

The General Emergency is declared on the occurrence of the loss or potential loss of the

function of all three fission product barriers. Based on the above discussion, RCS barrier

failure resulting in core uncovery for 30 minutes or more may cause fuel clad failure. With

the Containment breached or challenged, the potential for unmonitored fission product

release to the environment is high. This is consistent with the definition of a General

Emergency.
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CG2.2 (cont)

NAPS Basis Reference(s):

1. VPAP-2805 Shutdown Risk Program

2. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling

3. UFSAR Section 6.2.1

4. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

5. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator
Crane due to a Draindown Event Including Scatter from the Air and Containment Dome

6. UFSAR Section 6.2

7. UFSAR Figure 6.2-57

8. UFSAR Section 7.5

9. UFSAR Table 7.5-3

10. UFSAR Section 9.2

11. UFSAR Section 9.3

12. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

13.1-AP-17 (2-AP-17) Shutdown LOCA

14.1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method

15.1 -AP-1 1 (2-AP-1 1) Loss of RHR

16.1 -AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

17. 1-OP-63.2 (2-OP-63.2) Containment Hydrogen Analyzer

18.1 -PT-91 (2-PT-91) Containment Penetrations

19. Calc PA-0227, Rev. 0, Dose Rate at the Containment. Manipulator Crane Monitor due
to a Draindown Event at North Anna or Surry.

20. Technical Specification Bases B.3.9.4

21. NRC EAL FAQ 2006-001
22. NRC EAL FAQ 2006-019

23.1 -PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

24. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)

25.1-OP-1.1(2-OP-1.1) Unit Startup from Mode 5 Less than 140 F to Mode 5 at Less than
200 F
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CU3.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 3 - RCS Temperature

Initiating Condition: Unplanned loss of decay heat removal capability with irradiated
fuel in the Reactor Vessel

EAL:

CU3.1 Notification of Unusual Event

An unplanned event results in RCS temperature > 2001F

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling J

Basis:

This EAL is an Notification of Unusual Event because it may be a precursor of more

serious conditions and, as a result, is considered to be a potential degradation of the level

of safety of the plant. In Cold Shutdown mode, the ability to remove decay heat relies

primarily on forced cooling flow. Operation of the systems that provide this forced cooling

may be jeopardized due to the unlikely loss of electrical power or RCS inventory. Since

the RCS usually remains intact in the Cold Shutdown mode, a large inventory of water is

available to keep the core covered. In Cold Shutdown, the decay heat available to raise

RCS temperature during a loss of inventory or heat removal event may be significantly

greater than in the Refueling mode. Entry into Cold Shutdown conditions may be attained

within hours of operating at power. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shut down. Thus, the heatup threat and

the threat to damaging the fuel clad may be lower for events that occur in the Refueling

mode with irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower

for Cold Shutdown conditions if the entry into Cold Shutdown was following a refueling. In

addition, the operators should be able to monitor RCS temperature and Reactor Vessel

level so that escalation to the Alert under EAL CA2.1, CA2.2 or CA3.1 will occur if

required.
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CU3.1 (cont)

During refueling operations, the level in the Reactor Vessel will normally be maintained

above the vessel flange. Refueling operations that lower water level below the vessel

flange are carefully planned and procedurally controlled. Loss of forced decay heat

removal at reduced inventory may result in more rapid increases in RCS/Reactor Vessel

temperatures depending on the time since shutdown. Escalation directly to the Alert under

EAL CA3.1 is provided should an unplanned event result in RCS temperature exceeding

the Technical Specification cold shutdown temperature limit with containment closure not

established.

Several instruments are capable of providing indication of RCS temperature with respect to

the Technical Specification cold shutdown temperature limit (2000 F, ref. 1). These include

(ref. 2):

* RCS C Loop WR TH

* RHR Pp Disch T

* RCS LoopATc

• RCS Loop C WR Tc

* RHR Return Temp

" PRZR Surge Temp

* PRZR Liquid Temp

" Core Exit Thermocouples

Unit 1

T0459A

T0630A

T0406A

T0446A

TIRHO01A

T0482A

T0480A or Y9015A

Unit 2

T0459A

T0630A

T0406A

T0446A

T2RH0O1A

T0482A

T0480A or Y9015A

The SEM must remain attentive to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.

NAPS Basis Reference(s):

1. Technical Specifications Table 1.1-1, Modes Definition for Cold Shutdown
2. 1-OP-1.1 (2-OP-1.1) Unit Startup from Mode 5
3. NRC EAL FAQ 2006-012
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CU3.2

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 3 - RCS Temperature

Initiating Condition: Unplanned loss of decay heat removal capability with irradiated
fuel in the Reactor Vessel

EAL:

CU3.2 Notification of Unusual Event

Loss of all RCS temperature and Reactor Vessel level indication for > 15 min.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL is an Notification of Unusual Event because it may be a precursor of more

serious conditions and, as a result, is considered to be a potential degradation of the level

of safety of the plant. In Cold Shutdown mode, the ability to remove decay heat relies

primarily on forced cooling flow. Operation of the systems that provide this forced cooling

may be jeopardized due to the unlikely loss of electrical power or RCS inventory. Since

the RCS usually remains intact in the Cold Shutdown mode, a large inventory of water is

available to keep the core covered. In Cold Shutdown, the decay heat available to raise

RCS temperature during a loss of inventory or heat removal event may be significantly

greater than in the Refueling mode. Entry into Cold Shutdown conditions may be attained

within hours of operating at power. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shut down. Thus, the heatup threat and

the threat to damaging the fuel clad may be lower for events that occur in the Refueling

mode with irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower

for Cold Shutdown conditions if the entry into Cold Shutdown was following a refueling. 'In

addition, the operators should be able to monitor RCS temperature and Reactor Vessel

level so that escalation to the Alert under EAL CA2.1, CA2.2 or CA3.1 will occur if

required.
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During refueling operations, the level in the Reactor Vessel will normally be maintained

above the vessel flange. Refueling operations that lower water level below the vessel

flange are carefully planned and procedurally controlled. Loss of forced decay heat

removal at reduced inventory may result in more rapid increases in RCS/Reactor Vessel

temperatures depending on the time since shutdown. Escalation directly to the Alert under

EAL CA3.1 is provided should an unplanned event result in RCS temperature exceeding

the Technical Specification cold shutdown temperature limit with containment closure not

established.

Unlike the Cold Shutdown mode, normal means of RCS temperature indication and

Reactor Vessel level indication may not be available in the Refueling mode. Redundant

means of Reactor Vessel level indication are therefore procedurally installed to assure that

the ability to monitor level will not be interrupted. However, if all level and temperature

indication were to be lost in either the Cold Shutdown or Refueling modes, this EAL would

result in declaration of an Notification of Unusual Event if either temperature or level

indication cannot be restored within 15 minutes from the loss of both means of indication.

Escalation to Alert under EAL CA3.1 would be based on an increase of RCS pressure or

exceeding the temperature criterion (200 0F, ref. 1).

Reactor Vessel water level is normally monitored using the following instruments (ref. 2):

0 RVLIS Train A/B Full Range

* RVLIS Train A/B Upper Range, if loops are not isolated

0 1-RC-LI-102 (2-RC-LI-202) Level Standpipe via camera in Containment

a 1-RC-LI-103 (2-RC-LI-203) Cold Shutdown RCS Level Indicator

0 1-RC-LI-105 (2-RC-LI-205) Independent RCS Level Indicator
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Several instruments are capable of providing indication of RCS temperature with respect to

the Technical Specification cold shutdown temperature limit (200°F, ref. 1). These include

(ref. 3):

* RCS C Loop WR TH

* RHR Pp Disch T

" RCS LoopATc

* RCS Loop C WR Tc

* RHR Return Temp

* PRZR Surge Temp

" PRZR Liquid Temp

Unit 1

T0459A

T0630A

T0406A

T0446A

TIRHO01A

T0482A

T0480A or Y9015A

Unit 2

T0459A

T0630A

T0406A

T0446A

T2RHO01A

T0482A

T0480A or Y901 5A

The SEM must remain attentive to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.

NAPS Basis Reference(s):

1. Technical Specifications Table 1.1-1, Modes Definition for Cold Shutdown
2. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System
3. 1-OP-1.1 (2-OP-1.1) Unit Startup from Mode 5
4. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling
5. 1-AP-17 (2-AP-17) Shutdown LOCA
6. 1-GOP-13.0 (2-GOP-13.0) Alternate Core Cooling Method
7. 1-AP-11 (2-AP-11) Loss of RHR
8. 1 -AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling
9. NRC EAL FAQ 2006-012
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CA3.1

Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

3 - RCS Temperature

Inability to maintain plant in cold shutdown with irradiated fuel in
the Reactor Vessel

EAL:

CA3.1 Alert

An unplanned event results in RCS temperature > 200OF for > Table C-3 duration (Note 3)

OR

RCS pressure increase of > 10 psig due to a loss of RCS cooling (does not apply in solid

plant operations)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Table C-3 RCS Reheat Duration Thresholds

RCS Containment Closure Duration
(Note 4)

Intact and not N/A 60 minutes*
Reduced/Decreased
Inventory

Not Intact OR Established 20 minutes*
Reduced / Decreased Not Established 0 minutes
Inventory
* If an RCS heat removal system is in operation within this time

frame and RCS temperature is being reduced, this'EAL is not
applicable.

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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CA3.1 (cont)

Basis:

This EAL 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 design and level instrumentation problems can lead to conditions in which

decay heat removal is lost and core uncovery can occur. NRC analyses show that some

event sequences can cause core uncovery in 15 to 20 minutes and severe core damage

within an hour after decay heat removal is lost.

Several instruments are capable of providing indication of RCS temperature with respect to

the Technical Specification cold shutdown temperature limit (2000 F, ref. 1). These include

(ref. 2):

* RCS C Loop WR TH

" RHR Pp Disch T

• RCS LoopATc

* RCS Loop C WR Tc

* RHR Return Temp

" PRZR Surge Temp

* PRZR Liquid Temp

Unit 1

T0459A

T0630A

T0406A

T0446A

TIRHO01A

T0482A

T0480A or Y9015A

Unit 2

T0459A

T0630A

T0406A

T0446A

T2RH001A

T0482A

T0480A or Y9015A

C uore Exit inermocoupies

The first threshold in Table C-3 addresses complete loss of functions required for core

cooling for greater than 60 minutes during Refueling and Cold Shutdown modes when

RCS integrity is established (irrespective of the status of containment closure). RCS

integrity should be considered to be in place when the RCS pressure boundary is in its

normal condition for the Cold Shutdown mode of operation (e.g., no freeze seals). The

status of containment closure in this threshold is immaterial given that the RCS is providing

a high-pressure barrier to fission product release to the environment.
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The 60-minute interval should allow sufficient time to restore cooling without a substantial

degradation in plant safety. The asterisk highlights the note at the bottom of the table.

Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions (ref. 3). The status of Containment

closure is tracked if plant conditions change that could raise the risk of a fission product

release as a result of a loss of decay heat removal.

The second and third thresholds in Table C-3 address the complete loss of functions

required for core cooling during Refueling and Cold Shutdown modes for either:

* Greater than 20 minutes when Containment closure is established, but RCS integrity is

either not established or at Reduced/Decreased Inventory.

* Immediately when neither Containment closure nor RCS integrity are established (or at

Reduced/Decreased Inventory).

Decreased Inventory is defined as a condition with fuel in the Reactor Vessel and any RCS

Loop Stop Valve closed, or RCS water level less than five percent (5%) in the pressurizer.

With the Reactor Vessel Head removed and the Reactor Cavity filled to at least 23 feet

above the Reactor Vessel Flange, the RCS is not considered to be in a decreased

inventory condition. (VPAP-2805, Shutdown Risk Program).

Reduced Inventory Condition is defined as a condition with fuel in the Reactor Vessel and

water level lower than three feet below the Reactor Vessel flange. This corresponds to 42

inches above RCS Hot Leg center-line (VPAP-2805, Shutdown Risk Program).
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RCS integrity should be assumed to be in place when the RCS pressure boundary is in its

normal condition for the Cold Shutdown mode of operation (e.g., no freeze seals). With the

Pressurizer PORV(s) blocked open, the RCS is considered not intact. The allowed 20-

minute interval is included to allow operator action to restore the heat removal function, if

possible. The allowed time frame is consistent with the guidance provided by Generic

Letter 88-17, "Loss of Decay Heat Removal" (discussed later in this basis) and is believed

to be conservative given that a low pressure Containment barrier to fission product release

is established. The asterisk highlights the note at the bottom of the table.

The note indicates that the second threshold is not applicable if actions are successful in

restoring an RCS heat removal system to operation and RCS temperature is being

reduced within the 20-minute interval.

No delay time is allowed with Containment closure not established and the RCS not intact

or at Reduced/Decreased Inventory because of the evaporated reactor coolant that may

be released into the Containment during this heatup condition could also be directly

released to the environment.

Escalation to a Sit& Area Emergency would be under EAL CS2.1, CS2.2 or CS2.3 should

boiling result in significant Reactor Vessel water level loss leading to core uncovery.

A loss of Technical Specification components alone is not intended to constitute an Alert.

The same is true of a momentary unplanned excursion above 2001F (ref. 1) when the heat

removal function is available.

1-RC-PI-1403B (2-RC-PI-2403B) and 1-RC-PI-1402B (2-RC-PI-2402B) are capable of

measuring pressure to less than 10 psig (ref. 4, 5).
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CA3M1 (cont)

The SEM must remain alert to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.

NAPS Basis Reference(s):

1. Technical Specifications Table 1.1-1, Modes Definition for Cold Shutdown

2. 1-OP-1 .1 (2-OP-1. 1) Unit Startup from Mode 5

3. VPAP-2805 Shutdown Risk Program

4. 1-ICP-RC-P1403 (2-ICP-RC-P2403) Reactor Coolant System Pressure (Wide and
Narrow Range) Protection Channel IV Calibration

5. 1-ICP-RC-P14O2 (2-ICP-RC-P2402) Reactor Coolant System Pressure (Wide and
Narrow Range) Protection Channel I Calibration

6. 1-OP-4.1 (2-OP-4.1) Controlling Procedure for Refueling

7. 1-OP-5.4 (2-OP-5.4) Draining the Reactor Coolant System

8. 1 -PT-91 (2-PT-91) Containment Penetrations

9. 1-LOG-18 (2-LOG-18) Containment Boundary Breach Log

Page 129 of 310



North Anna Power Station Reviioen-4Revision x2

Emergency Action Level Technical Bases Document
Attachment 1 - Emergency Action Level Technical Bases "

CU4.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 4 - Communications

Initiating Condition: Unplanned loss of all onsite or offsite communications capabilities

EAL:

CU4.1 Notification of Unusual Event

Loss of all Table C-2 onsite (internal) communications capability affecting the ability to

perform routine operations

OR

Loss of all Table C-2 offsite (external) communications capability

Table C-2 Communications Systems

Onsite Offsite
System (internal) (external)

Radio Communications System X

Public Address and Intercom System X

Private Branch Telephone Exchange (PBX) X

Sound Powered Telephone System X

Commercial Telephone X

Dedicated NRC Communications X
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Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL addresses loss of communications capability that either prevents the plant

operations staff from performing routine tasks necessary for onsite plant operations or

inhibits the ability to communicate problems externally to offsite authorities from the

Control Room. The loss of offsite communications ability encompasses the loss of all

means of communications with offsite authorities and is expected to be significantly more

comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform

state and local authorities of plant problems. This should include Commercial Telephone

System (CTS), FAX transmissions and dedicated phone systems. This EAL is applicable

only when extraordinary means are being utilized to make communications possible (e.g.,

relaying of information from radio transmissions, individuals being sent to offsite locations,

etc.).

The station communications system is designed to provide redundant means to

communicate with all essential areas of the station associated with Units 1 and 2 and to

essential locations remote from the station during normal operation and under accident

conditions. Communication systems vital to operation and safety are designed so that

failure of one component would not impair the reliability of the total communications

system. Onsite/offsite communications include one or more of the systems listed in Table

C-2 (ref. 1).
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Onsite/offsite communications include one or more of the systems listed in

Table C-2 (ref. 1).

Radio Communications System (Onsite & Offsite)

An Ultra-High Frequency (UHF) two-way radio trunking system is provided at the

Station consisting of base stations/repeaters, mobile units installed in emergency

vehicles, and hand-held portable radios. The radio trunking system provides

redundancy and independent emergency backup equipment for designated station

functions.

The same UHF two-way radio trunking system that provides onsite communications

also provides for communications within a ten mile radius of the Station. During an

emergency, this system allows direct contact with Radiation Monitoring Teams,

Security vehicles, and a separate channel (Talk Group)between the Security Alarm

Stations and the Louisa County Sheriff's Department.

Public Address and Intercom System (Onsite)

A five channel public address and intercom system (Gai-Tronics System) is installed

in the Station. The system power is supplied from a power supply which will

maintain the system in an operational condition in the event of a normal station

service power failure. Zones are provided within that Station to insure operability of

a major portion of the system should equipment in a zone become inoperative. In

the event of an emergency, the system is used to alert Station personnel of any

emergency situation and to direct emergency response actions required of on-site

personnel.
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* Private Branch Telephone Exchange, PBX (Onsite)

The PBX switching equipment is physically located in the PBX Building and is

connected to a commercial telephone exchange in Mineral, Virginia. Backup battery

power is provided to maintain the system operable 6 to 8 hours following the loss of

AC power.

" Sound Powered Telephone System (Onsite)

This system is a multiple channel system connecting selected operating areas of

the plant. Headsets consisting of an earphone and microphone are connected to a

two wire channel for direct communication between persons in different areas.

Operation of this system is not dependent on the availability of the electrical power

system. During an emergency, the system would provide an alternate means of

relaying messages.

• Commercial Telephone (Offsite)

Commercial telephone lines are provided between the Station and a commercial

telephone exchange in Mineral, Virginia. These lines are connected into the Station

PBX. In addition, lines are provided for communications between the Station and

the commercial telephone network which are independent of the Station PBX.
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Dedicated NRC Communications (Offsite)

Separate telephone lines are dedicated to the NRC and include the following:

o Emergency Notification System (ENS): The system on which initial

notifications, as well as ongoing information about plant systems, status and

parameters, are provided to the NRC. ENS lines are located in the Control

Room, TSC and LEOF.

o Health Physics Network (HPN): Provides for communications regarding

radiological and meteorological conditions, assessments, trends, and

protective measures. HPN lines are located in the TSC and LEOF.

o Reactor Safety Counterpart Link (RSCL): Allows for internal NRC

discussions regarding plant and equipment conditions. RSCL lines are

located in the TSC and LEOF.

o Protective Measures Counterpart Link (PMCL): Allows for the conduct of

internal NRC discussions on radiological releases, meteorological conditions,

and protective measures. PMCL lines are located in the TSC and LEOF.

o Emergency Response Data System (ERDS) Channel: Allows transmittal of

reactor parametric data from the site to the NRC. ERDS data is transmitted

from the PCS computer, via modem, to the NRC Operations Center.

o Management Counterpart Link (MCL): This system has been established for

internal discussions between the NRC Executive Team Director/members

and the NRC Director of Site Operations or licensee management. MCL lines

are located in the TSC and LEOF.
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o Local Area Network (LAN) Access: Provides access to the NRC local area

network. Telephone jacks are provided in the TSC and LEOF for NRC LAN

access.

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan, Section 7.2

2. UFSAR Section 9.5.2
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CU5.1

Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 5 - RCS leakage

Initiating Condition: RCS leakage

EAL:

CU5.1 Notification of Unusual Event

Inability to establish or maintain pressurizer level > 15% OR RCS target level band (if

pressurizer level was intentionally being controlled below the low level setpoint) due to

RCS leakage

Mode Applicability:

5 - Cold Shutdown-

Basis:

The conditions of this EAL may be a precursor of more serious conditions and, as a result,

is considered to be a potential degradation of the level of safety of the plant. The inability

to establish or maintain pressurizer level above the low pressurizer level setpoint or RCS

target level band (if RCS level was intentionally being maintained below the pressurizer

low level setpoint) is indicative of the initiating condition. A level transmitter provides a

signal that will actuate an alarm when the pressurizer liquid level falls to a fixed level

setpoint (15%). The same signal will trip the pressurizer heaters "off" and close the letdown

line isolation valves.

The phrase "...due to RCS leakage" signifies that classification under this EAL is only

required if the low pressurizer level is due to undesired loss of coolant from the RCS.
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Analysis shows that the operator has 44 minutes after the initial alarm to take any

appropriate action to ensure core immersion. The analysis further established that (1) one

charging/safety injection pump will provide adequate flow to sustain the system in a safe

condition and (2) an initial alarm signal low-pressurizer-level deviation alarm conservatively

assumed at 16.4% will occur within 30 seconds of the event initiation, followed by another

alarm (low-level heater cutoff) at 15% (ref. 2).

Other EALs (CU2.1 and CU2.2) address the Refueling mode. In cold shutdown, the RCS

will normally be intact and RCS inventory and level monitoring means such as pressurizer

level indication and makeup volume control tank levels are normally available. In the

Refueling mode, the RCS is not intact and Reactor Vessel level and inventory are

monitored by different means.

NAPS Basis Reference(s):

1. UFSAR Section 5.6.2.4
2. UFSAR Section 5.5.4.3.1
3. NRC EAL FAQ 2006-014
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CU6M1

Category: C - Cold Shutdown Refueling System Malfunction

Sub-category: 6 - Inadvertent Criticality

Initiating Condition: Inadvertent criticality

EAL:

CU6.1 Notification of Unusual Event

An unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

Sustained is defined as prolonged, not intermittent or of transitory nature.

This EAL addresses criticality events that occur in Cold Shutdown or Refueling modes

(NUREG1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants

in the United States) such as fuel misloading events and inadvertent dilution events. This

EAL indicates a potential degradation of the level of safety of the plant, warranting an

Unusual Event classification.

The term. "sustained' is used in order to allow exclusion of expected short-term positive

startup rates from planned fuel bundle or control rod movements during core alteration.

These short-term positive startup rates are the result of the increase in neutron population

due to subcritical multiplication.

NAPS Basis Reference(s):

1. FSAR Table 7.5-3
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Category E - ISFSI

EAL Group: ANY (EALs in this category are applicable to

any plant condition, hot or cold.)

An independent spent fuel storage installation (ISFSI) is a complex that is designed and

constructed for the interim storage of spent nuclear fuel and other radioactive materials

associated with spent fuel storage. A significant amount of the radioactive material

contained within a cask/canister must escape its packaging and enter the biosphere for

there to be a significant environmental effect resulting from an accident involving the.dry

storage of spent nuclear fuel. Formal offsite planning is not required because the

postulated worst-case accident involving an ISFSI has insignificant consequences to the

public health and safety.

A Notification of Unusual Event is declared on the basis of the occurrence of an event of

sufficient magnitude that a loaded cask confinement boundary is damaged or violated.

This includes classification based on a loaded fuel storage cask/canister confinement

boundary loss leading to the degradation of the fuel during storage or posing an

operational safety problem with respect to its removal from storage.

A hostile security event that leads to a potential loss in the level of safety of the ISFSI is a

classifiable event under Security category EAL HA4.1. '

Minor surface damage that does not affect storage cask/canister boundary is excluded

from the scope of these EALs.
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EUI.1

Category: ISFSI

Sub-category: None

Initiating Condition: Damage to a loaded cask confinement boundary

EAL:

EUI.1 Notification of Unusual Event

Damage to a loaded cask/canister confinement boundary

Mode Applicability:

All

Basis:

A NOUE in this EAL is categorized on the basis of the occurrence of an event of sufficient

magnitude that a loaded Sealed Surface Storage Cask (SSSC) or NUHOMS Dry Storage

Canister (DSC) confinement boundary is damaged or violated. This includes classification

based on a loaded fuel storage cask confinement boundary loss leading to the degradation

of the fuel during storage or posing an operational safety problem with respect to its

removal from storage.

Confinement Boundary is defined as the barrier(s) between areas containing radioactive

substances and the environment. Therefore, damage to a confinement boundary must be

a confirmed physical breach between the spent fuel and the environment for either the

SSSCs or the DSCs. For the SSSCs, this would also include a confirmed loss of both

cask seals.
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EUl.1 (cont)

NAPS Basis Reference(s):

1. NAPS ISFSI SAR Sections 1, 5 and 8

2. Transnuclear FSAR "NUHOMS Horizontal Modular Storage System for Irradiated
Nuclear Fuel"

3. 0-OP-4.54 "Transfer Cask/Dry Sheilded Canister Transfer to ISFSI and Dry Shielded
Canister Transfer from Transfer Cask to Horizontal Storage Module"
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Cateaory H - Hazards

EAL Group: ANY (EALs in this category are applicable to

any plant condition, hot or cold.)

Hazards are non-plant, system-related events that can directly or indirectly affect plant

operation, reactor plant safety or personnel safety.

The events of this category pertain to the following subcategories:

1. Natural & Destructive Phenomena

Natural events include hurricanes, earthquakes or tornados that have potential to

cause plant structure or equipment damage of sufficient magnitude to threaten

personnel or plant safety. Non-naturally occurring events that can cause damage to

plant facilities and include aircraft crashes, missile impacts, etc.

2. Fire or Explosion

Fires can pose significant hazards to personnel and reactor safety. Appropriate for

classification are fires within the site Protected Area or which may affect operability of

vital equipment.

3. Toxic, Asphyxiant & Flammable Gas

Non-naturally occurring events that can cause damage to plant facilities and include

toxic, asphyxiant or flammable gas leaks.

4. Security

Unauthorized entry attempts into the Protected Area, bomb threats, sabotage attempts,

and actual security compromises threatening loss of physical control of the plant.

5. Control Room Evacuation

Events that are indicative of loss of Control Room habitability. If the Control Room

must be evacuated, additional support for monitoring and controlling plant functions is

necessary through the emergency response facilities.
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6. Judament

The EALs defined in other categories specify the predetermined symptoms or events

that are indicative of emergency or potential emergency conditions and thus warrant

classification. While these EALs have been developed to address the full spectrum of

possible emergency conditions which may warrant classification and subsequent

implementation of the Emergency Plan, a provision for classification of emergencies

based on operator/management experience and judgment is still necessary. The EALs

of this category provide the SEM the latitude to classify emergency conditions

consistent with the established classification criteria based upon their judgment.
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HUI.1

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HUI.1 Notification of Unusual Event

Seismic event identified by any TWO of the following:

" Earthquake felt in the plant

• Strong Motion Accelerograph Event Indicator activated

" National Earthquake Information Center (NEIC)

Mode Applicability:

All

Basis:

The method of detection with respect to emergency classification relies on the agreement

of the shift operators on-duty in the Control'Room that the suspected ground motion is a

"felt earthquake" as well as the actuation of the NAPS seismic instrumentation.

Consensus of the Control Room operators with respect to ground motion helps avoid

unnecessary classification if the seismic switches inadvertently trip or detect vibrations not

related to an earthquake. Ground motion acceleration activates the Event Alarm on the

Strong Motion Accelerograph which, in turn, activates the annunciator B-6, EARTHQUAKE

INSTRUMENT PANEL TROUBLE (Unit 1 Annunciator Panel A). Activation of the Event

Alarm indicates that an earthquake has been detected. The Event Alarm is illuminated

when an event is in process'and the tape recorders are running only. The Event Alarm

cautions the operator not to remove the tapes while they are engaged. The Event Indicator

indicates the Event Alarm has activated. When the Event Alarm on the Strong Motion

Accelerograph is received, operators take action according to O-AP-36, Seismic Event.

Page 144 of 310



North Anna Power Station Revieien4Revision x2

Emergency Action Level Technical Bases Document
Attachment 1 - Emergency Action Level Technical Bases

HUII (cont)

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 inventory 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."

Damage to some portions of the site may occur as a result of the felt earthquake but it

should not affect the ability of safety functions to operate. This event escalates to an Alert

under EAL HA1.1 if the earthquake exceeds Operating Basis Earthquake (OBE) levels.

NAPS Basis Reference(s):

1. 0-AP-36 Seismic Event
2. AR 1A-B6 Earthquake Instrument Trouble
3. UFSAR Section 2.5.2.6
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HU1.2

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HU1.2 Notification of Unusual Event

Report by plant personnel of tornado or high winds > 80 mph striking within Protected Area

boundary

Mode Applicability:

All

Basis:

This EAL is based on the assumption that a tornado striking (touching down) or design

force winds (> 80 mph, ref. 1) within the Protected Area 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 may be

escalated to an Alert under EAL HA1.2.

Wind speed recorders and plant computer points indicate wind speeds up to 100 mph (ref.

2). All station structures are designed, however, to withstand a basic wind speed of 80

mph.

The Protected Area is within the security isolation zone and is given in Dwg. 11715-FC-

48A, Site Plan Vehicle Barrier System.

It is recognized that the wind speed instruments are located outside the Protected Area.

For the purpose of this EAL, these wind speed recordings are assumed to be

representative of wind speeds within the Protected Area boundary.
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HUl.2 (cont)

NAPS Basis Reference(s):

1. UFSAR Section 3.3.1.
2. MODULE NCRODP-68-NA Meteorological Monitoring System
3. Dwg. 11715-FC-48A Site Plan Vehicle Barrier System
4. NAPS Emergency Plan, Section 1.0 Definitions
5. 0-AP-41 Severe Weather Conditions
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HU1.3

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HU1.3 Notification of Unusual Event

Report of turbine failure resulting in casing penetration or damage to turbine or generator

seals

Mode Applicability:

All

Basis:

This EAL is intended to address main turbine rotating component failures of sufficient

magnitude to cause observable damage to the turbine casing or to the seals of the turbine

generator. For example, a turbine missile can be caused by brittle fracture of a rotating

turbine part at or near turbine operating speed, or by ductile fracture upon runaway after

extensive, highly improbable, control system failures. In the event of missile ejection, the

probability of a strike on a plant region is a function of the energy and direction of an

ejected missile and of the orientation of the turbine with respect to the plant region. The

turbine spins about the axis depicted in Figure H-1 and Figure H-2 (ref. 1). Of major

concern is the potential for significant leakage of combustible fluids (lubricating oils) and

gases (hydrogen cooling) to the plant environs. It is not the intent of this EAL to classify

minor operational leakage. Actual fires and flammable gas build up are appropriately

classified through other EALs. This EAL is consistent with the definition of an Notification

of Unusual Event while maintaining the anticipatory nature desired and recognizing the risk

to non-safety related equipment. Escalation of this emergency classification level, if

appropriate, would be via HA1.3 based on damage done by projectiles generated by the

failure.
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HUl.3 (cont)

NAPS Basis Reference(s):

1. UFSAR Section 10.2
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HU1.3 (cont)

Figure H-I: Turbine Axis and Postulated Missile Trajectories
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HUI.3 (cont)

Figure H-2: Turbine Axis and Postulated Missile Trajectories (cont'd)
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HU1.4

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HU1.4 Notification of Unusual Event

Uncontrolled flooding in any Table H-1 area that has the potential to affect safety related

equipment needed for the current operating mode

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels
* Emergency Switchgear Rooms

" Emergency Diesel Generators Rooms
" Reactor Containment

" Quench Spray Pump Houses
* Safeguards Areas
" Main Steam Valve House
* Cable Spreading Rooms
* ControlRoom
" CR Chiller Rooms
" Auxiliary / Fuel / Decontamination Buildings

" Fuel Oil Pump House Room A or B
" Service Water Pump and Valve House
" Intake Structure Control House
" Auxiliary Service Water Pump House

* Turbine Building

* Auxiliary Feedwater Pump House

Page 152 of 310



North Anna Power Station Rei.ion-.!4Revision x2

Emergency Action Level Technical Bases Document
Attachment 1 - Emergency Action Level Technical Bases

HUl.4 (cont)

Mode Applicability:

All

Basis:

This EAL addresses flooding caused by internal events (e.g., component failures,

circulating water, component cooling or service water line ruptures, equipment

misalignment, fire suppression system actuation, outage activity mishaps, etc.) that results

in the potential to affect safety related equipment. Uncontrolled internal flooding that

degrades safety-related equipment or creates a safety hazard precluding access

necessary for the safe operation or monitoring of safety equipment warrants escalation to

an Alert emergency classification under EAL HA1.4. The internal flooding areas are

important drainage areas and typically contain systems that are:

" Required for safe shutdown of the plant

" Not designed to be wetted or submerged

* Susceptible to internal flooding events

Internal flooding in the Turbine building is alarmed by the following annunciators:

* Annunciator "D" Panel F-8, COND TUBE CLEAN PIT HI LEVEL

* Annunciator "D" Panel G-8, COND TUBE CLEAN PIT HI-HI LEVEL

• Annunciator "D" Panel G-7, TURB BLDG FLOOD ALARM TROUBLE

Turbine Building flooding could carry over into the Auxiliary Building through the Service

Water Tunnel from the Valve Pit. Conversely, Auxiliary Building flooding could carry over

into the Turbine Building through the Service Water Tunnel into the Turbine Building Valve

Pit. Auxiliary Building Flooding could cause a loss of Charging Pumps (ref. 1, 2).
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HUl.4 (cont)

Flooding as used in this EAL describes a condition where water is entering the room faster

than installed equipment is capable of removal, resulting in a rise of water level within the

room. Classification of this EAL should not be delayed while corrective actions are being

taken to isolate the water source.

NAPS Basis Reference(s):

1. 0-AP-39.1 Turbine Building Flooding

2. 0-AP-39.2 Auxiliary Building Flooding

3. NAPS IPE Section 3.3.7.1, Screening of Flood Areas

4. UFSAR Section 9.5.1

5. UFSAR Section 10.4

6. UFSAR Section 16.2

7. VPAP-2401 Fire Protection Program
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HU1.5

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HUI.5 Notification of Unusual Event

Lake level < 242 ft. AND actions required in TRM 3.7.4 not completed

OR

Lake level > 264 ft.

OR

Class II Dam Emergency

Mode Applicability:

All

Basis:

A lake level < 242 ft. requires the plant to be placed in Mode 5 (ref. 6, 7) and all pumps

taking suction on lake sources, including Circulating Water and Fire Water pumps, be

secured (ref. 4).

Lake level of 264 ft. corresponds to the Probable Maximum Flood. All station facilities are

capable of withstanding the Probable Maximum Flood (ref. 3, 4). If lake level rises to

greater than 271 ft., the event may be escalated to an Alert under EAL HA1.5.

When a Class II Dam Emergency exists a slowly developing condition that could develop

into a more serious emergency is in progress (ref. 5).
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HU1.5 (cont)

NAPS Basis Reference(s):

1.
2.
3.
4.
5.
6.
7.

UFSAR Section 2.4.2 Floods
Technical Specifications Section 3.7.9
UFSAR Section 2.4.3 Probable Maximum Flood on Streams and Rivers
O-AP-40 Abnormal Level in North Anna Reservoir (Lake)
0-AP-40.2 Dam Failure Assessment and Notification
UFSAR Section 2.4.11 Low Water Considerations
Technical Requirements Manual Section 3.7.4
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HAl.1

Category:

Sub-category:

Initiating Condition:

H - Hazards

Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.1 Alert

Strong Motion Accelerograph Peak Shock Annunciator indicates seismic event >

Operating Basis Earthquake (0.06g horizontal or 0.04g vertical)

AND

Earthquake confirmed by any of the following:

" Earthquake felt in plant

" National Earthquake Information Center (NEIC)

* Control Room indication of degraded performance of any safety-related structure,
system, or component

Mode Applicability:

All

Basis:

This EAL addresses events that may have resulted in a plant safe shutdown area being

subjected to forces beyond design limits and thus damage may be assumed to have

occurred to plant safety-related structures, systems and components. The initial report

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.
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HAl.1 (cont)

Ground motion acceleration of 0.06g horizontal or 0.04g vertical is the Operating Basis

Earthquake (ref. 1). The UFSAR defines an OBE as an earthquake producing half the

maximum vibrating accelerations at the site. The maximum vibrating acceleration is the

Design Basis Earthquake which equals 0.12g. The OBE horizontal motion is, therefore,

one-half of 0.12g or 0.06g, and the vertical motion is two-thirds the horizontal value or

0.04g (ref. 2).

Ground motion acceleration of this magnitude is unmistakably a "felt" earthquake and

activates the Peak Shock Annunciator as well as the Event Alarm on the Strong Motion

Accelerograph. The Event Alarm activates annunciator B-6, EARTHQUAKE

INSTRUMENT PANEL TROUBLE (Unit 1 Annunciator Panel A). Operator action in 0-AP-

36, Seismic Event, specifies shutdown of both units if the OBE is occurs.

General Design Criterion 2 of Appendix A to 10 CFR 50 requires that nuclear power plant

structures, systems, and components important to safety be designed to withstand the

effects of natural phenomena such as earthquakes without loss of capability to perform

their safety functions. Part V(a)(2) of Appendix A to Part 100, Seismic and Geologic Siting

Criteria for Nuclear Power Plants, requires that if vibratory ground motion exceeding that of

the OBE occurs, shutdown of the nuclear power plant is required.

Should the Strong Motion Accelerograph become inoperable, compensatory measures as

specified in 0-AP-36 Seismic Event should be followed.

NAPS Basis Reference(s):

1. 0-AP-36 Seismic Event

2. UFSAR Section 2.5.2.6

3. 10 CFR 50, Appendix A, General Design Criterion 2
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HA1.2

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.2 Alert
Tornado or high winds > 80 mph resulting in EITHER:

* Visible damage to any safety-related structure, system, or component within any Table
H-1 Area
OR

* Control Room indication of degraded performance of safety-related structures, systems
and components

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels
" Emergency Switchgear Rooms
" Emergency Diesel Generators Rooms

* Reactor Containment
" Quench Spray Pump Houses
* Safeguards Areas
* Main Steam Valve House
" Cable Spreading Rooms

" Control Room
" CR Chiller Rooms

" Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B
* Service Water Pump and Valve House
* Intake Structure Control House
* Auxiliary Service Water Pump House
* Turbine Building
" Auxiliary Feedwater Pump House
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HA1.2 (cont)

Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 1 OCFR50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

This threshold addresses events that may have resulted in a safe shutdown area being

subjected to forces beyond design.limits and thus damage may be assumed to have

occurred to plant safety-related structures, systems and components. Table H-1 safe

shutdown areas house equipment the operation of which may be needed to ensure the

reactor safely reaches and is maintained in its lowest energy state (ref. 1). Personnel

access to safe shutdown areas may be an important factor in monitoring and controlling

equipment operability. Safe shutdown areas include structures that are in contact with or

immediately adjacent to the areas that actually contains the equipment of concern. The

Alert classification is appropriate if relevant plant parameters indicate that the performance

of safety-related structures, systems and components in the affected safe shutdown areas

has been degraded. No attempt should be made to fully inventory the actual magnitude of

the damage or quantify the degradation of safety-related structure, system and component

performance prior to declaration of an Alert under this threshold. The declaration of an

Alert and the activation of the TSC provide the SEM with the resources needed to perform

detailed damage assessments.

Page 160 of 310



North Anna Power Station Revk-.en-4,Revision x2
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

HA1.2 (cont)

This EAL is based on the design basis wind speed of 80 mph (ref. 2). Wind speed

recorders measure wind speeds up to 100 mph (ref. 3). All station structures are

designed, however, to withstand a basic wind speed of 80 mph. Sustained wind loads

above this magnitude can cause damage to safety functions. Wind speed recorders and

plant computer points indicate wind speeds up to 100 mph (ref. 3). All station structures

are designed, however, to withstand a basic wind speed of 80 mph.

It is recognized that the wind speed instruments are located outside the Protected Area.

For the purpose of this EAL, these wind speed recordings are assumed to be

representative of wind speeds within the Protected Area boundary.

NAPS Basis Reference(s):

1. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1

2. UFSAR Section 3.3.1

3. NCRODP-68-NA Meteorological Monitoring System

4. 0-AP-41 Severe Weather Conditions

5. Dwg. 11715-FC-48A Site Plan Vehicle Barrier System
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HA13

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.3 Alert

Turbine failure-generated missiles resulting in EITHER:

Any visible damage to any safety-related structure, system, or component within any
Table H-1 area

OR
Control Room indications of degraded performance of those safety systems resulting
from turbine failure-generated missiles

Table H-I Safe Shutdown Areas

" Cable Vaults & Tunnels
" Emergency Switchgear Rooms
* Emergency Diesel Generators Rooms
* Reactor Containment
" Quench Spray Pump Houses
" Safeguards Areas
" Main Steam Valve House
• Cable Spreading Rooms
• Control Room
* CR Chiller Rooms
* Auxiliary / Fuel / Decontamination Buildings
" Fuel Oil Pump House Room A or B
• Service Water Pump and Valve House
* Intake Structure Control House
* Auxiliary Service Water Pump House
• Turbine Building
• Auxiliary Feedwater Pump House
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HA1.3 (cont)

Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 1 OCFR50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.

This EAL is intended to address the threat to safety-related equipment imposed by

missiles generated by main turbine rotating component failures. For example, a turbine

missile can be caused by brittle fracture of a rotating turbine part at or near turbine

operating speed, or by ductile fracture upon runaway after extensive, highly improbable,

control system failures. In the event of missile ejection, the probability of a strike on a plant

region is a function of the energy and direction of an ejected missile and of the orientation

of the turbine with respect to the plant region. The turbine spins about the axis depicted in

Figure H-1 and Figure H-2 (ref. 1).

The list of Table H-1 areas includes all areas containing safety-related equipment, their

controls, and their power supplies (ref. 2). This EAL is, therefore, 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.

NAPS Basis Reference(s):

1. UFSAR Section 10.2
2. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1
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HA1.3 (cont)

Figure H-I: Turbine Axis and Postulated Missile Trajectories
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HA1.3 (cont)

Figure H-2: Turbine Axis and Postulated Missile Trajectories (cont'd)
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HA1.4

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.4 Alert

Uncontrolled flooding resulting in EITHER:

Control Room indications of degraded performance of safety-related structure, system or
component within any Table H-1 area

OR
Creating an industrial safety hazard (e.g. electric shock) in any Table H-1 area that
precludes access necessary to operate or monitor any safety-related structure, system or
component

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels
* Emergency Switchgear Rooms
" Emergency Diesel Generators Rooms
* Reactor Containment
* Quench Spray Pump Houses
" Safeguards Areas
* Main Steam Valve House
* Cable Spreading Rooms
* Control Room
" CR Chiller Rooms
" Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B
* Service Water Pump and Valve House
* Intake Structure Control House
* Auxiliary Service Water Pump House
* Turbine Building
* Auxiliary Feedwater Pump-House
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HA1.4 (cont)

Mode Applicability:

All

Basis:

This EAL addresses flooding caused by internal events (e.g., component failures,

circulating water, component cooling or service water line ruptures, equipment

misalignment, fire suppression system actuation, outage activity mishaps, etc.) that results

in degraded safety-related structure, system and component performance. The internal

flooding areas are important drainage areas and typically containsystems that are:

* Required for safe shutdown of the plant

• Not designed to be wetted or submerged

4 Susceptible to internal flooding events'

Internal flooding in the Turbine building is alarmed by the following annunciators:

" Annunciator "D" Panel F-8, COND TUBE CLEAN PIT HI LEVEL

" Annunciator "D" Panel G-8, COND TUBE CLEAN PIT HI-HI LEVEL

" Annunciator "D" Panel G-7, TURB BLDG FLOOD ALARM TROUBLE

Turbine Building flooding could carry over into the Auxiliary Building through the Service

Water Tunnel from the Valve Pit. Conversely, Auxiliary Building flooding could carry over

into the Turbine Building through the Service Water Tunnel into the Turbine Building Valve

Pit. Auxiliary Building Flooding could cause a loss of Charging Pumps (ref. 1, 2).

Uncontrolled internal flooding that has degraded safety-related equipment in Table H-1

(ref. 3) safe shutdown areas or created a safety hazard precluding access necessary for

the safe operation or monitoring of safety equipment warrants declaration of an Alert.
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Flooding as used in this EAL describes a condition where water is entering the room faster

than installed equipment is capable of removal, resulting in a rise of water level within the

room. Classification of this EAL should not be delayed while corrective actions-are being

taken to isolate the water source..

NAPS Basis Reference(s):

1. 0-AP-39.1 Turbine Building Flooding

2. O-AP-39.2 Auxiliary Building Flooding

3. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1

4. NAPS IPE Section 3.3.7.1, Screening of Flood Areas

5. UFSAR Section 9.5.1

6. UFSAR Section 10.4

7. UFSAR Section 16.2

8. VPAP-2401 Fire Protection Program
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HA1.5

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HA1.5 Alert

Service Water Reservoir (Service Water Pump House) level < 309 ft.

OR

Lake level > 271 ft. (station finished ground grade)

OR

Class I Dam Emergency

Mode Applicability:

All

Basis:

This EAL addresses events that may have resulted in a plant safe shutdown area being

subjected to forces beyond design limits and thus damage may be assumed to have

occurred to plant safety-related structures, systems and components.

A Service Water Reservoir level of 309 ft. is the minimum required to ensure required

suction head for the Service Water Pumps (ref. 1). The Service Water Reservoir serves as

the NAPS Ultimate Heat Sink (ref. 2).

Lake level of 271 ft. corresponds to plant grade (ref. 3). This elevation is 6.8 ft. above the

probable maximum flood of 264.2 ft. External flooding above plant grade poses a direct

threat to plant safe shutdown areas.
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Actual dam failure or a Class I Dam Emergency per 0-AP-40.2 represents a situation

where no time is available to attempt corrective measures that will prevent failure and thus

poses a direct threat to surrounding downstream areas (ref. 5).

NAPS Basis Reference(s):

1. UFSAR Section 9.2.1.2.4 Service Water Pump House Design
2. UFSAR Section 9.2.5 Ultimate Heat Sink
3. UFSAR Section 3.4 Water Level (Flood) Design Criteria
4. 0-AP-40 Abnormal Level in North Anna Reservoir (Lake)
5. O-AP-40.2 Dam Failure Assessment and Notification
6. UFSAR Section 9.2.1.2.2 Service Water Reservoir Design
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HA1.6

Category:

Sub-category:

H - Hazards

1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting a plant safe

shutdown area

EAL:

HA1.6 Alert
Vehicle crash resulting in EITHER:

* Visible damage to any safety-related structure, system, or component within any Table
H-1 area
OR

* Control Room indication of degraded performance of safety-related structures, systems

and components.

Table H-I Safe Shutdown Areas

• Cable Vaults & Tunnels
" Emergency Switchgear Rooms
" Emergency Diesel Generators Rooms
" Reactor Containment
" Quench Spray Pump Houses
" Safeguards Areas
" Main Steam Valve House
" Cable Spreading Rooms
" Control Room
* CR Chiller Rooms
* Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B
" Service Water Pump and Valve House
" Intake Structure Control House
" Auxiliary Service Water Pump House
• Turbine Building
" Auxiliary Feedwater Pump House
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HA1.6 (cont)

Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 1 OCFR50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

Table H-1 safe shutdown areas house equipment the operation of which may be needed to

ensure the reactor reaches and is maintained in its lowest energy state (ref. 1). Personnel

access to safe shutdown areas may be an important factor in monitoring and controlling

equipment operability. This EAL addresses vehicle crashes that preclude personnel

access to safe shutdown areas or may have resulted in the area being subjected to forces

beyond design limits. It is therefore assumed that equipment operability has been

challenged or damage has occurred to plant systems necessary for safe shutdown of the

plant. The initial report 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.
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HA1.6 (cont)

This EAL addresses events such as plane, helicopter, barge, crane, car or truck crashes,

or impact of projectiles into a safe shutdown area.

The Protected Area is within the security isolation zone and is given in Dwg. 11715-FC-

48A, Site Plan Vehicle Barrier System.

If the vehicle crash is determined to be hostile in nature, the event is classified under EAL

HA4. 1.

NAPS Basis Reference(s):

1. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1

2. Dwg. 11715-FC-48A Site Plan Vehicle Barrier System
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HU2.1
Category: H - Hazards

Sub-category: 2 - Fire or Explosion

Initiating Condition: Fire or Explosion within the Protected Area boundary.

EAL:

HU2.1 Notification of Unusual Event

Fire in or restricting access to any Table H-1 area not extinguished within 15 minutes of

Control Room notification or verification of a Control Room alarm (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels

" Emergency Switchgear Rooms
* Emergency Diesel Generators Rooms
* Reactor Containment

" Quench Spray Pump Houses
* Safeguards Areas
" Main Steam Valve House

" Cable Spreading Rooms
" Control Room
" CR Chiller Rooms
" Auxiliary / Fuel / Decontamination Buildings
" Fuel Oil Pump House Room A or B
* Service Water Pump and Valve House
* Intake Structure Control House

" Auxiliary Service Water Pump House
* Turbine Building

" Auxiliary Feedwater Pump House
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HU2.1 (cont)

Mode Applicability:

All

Basis:

The puirpose of this EAL is to address the magnitude and extent of fires that may be

potentially significant precursors to damage to safety-related structures, systems and

components. As used here, a confirmed fire is a fire that has been identified through

visual observation and report by plant personnel or sensor alarm indication. The 15-

minute period begins when a credible report is received that a fire is occurring or a valid

fire detection system alarm is received. Validation of a fire detection system alarm

includes actions that can be taken within the Control Room or other nearby location to

ensure that the alarm is not spurious. A validated alarm is assumed to be an indication of

a fire unless personnel dispatched to the scene disprove the alarm within the 15-minute

period. In other words, a personnel report from the scene may be used to disprove a

validated alarm if the report is received within 15 minutes of the alarm. The report,

however, shall not be required to validate the alarm or used to justify the start time for the

15-minute period.

The intent of the 15-minute period is to size the fire and discriminate against small fires

that are readily extinguished (e.g., smoldering waste paper basket). The area lists are

limited and apply to buildings and areas in actual contact with or immediately adjacent to

safe shutdown areas or other significant buildings or areas. The intent of this EAL is not to

include buildings or areas that are not immediately adjacent to Table H-1 safe shutdown

areas (ref. 1). This excludes fires within free-standing support buildings, waste paper

basket fires and other small fires of no safety consequence.

EAL HA2.1 provides escalation to the Alert classification.

NAPS Basis Reference(s):

1. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1
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HU2.2

Category: H - Hazards

Sub-category: 2 - Fire or Explosion

Initiating Condition: Fire or Explosion within the Protected Area boundary.

EAL:

HU2.2 Notification of Unusual Event

Report by plant personnel of an unanticipated explosion within Protected Area boundary,

SWPH, SWVH or Auxiliary SWPH resulting in visible damage to permanent structure or

equipment

Mode Applicability:

All

Basis:

The Protected Area is within the security isolation zone and is given in Dwg. 11715-FC-

48A, Site Plan Vehicle Barrier System.

For this EAL, only those unanticipated explosions within the Protected Area, SWPH,

SWVH orAuxiliary SWPH should be considered. As used here, an explosion is a rapid,

violent, unconfined combustion, or catastrophic failure of pressurized equipment that

imparts energy of sufficient force to potentially damage permanent structures, systems, or

components. 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, etc.) is sufficient for declaration. The SEM also needs to consider

any security aspects of the explosion.

Escalation of this emergency classification level, if appropriate, would be based on HA2.1.
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HU2.2 (cont)

A steam line break or steam explosion that damages surrounding permanent structures or

equipment would be classified under this EAL. This does not mean the emergency is

classified simply because the steam line break occurred. The method of damage is not as

important as the degradation of plant structures or equipment. The need to classify the

steam line break itself is considered in fission product barrier degradation monitoring (EAL

Category F).

If the explosion is determined to be hostile in nature, the event is classified under the

Security EALs. On October 3, 2002, Susquehanna Unit 2 was in startup with the reactor

critical at approximately two percent power, when the startup transformer (T-20) failed

(explosion and fire). The recirculation pumps tripped due to a power loss caused by the

transformer failure. The Unit 2 reactor was manually shutdown. The initial assessment of

plant conditions was not very extensive. Several plant personnel heard two explosions and

witnessed a fire at T-20. Personnel at the scene attempted to report the information to the

main control room, but were unsuccessful because the telephone they tried to use had lost

power due to the event. A maintenance technician announced the fire via the plant public

address system, which was overheard by control room personnel. Although the control

room operators immediately responded to the overheard fire announcement, they did not

attempt to obtain more details of the T-20 failure by talking with the technician or any other

personnel who had been near the transformer. The transformer fire was evaluated against

the criteria in emergency action level [SSES EAL] 14.1, "Fire or Explosion," which stated,

in part, that the criteria for classification was "a fire lasting more than 15 minutes OR an

explosion inside the security protected area with no significant damage to station facilities."

Since the control room was unaware that an explosion had also occurred, it was concluded

no emergency condition existed because the fire lasted for 10 minutes only. Although

information related to the transformer failure (explosion and fire) was available from

security and other plant personnel, it was approximately 34 minutes before the Shift

Manager became aware that an explosion which required an Notification of Unusual Event

classification had occurred (ref. 2).
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NAPS Basis Reference(s):

1. Dwg. 11715-FC-48A, Site Plan Vehicle Barrier System
2. Susquehanna Steam Electric Station - NRC Integrated Inspection Report 50-387, -

388/02-06 dated January 24, 2003, Green Non-Cited Violation for late classification
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HA2.1
Category:

Sub-category:

H - Hazards

2 - Fire or Explosion

Initiating Condition: Fire or explosion affecting the operability of plant safety-related
structures, systems or components required to establish or
maintain safe shutdown

EAL:

HA2.1 Alert
Fire or explosion in any Table H-1 area

AND EITHER:

" Plant personnel report visible damage to any safety-related structure, system, or

component within the area
OR

" Affected system parameter indications show degraded performance

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels
• Emergency Switchgear Rooms
* Emergency Diesel Generators Rooms
* Reactor Containment
" Quench Spray Pump Houses
" Safeguards Areas
" Main Steam Valve House
" Cable Spreading Rooms
" Control Room
* CR Chiller Rooms
" Auxiliary / Fuel / Decontamination Buildings
* Fuel Oil Pump House Room A or B
* Service Water Pump and Valve House
" Intake Structure Control House
* Auxiliary Service Water Pump House
" Turbine Building
* Auxiliary Feedwater Pump House
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HA2.1 (cont)

Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 1 OCFR50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.

The listed areas contain functions and systems required for the safe shutdownof the plant.

The NAPS Appendix R report was consulted for equipment and plant areas required for

the applicable mode (ref. 1).

The only explosions that should be considered are those of sufficient force to: damage

permanent structures or equipment required for safe operation, or result in degraded

performance of safety-related structures, systems and components within the identified

plant areas. An explosion is a rapid, violent, unconfined combustion, or catastrophic

failure of pressurized equipment that imparts energy of sufficient force to potentially

damage permanent structures, systems, or components. No attempt is made to assess

the actual magnitude of the damage. The wording of this EAL does not imply that an

assessment of safety-related structure, system and component performance should be

performed; rather that safety-related structure, system and component parameter

symptoms are degraded as a result of the event. The declaration of an Alert and the

activation of the TSC provide the SEM with the resources needed to perform damage

assessments. The SEM also needs to consider the security aspects of the explosions.
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A steam line break or steam explosion that damages permanent structures or equipment

would be classified under this EAL. The method of damage is not as important as the

degradation of plant structures or equipment.

NAPS Basis Reference(s):

1. Dwg. 11715-FC-48A, Site Plan Vehicle Barrier System
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HU3.1

Category: H - Hazards

Sub-category: 3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to normal operation of the plant

EAL:

HU3.1 Notification of Unusual Event

Report or detection of toxic, corrosive, asphyxiant or flammable gases that have or could

enter the Owner Controlled Area in amounts that can affect normal plant operations

Mode Applicability:

All

Basis:

Entry into 0-AP-23 Oil and Hazardous Substances Spill Response does not, in and of

itself, constitute having affected normal plant operations, as defined.

This EAL is based on the existence of uncontrolled releases of toxic, corrosive, asphyxiant

or flammable gas affecting normal plant operations or the health of plant personnel. The

release may have originated within the Owner Controlled Area, or it may have originated

offsite and subsequently drifted inside the Owner Controlled Area. Offsite events (e.g.,

tanker truck accident releasing toxic gases, etc.) resulting in the plant being within the

evacuation area should also be considered in this EAL because of the adverse effect on

normal plant operations.
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HU3.1 (cont)

It is intended that releases of toxic, corrosive, asphyxiant or flammable gases are of

sufficient quantity and the release point of such gases is such that normal plant operations

would be affected. This would preclude small or incidental releases, or releases that do

not impact structures needed for plant operation. Some gases are toxic by their very

nature. Others, like carbon dioxide, can be lethal if they reduce oxygen to low,

concentrations (asphyxiant) that are immediately dangerous to life and health (IDLH).

NRC position is that anytime carbon dioxide is discharged in plant areas such that the area

becomes uninhabitable, regardless of whether anyone is in the areas, conditions for

classification exist. The EAL is not intended to require significant assessment or

quantification. The EAL assumes an uncontrolled process that has the potential to affect

plant operations or personnel safety. Releases occurring during planned surveillance

activities or planned maintenance/tag-out activities, therefore, are excluded. Similarly, a

carbon dioxide release prompted by a valid indication (e.g., smoke detector) or intentional

actuation of a fire extinguisher is considered a planned release.

0-AP-23, Oil or Hazardous Substance Spill Response, and Regulatory Guide 1.78,

Evaluating the Habitability of a Nuclear Power Plant Control Room During a Postulated

Hazardous Chemical Release, Table 1, Toxicity Limits (IDLH Limits) for Some Hazardous

Chemicals, provide additional information on hazardous substances and spills.

On 6/27/2003, an unplanned release of carbon dioxide in the Cable Spreading Room

resulted in oxygen level within the lower level of the Service Building stairwell dropping

below that necessary for habitability. No Emergency Plan classification was declared.

North Anna received a Green non-cited violation of 10 CFR 50.54(q), 50.47(b)(4), and

Section IV.B of Appendix E of 10 CFR 50, for failure to classify (ref. 1). NRC stated that

their position on the declaration of an Unusual Event was that anytime carbon dioxide was

discharged in plant areas such that the area became uninhabitable, regardless of whether

anyone was in the areas, the Unusual Event should be declared (ref. 2).
/2
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On 5/14/2000, Ionics personnel were overcome by gasses resulting from mixing two

separate chemicals together which produced chlorine gas (ref. 3). No Emergency Plan

classification was declared in this instance even though chlorine gas is toxic and safety of

personnel within the Owner Controlled Area was affected (ref. 4).

Examples of toxic, asphyxiant or flammable, gas releases classified at other stations

include:

" On November 10, 2003, a 1/8 inch sealant injection plug for the Main Generator at

Seabrook was discovered out of its location. This allowed the leakage of hydrogen

gas into the Turbine Building. The fire brigade leader responded and observed a

flammable concentration of hydrogen.

* On April 2, 2002, a hose reel on the turbine building fire suppression CO 2 system at

Nine Mile Point was broken during work activities. The turbine building, reactor

building, radioactive waste building, and control building were evacuated. The

control room was not evacuated.

" On March 4, 2002, a non-isolable leak on a propane tank occurred at Point Beach.

The tank was approximately 500 to 750 gallons and was 55% full. The tank was

leaking at the rate of 5% decrease every 20 minutes. The tank was 25 to 30 yards

out in the Owner Controlled Area and a local area evacuation had been performed.

The local fire department was on the scene.

* On June 18, 2001, during chemical unloading of sulfuric acid from a truck trailer at

Salem, excessive acid fumes came from the tank, which was located in the turbine

building. The chemistry technician supporting the delivery experienced throat and

respiratory irritation and was transported to the hospital for examination.

* On December 21, 2000, an inadvertent (personnel error) discharge in a localized

area (switchgear room) of the reactor building occurred at Nine Mile Point.
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* On October 9, 2000, failure of a chemical transfer pump at Salem resulted in

leakage of 25 to 50 gallons of hydrazine from a chemical addition tank. The odor of

ammonia was detected in Unit 1 Turbine Building. The area was evacuated; no

personnel were working in the area. No safeguards activated or were needed. All

safeguards equipment was available. Hydrazine was contained in a dike and

directed to chemical waste.

Should the release affect safe operations or the ability to obtain or maintain safe shutdown,

escalation to an Alert would be based on EAL HA3.1 or HA3.2. Should an explosion or fire

occur due to flammable gas within an affected plant area, an Alert may be appropriate

based on EAL HA2.1.

Steam is not considered a gas applicable under this EAL. Depending on the event,

potential steam impacts might be considered under explosions or judgment EALs.

NAPS Basis Reference(s):

1. NRC Integrated Inspection Report No. 50-338, 339/2003-04, dated 10/27/2003

2. Plant Issue N-2000-1377

3. Plant Issue Resolution N-2003-2539-R10

4. 0-AP-23, Oil or Hazardous Substance Spill Response

5. Regulatory Guide 1.78, Evaluating the Habitability of a Nuclear Power Plant Control
Room During a Postulated Hazardous Chemical Release, Table 1, Toxicity Limits
(IDLH Limits) for Some Hazardous Chemicals

6. NRC EAL FAQ 2006-023
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HU3.2

Category: H - Hazards

Sub-category: 3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to normal operation of the plant

EAL:

HU3.2 Notification of Unusual Event

Recommendation by local, county or state officials to evacuate or shelter, site personnel

based on offsite event involving toxic, corrosive, asphyxiant or flammable gas

Mode Applicability:

All

Basis:

This EAL is based on the existence of uncontrolled releases of toxic, corrosive,

asphyxiants or flammable gas affecting normal plant operations or the health of plant

personnel. The release originated offsite and local, county or state officials have reported

the need for evacuation or sheltering of site personnel. Offsite events (e.g., tanker truck

accident releasing toxic gases, etc.) are considered in this'EAL because they may

adversely affect normal plant operations.

The EAL is not intended to require significant assessment or quantification. The EAL

assumes an uncontrolled process that has the potential to affect plant operations or

personnel safety

State officials may determine the evacuation area for offsite spills by using the Department

of Transportation (DOT) Evacuation Tables for Selected Hazardous Materials in the DOT

Emergency Response Guide for Hazardous Materials.
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Should the release affect safe operations or the ability to obtain or maintain safe shutdown,

escalation to an Alert would be based on EAL HA3.1 or HA3.2. Should an explosion or fire

occur due to flammable gas within an affected plant area, an Alert may be appropriate

based on EAL HA2.1.

NAPS Basis Reference(s):

None
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HA3.1

Category: H - Hazards

Sub-category: 3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Initiating Condition: Access to a safe shutdown area is prohibited due to release of

toxic, corrosive, asphyxiant or flammable gases which jeopardize
operation of systems required to maintain safe operations or safely
shutdown the reactor

EAL:

HA3.1 Alert
Access to a Table H-1 area is prohibited due to toxic, corrosive, asphyxiant or flammable

gases which jeopardize operation of systems required to maintain safe operations or safely

shutdown the reactor

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels
* Emergency Switchgear Rooms
• Emergency Diesel Generators Rooms

" Reactor Containment

" Quench Spray Pump Houses
" Safeguards Areas
• Main Steam Valve House
" Cable Spreading Rooms
* Control Room
" CR Chiller Rooms

" Auxiliary / Fuel / Decontamination Buildings
" Fuel Oil Pump House Room A or B
• Service Water Pump and Valve House
" Intake Structure Control House

" Auxiliary Service Water Pump House

" Turbine Building
* Auxiliary Feedwater Pump House
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Mode Applicability:

All

Basis:-

This EAL is based on gases that have entered a plant structure in concentrations that are

unsafe for plant personnel and, therefore, preclude access to equipment necessary for the

safe operation of the plant.

Gases in a safe shutdown area can affect the ability to safely operate or safely shutdown

the reactor.

The fact that SCBA may be worn does not eliminate the need to declare the event.

Declaration should not be delayed for confirmation from atmospheric testing if it is

reasonable toconclude that the atmosphere poses an immediate threat to life and health

or an immediate threat of severe exposure to gases. This could be based upon

documented analysis, indication of personal ill effects from exposure, or operating

experience with the hazards.

If the equipment in the stated area is already inoperable or out of service, and is being

controlled via the applicable Technical Specification, then consideration can be given to

not declaring this specific EAL as it will have no adverse impact on the ability of the plant

to safely operate or safely shutdown.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous

levels. Most commonly, asphyxiants work by merely displacing air in an enclosed

environment. This reduces the concentration of oxygen below the normal level of around

19%, which can lead to breathing difficulties, unconsciousness or even death.
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HA3,1 (cont)

An uncontrolled release of flammable gases within a facility structure has the potential to

affect safe operation of the plant by limiting either operator or equipment operations due to

the potential for ignition and resulting equipment damage/personnel injury. Flammable

gases, such as hydrogen and acetylene, are routinely used to maintain plant systems

(hydrogen) or to repair equipment/components (acetylene - used in welding). This EAL

assumes concentrations of flammable gases which can ignite/support combustion.

Examples of toxic, asphyxiant or flammable gas releases classified at other stations

include:

" On June 2, 2002, a CO 2 system injection occurred during diesel testing at Peach

Bottom. Levels of CO 2 immediately dangerous to life and health (IDLH) were

detected within a vital area.

" On August 8, 2007, Peach Bottom declared an Alert because a portable, wall

mounted C02 fire extinguisher in an Emergency Diesel Generator (EDG) room had

rapidly discharged its contents. The Shift Manager declared the Alert for an IDLH

atmosphere in a vital area. Site engineering analysis of this event indicated that the

resulting C02 concentration from the extinguisher discharge was well below the

IDLH limit. An assessment of this event as applied to NAPS indicated that NAPS

does not have any extinguishers in areas small enough for IDLH concentrations to

occur (ref. 3).

Steam is not considered a gas applicable under this EAL. Depending on the event,

potential steam impacts might be considered under explosions or judgment EALs.

NAPS Basis Reference(s):

1. NAPS Appendix R Report, Section 4.4 Attachment to Table 4-1
2. NRC EAL FAQ 2006-024
3. INPO OE25324 (North Anna OEE000249)
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Category:

Sub-category:

Initiating Condition:

HU4.1
H - Hazards

4 - Security

Confirmed security condition or threat which indicates a potential
degradation in the level of safety of the plant

EAL:

HU4.1 Notification of Unusual Event

A security condition that does not involve a hostile action as reported by the Security Shift

Supervisor

OR

A credible site-specific security threat notification

OR
A validated notification from NRC providing information of an aircraft threat

Mode Applicability:

All

Basis:

Security conditions which do not represent 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.

Security events assessed as hostile actions are classifiable under HA4.1, HS4.1 and

HG4.1.

A higher initial classification could be made based upon the nature and timing of the

security threat and potential consequences. Consideration should be given to upgrading

the emergency response status and emergency classification level in accordance with

Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency Plan

and Independent Spent Fuel Storage Installation Security Program".
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HU4.1 (cont)

1 st Threshold

Reference is made to the Security Shift Supervisor because these individuals are the

designated personnel on-site qualified and trained to confirm that a security condition is

occurring or has occurred. Training on security event classification confirmation is closely

controlled due to the strict secrecy controls placed on the plant Safeguards Contingency

Plan.

This threshold is based on the Dominion's "Security Plan, Training and Qualification Plan,

Safeguards Contingency Plan and Independent Spent Fuel Storage Installation Security

Program". Safeguards Contingency Plans are based on guidance provided by NEI 03-12.

2 nd Threshold

The second threshold is included to ensure that appropriate notifications for the security

threat are made in a timely manner. This includes information of a credible threat. Only the

plant to which the specific threat is made need declare the Notification of Unusual Event.

The determination of "credible" is made through use of information found in Dominion's

"Security Plan, Training and Qualification Plan, Safeguards Contingency Plan and

Independent Spent Fuel,Storage Installation Security Program".

3 rd Threshold

The intent of this EAL threshold is to ensure that notifications for the aircraft threat are

made in a timely manner and that off-site response organizations and plant personnel are

at a state of heightened awareness regarding the credible threat. It is not the intent of this

EAL to replace existing non-hostile related EALs involving aircraft.
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HU4.1 (cont)

This EAL is met when a plant receives information regarding an aircraft threat from NRC.

Validation is performed by calling the NRC or by other approved methods of

authentication. Only the plant to which the !specific threat is made need declare the

Notification of Unusual Event.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the

threat involves an airliner (airliner is meant to be a large aircraft with the potential for

causing significant damage to the plant). The status and size of the plane may be provided

by NORAD through the NRC.

Escalation to Alert emergency classification level via HA4.1 would be appropriate if the

threat involves an airliner less than 30 minutes from of the plant.

NAPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HA4.1

Category: H - Hazards

Sub-category: 4 - Security

Initiating Condition: Hostile action within the Owner Controlled Area or airborne attack
threat.

EAL:

HA4.1 Alert

A hostile action is occurring or has occurred within the Owner Controlled Area as reported

by the Security Shift Supervisor

OR

A validated nbtification from NRC of an airliner attack threat < 30 min. away

Mode Applicability:

All

Basis:

These EAL thresholds address the contingency for a very rapid progression of events,

such as that experienced on September 11, 2001. They are not premised solely on the

potential for a radiological release. Rather the issue includes the need for rapid assistance

due to the possibility for significant and indeterminate damage from additional air, land or

water attack elements.

The fact that the site is under serious attack or is an identified attack target with minimal

time available for further preparation or additional assistance to arrive requires a

heightened state of readiness and implementation of protective measures that can be

effective (such as on-site evacuation, dispersal or sheltering).
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HA4.1 (cont)

1 st Threshold

This EAL threshold addresses the potential for a very rapid progression of events due to a

hostile action. It is not intended to address incidents that are accidental events or acts of

civil disobedience, such as small aircraft impact, hunters, or physical disputes between

employees within the Owner Controlled Area. Those events are adequately addressed by

other EALs.

Although nuclear plant security officers are well trained and prepared to protect against

hostile action, it is appropriate for OROs (off-site response organizations) to be notified

and encouraged to begin activation (if they do not normally) to be better prepared should it

be necessary to consider further actions.

2 nd Threshold

This EAL threshold addresses the immediacy of an expected threat arrival or impact on the

site within a relatively short time.

The intent of this EAL threshold is to ensure that notifications for the airliner attack threat

are made in a timely manner and that off-site response organizations and plant personnel

are at a state of heightened awareness regarding the credible threat. Airliner is meant to

be a large aircraft with the potential for causing significant damage to the plant.

This EAL threshold is met when a plant receives information regarding an airliner attack

threat from NRC and the airliner is within 30 minutes of the plant. Validation is performed

by calling the NRC or by other approved methods of authentication. Only the plant to which

the specific threat is made need declare the Alert.
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HA4.1 (cont)

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the

threat involves an airliner (airliner is meant to be a large aircraft with the potential for

causing significant damage to the plant). The status and size of the plane may be provided

by NORAD through the NRC.

If not previously notified by the NRC that the airborne hostile action was intentional, then it

would be expected, although not certain, that notification by an appropriate Federal agency

would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA

or NRC. However, the declaration should not be unduly delayed awaiting Federal

notification.

NAPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HS4.1

Category: H - Hazards

Sub-category: 4 - Security

Initiating Condition: Hostile action within the Protected Area

EAL:

HS4.1 Site Area Emergency

A hostile action is occurring or has occurred within the Protected Area as reported by the

Security Shift Supervisor

Mode Applicability:

All

Basis:

This condition represents an escalated threat to plant safety above that contained in the

Alert in that a hostile force has progressed from the Owner Controlled Area to the

Protected Area.

This EAL addresses the contingency for a very rapid progression of events, such as that

experienced on September 11, 2001. It is not premised solely on the potential for a

radiological release. Rather the issue includes the need for rapid assistance due to the

possibility for significant and indeterminate damage from additional air, land or water attack

elements.

The fact that the site is under serious attack with minimal time available for further

preparation or additional assistance to arrive requires off-site response organizations

readiness and preparation for the implementation of protective measures.

Page 197 of 310



North Anna Power Station Reviison-4Revision x2
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

HS4.1 (cont)

This EAL addresses the potential for a very rapid progression of events due to a hostile

action. It is not intended to address incidents that are accidental events or acts of civil

disobedience, such as small aircraft impact, hunters, or physical disputes between

employees within the Protected Area.

Although nuclear plant security officers are well trained and prepared to protect against

hostile action, it is appropriate for off-site response organizations to be notified and

encouraged to begin preparations for public protective actions (if they do not normally) to

be better prepared should it be necessary to consider further actions.

If not previously notified by NRC that the airborne hostile action was intentional, then it

would be expected, although not certain, that notification by an appropriate Federal agency

would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA

or NRC. However, the declaration should not be unduly delayed awaiting Federal

notification.

Escalation of this emergency classification level, if appropriate, would be based on actual

plant status after impact or progression of attack.

NAPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01
2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency

Plan and Independent Spent Fuel Storage Installation Security Program"
3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02
4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-

Based Events"
5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005

(Revised November 18, 2005)
6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute

Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HG4.1

Category:

Sub-category:

'Initiating Condition:

EAL:

H - Hazards

4 - Security

Hostile action resulting in loss of physical control of the facility

HG4.1 General Emergency

A hostile action has occurred such that plant personnel are unable to operate equipment

required to maintain safety functions,

OR

A hostile action has caused failure of Spent Fuel Cooling Systems and imminent fuel

damage is likely for a freshly off-loaded reactor core in pool (i.e. freshly off-loaded reactor

core means any spent fuel in the Spent Fuel Pit)

Mode Applicability:

All

Basis:

1 st Threshold

This EAL threshold encompasses conditions under which a hostile action has resulted in a

loss of physical control of VitalAreas (containing vital equipment or controls of vital

equipment) required to maintain safety functions and control of that equipment cannot be

transferred to and operated from another location.
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HG4.1 (cont)
These safety functions are reactivity control (ability to shut down the reactor and keep it

shutdown) reactor water level (ability to cool the core), decay heat removal (ability to

maintain a heat sink) and Spent Fuel Pit (Pool) cooling (ability to remove decay heat from

irradiated fuel in storage).

Loss of physical control of the Control Room or remote shutdown capability alone may not

prevent the ability to maintain safety functions per se. Design of the remote shutdown

capability and the location of the transfer switches should be taken into account. Primary

emphasis should be placed on those components and instruments that supply protection

for and information about safety functions.

If control of the plant equipment necessary to maintain safety functions can be transferred

to another location, then the threshold is not met.

2 nd Threshold

This EAL threshold addresses failure of spent fuel cooling systems as a result of hostile

action if imminent fuel damage is likely. Dominion has decided to conservatively apply this

threshold when any spent fuel is in the Spent Fuel Pit.

NAPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"

Page 200 of 310



North Anna Power Station Revioion-4Revision x2
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

HA5.1

Category: H - Hazards

Sub-category: 5 - Control Room Evacuation

Initiating Condition: Control Room evacuation has been initiated

EAL:

HA5.1 Alert

Control Room evacuation has been initiated

Mode Applicability:

All

Basis:

With the Control Room evacuated, additional support, monitoring and direction through the

Technical Support Center and/or other emergency operations centers are necessary. ()-
AP-20, Operation from the Auxiliary Shutdown Panel, provides specific instructions for

evacuating the Control Room and establishing plant control at the Unit 1 and Unit 2

Auxiliary Shutdown Panels and other areas of the station (e.g., Service Water Valve

House, Emergency Switchgear Rooms, Emergency Diesel Generator Rooms, etc.). The

Shift Manager determines if the Control Room is inoperable and requires evacuation of

both units. Control Room inhabitability may be caused by fire, dense smoke, noxious

fumes, etc. Inability to establish plant control from outside the Control Room escalates this

event to a Site Area Emergency.

NAPS Basis Reference(s):

1. 1-AP-20 (2-AP-20), Operation from the Auxiliary Shutdown Panel
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HS5.1

Category:

Sub-category:

Initiating Condition:

H - Hazards

5 - Control Room Evacuation

Control Room evacuation has been initiated and plant control
cannot be established

EAL:

HS5.1 Site Area Emergency

Control Room evacuation has been initiated

AND

Control of the plant cannot be established from the Auxiliary Shutdown Panel within 15

min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

All

Basis:

This EAL indicates that expeditious transfer of safety-related structures, systems and

components has not occurred, but fission product barrier damage may not yet be

indicated. The intent of this EAL is to capture events in which' control of the plant cannot

be reestablished in a timely manner. The 15 minute time for transfer starts when the

Control Room begins to be evacuated (not when ( )-AP-20 is entered). The time interval is

based on how quickly control must be reestablished without core uncovery and/or core

damage. The determination of whether or not control is established from outside the

Control Room is based on SEM judgment. The SEM is expected to make a reasonable,

informed judgment that control of the plant from the Unit 1 and Unit 2 Auxiliary Shutdown

Panels cannot be established within the 15 minute interval.
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HS5.1 (cont)

Once the Control Room is evacuated, the objective is to establish control of important plant

equipment and maintain knowledge of important plant parameters in a timely manner.

Primary emphasis should be placed on components and instruments that supply protection

for and information about safety functions. Typically, these safety functions are reactivity

control (ability to shutdown the reactor and maintain it shutdown), RCS inventory (ability to

cool the core), secondary heat removal (ability to maintain a heat sink) and Spent Fuel Pit

(Pool) cooling (ability to remove decay heat from irradiated fuel in storage). 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

Operating, and Hot Standby modes, operator concern is primarily directed toward

maintaining critical safety functions and thereby assuring fission product barrier integrity.

( )-AP-20, Operation from the Auxiliary Shutdown Panel, provides specific instructions for

evacuating the Control Room and establishing plant control at the Unit 1 and Unit 2

Auxiliary Shutdown Panels and other areas of the station (e.g., Service Water Valve

House, Emergency Switchgear Rooms, Emergency Diesel Generator Rooms, etc.).

NAPS Basis Reference(s):

1. 1 -AP-20 (2-AP-20), Operation from the Auxiliary Shutdown Panel
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HU6.1

Category: H - Hazards

6 - JudgmentSub-category:

Initiating Condition: Other conditions existing which in the judgment of the SEM
warrant declaration of a NOUE

EAL:

HU6.1 Notification of Unusual Event

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which indicate a potential degradation of the level of safety of

the plant or indicate a security threat to facility protection has been initiated. No releases of

radioactive material requiring offsite response or monitoring are expected unless further

degradation of safety-related structures, systems or components occurs.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Station Emergency Manager (SEM) to fall under the Notification of Unusual Event

emergency class. This may include a security threat to facility protection. The SEM is the

designated onsite individual having the responsibility and authority for implementing the

North Anna Emergency Plan. (Ref. 1)
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HU6M1 (cont)
/

From a broad perspective, one area that may warrant SEM judgment is related to likely or

actual breakdown of site-specific event mitigating actions. Examples to consider include:

* Inadequate emergency response procedures

" Transient response either unexpected or not understood

* Failure or unavailability of emergency systems during an accident in excess of that

assumed in accident analysis

* Insufficient availability of equipment and/or support personnel

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan

2. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

3. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)
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HA6.1

Category: H - Hazards

Sub-category: 6 - Judgment

Initiating Condition: Other conditions existing which in the judgment of the SEM
warrant declaration of an Alert

EAL:

HA6.1 Alert

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve an actual or potential substantial degradation of

the level of safety of the plant or a security event that involves probable life threatening risk

to site personnel or damage to site equipment because of hostile action. Any releases are

expected to be limited to small fractions of the EPA Protective Action Guideline exposure

levels (1 Rem TEDE and 5 Rem thyroid CDE).

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Station Emergency Manager (SEM) to fall under the Alert emergency class. This may

include a security event that involves probable life threatening risk to site personnel or

damage to site equipment because of intentional malicious dedicated efforts of a hostile

act.
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HA6.1 (cont)

The SEM is the designated onsite individual having the responsibility and authority for

implementing the North Anna Emergency Plan. The Shift Manager or Unit Supervisor

initially acts in the capacity of the SEM and takes actions as outlined in the EPIPs. If

required by the emergency classification, or if deemed appropriate by the SEM,

emergency response personnel are notified and instructed to report to their emergency

response locations. (Ref. 1)

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events

3. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

Page 207 of 310



North Anna Power Station, Revision-l4Revision x2
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

HS6.1

Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

6 - Judgment

Other conditions existing which in the judgment of the SEM
warrant declaration of Site Area Emergency

HS6.1 Site Area Emergency

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve anactual or likely major failures of plant functions

needed for protection of the public or hostile action that results in intentional damage or

malicious acts; 1) toward site personnel or equipment that could lead to the likely failure of

or; 2) that prevent effective access to equipment 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 (1 Rem TEDE and 5 Rem thyroid CDE) beyond the site

boundary.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere, but that

warrant declaration of an emergency because conditions exist which are believed by the

SEM to fall under the emergency class description for Site Area Emergency. This may

include security events that result in intentional damage or malicious acts; (1) toward site

personnel or equipment that could lead to the likely failure of or; (2) prevents effective

access to equipment needed for the protection of the public. The SEM is the designated

onsite individual having the responsibility and authority for implementing the North Anna

Emergency Plan. (Ref. 1)
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HS6.1 (cont)

EPA PAGs stands for Environmental Protection Agency Protective Action Guidelines.

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events

3. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)
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HG6.1

Category: H - Hazards

Sub-category: 6 - Judgment

Initiating Condition: Other conditions existing which in the judgment of the SEM
warrant declaration of General Emergency

EAL:

HG6.1 General Emergency

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve actual or imminent substantial core degradation

or. melting with potential for loss of containment integrity or hostile action that results in an

actual loss of physical control of the facility. Releases can be reasonably expected to

exceed EPA Protective Action Guideline exposure levels (1 Rem TEDE and 5 Rem thyroid

CDE) offsite for more than the immediate site area.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere, but that

warrant declaration of an emergency because conditions exist which are believed by the

SEM to fall under the General Emergency class. This may include security events that

result in an actual loss of physical control of the facility. The SEM is the designated onsite

individual having the responsibility and authority for implementing the North Anna

Emergency Plan. The Shift Manager or Unit Supervisor initially acts in the capacity of the

,SEM and takes actions as outlined in the EPIPs. If required by the emergency

classification, or if deemed appropriate by the SEM, emergency response personnel are

notified and instructed to report to their emergency response locations. (Ref. 1)
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HG6.1 (cont)

Releases can reasonably be expected to exceed EPA PAG plume exposure levels outside

the Exclusion Area Boundary. EPA PAGs stands for Environmental Protection Agency

Protective Action Guidelines.

NAPS Basis Reference(s):

1. North Anna Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events

3. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)
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Category S - System Malfunction

EAL Group: Hot Conditions (RCS temperature > 2000 F);

EALs in this category are applicable only in

one or more hot operating modes.

Numerous system-related equipment failure events that warrant emergency classification

have been identified in this category. They may pose actual or potential threats to plant

safety.

The events of this category pertain to the following subcategories:

1. Loss of Power

Loss of emergency plant electrical AC or DC power can compromise plant safety-

related structure, system and component operability including decay heat removal and

emergency core cooling systems which may be necessary to ensure fission product

barrier integrity.

2. RPS Failure

Events related to failure of the Reactor Protection System (RPS) to initiate and

complete reactor trips. In the plant licensing basis, postulated failures of the RPS to

complete a reactor trip comprise a specific set of analyzed events referred to as

Anticipated Transient Without Scram (ATWS) events. For EAL classification however,

ATWS is intended to mean any trip failure event that does not achieve reactor

shutdown. If RPS actuation fails to assure reactor shutdown, positive control of

reactivity is at risk and could cause a threat to fuel clad, RCS and Containment

integrity.

3. Inability to Reach or Maintain Shutdown Conditions

Only one EAL falls into this subcategory. It is related to the failure of the plant to be

brought to the required plant operating condition required by Technical Specifications if

a limiting condition for operation (LCO) is not met.

4. Instrumentation / Communications
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Certain events that degrade plant operator ability to effectively assess plant conditions

within the plant warrant emergency classification. Losses of annunciators are in this

subcategory.

Certain events that degrade plant operator ability to effectively communicate with

essential personnel within or external to the plant warrant emergency classification.

5. Fuel Clad Degiradation

During normal operation, reactor coolant fission product activity is very low. Small

concentrations of fission products in the coolant are primarily from the fission of tramp

uranium in the fuel clad or minor perforations in the clad itself. Any significant increase

from these base-line levels (2% - 5% clad failures) is indicative of fuel failures and is

covered under the Fission Product Barriers category. However, lesser amounts of clad

damage may result in coolant activity exceeding Technical Specification limits. These

fission products will be circulated with the reactor coolant and can be detected by

coolant sampling.

6. RCS Leakagqe

The Reactor Vessel provides a volume for the coolant that covers the reactor core. The

Reactor Vessel and associated pressure piping (reactor coolant system) together

provide a barrier to limit the release of radioactive material should the reactor'fuel clad

integrity fail.

Excessive RCS leakage greater than Technical Specification limits are utilized to

indicate potential pipe cracks that may propagate to an extent threatening fuel clad,

RCS and Containment integrity.

7. Inadvertent Criticality

Inadvertent criticalities pose potential personnel safety hazards as well being indicative

of losses of reactivity control.
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SU1.1

Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power to emergency busses for greater than 15
minutes

EAL:

SUI.1 Notification of Unusual Event

Loss of all offsite AC power to Unit 1 (Unit 2) 4160-Volt emergency busses H and J for >

15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Prolonged loss of all offsite 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). Unit 1 (Unit 2) 4160-Volt emergency busses

H and J are the essential busses (ref. 1).

The main generators are connected to the plant through the station service transformers

(SSTs), which step the generator voltage down for distribution to the plant auxiliary

systems. The generators are connected to the switchyard through the main transformers

(MTs). A breaker on the output of Unit 1 generator allows the generator to be electrically

disconnected from the SSTs and MTs; the Unit 2 generator does not have a generator

breaker. When a unit is shut down the plant auxiliary systems are provided with electrical

power from the switchyard through the MTs and SSTs or Reserve Station Service

Transformers (RSSTs). I
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SUI.1 (cont)

The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 B and

emergency bus 1J and normal bus 2B provide two independent offsite power sources to

each emergency bus.

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions.

The 15-minute interval was selected as a threshold to exclude transient power losses. If

neither unit 4160-Volt emergency bus is energized by an offsite source within 15 minutes,

an Notification of Unusual Event is declared under this EAL.
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SUI.1 (cont)

NAPS Basis Reference(s):

1. 11715-FE-1A Main One Line Diagram

2. UFSAR Section 8.3

3. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses

4. 0-AP-10 Loss of Electrical Power

5. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power

6. NRC EAL FAQ 2006-002
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SAI.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

1 - Loss of Power

AC power capability to emergency busses reduced to a single
power source for greater than 15 minutes such that any additional
single failure would result in loss of all AC power to emergency
busses

EAL:

SAI.1 Alert

AC power capability to Unit 1 (Unit 2) 4160-Volt emergency busses H and J reduced to a

single power source for > 15 min. (any additional single failure would result in loss of all

AC power to the emergency busses) (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite power

sources such that any additional single failure would result in a loss of all AC power to the

unit emergency 4160-Volt emergency busses. Unit 1 (Unit 2) 4160-Volt emergency busses

H and J are the essential busses (ref. 1).

The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.
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SAI.1 (cont)

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 B and

emergency bus 1J and normal bus 2B provide two independent offsite power sources to

each emergency bus.

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions.

If the SBO diesel generator is supplying power to an emergency bus of a unit that has lost

all other sources of emergency offsite AC power, the unit has not lost all 4160-Volt AC

power.

Several combinations of power failures could therefore satisfy this EAL. The subsequent

loss of the remaining power source escalates the event to a Site Area Emergency under

EAL SS1.1.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160-Volt

emergency busses. Even though a unit 4160-Volt emergency bus may be energized, if all

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not functional on the energized bus, the bus should not be

considered available.

The 15-minute interval was selected as a threshold to exclude transient power losses. If

multiple sources fail to energize the unit 4160-Volt emergency busses within 15 minutes,

an Alert is declared under this EAL.
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SAI.1 (cont)

NAPS Basis Reference(s):

1. FE-1A Main One Line Diagram

2. UFSAR Section 8.3

3. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses

4. 0-AP-10 Loss of Electrical Power

5. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power

6. NRC EAL FAQ 2006-002
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SS1.1

Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power and loss of all onsite AC power to
emergency busses

EAL

SSI.1 Site Area Emergency

Loss of all offsite and onsite AC power to Unit 1 (Unit 2) 4160-Volt emergency busses H

and J for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Loss of offsite and onsite AC power compromises all plant safety-related structures,

systems and components requiring electrical power. Unit 1 (Unit 2) 4160-Volt emergency

busses H and J are the essential busses (ref. 1).

The emergency buses are'normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 B and

emergency bus 1J and normal bus 2B provide two independent offsite power sources to

each emergency bus.
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SSI.1 (cont)

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions.

If the SBO diesel generator is supplying power to an emergency bus of a unit that has lost

all other sources of emergency offsite AC power, the unit has not lost all 4160-Volt AC

power.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160-Volt

emergency busses. Even though a unit 4160-Volt emergency bus may be energized, if all

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not functional on the energized bus, the bus should not be

considered available.

Prolonged loss of all AC power will cause core uncovery and loss of containment integrity;

thus, this event can escalate to a General Emergency under EAL SG1.1 or Fission Product

Barrier matrix. The 15-minute interval was selected as a threshold to exclude transient

power losses.
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SSl.1 (cont)

NAPS Basis Reference(s):

1. 11715-FE-1A Main One Line Diagram (Unit 1)

2. UFSAR Section 8.3

3. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses

4. 0-AP-10 Loss of Electrical Power

5. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power

6. NRC EAL FAQ 2006-003

7. 12050-FE-lA Main One Line Diagram (Unit 2)
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SSI.2

Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all vital DC power

EAL:

SS1.2 Site Area Emergency

Loss of all vital DC power based on < 105-Volt DC bus voltage indications for > 15 min.

(Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

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 uncovery and loss of containment integrity

when there is significant decay heat and sensible heat in the reactor system. Fifteen

minutes was selected as a threshold to exclude transient or momentary power losses.

There are four independent 125-Volt DC systems. DC power is supplied for:

" Control power to 4160 and 480-Volt AC breakers
• Emergency lighting
* DC motor-driven pumps
* AC inverters that supply the 120V ac vital buses

Each 125-Volt DC system is normally powered through its respective battery charger.

Each system consists of a 125-Volt DC distribution panel and a respective battery. The

battery chargers convert 480-Volt AC power to a 12-Volt DC regulated output, which

powers the associated 125-Volt DC busses and maintains a floating charge on the

batteries connected to the busses.
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SSI.2 (cont)

Each unit has six battery chargers. Four of the battery chargers are called normal battery

chargers and are normally used to provide 125-Volt DC to their respective dc bus and

battery. Two of the battery chargers are swing battery chargers and can be used as

installed spares for either of the two normal battery chargers in the respective safeguards

train. The batteries supply power only if the battery chargers fail or if the demand exceeds

the capacity of the chargers. Each battery consists of 60 cells connected in series and is

located in individual battery rooms. A battery terminal voltage of 105 volts DC is the

minimum required to ensure proper operation of equipment connected to the DC bus (ref.

1).

This EAL is the hot condition equivalent of the cold condition loss of DC power

EAL CU1.2.

NAPS Basis Reference(s):

1. 0-OP-6.4 Operation of the SBO Diesel (SBOEvent)

2. UFSAR Section 8.3.2

3. 0-AP-10 Loss of Electrical Power
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SGI.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

1 - Loss of Power

Prolonged loss of all offsite power and prolonged loss of all onsite
AC power to emergency busses

EAL:

SGI. General Emergency

Loss of all offsite and onsite AC power to Unit 1 (Unit 2) 4160-Volt emergency busses H
and J

AND EITHER:

Restoration of any 4160-Volt emergency bus within 4 hours is not likely

OR

CSFST Core Cooling-RED or ORANGE path (Note 7)

Note 7: CSFSTs should be monitored for information only.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Loss of all AC power compromises all plant safety-related structures, systems and

components requiring electrical power including RHR, ECCS, Containment heat removal

and secondary heat removal. Prolonged loss of all AC power leads to loss of Fuel Clad,

RCS and Containment barriers. The four-hour interval (ref. 1) to restore AC power is based

on the blackout coping analysis performed in conformance with 10 CFR 50.63 and

Regulatory Guide 1.155, "Station Blackout."

Although this EAL may be viewed as redundant to the Fission Product Barrier EALs, its

inclusion is necessary to better assure timely recognition and emergency response.
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SGI.1 (cont)

The likelihood of restoring at least one 4160-Volt emergency bus to a unit should be 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. Unit 1 (Unit 2) 4160-Volt emergency busses H and

J are the essential busses (ref. 2).

The main generators are connected to the plant through the station service transformers

(SSTs), which step the generator voltage down for distribution to the plant auxiliary

systems. The generators are connected to the switchyard through the main transformers

(MTs). A breaker on the output of Unit 1 generator allows the generator to be electrically

disconnected from the SSTs and MTs; the Unit 2 generator does not have a generator

breaker. When a unit is shut down the plant auxiliary systems are provided with electrical

power from the switchyard through the MTs and SSTs or Reserve Station Service

Transformers (RSSTs).

The emergency buses are normally powered from the switchyard through redundant

reserve station service transformers (RSSTs). The switchyard voltage is reduced from 500

kV and 230 kV to 34.5 kV. The RSSTs step down the 34.5 kV power to 4160-Volt AC for

distribution as the preferred source of power to the emergency electrical distribution

System.

The additional bus ties for Unit 1 between the emergency bus 1 H and normal bus 1 B and

emergency bus 1J and normal bus 2B provide two independent offsite power sources to

each emergency bus.
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SGI.1 (cont)

The station is equipped with an onsite blackout diesel generator that ensures a supply of

power to at least one emergency 4160-Volt emergency bus during station blackout

conditions when both emergency busses for a unit are initially lost. Under SBO conditions

(for which the system was designed), the SBO diesel generator is used to supply power to

one emergency bus on the unit which has initially lost both of its emergency busses. AP-

10, Loss of Electrical Power, also allows the use of the SBO diesel generator to supply

power to an emergency bus under non-blackout conditions. If the SBO diesel generator is'

supplying power to an emergency bus of a unit that has lost all offsite AC power, the unit

has not lost all 4160-Volt AC power.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160-Volt

emergency busses. Even though a unit 4160-Volt emergency bus may be energized, if

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not operable on the energized bus, the bus should not be

considered operable.

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 SEM a reasonable idea of how quickly 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 canbe restored in time to assure that a loss of two barriers with a

potential loss of the third barrier can be prevented?
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SGI.1 (cont)

Thus, indication of continuing core cooling degradation must be based on fission product

barrier monitoring with particular emphasis on SEM judgment as it relates to imminent loss

or potential loss of fission product barriers and degraded ability to monitor fission product

barriers. Indication of continuing core cooling degradation is manifested by entry to Critical

Safety Function Status Tree Core Cooling-ORANGE or RED paths (ref. 3).

NAPS Basis Reference(s):

1. Calculation CA-022198, Determination Of Station Blackout Coping Duration CategoryNorth Anna Power Station Units 1 & 2.

2. 11715-FE-1A Main One Line Diagram (Unit 1)
3. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core Cooling
4. 1-FR-C. 1 (2-FR-C.1) Response to Inadequate Core Cooling
5. 1-FR-C.2 (2-FR-C.2) Response to Degraded Core Cooling
6. UFSAR Section 8.3
7. 1-OP-26.1 (2-OP-26.1) Transferring 4160-Volt Busses
8. 0-AP-10 Loss of Electrical Power
9. 1-ECA-0.0 (2-ECA-0.0) Loss of All AC Power
10. NRC EAL FAQ 2006-016
11.12050-FE-1A Main One Line Diagram (Unit 2)
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SA2.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

2 - RPS Failure

Automatic trip fails to shutdown the reactor and the manual actions
taken from the reactor control console are successful in shutting
down the reactor

EAL:

SA2.1 Alert

An automatic trip failed to shutdown the reactor and manual actions taken at the Main

Control Room (MCR) Bench Board successfully shutdown the reactor as indicated by

reactor power < 5%

Mode Applicability:

1 - Power Operation, 2 - Startup

Basis:

A reactor trip is automatically initiated by the Reactor Protection System (RPS) when

certain continuously monitored parameters exceed predetermined setpoints. A reactor trip

may be the result of manual or automatic action (ref. 1):

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear

power promptly drops to a few percent of the original power level and then decays to a

level some 8 decades less at a startup rate of about -1/3 DPM. The reactor power drop

continues until reactor power reaches the point at which the influence of source neutrons

on reactor power starts to be observable. A predictable post-trip response from an

automatic reactor trip signal should therefore consist of a prompt drop in reactor power as

sensed by the nuclear instrumentation and a negative startup rate as nuclear power drops

into the source range.
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SA2.1 (cont)

Per l-E-0 (2-E-0), Reactor Trip or Safety Injection, the operator ensures that the reactor

has tripped by (ref. 2):

* Manually tripping the reactor

• Checking the reactor trip and bypass breakers are open and rod bottom lights'are lit

* Observing neutron flux is decreasing

If these responses cannot be verified, as part of contingency actions, the operator enters

1-FR-S.1 (2-FR-S.1) Response to Nuclear Power Generation / ATWS and the reactor is

tripped locally from the Rod Drive room or the 307 Switchgear. Local opening of the

reactor trip breakers requires actions outside of the Control Room; rapid control rod

insertion by these methods is therefore not considered a "successful" manual reactor trip.

For purposes of emergency classification, a "successful" manual reactor trip, therefore,

includes only those immediate actions taken by the reactor operator at the Main Control

Room (MCR) Bench Board to open the reactor trip and bypass breakers (ref. 3).

A reactor trip resulting from actuation of.the AMSAC logic is not considered a successful

reactor trip for the purposes of this EAL.

The Alert emergency classification is required whenever the Shift Manager determines that

a required automatic reactor trip did not occur. It is recognized that 1 -E-0 (2-E-0) instructs

the operator to insert a manual reactor trip whether or not a required automatic reactor trip

actually occurred. However, the failure of the automatic RPS trip signal to complete a

reactor trip following receipt of an automatic trip signal meets the Alert classification

threshold of potential substantial degradation in the level of safety of the plant. This is true

even if no radiation alarms indicate fuel problems.
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SA2.1 (cont)

In the event that the operator identifies a reactor trip is imminent and successfully initiates

a manual reactor trip before the automatic trip setpoint is reached, no declaration is

required. The successful manual trip of the reactor before it reaches its automatic trip

setpoint or reactor trip signals caused by instrumentation channel failures does not lead to

a potential fission product barrier loss. If manual reactor trip actions at the main control

boards (following an unsuccessful automatic reactor trip) fail to reduce reactor power

below 5% (ref. 5), the event escalates to the Site Area Emergency under EAL SS2.1.

In the event that the operator identifies that a manual reactor trip is warranted and no

automatic trip setpoint has been reached, and attempts to trip the unit but the trip is

unsuccessful, and subsequently an automatic trip signal is received (e.g., the operator

manually trips the main turbine or any other auto trip signal is received) and the auto trip

signal successfully trips the reactor, then no classification is required. This is true even

though the manual trip signal goes to the UV coil as does all the automatic trip signals. The

manual trip is.not considered an automatic trip for the purposes of EAL classification in the

RPS subcategory.

This EAL also applies in Startup Mode when an automatic trip fails to shutdown the reactor

when power was less than 5% at the time of the automatic trip failure.

NAPS Basis Reference(s):

1. UFSAR Table 7.2-1
2. 1-E-0 (2-E-0) Reactor Trip or Safety Injection
3. 1-FR-S.1 (2-FR-S.1) Response to Nuclear Power Generation / ATWS
4. UFSAR Figure 7.2-13
5. 1 -F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 1 Subcriticality
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SS2.1

Category:

Sub-category:

Initiating Condition:

S - System Malfunction

2 - RPS Failure

Automatic Trip fails to shutdown the reactor and manual actions
taken from the reactor control console are not successful in
shutting down the reactor

EAL:

SS2.1 Site Area Emergency

An automatic trip failed to shutdown the reactor and manual actions taken at the Main

Control Room (MCR) Bench.Board do not shutdown the reactor as indicated by reactor

power >5%

Mode Applicability:

1 - Power Operation, 2 - Startup

Basis:

This EAL addresses any automatic reactor trip signal followed by a manual trip that fails to

shut down the reactor to an extent the reactor is producing energy (- 5%, ref. 1) in excess

of the heat load for which the safety-related structures, systems and components were

designed. A manual reactor trip is any set of actions taken by the operator(s) at the Main

Control Bench Board for the purpose of rapidly inserting control rods into the core.

A reactor trip resulting from actuation of the AMSAC logic is not considered a successful

reactor trip.
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SS2.1 (cont)

Automatic and manual trips are not considered successful if action away from the Control

Room is required to trip the reactor. Local operator action to open the reactor trip and

bypass breakers in the Rod Drive room and 307 Switchgear is not considered a
"successful" manual reactor trip. If any of the alternate recovery actions for emergency

boration of the RCS listed in EOPs are required to reduce reactor power below 5%, the

reactor trips have been unsuccessful. Start up rate (SUR) on the Intermediate Range and

Gamma-Metrics Wide-Range power are used as indicators of decreasing power and

should be observed following any reactor trip from power (ref. 3).

The combination of failure of both front line and backup protection systems to function in

response to a plant transient, along with the continued production of heat poses a direct

threat to the Fuel Clad and RCS barriers and warrants declaration of a Site Area

Emergency.

Escalation of this event to a General Emergency would be under EAL SG2.1 or SEM

judgment.

NAPS Basis Reference(s):

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 1 Subcriticality
2. UFSAR Figure 7.2-13
3. 1-FR-S.1 (2-FR-S.1) Response to Nuclear Power Generation / ATWS
4. UFSAR Table 7.2-1
5. 1-E-0 (2-E-0) Reactor Trip or Safety Injection
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SG2.1

Category: S - System Malfunction

Sub-category: 2 - RPS Failure

Initiating Condition: Automatic trip and all manual actions fail to shutdown the reactor
and indication of an extreme challenge to the ability to cool the
core exists

EAL:

SG2.1 General Emergency

An automatic trip failed to shutdown the reactor and all manual actions do not shutdown

the reactor as indicated by reactor power > 5%

AND EITHER:

CSFST Core Cooling-RED

OR

CSFST Heat Sink-RED

Mode Applicability:

1 - Power Operation, 2 - Startup

Basis:

This EAL addresses any automatic reactor trip signal followed by all manual trips failing to

shut down the reactor to an extent the reactor is producing energy (> 5%, ref. 1) in excess

of the heat load for which the safety-related structures, systems and components were

designed.
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SG2.1 (cont)

The combination of failure of both front line and backup protection systems to function in

response to a plant transient, along with the continued production of heat, poses a direct

threat to the Fuel Clad and RCS barriers.

Indication that core cooling is extremely challenged is manifested by entry to Critical Safety

Function Status Tree (CSFST) Core Cooling-RED path. (ref. 4, 5):

Indication that heat removal is extremely challenged is manifested by entry to CSFST Heat

Sink-RED path (ref. 6, 7).

In the event the challenge to either core cooling or heat removal occurs at a time when the

reactor has not been brought below the power associated with safety-related structure,

system and component design power (5%, ref. 1), a core melt sequence may exist and

rapid degradation of the fuel clad could begin. To permit maximum offsite intervention time,

the General Emergency declaration is therefore appropriate in anticipation of an inevitable

General Emergency declaration due to Loss and Potential Loss of fission product barriers.

NAPS Basis Reference(s):

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 1 Subcriticality
2. UFSAR Figure 7.2-13
3. 1-FR-S.1 (2-FR-S.1) Response to Nuclear Power Generation /ATWS
4. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core Cooling
5. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling
6. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 3 Heat Sink
7. 1-FR-H.1 (2-FR-H1) Response to Loss of Secondary Heat Sink
8. UFSAR Table 7.2-1
9. 1-E-0 (2-E-0) Reactor Trip or Safety Injection
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SU3.1

Category: S - System Malfunction

Sub-category: 3 - Inability to Reach or Maintain Shutdown Conditions

Initiating Condition: Inability to reach required shutdown within Technical Specification
limits

EAL:

SU3.1 Notification of Unusual Event

Plant is not brought to required operating mode within Technical Specifications LCO action
statement time

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a prescribed

shutdown mode when the Technical Specification 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 the

Technical Specification requires a four-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 action statement time in the Technical Specifications. An immediate declaration

of an Unusual Event is required when the plant is not brought to the required operating

mode within the allowable action statement time in the Technical Specifications.

Declaration of an Notification of Unusual Event is based on the time at which the LCO-

specified action completion period elapses under Technical Specifications and is not

related to how long a condition may have existed. Other Technical Specification

shutdowns that involve precursors to more serious events are addressed by other EALs.
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SU3.1 (cont)

NAPS Basis Reference(s):.

1. Technical Specifications for North Anna Units 1 and 2
2. UFSAR Chapter 16 Technical Specifications and Requirements
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SU4.1

Category: S - System Malfunction

Sub-category: 4 - Instrumentation / Communications

Initiating Condition: Unplanned loss of most or all safety-related structures, systems
and components annunciation or indication in the Control Room for
greater than 15 minutes

EAL:

SU4.1 Notification of Unusual Event

Unplanned loss of most (-75%) or all of EITHER:

" Annunciators (Panels "A" thru "N")

* Indicators

associated with safety-related structures, systems and components on Unit 1 (Unit 2) MCR

Bench Board and Vertical Board for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 -.Hot Shutdown

Basis:

The Main Control Room (MCR) Bench Board and Vertical Board are the main panels in the

Main Control Room (MCR) (ref. 1). Most of the essential instruments and controls for

power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench board in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical board in agreement, wherever

appropriate, with the functional groupings of the bench board. Annunciator Panels 1-El-

CB-21A (2-EI-CB-21A) through -21 H, -21J through -21 N are located at the top of the

vertical boards. Annunciators or indicators for this EAL include those identified in the

Abnormal Operating Instructions, the Emergency Operating Instructions and other EALs

(e.g., area, process, and/or effluent rad monitors, etc.).
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SU4.1 (cont)

UFSAR Tables 7.5-1 and 7.5-2 (ref. 2, 3) list the information readouts provided to the

operator to enable him to perform required manual safety functions and to determine the

effect of manual actions taken following a reactor trip due to a Condition II, Ill, or IV event.

Table 7.5-2 also contains the minimum set of parameters classified as Type A for

Condition IV events as analyzed by Regulatory Guide 1.97 (ref. 4). The tables list the

information readouts required to maintain the plant in a hot shutdown condition or to

proceed to a cold shutdown condition within the limits of the Technical Specifications.

UFSAR Table 7.5-3 (ref. 5) lists the information available to the operator for monitoring

conditions in the reactor, the reactor coolant system, the containment, and process

systems throughout all normal operating conditions of the plant, including anticipated

operational occurrences.

This EAL recognizes the difficulty associated with monitoring changing plant conditions

without the use of a major portion of the annunciation or indication equipment. The

availability of computer-based monitoring capability (i.e., PCS or SPDS) is not a factor at

the Notification of Unusual Event emergency classification level.

"Unplanned' loss of annunciators or indicators excludes scheduled maintenance and

testing activities.

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system or component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.
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SU4.1 (cont)

Plant design provides redundant safety-related structure, system and component

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, failure

of indications is included in this EAL due to difficulty associated with assessment of plant

conditions when indications are not available. The loss of several safety-related structure,

system or component indicators should remain a function of the specific system or

component operability status and is addressed by the applicable Technical Specification.

The initiation of a Technical Specification imposed plant shutdown related to instrument

loss must be reported via 10 CFR 50.72. If the shutdown is not in compliance with the

Technical Specification action time, EAL SU3.1 ensures declaration of a Notification of

Unusual Event.

The 15-minute interval offers time to recover from transient or momentary power losses.

Due to the limited number of safety-related structures, systems and components in

operation during Cold Shutdown, Refueling and Defueled modes, this EAL is not

applicable during these modes of operation. If all computer-driven monitoring capability is

unavailable or a significant transient is in progress during the loss of annunciation or

indication, the event escalates to an Alert classification under EAL SA4.1.
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SU4.1 (cont)

NAPS Basis Reference(s):

1. UFSAR Figure 1.2-3

2. UFSAR Table 7.5-1

3. UFSAR Table 7.5-2

4. Technical Report PE-0013 North Anna Power Station Response to Regulatory Guide
1.97

5. UFSAR Table 7.5-3

6. 1-AP-6 (2-AP-6) Loss of Main Control Room Annunciators

7. 1-AP-3 (2-AP-3) Loss of Vital Instrumentation

8. AR 1F-H6 UNIT #2 ANN SYS POWER SUPPLY FAILURE
9. AR 2F-H6 UNIT #1 ANN SYS POWER SUPPLY FAILURE

10. Dwg. 11715-FE-27B, Arrgt - Main Control Room El. 276'- 9"

11. Dwg. 11715-ESK-10A thru AH

12.Dwg. 11715-ESK-10B thru 10Q
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SU4.2

Category: S - System Malfunction

Sub-category: 4 - Instrumentation / Communications

Initiating Condition: Unplanned loss of all onsite or offsite communications capabilities

EAL:

SU4.2 Notification of Unusual Event

Loss of all Table S-2 onsite (internal) communications capability affecting the ability to

perform routine operations

OR

Loss of all Table S-2 offsite (external) communications capability

Table S-2 Communications Systems

Onsite Offsite
System (internal) (external)

Radio Communications System X

Public Address and Intercom System X

Private Branch Telephone Exchange (PBX) X

Sound Powered Telephone System X

Commercial Telephone X

Dedicated NRC Communications X

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
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SU4.2 (cont)

Basis:

This EAL addresses loss of communications capability that either prevents the plant

operations staff from performing routine tasks necessary for onsite plant operations or

inhibits the ability to communicate problems externally to offsite authorities from the

Control Room. The loss of offsite communications ability encompasses the loss of all

means of communications with offsite authorities and is expected to be significantly more

comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform

state and local authorities of plant problems. This should include Commercial Telephone

System (CTS), FAX transmissions and dedicated phone systems. This EAL is applicable

only when extraordinary means are being utilized to make communications possible (e.g.,

relaying of information from radio transmissions, individuals being sent to offsite locations,

etc.).

The station communications system is designed to provide redundant means to

communicate with all essential areas of the station associated with Units 1 and 2 and to

essential locations remote from the station during normal operation and under accident

conditions. Communication systems vital to operation and safety are designed so that

failure of one component would not impair the reliability of the total communications

system. Onsite/offsite communications include one or more of the systems listed in

Table S-2 (ref. 1).

Radio Communications System (Onsite & Offsite)

An Ultra-High Frequency (UHF) two-way radio trunking system is provided at the

Station consisting of base stations/repeaters, mobile units installed in emergency

vehicles, and hand-held portable radios. The radio trunking system provides

redundancy and independent emergency backup equipment for designated station

functions.
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SU4.2 (cont)

The same UHF two-way radio trunking system that provides onsite communications

also provides for communications within a ten mile radius of the Station. During an

emergency, this system allows direct contact with Radiation Monitoring Teams,

Security vehicles, and a separate channel (Talk Group) between the Security Alarm

Stations and the Louisa County Sheriffs Department.

* Public Address and Intercom System (Onsite)

A five channel public address and intercom system (Gai-Tronics System) is installed

in the Station. The system power is supplied from a power supply which will

maintain the system in an operational condition in the event of a normal station

service power failure. Zones are provided within that Station to insure operability of

a major portion of the system should equipment in a zone become inoperative. In

the event of an emergency, the system is used to alert Station personnel of any

emergency situation and to direct emergency response actions required of on-site

personnel.

* Private Branch Telephone Exchange, PBX (Onsite)

The PBX switching equipment is physically located in the PBX Building and is

connected to a commercial telephone exchange in Mineral, Virginia. Backup battery

power is provided to maintain the system operable 6 to 8 hours following the loss of

AC power.
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SU4.2 (cont)

Sound Powered Telephone System (Onsite)

This system is a multiple channel system connecting selected operating areas of

the plant. Headsets consisting of an earphone and microphone are connected to a

two wire channel for direct communication between persons in different areas.

Operation of this system is not dependent on the availability of the electrical power

system. During an emergency, the system would provide an alternate means of

relaying messages.

Commercial Telephone (Offsite)

Commercial telephone lines are provided between the Station and a commercial

telephone exchange in Mineral, Virginia. These lines are connected into the Station

PBX. In addition, lines are provided for communications between the Station and

the commercial telephone network which are independent of the Station PBX.

Dedicated NRC Communications (Offsite)

Separate telephone lines are dedicated to the NRC and include the following:
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SU4.2 (cont)

" Emergency Notification System (ENS): The system on which initial

notifications, as well as ongoing information about plant systems, status and

parameters, are provided to the NRC. ENS lines are located in the Control

Room, TSC and LEOF.

o Health Physics Network (HPN): Provides for communications regarding

radiological and meteorological conditions, assessments, trends, and

protective measures. HPN lines are located in the TSC and LEOF.

o Reactor Safety Counterpart Link (RSCL): Allows for internal NRC

discussions regarding plant and equipment conditions. RSCL lines are

located in the TSC and LEOF.

o Protective Measures Counterpart Link (PMCL): Allows for the conduct of

internal NRC discussions on radiological releases, meteorological conditions,

and protective measures. PMCL lines are located in the TSC and LEOF.

" Emergency Response Data System (ERDS) Channel: Allows transmittal of

reactor parametric data from the site to the NRC. ERDS data is transmitted

from the PCS computer, via modem, to the NRC Operations Center.

o Management Counterpart Link (MCL): This system has been established for

internal discussions, between the NRC Executive Team Director/members

and the NRC Director of Site Operations or licensee management. MCL lines

are located in the TSC and LEOF.

o Local Area Network (LAN) Access: Provides access to the NRC local area

network. Telephone jacks are provided in the TSC and LEOF for NRC LAN

access.

Page 246 of 310



North Anna Power Station Revisiea-4Revision x2
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

SU4.2 (cont)

NAPS Basis Reference(s):

1. North Anna Power Statiorn Emergency Plan, Section 7.2
2. UFSAR Section 9.5.2
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SA4.1

Category: S - System Malfunction

Sub-category: 4 - Instrumentation / Communications

Initiating Condition: Unplanned loss of most or all safety-related structures, systems
and components annunciation or indication in Control Room with
EITHER (1) a significant transient in progress, OR (2)
compensatory non-alarming indicators are unavailable

EAL:

SA4.1 Alert

Unplanned loss of most (-75%) or all of EITHER:

* Annunciators (Panels "A" thru "N")
Indicators

associated with safety-related structures, systems and components on Unit 1 (Unit 2) MCR

Bench Board and Vertical Board for > 15 min.

AND EITHER:

A significant transient is in progress (Table S-1)

OR
PCS is unavailable

Table S-1 Significant Transient
- Automatic turbine runback > 25%

thermal reactor power
- Electrical load rejection > 25% full

electrical load
- Reactor trip
- Safety injection activation
- Thermal power oscillations of > 10%

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Page 248 of 310



North Anna Power Station Revon4fRevision x2
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

SA4.1 (cont)

Basis:

The Main Control Room (MCR) Bench Board and Vertical Board are the main panels in the

Main Control Room (MCR) (ref. 1). Most of the essential instruments and controls for

power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench board in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical board in agreement, wherever

appropriate, with the functional groupings of the bench board. Annunciator Panels 1-El-

CB-21A (2-EI-CB-21A) through -21H, -21J through -21N are located at the top of the

vertical boards.

Annunciators or indicators for this EAL include those identified in the Abnormal Operating

Instructions, the Emergency Operating Instructions and other EALs (e.g., area, process,

and/or effluent rad monitors, etc.).
/1

UFSAR Tables 7.5-1 and 7.5-2 (ref. 2, 3) list the information readouts provided to the

operator to enable him to perform required manual safety functions and to determine the

effect of manual actions taken following a reactor trip due to a Condition II, Ill, or IV event.

Table 7.5-2 also contains the minimum set of parameters classified as Type A for

Condition IV events as analyzed by Regulatory Guide 1.97 (ref. 4). The tables list the

information readouts required to maintain the plant in a hot shutdown condition or to

proceed to a cold shutdown condition within the limits of the Technical Specifications.

UFSAR Table 7.5-3 (ref. 5) lists the information available to the operator for monitoring

conditions in the reactor, the reactor coolant system, the containment, and process

systems throughout all normal operating conditions of the plant, including anticipated

operational occurrences.

This EAL recognizes the difficulty associated with monitoring changing plant conditions

without the use of a major portion of the annunciation or indication equipment during a

transient.
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"Unplanned' loss of annunciators or indicators does not include scheduled maintenance

and testing activities.

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system and component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.

Plant design provides redundant safety-related structure, system and component

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, failure

of indications is included in this EAL due to difficulty associated with assessment of plant

conditions. The loss of several safety-related structure, system and component indicators

should remain a function of the specific system or component operability status and will be

addressed by the applicable Technical Specification. The initiation of a Technical

Specification imposed plant shutdown related to instrument loss must be reported via 10

CFR 50.72.

Table S-1, Significant Transients, 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.

If both a major portion of the annunciation system and all computer monitoring capability

(i.e., PCS which includes SPDS) are unavailable to the extent that additional operating

personnel are required to monitor indications, the Alert declaration is required. The

compensatory indications include:
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* Plant Computer System (PCS, ref. 5): PCS is provided in each unit to assist the

operator in the efficient operation of the plant. The primary function is to provide

the operator with additional information regarding the condition of the nuclear

steam supply system. It also has the capability to monitor inputs from the balance

of plant systems and to alarm and log Various off-normal conditions. There is no

direct reactor control or protection action taken by the computer.

" Safety Parameter Display System (SPDS): The SPDS/ERG Validyne System

(post-TMI data) receives inputs from SPDS and the ERG (Emergency Response

Guidelines) System and converts this data to usable information for the PCS

primary/backup server. The principle purpose of the SPDS system is to provide a

display of plant parameters from which the safety status of operation may be

assessed. It aids the Control Room personnel during abnormal and emergency

conditions in determining the safety status of the plant and assessing whether

abnormal conditions warrant corrective actions (ref. 6, 7, 8).

Due to the limited number of safety-related structures, systems and components in

operation during Cold Shutdown, Refueling and Defueled modes, this EAL is not

applicable during these modes of operation. If the operating crew cannot monitor the

transient in progress, the Alert escalates to a Site Area Emergency under EAL SS4.1.
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SA4.1 (cont)

NAPS Basis Reference(s):

1. UFSAR Figure 1.2-3

2. UFSAR Table 7.5-1

3. UFSAR Table 7.5-2

4. Technical Report PE-0013 North Anna Power Station Response to Regulatory Guide
1.97

5. UFSAR Table 7.5-3

6. UFSAR Section 7.7.1.10

7. UFSAR Section 8

8. VPAP-2606 Safety Parameter Display System (SPDS) (North Anna)

9. 1-AP-6 (2-AP-6) Loss of Main Control Room Annunciators

10. 1-AP-3 (2-AP-3) Loss of Vital Instrumentation

11.AR 1 F-H6 UNIT #2 ANN SYS POWER SUPPLY FAILURE

12.AR 2F-H6 UNIT #1 ANN SYS POWER SUPPLY FAILURE

13. Dwg. 11715-FE-27B, Arrgt - Main Control Room El. 276'- 9"

14. Dwg. 11715-ESK-10A thru AH

15.Dwg. 11715-ESK-1OB thru 10Q

Page 252 of 310



North Anna Power Station Reision4lRevision x2

Emergency Action Level Technical Bases Document
Attachment 1 - Emergency Action Level Technical Bases

SS4.1

Category: S - System Malfunction

Sub-category: 4 - Instrumentation / Communications

Initiating Condition: Inability to monitor a significant transient in progress

EAL:

SS4.1 Site Area Emergency

Loss of most or all (-75%) annunciators (Panels "A" thru "N") associated with safety-

related structures, systems and components on Unit 1 (Unit 2) MCR Bench Board and

Vertical Board

AND

PCS is unavailable

AND

Complete loss of ability to monitor any critical safety function status

AND

Significant transient is in progress (Table S-1)

Table S-1 Significant Transient

- Automatic turbine runback > 25%
thermal reactor power

- Electrical load rejection > 25% full
electrical load

- Reactor trip

- Safety injection activation

- Thermal power oscillations of > 10%
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Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

The Main Control Room (MCR) Bench Board and Vertical Board are the main panels in the

Main Control Room (MCR) (ref. 1). Most of the essential instruments and controls for

power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench board in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical board in agreement, wherever

appropriate, with the functional groupings of the bench board. Annunciator Panels 1-El-

CB-21A (2-EI-CB-21A) through -21H, -21J through -21N are located at the top of the

vertical boards. Annunciators or indicators for this EAL include those identified in the

Abnormal Operating Instructions, the Emergency Operating Instructions and other EALs

(e.g., area, process, and/or effluent rad monitors, etc.).

UFSAR Tables 7.5-1 and 7.5-2 (ref. 2, 3) list the information readouts provided to the

operator to enable him to perform required manual safety functions and to determine the

effect of manual actions taken following a reactor trip due to a Condition II, Ill, or IV event.

Table 7.5-2 also contains the minimum set of parameters classified as Type A for

Condition IV events as analyzed by Regulatory Guide 1.97 (ref. 4). The tables list the

information readouts required to maintain the plant in a hot shutdown condition or to

proceed to a cold shutdown condition within the limits of the Technical Specifications.

UFSAR Table 7.5-3 (ref. 4) lists the information available to the operator for monitoring

conditions in the reactor, the reactor coolant system, the containment, and process

systems throughout all normal operating conditions of the plant, including anticipated

operational occurrences.

This EAL recognizes the inability of the Control Room staff to monitor the plant response to

a significant transient. A Site Area Emergency exists if the Control Room staff cannot

monitor safety functions needed for protection of the public.
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SS4.1 (cont)

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system and component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.

EOPs are entered if a significant transient is in progress. The hierarchy on controlling and

maintaining safety functions within acceptance criteria are specified therein and include the

following:

" Reactivity control (ability to shut down the reactor and keep it shutdown)

* RCS inventory (ability to cool the core)

" Secondary heat removal (ability to maintain a heat sink)

" Spent Fuel Pit cooling (ability to remove decay heat from irradiated fuel in storage)

Table S-1, Significant transients, 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.

Indications needed to monitor safety functions necessary for protection of the public must

include Control Room indications, computer generated indications (i.e., PCS and SPDS)

and dedicated annunciation capability. The specific indications should be those used to

determine such functions as the ability to shut down the reactor, maintain the core cooled

and in a coolable geometry, remove heat from the core, and maintain the reactor coolant

system and containment intact.

Planned actions are included in the EAL since a loss of instrumentation of this magnitude

is of such significance during a transient that the cause of the loss is not an ameliorating

factor.
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SS4.1 (cont)

NAPS Basis Reference(s):

1. UFSAR Figure 1.2-3

2. UFSAR Table 7.5-1

3. UFSAR Table 7.5-2

4. Technical Report PE-0013 North Anna Power Station Response to Regulatory Guide
1.97

5. UFSAR Table 7.5-3

6. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachments 1 thru 5
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SU5.1

Category: S - System Malfunction

Sub-category: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.1 Notification of Unusual Event

Dose rate at one foot (Note 5) from EITHER:

1 ml RCS sample > 2.3 mR/hr

OR

120 ml RCS sample > 234 mR/hr

Note 5: If. actual reactor coolant activity samples are available at the time of the radiation measurement that
indicate coolant activity levels are below that specified in EAL SU5.3 (Technical Specification coolant activity

limit), declaration of the NOUE is not required under this EAL threshold.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

RCS sample one foot dose rates in excess of 2.3 mR/hr for a 1 ml sample or in excess of

234 mR/hr for a 120 ml sample are indicative of coolant activity in excess of 60 PCi/gm

DEl-1 31. Dose rate is assumed to result from radioactive iodines (1-131 thru 1-135) in RCS

in concentrations corresponding to 60 MCi/gm DEl-131. This value corresponds to the

NAPS Technical Specification coolant activity limit for iodine spike at full power operations.
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SU5.1 (cont)

This EAL is included as an Notification of Unusual Event because it is considered to be a

potential degradation of the level of safety of the plant and a potential precursor of more

serious problems. Escalation of this EAL to the Alert level is via the Fission Product

Barriers matrix.

NAPS Basis Reference(s):

1. NAF-07-002 Memo from Claude Flory to Brian McBride "NAPS/SPS EAL Upgrade
Project - RCS Specific Activity" dated 1/29/07
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SU5.2
Category: S - System Malfunction

Sub-category: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.2 Notification of Unusual Event

With letdown in service, Reactor Coolant Letdown radiation monitor CH-RI-1 28 (CH-RI-

228) > 241.5 x 104 mR/hr (Note 5)

Note 5: If actual reactor coolant activity samples are available at the time of the radiation measurement that

indicate coolant activity levels are below that specified in EAL SU5.3 (Technical Specification coolant activity

limit), declaration of the NOUE is not required under this EAL threshold.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

The normal charging and letdown flow path allows purification of the reactor coolant and

control of the RCS volume. Hot (547'F) reactor coolant from the cold leg of loop A passes

through the regenerative heat exchanger. The regenerative heat exchanger cools the

letdown stream to approximately 290'F. The discharge of the regenerative heat exchanger

then passes through the non-regenerative heat exchanger, where its temperature is further

reduced to approximately 105'F. A letdown filter removes suspended solids from the

stream before entering one of five demineralizers. The letdown stream then flows through

radiation monitor CH-RI-128 (CH-RI-228) to detect fission product activity in the reactor

coolant and warn of a potential fuel element failure.
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SU5.2 (cont)

The monitors utilize an alarming dosimeter enclosed within a lead-shielded housing to

detect ionizing radiation and are located next to the 2-inch letdown lines in the non-

regenerative heat exchanger room. The monitors detect gross fission product activity in the

reactor coolant and are provided to warn of possible fuel element failure. When letdown is

in service, a monitor reading above the threshold value, is indicative of more than 60

pCi/gm DEl-1 31 accident mix (ref. 1) after 1 hour of decay. A monitor reading in excess of

the threshold value (2 21=-41.5E4 mR/hr, equivalent to 60 pCi/gm) indicates a challenge to

the Technical Specification allowable limits for fuel clad degradation (iodine spike)

requiring a reactor shutdown and be cooled down below 500 OF within 6 hours. Escalation

of this EAL to the Alert level is via the Fission Product Barriers matrix.

NAPS Basis Reference(s):

1. Calculation No. PA-0234, Rev. 0-1_Post Accident Letdown Radiation Monitor Response
for North Anna

2. HP-3010.040 Radiation Monitoring System Setpoint Determination

3. UFSAR Section 9.3.4

4. 1-AP-5 (2-AP-5) Unit 1 Radiation Monitoring System
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SU5.3

Category: S - System Malfunction

Sub-category:. 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.3 Notification of Unusual Event

Coolant activity > 1.0 pCi/gm Dose Equivalent 1-131 for > 48 hrs.

OR

Coolant activity > 60 pCi/gm Dose Equivalent 1-131

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Coolant activity in excess of 1.0 pCi/gm indicates a challenge to the Technical

Specification allowable limits for fuel clad degradation, with 48 hours to restore coolant

activity below the limit. If coolant activity exceeds 60 pCi/gm, the reactor shall be shut

down and cooled to 500 °F or less within 6 hours after detection. This EAL addresses

reactor coolant samples exceeding coolant Technical Specifications. This EAL addresses

reactor coolant samples exceeding Technical Specification LCO 3.4.16.a and 3.4.16.b,

which are applicable for Modes 1, 2 and 3 with RCS average temperature (Tavg) - 500'F

(ref. 1). The Technical Specification limits accommodate an iodine spike phenomenon that

may occur following changes in thermal power. The Technical Specification LCO limits are

established to minimize the offsite radiological dose consequences in the event of a steam

generator tube rupture (SGTR) accident. Escalation of this EAL to the Alert level is via the

Fission Product Barriers matrix.

SU5.3 (cont)
NAPS Basis Reference(s):

1. Technical Specifications 3.4.16
2. Technical Specifications Figure 3.4.16-1
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SU6.1

Category: S - System Malfunction

Sub-category: 6 - RCS Leakage

Initiating Condition: RCS leakage

EAL:

SU6.1 Notification of Unusual Event

Unidentified or pressure boundary leakage > 10 gpm

OR

Identified leakage > 25 gpm

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

The conditions of this EAL may be a precursor of more serious conditions and, as a result,

is considered to be a potential degradation of the level of safety of the plant. Manual or

computer-calculated water balance inventory methods are normally used to determine

RCS leakage.

Identified leakage is defined in Technical Specifications (ref. 2) as:

* Leakage from pump seals or valve packing (except reactor coolant pump seal water

injection or leakoff) that is captured and conducted to collection systems or a sump

or collecting tank.

" Leakage into the containment atmosphere from sources that are both specifically

located and known either not to interfere with the operation of leakage detection

systems or not to be pressure boundary leakage.

* RCS leakage through a steam generator to the Secondary System.
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SU6.1 (cont)

Unidentified leakage is all leakage (except RCP seal water injection or leakoff) that is not

identified leakage. Pressure Boundary leakage is leakage (except SG leakage) through a

nonisolable fault in an RCS component body, pipe wall, or vessel wall.

Generally, leakage into closed systems, or leakage into the containment atmosphere from

sources that are both specifically located and known either not to interfere with the

operation of the unidentified leakage monitoring systems or not to be from a flow in the

reactor coolant pressure boundary, are called identified leakages.

Uncontained leakage to the containment atmosphere may be the result of a variety of

possible leakages that are generally classified as unidentified leakages. Unidentified

leakage is eventually collected in tanks or sumps where the flowrate can be established

and monitored during operation.

The 10 gpm value for the unidentified leakage and pressure boundary leakage was

selected because it is quantifiable with normal Control Room leak detection methods. 1-

PT-52.2 (2-PT-52.2), Reactor Coolant System Leak Rate (Hand Calculation), and 1-PT-

52.2A (2-PT-52.2A), Reactor Coolant System Leak Rate (Computer Calculation), are

performed to determine the source and flowrate of the leakage. Steam Generator leakage

is also considered when evaluating unidentified leakage. The 25 gpm value for identified

leakage is set at a higher value because of the significance of identified leakage in

comparison to unidentified or pressure boundary leakage. Escalation of this EAL to the

Alert level is via the Fission Product Barriers matrix.
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SU6.1 (cont)

NAPS Basis Reference(s):

1. 1-AP-16 (2-AP-16) Increasing Primary Plant Leakage

2. Technical Specifications 1.1

3. 1-PT-52.2 (2-PT-52.2) Reactor Coolant System Leak Rate (Hand Calculation)

4. 1-PT-52.2A (2-PT-52.2A) Reactor Coolant System Leak Rate (Computer Calculation)

5. 1 -AP-24 (2-AP-24) Steam Generator Tube Leak

6. 1-AP-24.1 (2-AP-24.1) Shutdown Steam Generator Tube Leak

7. 1 -AP-52 (2-AP-52) Loss of Refueling Cavity Level During Refueling

8. UFSAR Section 5.2.4

9. Technical Specifications SR 3.4.13.1
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SU7.1

Category: S - System Malfunction

Sub-category: 7 - Inadvertent Criticality

Initiating Condition: Inadvertent criticality

EAL:

SU7.1 Notification of Unusual Event

An unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

3 - Hot Standby, 4 - Hot Shutdown

Basis:

Sustained is defined as prolonged, not intermittent or of transitory nature.

This EAL addresses inadvertent criticality events. While the primary concern of this EAL is

criticality events that occur in Cold Shutdown or Refueling modes (see EAL CU6.1)

(NUREG 1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants

in the United States), the EAL is applicable in other modes in which inadvertent criticalities

are possible. This EAL indicates a potential degradation of the level of safety of the plant,

warranting an Notification of Unusual Event classification. This EAL excludes inadvertent

criticalities that occur during planned reactivity changes associated with reactor)startups

(e.g., criticality earlier than estimated). The Cold Shutdown/Refueling EAL is CU6.1.

Escalation would be by the Fission Product Barrier matrix, as appropriate to the operating

mode at the time of the event.

The term "sustained" is used in order to allow exclusion of expected short-term positive

startup rates from planned fuel bundle or control rod movements during core alteration.

These short-term positive startup rates are the result of the increase in neutron population

due to subcritical multiplication.
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SU7.1 (cont)

NAPS Basis Reference(s):

1. FSAR Table 7.5-3
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Category F - Fission Product Barriers

EAL Group: Hot Conditions (RCS temperature > 2001F);

EALs in this category are applicable only in the

hot operating modes.

EALs in this category represent threats to the defense in depth design concept that

precludes the release of highly radioactive fission products to the environment. This

concept relies on multiple physical barriers any one of which, if maintained intact,

precludes the release of significant amounts of radioactive fission products to the

environment. The primary fission product barriers are:

A. Reactor Fuel Clad (FC): The zirconium tubes which house the ceramic uranium

oxide pellets along with the end plugs which are welded into each end of the fuel

rods comprise the fuel clad.

B. Reactor Coolant System (RCS): The Reactor Vessel shell, vessel head, vessel

nozzles and penetrations and all primary systems directly connected to the Reactor

Vessel up to the first isolation valve comprise the RCS.

C. Containment (CNTMT): The vapor Containment structure and all isolation valves

required to maintain Containment integrity under accident conditions comprise the

Containment barrier.

The EALs in this category require evaluation of the loss and Potential Loss thresholds

listed in the fission product barrier matrix (Attachment 2). "Loss" and "Potential Loss"

signify the relative damage and threat of damage to the barrier. "Loss" means the barrier

no longer assures containment of radioactive materials. "Potential Loss" means integrity of

the barrier is threatened and could be lost if conditions continue to degrade. The number

of barriers that are lost or potentially lost and the following criteria determine the

appropriate emergency classification level:

Notification of Unusual Event:
Any loss or any potential loss of Containment

Alert:
Any loss or any potential loss of either Fuel Clad or RCS

Site Area Emergency:
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Loss or potential loss of any two barriers

General Emergency:
Loss of any two barriers and loss or potential loss of third barrier

The logic used for these initiating conditions reflects the following considerations:

" The Fuel Clad barrier and-the RCS barrier are weighted more heavily than the
Containment barrier. NOUE EALs associated with RCS and Fuel Clad barriers are
addressed under System Malfunction EALs.

" At the Site Area Emergency level, there must be some ability to dynamically assess
how far present conditions are from the threshold for a General Emergency. For
example, if Fuel Clad and RCS barrier loss EALs existed, that, in addition to offsite
dose assessments, would require continual assessments of radioactive inventory
and containment integrity. Alternatively, if both Fuel Clad and RCS barrier
"Potential Loss" EALs existed, the SEM would have more assurance that there was
no immediate need to escalate to a General Emergency.

" The ability to escalate to higher emergency classes as an event deteriorates must
be maintained. For example, RCS leakage steadily increasing would represent an
increasing risk to public health and safety.

Fission Product Barrier EALs must be capable of addressing event dynamics. Imminent

Loss or Potential Loss should result in a classification as if the affected threshold(s) are

already exceeded, particularly for the higher emergency classes.

Determine which combination of the three barriers are lost or have a potential loss and use

FU 1.1, FAI.1, FS1.1 and FG1.1 to classify the event. Also an event or multiple events

could occur which result in the conclusion that exceeding the loss or potential loss

thresholds is imminent. In this imminent loss situation, use judgment and classify as if the

thresholds are exceeded.
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FUI,1

Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Any loss or any potential loss of Containment

EAL:

FUI.1 Notification of Unusual Event

Any loss or any potential loss of Containment (Table F-i)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.,

Fuel Clad and RCS barriers are weighted more heavily than the Containment barrier.

Unlike the Fuel Clad and RCS barriers, the loss of either of which results in an Alert (EAL

FA1.1), loss of the Containment barrier in and of itself does not result in the relocation of

radioactive materials or the potential for degradation of core cooling capability. However,

loss or potential loss of the Containment barrier in combination with the loss or potential

loss of either the Fuel Clad or RCS barrier results in declaration of a Site Area Emergency

under EAL FS1.1.

NAPS Basis Reference(s):

None
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FAI.1

Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Any loss or any potential loss of either Fuel Clad or RCS

EAL:

FAI.1 Alert

Any loss or any potential loss of either Fuel Clad or RCS (Table F-i)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the Alert classification level, Fuel Clad and RCS barriers are weighted more heavily

than the Containment barrier. Unlike the Containment barrier, loss or potential loss of

either the Fuel Clad or RCS barrier may result in the relocation of radioactive materials or

degradation of core cooling capability. Note that the loss or potential loss of Containment

barrier in combination with loss or potential loss of either Fuel Clad or RCS barrier results

in declaration of a Site Area Emergency under EAL FS1.1.

NAPS Basis Reference(s):

None
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FSI.1

Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Loss or potential loss of any two barriers

EAL:

FSI.1 Site Area Emergency

Loss or potential loss of any two barriers (Table F-1)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the Site Area Emergency classification level, each barrier is weighted equally. A Site

Area Emergency is therefore appropriate for any combination of the following conditions:

* One barrier loss and a second barrier loss (i.e., loss - loss)

" One barrier loss and a second barrier potential loss (i.e., loss - potential loss)

" One barrier potential loss and a second barrier potential loss (i.e., potential loss -

potential loss)
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FSI.1 (cont.)

At the Site Area Emergency classification level, the ability to dynamically assess the

proximity of present conditions with respect to the threshold for a General Emergency is

important. For example, the existence of Fuel Clad and RCS Barrier loss thresholds in

addition to offsite dose assessments would require continual assessments of radioactive

inventory and Containment integrity in anticipation of reaching a General Emergency

classification. Alternatively, if both Fuel Clad and RCS potential loss thresholds existed,

the SEM would have greater assurance that escalation to a General Emergency is less

imminent.

NAPS Basis Reference(s):

None
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FGI.1

Category: Fission Product Barriers
Sub-category: N/A
Initiating Condition: Loss of any two barriers AND loss or potential loss of third barrier

EAL:

FGI.1 General Emergency

Loss of any two barriers

AND

Loss or potential loss of third barrier (Table F-i)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the General Emergency classification level each barrier is weighted equally. A General

Emergency is therefore appropriate for any combination of the following conditions:

* Loss of Fuel Clad, RCS and Containment barriers

* Loss of Fuel Clad and RCS barriers with potential loss of Containment barrier

* Loss of RCS and Containment barriers with potential loss of Fuel Clad barrier

* Loss of Fuel Clad and Containment barriers with potential loss of RCS barrier

NAPS Basis Reference(s):

None
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Fuel Clad Barrier Potential Loss

1. CSFST Core Cooling-ORANGE

OR

CSFST Heat Sink-Red and heat sink required

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is

entered if core exit thermocouples (TCs) are less than 1,2000 F, RCS core exit TCs

SCM is less than or equal to 25 0F [75 0F], and any of the following (ref. 1, 2):

" No RCPs are running and either: core exit TCs are greater than or equal to

700*F and RVLIS full range is greater than 48%, or core exit TCs are less

than 700°F and RVLIS full range is less than or equal to 48%.

" At least one RCP is running and Reactor Vessel water level is less than or

equal to RVLIS dynamic head readings in Table F-2.

Table F-2 Reactor Vessel Water Level Thresholds

NO.
RVLIS RC. ThresholdRCPs

Full Range None 48%

Dynamic Range 3 65%

2 41%

1 30%

These conditions indicate subcooling has been lost and that some fuel clad damage

may potentially occur.
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Indication that heat removal is extremely challenged is manifested by entry to

CSFST Heat Sink-RED path (ref. 3, 4). CSFST Heat Sink-RED path is entered if all

SG NR LVLs are less than or equal to 11% [22%] and total FW flow is less than or

equal to 340 gpm. The combination of these conditions when heat sink is required

indicates the ultimate heat sink function is under extreme challenge. The phrase
"and heat sink required" precludes over-classification for conditions in which RCS

pressure is less than SG pressure or Heat Sink-RED path entry was created by

operator action directed by an Emergency Operating Procedure. This condition

addresses loss of functions required for hot shutdown with the reactor at pressure

and temperature and thus is a challenge of the Fuel Clad barrier.

CSFST values enclosed in brackets apply under Adverse Containment Atmosphere

conditions:

* Greater than or equal to 20 psia Containment pressure, or
* Containment Radiation has reached or exceeded 105 R/hr or 70% on the

High Range Recorder.

NAPS References:

1. 1 -F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.2 (2-FR-C.2) Response to Degraded Core Cooling
3. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 3 Heat Sink
4. 1-FR-H.1 (2-FR-H.1) Response to Loss of Secondary Heat Sink

2. Core exit TCs > 700*F

The core exit TC value corresponds to the temperature in the Core Cooling Critical

Safety Function Status Tree (CSFST) ORANGE path but is evaluated separately

because the CSFST considers the degree of subcooling prior to status

determination. This threshold is an explicit Fuel Clad potential loss to address

conditions when the CSFSTs may not be in use (initiation after SI is blocked). This

temperature indicates subcooling has been lost and that some fuel clad damage

may occur.

NAPS References:

Page 275 of 310



North Anna Power Station Revisiei4Revision x2
Emergency Action Level Technical Bases Document

Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.2 (2-FR-C.2) Response to Degraded Core Cooling
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3. Reactor Vessel water level < Table F-2 thresholds

Table F-2 Reactor Vessel Water Level Thresholds

NO.
RVLIS No. ThresholdRCPs

Full Range None 48%

Dynamic Range 3 65%

2 41%

1 30%

The Reactor Vessel water levels listed in Table F-2 (ref. 1) are used in the EOPs to

signal core uncovery and are, therefore, indications of inadequate coolant

inventory. According to the Core Cooling-ORANGE path, these water levels

indicate subcooling has been lost and that some fuel clad damage may occur.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling

4. Any condition in the opinion of the SEM that indicates potential loss of the
Fuel Clad barrier

The Station Emergency Manager (SEM) judgment threshold addresses any other

factors relevant to determining if the Fuel Clad barrier is potentially lost. Such a

determination should include imminent barrier degradation, barrier monitoring

capability and dominant accident sequences.

Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.
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" Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

NAPS References:

None
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Fuel Clad Barrier Loss

1. CSFST Core Cooling-RED

Critical Safety Function Status Tree (CSFST) Core Cooling-RED path is entered if

either:

" Core exit TCs are greater than or equal to 1,2000F, or

" Core exit TCs are greater than or equal to 700°F with RCS subcooling

margin less than or equal to 251F [750 F], no RCPs are running, and RVLIS

full range is less than or equal to 48%.

CSFST values enclosed in brackets apply under Adverse Containment Atmosphere

conditions:

* Greater than or equal to 20 psia Containment pressure, or

" Containment Radiation has reached or exceeded 105 R/hr or 70% on the

High Range Recorder.

Either set of conditions indicates significant core exit superheating and core

uncovery. This is considered a loss of the Fuel Clad barrier.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C. 1 (2-FR-C.1) Response to Inadequate Core Cooling

2. Core exit TCs > 1,2000 F

Core exit TC readings greater than 1200OF indicate significant core exit

superheating and core uncovery. This is considered a loss of the Fuel Clad barrier.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling
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3. Containment High Range Radiation Monitor > Table F-3 Fuel Clad Loss

threshold

Containment radiation monitor readings greater than the Table F-3 (ref. 1) Fuel Clad

Loss threshold indicate the release of reactor coolant, with elevated activity

indicative of fuel damage, into the Containment. The reading is derived assuming

the instantaneous release and dispersal of the reactor coolant noble gas and iodine

inventory associated with a concentration of 300 pCi/gm dose equivalent 1-131 into

the Containment atmosphere. Reactor coolant concentrations of this magnitude are

several times larger than the maximum concentrations (including iodine spiking)

allowed within Technical Specifications and are therefore indicative of fuel damage

(approximately 5 % clad failure depending on core inventory and RCS volume). This

value is higher than that specified for RCS Barrier Loss #1.

The values used in Table F-3 were derived using the DAMAGE program. The

following graph shows the expected monitor response to 5% clad failure for a given

time after shutdown. Values were rounded to instrument significant values and

placed in a table to simplify use for individuals classifying and event.
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Table F-3 Containment High Range Radiation Monitor ThresholdsTabl F- RM-RMS-165 (265) or RM-RMS-166 (266)

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (R/hr) (R/hr) (R/hr)

< 2 300 5 1300

>2 to 4 200 5 800

>4 to 8 100 5 500

> 8 to 12 60 5 200

>12 40 5 100

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RMS-1 65 (265)

and RM-RMS-1 66 (266). These monitors provide indication in the Control Room

with a range of 100 to 107 R/hr (ref. 2).

NAPS References:

1. NAPS Core Damage Computer Program

2. UFSAR Table 7.5.2

3. Calc-PA-0186 Rev. 000, Containment High Range Monitor Response Curves
for North Anna and Surry
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4. Dose rate at one foot from EITHER:
I ml RCS sample > 16 mR/hr

OR
120 ml RCS sample > 1,550 mR/hr

An alternative method used to determine 5% failed fuel (-300 pCi/gm Dose

Equivalent 1-131) is to take a survey meter reading of either a one or 120 milliliter

sample of RCS at one foot distance. Dose rate is assumed to result-from

radioactive iodines (1-131 thru 1-135) in RCS in concentrations corresponding to a

loss of 5% of gap radioactivity. For 5% loss of gap it is assumed that 2% of core

inventory of radioactive iodines are in the gap. Core inventory was obtained from

Calculation PA-0186 and RCS volume from DAMAGE code to yield iodine

radioactivity concentrations in the RCS sample. The code MICROSHIELD was then

used to determine dose rate at one foot from various volumes of RCS sample.

NAPS References:

1. NAF-07-002 Memo from Claude Flory to Brian McBride "NAPS/SPS EAL
Upgrade Project - RCS Specific Activity" dated 1/29/07

5. With letdown in service, Reactor Coolant Letdown radiation monitor CH-RI-
128 (CH-RI-228) > 447.5 x 44-1 04 mR/hr

The normal charging and letdown flow path allows purification of the reactor coolant

and control of the RCS volume. Hot (547°F) reactor coolant from the cold leg of loop

A passes through the regenerative heat exchanger. The regenerative heat

exchanger cools the letdown stream to approximately 290'F. The discharge of the

regenerative heat exchanger then passes through the non-regenerative heat

exchanger, where its temperature is further reduced to approximately 105°F. A

letdown filter removes suspended solids from the stream before entering one of five

demineralizers. The letdown stream then flows past the radiation monitor

CH-RI-128 (CH-RI-228).

The monitors utilize an alarming dosimeter enclosed within a lead-shielded housing

to detect ionizing radiation and are located next to the 2-inch letdown lines in the

non-regenerative heat exchanger room. The monitor detects gross fission product
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activity in the reactor coolant and is provided to warn of possible fuel element

failure.

The letdown monitor reading of 4-47.5 x 4---1i0 4 mR/hr is equivalent to 300 pCi/gm

dose equivalent 1-131 (ref. 1):

NAPS References:

1. Calculation No. PA-0234, Rev. 0-1_Post Accident Letdown Radiation Monitor
Response for North Anna

2. HP-3010.040 Radiation Monitoring System Setpoint Determination
3. UFSAR Section 9.3.4
4. HP-3010.040 Radiation Monitoring System Setpoint Determination
5. 1-AP-5 (2-AP-5) Unit 1 Radiation Monitoring System

6. Coolant activity > 300 pCilgm Dose Equivalent 1-131

Elevated reactor coolant activity represents a potential degradation in the level of

safety of the plant and a potential precursor of more serious problems. The

threshold Dose Equivalent (DEQ) 1-131 concentration is well above that expected

for iodine spikes and corresponds to about 2-5% fuel clad damage. When reactor

coolant activity reaches this level, significant clad heating has occurred and thus the

Fuel Clad barrier is considered lost.

NAPS References:

1. Calculation No. PA-0234, Rev: 0 Post Accident Letdown Radiation Monitor
Response for North Anna

7. Any condition in the opinion of the SEM that indicates loss of the Fuel Clad
barrier

The Station Emergency Manager (SEM) judgment threshold addresses any other

factors relevant to determining if the Fuel Clad barrier is lost. Such a determination

should include imminent barrier degradation, barrier monitoring capability and

dominant accident sequences.
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* Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

" Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the

Loss of AC power (Station Blackout) and ATWS EALs to assure timely

emergency classification declarations.

NAPS References:

None
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Reactor Coolant System Barrier Potential Loss

1. CSFST RCS Integrity-RED
OR

CSFST Heat Sink-RED and heat sink required

Critical Safety Function Status Tree (CSFST) RCS Integrity-RED path is entered if a

temperature decrease in any RCS cold leg is greater than or equal to 1 00°F in last

60 minutes and any RCS pressure-cold leg temperature is to the right of Limit A in

Figure F-1 (ref. 1).

CSFST Heat Sink-RED path is entered if all SG NR LVLs are less than or equal to

11% [22%] and total FW flow is less than or equal to 340 gpm (ref. 2). The phrase
"and heat sink required" precludes over-classification for conditions in which RCS

pressure is less than SG pressure or Heat Sink-RED path entry was created by

operator action directed by an Emergency Operating Procedure.

The combination of these conditions indicates the RCS barrier is under significant

challenge. CSFST values enclosed in brackets apply under Adverse Containment

Atmosphere conditions (ref. 3):

* Greater than or equal to 20 psia Containment pressure, or

* Containment Radiation has reached or exceeded 105 R/hr or 70% on the

High Range Recorder.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachnient 4 Integrity.
2. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 3 Heat Sink

3. 1-FR-H.1 (2-FR-H.1) Response to Loss of Secondary Heat Sink
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Figure F-I: Integrity CSF Operational Limits Curve
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2. Unisolable RCS leak exceeding the capacity of one charging pump (150 gpm)

in the normal charging mode
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This threshold is based on the inability to maintain liquid inventory within the RCS

by normal operation of the Chemical and Volume Control System (CVCS). The

CVCS includes three centrifugal charging pumps each with a nominal flow capacity

of 150 gpm (ref. 1). The primary purpose of the charging pumps is to provide the

motive force for injecting charging water into the RCS. They also provide seal water

injection flow to the RCPs, the means to fill isolated RCS loops, and flow for

auxiliary spray to the pressurizer., Additionally, the charging pumps provide high

head safety injection. Upon actuation of the Safety Injection (SI) System, the

charging pumps automatically take suction on the RWSTs and inject the contents of

the BIT into the RCS. Charging flowrate is determined from a pressurizer level

signal. The Unit 1 and 2 charging pumps have the ability to be cross connected

should all charging pumps of either unit become unavailable such that, either unit

can provide charging water to the other unit (ref. 2).

NAPS References:

1. UFSAR Table 6.3-1
2. UFSAR Section 9.3.4

3. Any condition in the opinion of the SEM that indicates potential loss of the
RCS barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the RCS barrier is potentially lost. Such a determination should include imminent

barrier degradation; barrier monitoring capability and dominant accident sequences.

" Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to the inability to reach final safety

acceptance criteria before completing all checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.
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Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the

Loss of AC power (Station Blackout) and ATWS EALs to assure timely

emergency classification declarations.

NAPS References:

None
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Reactor Coolant System Barrier Loss

1. Containment High Range Radiation Monitor > Table F-3 RCS Loss threshold

Containment radiation monitor readings greater than the Table F-3 (ref. 1) RCS

Loss threshold indicate the release of reactor coolant to the Containment. The

readings assume the instantaneous release and dispersal of the reactor coolant

noble gas and iodine inventory associated with normal operating concentrations

(i.e., within Technical Specifications) into the Containment atmosphere. Because of

the very high fuel clad integrity, only small amounts of noble gases would be

dissolved in the primary coolant. The readings are less than those specified for Fuel

Clad barrier Loss #4 because no damage to the fuel clad is assumed. Only

leakage from the RCS is assumed for this barrier loss threshold.

Conservative estimates (high RCS gICi/gm) indicated that the readings from release

of the normal RCS inventory would be below normal readings on the monitor while

the station was operating. Therefore, a value 5 times the normal Containment

Radiation Monitor Reading of - 1 R/hr is used. The reading is less than that

specified for Fuel Cladding barrier Loss because no damage to the fuel cladding is

assumed. Only leakage from the RCS is assumed for this barrier loss threshold.

The value is high enough to preclude erroneous classification of barrier loss due to

normalplant operations and is the lowest readable value on the monitors.'
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Table F-3 Containment High Range Radiation Monitor Thresholds
RM-RMS-165 (265) or RM-RMS-166 (266)

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (R/hr) (RPhr) (R/hr)

<2 300 5 1300

>2 to 4 200 5 800

>4 to 8 100 5 500

> 8 to 12 60 5. 200

>12 40 5 100

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RMS-165 (265)

and RM-RMS-1 66 (266). These monitors provide indication in the Control Room

with a range of 100 to 10 7 RPhr (ref. 2).

NAPS References:

1. NAPS Damage Computer Program

2. UFSAR Table 7.5.2

3. Calc-000-PA-0186 Rev. 000, Containment High Range Monitor Response
Curves for North Anna and Surry
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2. RCS leak rate > available makeup capacity as indicated by a loss of RCS

subcooling: < 25°F [75°F]

1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core Cooling,

indicates that if subcooling margin based on core exit TCs is less than or equal to

25*F [75 0F], a loss of RCS subcooling has occurred. The loss of 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.

This threshold addresses conditions in which leakage from the RCS is greater than

available inventory control capacity such that a loss of subcooling has occurred. 1-

AP-16 (2-AP-1 6), Increasing Primary Plant Leakage, provides a list of conditions

that may be observed when excessive RCS leakage occurs and provides

appropriate actions to prevent and mitigate the consequences of RCS leakage.

Following an uncomplicated reactor trip, subcooling margin should be greater than

500 F. Subcooling margin greater than 25 0F [75 0F] ensures the fluid surrounding the

core is sufficiently cooled and provides margin for reestablishing flow should

subcooling deteriorate when SI flow is secured. The loss of subcooling is therefore

the fundamental indication that the inventory control systems are incapable of

counteracting the mass loss through the leak in the RCS.

CSFST values enclosed in brackets apply under Adverse Containment Atmosphere

conditions:

" Greater than or equal to 20 psia Containment pressure, or

" Containment Radiation has reached or exceeded 105 R/hr or 70% on the

High Range Recorder.

The loss of subcooling as a result of inability to establish RCS heat transfer to the

ultimate heat sink is indicative of Potential Losses of the Fuel Clad and RCS

barriers.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.2 (2-FR-C.2) Response to Degraded Core Cooling
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3. 1-AP-16 (2-AP-16) Increasing Primary Plant Leakage

3. SGTR that requires ECCS (SI) actuation

In conjunction with Containment barrier Loss #3 and the Fuel Clad barrier

thresholds, this threshold addresses the full spectrum of Steam Generator Tube

Rupture (SGTR) events. To meet this threshold, the leakage must be large enough

to require actuation of ECCS (SI). ECCS (SI) actuation is caused by:

* Low-low pressurizer pressure

* High steam-line pressure differential between the steam generators

* High steam-line flow in two out of three steam lines, coincident with either

low steam-line pressure or low-low Tavg in two out of three loops

* High containment pressure

Technical Specifications Table 3.3.2-1 lists allowable values for ECCS (SI)

actuation setpoints.

NAPS References:

1. UFSAR Section 7.3.1.3.3.1
2. UFSAR Figure 7.2-9
3. Technical Specifications Table 3.3.2-1

4. Any condition in the opinion of the SEM that indicates loss of the RCS barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the RCS barrier is lost. Such a determination should include imminent barrier

degradation, barrier monitoring capability and dominant accident sequences.

• Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to the recognition of the inability to

reach safety acceptance criteria before completion of all checks.
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Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the

Loss of AC power (Station Blackout) and ATWS EALs to assure timely

emergency classification declarations.

NAPS References:

None
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Containment Barrier Potential Loss

CSFST Containment-RED

Critical Safety Function Status Tree (CSFST) Containment-Red path is entered if

Containment pressure is equal to or greater than 60 psia. This pressure is the

containment design pressure and is in excess of that expected from the design

basis loss of coolant accident. This threshold is indicative of a loss of both RCS and

Fuel Clad barriers in that it is not possible to reach this condition without severe

core degradation (metal-water reaction) or failure to trip in combination with RCS

breach. This combination of conditions would be expected to'require the declaration

of a General Emergency.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 5
Containment

2. UFSAR Section 6.2.1

2. Core exit TCs > 1,200°F
AND

Restoration procedures not effective within 15 min.

Note: Restoration procedures are considered effective if Core exit TCs readings
are lowering or Reactor Vessel water level is rising within 15 min. after
restoration procedure entry

This threshold indicates significant core exit superheating and core uncovery. If

core. exit thermocouple (TC) readings are greater than 1,2000 F, Fuel Clad barrier is

lost. Core exit TCs provide an indirect indication of fuel clad temperature by

measuring the temperature of the primary coolant that leaves the core region.

Although clad rupture due to high temperature is not expected for core exit TC

readings less than the threshold, temperatures of this magnitude signal significant

superheating of the reactor coolant and core uncovery. Events that result in core

exit TC readings above the loss threshold are severe accidents and are a severe

accident management "Badly Damaged (BD)" condition. The BD descriptor

signifies possible core overheating to the point that clad ballooning/collapse may

occur and portions of the core may have melted.
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It must also be assumed the loss of RCS inventory is a result of a loss of the RCS

barrier. These conditions, if not mitigated, can lead to core melt which in turn may

result in a loss of Containment. Severe accident analyses (e.g., NUREG-1 150)

have concluded that function restoration procedures can arrest core degradation

within the Reactor Vessel in a significant fraction of the core damage scenarios,

and 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. The 15-minute period allows

implementation of procedural guidance to restore RCS inventory. The SEM should

make the declaration as soon as it is determined the guidance has not been or will

not be effective in restoring temperature below the threshold.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.1 (2-FR-C.1) Response to Inadequate Core Cooling
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3. All of the following:

* Core exit TCs > 7000F

* Reactor Vessel water level < Table F-2 thresholds

* Restoration procedures not effective within 15 min.

Table F-2 Reactor Vessel Water Level Thresholds

No.
RVLIS No. ThresholdRCPs

Full Range None 48%

Dynamic Range 3 65%

2 41%

1 30%

Note: Restoration procedures are considered effective if Core exit TCs readings
are lowering or Reactor Vessel water level is rising within 15 min. after
restoration procedure entry

This threshold indicates significant core exit superheating (core exit TC readings

>700*F) and core uncovery. It must be assumed that the loss of RCS inventory is a

result of a loss of the RCS barrier. If RVLIS is reading greater than or equal to the

Table F-2 thresholds, safety injection has been successful in restoring RCS

inventory and core cooling. In the event that RVLIS reads less than Table F-2

thresholds, core cooling continues to be degraded. These conditions, if not

mitigated, Will likely lead to core melt which will in turn result in a challenge of

Containment.
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Severe accident analyses (e.g., NUREG-1 150) 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 procedures will be effective should be apparent

within 15 minutes. The SEM should make the declaration as soon as it is

determined that the procedures have not been, or will not be effective.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 2 Core
Cooling

2. 1-FR-C.2 (2-FR-C.2) Response to Degraded Core Cooling

4. Containment High Range Radiation Monitor > Table F-3 Containment
Potential Loss threshold

Containment radiation monitor readings greater than the Table F-3 Containment

Potential Loss threshold values indicate significant fuel damage well in excess of

that required for loss of the RCS barrier and the Fuel Clad barrier. NUREG-1228

"Source Estimations During Incident Response to Severe Nuclear Power Plant

Accidents" states that such readings do not exist when the amount of clad damage

is less than 20%. A major release of radioactivity requiring offsite protective actions

from core damage is not possible unless a major failure into the reactor coolant has

occurred.

Regardless of whether the Containment barrier itself is challenged, this amount of

activity in containment could have severe consequences if released. It is, therefore,

prudent to treat this as a Potential Loss of the Containment barrier.

The values used in Table F-3 were derived using the DAMAGE program. The

following graph shows the expected monitor response to 5% clad failure for a given

time after shutdown. Values were rounded to instrument significant values and

placed in a table to simplify use for individuals classifying and event.
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NAPS CHRRM Response to 20% Clad Failure
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Table F-3 Containment High Range Radiation Monitor Thresholds
RM-RMS-165 (RM-RMS-265) or RM-RMS-166 (RM-RMS-266)

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (RPhr) (R/hr) (R/hr)

< 2 300 5 1300

>2 to 4 200 5 800

>4 to 8 100 5 500

> 8 to 12 60 5 200

>12 40 5 100

The readings are higher than that specified for Fuel Clad barrier Loss #3 and RCS

barrier Loss #3. Containment radiation readings at or above the Containment

barrier Potential Loss threshold, therefore, signify a loss of two fission product

barriers and Potential Loss of a third, indicating the need to upgrade the emergency

classification to a General Emergency.

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RMS-165 (265)

and RM-RMS-1 66 (266). These monitors provide indication in the Control Room

with a range of 100 to 10 7 R/hr (ref. 2).
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NAPS References:

1. NAPS Damage Computer Program

2. UFSAR Table 7.5.2

3. Calc-000-PA-0186 Rev. 000, Containment High Range Monitor Response
Curves for North Anna and Surry
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5. Containment pressure 60 psia and increasing

This threshold is the containment design pressure and is in excess of that expected

from the design basis loss of coolant accident (LOCA). Proper actuation and

operation of the Containment heat removal system when required should maintain

containment pressure well below the design pressure. The Containment response

for the spectrum of LOCAs considered in the plant design basis is described in

Section 6 of the UFSAR. The threshold is therefore indicative of a loss of both RCS

and Fuel Clad barriers in that it should not be reached without severe core

degradation (metal-water reaction) or failure to trip in combination with RCS breach.

This condition would be expected to require the declaration of a General

Emergency.

NAPS References:

1. 1-F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 5
Containment

2. UFSAR Section 6.2.1
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6. Containment hydrogen concentration > 4%

After a LOCA, the containment atmosphere is a homogeneous mixture of steam,

air, solid and gaseous fission products, hydrogen, and water droplets. During and

following a LOCA, the hydrogen concentration in the containment results from

radiolytic decomposition of water and metal-water reaction. If hydrogen

concentration reaches or exceeds the lower flammability limit of 4%, (ref. 1) in an

oxygen rich environment, a potentially explosive mixture exists. Operation of the

Containment Hydrogen Recombiner with Containment hydrogen'concentrations at

or above 4% could result in ignition of the hydrogen. If the combustible mixture

ignites inside containment, loss of the Containment barrier could occur. To

generate such levels of combustible gas, loss of the Fuel Clad and RCS barriers

must also have occurred. Since this threshold is also indicative of loss of both Fuel

Clad and RCS barriers with the Potential Loss of the Containment barrier, it

therefore will likely warrant declaration of a General Emergency.

Containment hydrogen analyzers 1-HC-H2A-101 and 2-HC-H2A-201 display

hydrogen concentration on PAMC-1 and PAMC-2 with a range of 0 - 10% (ref. 2).

NAPS References:

1. 1-FR-C. 1 (2-FR-C.1) Response to Inadequate Core Cooling
2. UFSAR Table 7.5-2
3. UFSAR Section 7.5.2
4. 1-OP-63.2 (2-OP-63.2) Containment Hydrogen Analyzer
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7. Containment pressure > 28 psia with less than one full train of

depressurization equipment operating

This threshold represents a Potential Loss of the Containment barrier because the

Containment heat removal and depressurization equipment (but not including

Containment venting strategies) is either lost or degraded. The Quench Spray (QS)

System, operating in conjunction with the Recirculation Spray (RS) System, is

designed to cool and depressurize the containment structure to subatmospheric

pressure in less than 60 minutes following a Design Basis Accident (ref. 1, 2).

The QS System consists of two separate trains of equal capacity, each capable of

meeting the design bases. Each train includes a spray pump, a dedicated spray

header, nozzles, valves, and piping. Each train is powered from a separate

Engineered Safety Features (ESF) bus. The refueling water storage tank (RWST)

supplies borated water to the QS System (ref. 1).

The RS System consists of two separate trains of equal capacity, each capable of

meeting the design and accident analysis bases. Each train includes one RS

subsystem outside containment and one RS subsystem inside containment. Each

subsystem consists of one approximately 50% capacity spray pump, one spray

cooler, one 180° coverage spray header, nozzles, valves, piping, instrumentation,

and controls. Each outside RS subsystem also includes a casing cooling pump with

its own valves, piping, instrumentation, and controls. The two outside RS

subsystem spray pumps are located outside containment and the two inside RS

subsystems spray pumps are located inside containment.

Each RS train (one inside and one outside RS subsystem) is powered from a

separate ESF bus. Each train of the RS System provides adequate spray coverage

to meet the system design requirements for containment heat and iodine fission

product removal. Two spray pumps are required to provide 360° of Containment

spray coverage assumed in the accident analysis. One train of RS or two outside

RS subsystems will provide the Containment spray coverage and required flow (ref.

2).
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The high-high Containment pressure setpoint 28 psia (ref. 4) is the pressure at

which the equipment should actuate and begin performing its function. The design

basis accident analyses and evaluations assume the operation of one QS System

train and one RS System train, which is therefore defined to be "one full train of

depressurization equipment." If less than this equipment is operating per design

and Containment pressure is above the actuation setpoint, the threshold is met.

NAPS References:

1. Technical Specifications B 3.6.6
2. Technical Specifications B 3.6.7
3. 1 -F-0 (2-F-0) Critical Safety Function Status Trees, Attachment 6

Containment
4. 1-FR-Z.1 (2-FR-Z.1) Response to High Containment Pressure
5. Technical Specifications Table 3.3.2-1

8. Any condition in the opinion of the SEM that indicates potential loss of the

Containment barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the Containment barrier is potentially lost. Such a determination should include

imminent barrier degradation, barrier monitoring capability and dominant accident

sequences.

" Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.
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Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the

Loss of AC power (Station Blackout) and ATWS EALs to assure timely

emergency classification declarations.

NAPS References:

None
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Containment Barrier Loss

1. A Containment pressure rise followed by a rapid unexplained drop in
containment pressure

Rapid unexplained loss of pressure (i.e., not attributable to Containment spray

operation, running Containment Fan Cooling Units or condensation effects)

following an initial pressure increase indicates a loss of both RCS and Containment

integrity. UFSAR Section 6 describes Containment pressure response under

accident conditions. Figure F-2 illustrates the Containment pressure trend for typical

LOCA events.

NAPS References:

1. UFSAR Figure 6.2-6
2. UFSAR Section 6.2
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Figure F-2: Containment Pressure Trend for LOCA Events (ref. 1)

loci"r:•. 6". "p

40

310 -
Wi

.L
J 20

10 -1 100 10' 102 10 1 1O4

'rime Aftei Accidmti. See

Page 306 of 310



North Anna Power Station Re;ieion4Revision x2
Emergency Action Level Technical Bases Document

Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

2. Following LOCA, Containment pressure or sump level response not

consistent with LOCA conditions

This threshold addresses unexpected changes occurring in Containment pressure

or sump level that are not explainable due to operator actions or automatic system

actions. Containment pressure and sump levels should increase as a result of the

mass and energy release into Containment from a LOCA. Thus, Containment

pressure or sump levels not increasing indicate Containment bypass and a loss of

Containment integrity. UFSAR Section 6 describes containment pressure response

for LOCA events.

NAPS References:

1. UFSAR Section 6.2

3. Ruptured SG is also faulted outside of Containment

Steam Generator (SG) tube leakage can represent a bypass of the Containment

barrier as well as a loss of the RCS barrier. This threshold addresses the condition

in which a ruptured SG is also faulted and represents a bypass of the RCS and

Containment barriers. A faulted SG means the existence of secondary side

leakage that results in an uncontrolled decrease in steam generator pressure or the

steam generator being completely depressurized. A ruptured SG means the

existence of primary-to-secondary leakage of a magnitude sufficient to require or

cause a reactor trip and safety injection. In conjunction with RCS barrier Loss #2,

this threshold would always result in the declaration of a Site Area Emergency.

NAPS References:

1. 1-E-2 (2-E-2) Faulted Steam Generator Isolation
2. 1-E-3 (2-E-3) Steam Generator Tube Rupture
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4. Primary-to-secondary leakage > 10 gpm with non-isolable steam release from
affected SG to the environment

Steam Generator (SG) tube leakage can represent a bypass of the Containment

barrier as well as a loss of the RCS barrier. This threshold represents a bypass of

the. RCS and Containment barriers. In conjunction with RCS barrier Loss #2, this

would always result in the declaration of a Site Area Emergency.

The threshold for establishing the non-isolable secondary side release is intended

to be a prolonged release of radioactivity from the affected steam generator directly

to the environment. This could be expected to occur when the main condenser is

unavailable to accept the contaminated steam (i.e., SGTR with concurrent loss of

- offsite power and the ruptured steam generator is required for plant cooldown or

has a stuck open relief valve). If the main condenser is available, there may be

releases through the air ejectors, gland seal exhausters and other similarly

controlled and monitored pathways. These pathways do not meet the intent of a

non-isolable release path to the environment. These minor releases are assessed

using radiological effluent EAL thresholds.

A pressure boundary leakage of 10 gpm is also used as the threshold in RCS

Leakage EAL SU6.1. For smaller breaks, not exceeding the normal charging

capacity threshold in RCS~barrier Potential Loss #2 or not resulting in ECCS

actuation in RCS barrier Loss #2, this threshold results in the declaration of a

Notification of Unusual Event. For larger breaks, RCS barrier Potential Loss #2 and

RCS barrier Loss #2 would result in an Alert. For SG tube ruptures (SGTRs) which

may involve more than one steam generator or unisolable secondary line breaks,

this threshold would occur in conjunction with RCS barrier Loss #2 and would result

in a Site Area Emergency. Escalation to General Emergency would be based on

the Potential Loss of the Fuel Clad barrier.

There is some redundancy in the Containment Loss thresholds #3 and #4. This

was recognized during the NEI EAL development process.

NAPS References:
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1. 1-E-2 (2-E-2) Faulted Steam Generator Isolation
2. 1-E-3 (2-E-3) Steam Generator Tube Rupture

5. CNTMT Isolation valve(s) not closed after any required CNTMT isolation

AND

Downstream pathway to the environment exists

This threshold addresses incomplete Containment (CNTMT) isolation that allows

direct release to the environment. It represents a loss of both the RCS and

Containment barriers and therefore warrants declaration of a Site Area Emergency.

Failure of Containment isolation or Containment ventilation isolation valves to

isolate when required addresses incomplete Containment isolation that allows

direct release to the environment.

An unisolable leak upstream of an outboard isolation valve would meet the intent of
this threshold.

NAPS References:

1. 1 -ECA-1 (2-ECA-1) LOCA Outside Containment

6. Any condition in the opinion of the SEM that indicates loss of the
Containment barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the Containment barrier lost. Such a determination should include imminent barrier

degradation, barrier monitoring capability and dominant accident sequences.

" Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.
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Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the

Loss of AC power (Station Blackout) and ATWS EALs to assure timely

emergency classification declarations.

NAPS References:

None
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1.0 PURPOSE

This document provides an explanation and rationale for each Emergency Action Level

(EAL) included in the EAL Upgrade Program for Surry Power Station (SPS). It should be

used as a technical reference to facilitate review of the SPS EALs, provide historical

documentation for future reference and as an aid for training. Decision-makers

responsible for implementation of EP-1.01, Emergency Manager Controlling Procedure,

may use this document as a technical reference and an aid in EAL interpretation.

The expectation is that emergency classifications are to be made as soon as conditions

are present and recognizable for the classification, but within 15 minutes or less in all

cases of conditions present. Use of this document for assistance is not intended to delay

the classification.

2.0 DISCUSSION

2.1 Background

EALs are the plant-specific indications, conditions or instrument readings that are utilized

to classify emergency conditions defined in the SPS Emergency Plan.

In 1992, the NRC endorsed NUMARC/NESP-007 "Methodology for Development of

Emergency Action Levels" as an alternative to NUREG-0654 EAL guidance.

NEI 99-01 (NUMARC/NESP-007) Revision 4 and Draft Revision 5 represent the most

recently accepted methodology. Enhancements over earlier revisions included:

* Consolidating the system malfunction initiating conditions and example emergency

action levels which address conditions that may be postulated to occur during plant

shutdown conditions.

" Initiating conditions and example emergency action levels that fully address

conditions that may be postulated to occur at permanently Defueled Stations and

Independent Spent Fuel Storage Installations (ISFSIs).

* Simplifying the fission product barrier EAL threshold for a Site Area Emergency.
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NRC Bulletin 2005-02: Emergency Preparedness and Response Actions for Security-

Based Events (July 2005) was issued directing utilities to modify the Security based

EALs.

In response to the NRC Bulletin, NEI issued a white paper titled "Enhancements to

Emergency Preparedness Programs for Hostile Action" May 2005 (Revised November 18,

2005) that provides guidance on development of security based EALs.

In July of 2006, the NRC issued Regulatory Issue Summary 2006-12, Endorsement of

Nuclear Energy Institute Guidance "Enhancements to Emergency Preparedness

Programs for Hostile Action".

Using NEI 99-01 Rev. 4, and Draft Rev. 5, SPS conducted an EAL implementation

upgrade project that produced the EALs discussed herein.

2.2 Fission Product Barriers

Many of the EALs derived from the NEI methodology are fission product barrier based.

That is, the conditions that define the EALs are based upon loss or potential loss of one or

more of the three fission product barriers. "Loss" and "Potential Loss" signify the relative

damage and threat of damage to the barrier. "Loss" means the barrier no longer assures

containment of radioactive materials; "potential loss" infers an increased probability of-

barrier loss and decreased certainty of maintaining the barrier.

The primary fission product barriers are:

A. Reactor Fuel Clad (FC): Zirconium tubes which house the ceramic uranium oxide
pellets along with the end plugs which are welded into each end of the fuel rods
comprise the FC barrier.

B. Reactor Coolant System (RCS): The reactor pressure vessel shell, vessel head,
vessel nozzles and penetrations and all primary systems directly connected to the
reactor vessel up to the first Containment isolation valve comprise the RCS barrier.

C. Containment (CTMT): The vapor Containment pressure vessel and all isolation
valves required to maintain Containment integrity under accident conditions
comprise the CTMT barrier.

2.3 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria are the bases for event classification related to fission product barrier

loss or potential loss:
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Notification of Unusual Event (NOUE).

Any loss or any potential loss of Containment

Alert:

Any loss or any potential loss of either Fuel Clad or RCS

Site Area Emergency:

Loss or potential loss of any two barriers

General Emergency:

Loss of any two barriers and loss or potential loss of third barrier

2.4 EAL Relationship to EOPs and Critical Safety Function Status

Where possible, the EALs have been made consistent with and utilize the conditions

defined in the SPS Emergency Operating Procedure (EOP) network. While the symptoms

that drive operator actions specified in the EOPs are not indicative of all possible

conditions which warrant emergency classification, they define the symptoms, independent

of initiating events, for which reactor plant safety and/or fission product barrier integrity are

threatened. When these symptoms are clearly representative of one of the NEI Initiating

Conditions, they have been utilized as an EAL. This permits rapid classification of

emergency situations based on plant conditions without the need for additional evaluation

or event diagnosis. Although some of the EALs presented here are based on conditions

defined in the EOPs, classification of emergencies using these EALs is not dependent

upon EOP entry or execution. The EALs can be utilized independently or in conjunction

with the EOPs.
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2.5 Symptom-Based vs. Event-Based Approach

To the extent possible, the EALs are symptom-based. That is, the action level threshold is

defined by values of key plant operating parameters that identify emergency or potential

emergency conditions. This approach is appropriate because it allows the full scope of

variations in the types of events to be classified as emergencies. However, a purely

symptom-based approach is not sufficient to address all events for which emergency

classification is appropriate. Particular events to which no predetermined symptoms can be

ascribed have also been utilized as EALs since they may be indicative of potentially more

serious conditions not yet fully realized.

2.6 EAL Organization

The SPS EAL scheme includes the following features:

Division of the EAL set into three broad groups:

o EALs applicable under all plant operating modes - This group would be

reviewed by the EAL-user any time emergency classification is considered.

o EALs applicable only under hot operating modes - This group would only be

reviewed by the EAL-user when the plant is in Intermediate Shutdown, Hot

Shutdown or Power Operation mode.

o EALs applicable only under cold operating modes - This group would only be

reviewed by the EAL-user when the plant is in Cold Shutdown, Refueling or

Defueled mode.

The purpose of the groups is to avoid review of hot condition EALs when the plant is

in a cold condition and avoid review of cold condition EALs when the plant is in a

hot condition. This approach significantly minimizes the total number of EALs that

must be reviewed by the EAL-user for a given plant condition, reduces EAL-user

reading burden and, thereby, speeds identification of the EAL that applies to the

emergency.
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Within each of the above three groups, assignment of EALs to

categories/subcategories - Category and subcategory titles are selected to

represent conditions that are operationally significant to the EAL-user.

Subcategories are used as necessary to further divide the EALs of a category into

logical sets of possible emergency classification thresholds. The SPS EAL

categories/subcategories are listed below.

SPS EAL Groups, Categories and Subcategories

EAL Group/Category EAL Subcategory

Any Operating Mode:

R - Abnormal Rad Release / Rad Effluent

H - Hazards

1 - Offsite Rad Conditions
2 - Onsite Rad Conditions

1 - Natural & Destructive Phenomena
2 - Fire or Explosion
3 - Toxic, Asphyxiant & Flammable Gas
4 - Security
5 - Control Room Evacuation
6 - Judgment

K-

E- ISFSI None

Hot Conditions:

S - System Malfunction 1 - Loss of Power
2 - RPS Failure
3 - Inability to Reach or Maintain Shutdown
Conditions
4 - Instrumentation / Communications
5 - Fuel Clad Degradation

6 - RCS Leakage
7 - Inadvertent Criticality

F - Fission Product Barriers None

Cold Conditions:

C - Cold Shutdown / Refuel System 1 - Loss of Power
Malfunction 2 - RCS Level

3 - RCS Temperature
4 - Communications
5 - Fuel Clad Degradation
6 - RCS Leakage
7 - Inadvertent Criticality
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The primary tool for determining the emergency classification level is the EAL Matrix. The

user of the EAL Matrix may (but is not required to) consult the EAL Technical Bases

Document in order to obtain additional information concerning the EALs under

classification consideration. The user should consult Sections 2.7 and 2.8, and

Attachments 1 and 2 of this document for such information.

2.7 Technical Bases Information

EAL technical bases are provided in Attachment 1 for each EAL according to EAL group

(Any, Hot, Cold), EAL category (R, C, E, H, S and F) and EAL subcategory. A summary

explanation of each category and subcategory is given at the beginning of the technical

bases discussions of the EALs included in the category. For each EAL, the following

information is provided:

Initiatinq Condition (IC)

Site-specific description of the generic IC given in NEI 99-01, Revision 4.

EAL Identifier

Each EAL is assigned a unique identifier to support accurate communication of the

emergency classification to onsite and offsite personnel. Four characters define each

EAL identifier:

1. First character (letter): Corresponds to the EAL category as described above (R,

C, E, H, S or F)

2. Second character (letter): The emergency classification (U, A, S or G)

3. Third character (number): The numerical sequence of the subcategories given in

the EAL matrix. If the category has only one subcategory, it is given the number

one (1).

4. Fourth character (number): The numerical sequence of the EAL within the EAL

matrix subcategory. If the subcategory has only one EAL, it is given the number

one (1).
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Classification:

Notification of Unusual Event (U), Alert (A), Site Area Emergency (S) or General

Emergency (G)

EAL (enclosed in rectangle)

Exact wording of the EAL as it appears in the EAL Matrix

Mode Applicability

One or more of the following plant operating conditions comprise the mode to which

each EAL is applicable: 1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 -

Intermediate Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled, All - All modes,

N/A - Not Applicable. (See Section 2.8 for operating mode definitions.)

Basis:

Description of the rationale for the EAL

SPS Basis Reference(s):

Site-specific source documentation from which the EAL is derived

2.8 Operating Mode Applicability

Technical Specifications, definition 1 .C, assigns the following reactor operating modes for

Power Operation through Defueled. Defueled is defined in VPAP-2805, Shutdown Risk

Program, definition 4.8.

1 Power Operation

When the reactor is critical and the neutron flux power range instrumentation

indicates greater than 2% of rated power

2 Reactor Critical

When the neutron chain reaction is self-sustaining and keff = 1.0

3 Hot Shutdown

When the reactor is subcritical by at least 1.77% Ak/k and Tavg is -> 547°F
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4 Intermediate Shutdown

When the reactor is subcritical by at least 1.77% Ak/k and 200°F < Tavg < 5470F

5 Cold Shutdown

When the reactor is subcritical by at least 1% Ak/k and Tavg is < 200°F

6 Refuelinq

When the reactor is subcritical by at least 5% Ak/k and T.avg is 5 140'F and fuel is

scheduled to be moved to or from the reactor core (Refueling Shutdown), or any

operation involving movement of core components when the vessel head is

unbolted or removed (Refueling Operation)

D Defueled

All fuel assemblies have been removed from Containment

The plant operating mode that exists at the time that the event occurs (prior to any

protective system or operator action is initiated in response to the condition) should be

compared to the mode applicability of the EALs. If a lower or higher plant operating mode

is reached before the emergency classification is made, the declaration shall be based on

the mode that existed at the time the event occurred. If additional events occur, the

declaration shall be based on the mode that existed at the time the new event occurred.

This logic is applied to determine the plant operation mode, EAL categories (C, F, S) and

EAL chart (hot or cold) applicability.

Example:

While in Cold Shutdown, an event occurs that results in the RCS temperature

exceeding 200 OF. Evaluation is performed using Cold EALs and a NOUE is

declared per EAL CU3.1. If an additional event occurs, such as the plant

experiences a loss of offsite power (new event), it would be evaluated under the

System Malfunction (Hot) series of EALs.
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2.9 Classifying Transient Events

For some events, the condition may be corrected before a declaration has been made.

For example, an emergency classification is warranted when automatic and manual

actions taken within the control room do not result in a required reactor trip. However, it is

likely that actions taken outside of the control room will be successful, probably before the

Station Emergency Manager (SEM) classifies the event. The key consideration in this

situation is to determine whether or not further plant damage occurred while the corrective

actions were being taken. In some situations, this can be readily determined; in other

situations, further analyses (e.g., coolant sampling) may be necessary.

In general, observe the following guidance: Classify the event as indicated and terminate

the emergency once assessment shows that there were no consequences from the event

and other termination criteria are met. For example, a momentary event, such as an

ATWS or an earthquake, requires declaration even though the condition may have been

resolved by the time the declaration is made.

* An ATWS represents a failure of a front-line safety-related structure, system or

component (RPS) designed to protect the health and safety of the public.

" The effect of an earthquake on plant equipment and structures may not be readily

apparent until investigations are conducted.

There may be cases in which a plant condition that exceeded an EAL threshold was not

recognized at the time of occurrence, but is identified well after the condition has occurred

(e.g., as a result of routine log or record review) and the condition no longer exists. In

these cases, an emergency shall not be declared. Reporting requirements of 10 CFR

50.72 are applicable and the guidance of NUREG.1022, Rev. 2, Section 3 should be

applied.
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2.10 Imminent EAL Thresholds

Although the majority of the EALs provide very specific thresholds, the SEM must remain

alert to events or conditions that lead to the conclusion that exceeding the EAL threshold

is imminent. If, in the judgment of the SEM, an imminent situation is at hand, the

classification should be made as if the threshold has been exceeded. While this is

particularly prudent at the higher emergency classes (the early classification may permit

more effective implementation of protective measures), it is nonetheless applicable to all

emergency classes.

Additionally, for those EAL thresholds with a time criteria, in the absence of information to

the contrary, assume that the applicable time criteria has already been exceeded if the

length of time which the EAL threshold conditions have existed is unknown.

2.11 Anticipated/Planned Actions

There may be a condition in which an EAL threshold is anticipated to be exceeded as part

of an approved and planned evolution and for which compensatory actions are taken. It is

not expected that an emergency be declared for these evolutions where an EAL threshold

is intentionally exceeded as part of the approved and planned evolution.

2.12 Unit-Specific Equipment/Component Designation

SPS is a dual-unit PWR. The EALs are written to apply to both units. When equipment or

components are specified within the text of an EAL, designators that contain empty

parentheses "( )" indicate applicability to either Unit 1 or Unit 2. For example, letdown

radiation monitor CH-RM-( )18 represents either 1-CH-RM-1 18 when referring to Unit 1 or

2-CHRM-218 when referring to Unit 2.
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Levels, Revision 4, Dated January.2003, including Supplement 1 (July 13,
2004) and Supplement 2 (draft April 27, 2005)

D. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for
Security-Based Events"

E. NEI Guidance "Enhancements to Emergency Preparedness Programs for
Hostile Action" May 2005 (Revised November 18, 2005)

F. NRC Regulatory Issue Summary 2006-12, Endorsement of Nuclear Energy
Institute Guidance "Enhancements to Emergency Preparedness Programs
for Hostile Action" (July 2006)

3.2 Interface Documents

A. EPIP-1.01 Emergency Manager Controlling Procedure

B. SPS EAL Matrix

3.3 Commitments

None
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4.0 DEFINITIONS & ACRONYMS

Definitions

Adversary

As applied to security EALs, an armed or suspected-to-be-armed intruder whose intent is

to commit sabotage, disrupt station operations or otherwise commit a crime on station

property.

Affecting Safe Shutdown

Event in progress has adversely affected functions that are necessary to bring the plant to

and maintain it in the applicable Hot or Cold Shutdown condition. Plant condition

applicability is determined by Technical Specification LCOs in effect.

Example 1: Event causes damage that results in entry into an LCO that requires the
plant to be placed in Hot Shutdown. Hot Shutdown is achievable, but Cold Shutdown is
not. This event is not "affecting safe shutdown."

Example 2: Event causes damage that results in entry into an LCO that requires the
plant to be placed in cold shutdown. Hot shutdown is achievable, but Cold Shutdown is
not. This event is "affecting safe shutdown."

Aircraft

A machine or device, such as an airplane, helicopter, glider, or dirigible, that is capable of
atmospheric flight.

Airliner

A large aircraft with the potential for causing significant damage to the plant.

Alert

Events are in progress or have occurred which involve an actual or potential substantial

degradation of the level of safety of the plant or a security event that involves probable life

threatening risk to site personnel or damage to site equipment because of hostile action.

Any releases are expected to be limited to small fractions of the EPA Protective Action

Guideline exposure levels.

Available

The status of a system, structure, or component that is in service or can be placed in

service in a functional or operable state by immediate manual or automatic actuation

(VPAP-2805, Shutdown Risk Program)
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Bomb

Refers to an explosive device suspected of having sufficient force to damage plant

systems or structures.

Civil Disturbance

A group of unexpected or unauthorized individuals violently protesting station operations or

activities at the site.

Close I

To position a valve or damper so as to prevent flow of the process fluid. To make an

electrical connection to supply power.

Confinement Boundary

Is the barrier(s) between areas containing radioactive substances and the ehvironment.

Confirm

To prove to be true, exact, or accurate by observation of a condition or characteristic for

comparison with an original or procedural requirement

Containment Closure

The action to secure Containment as a functional barrier to fission product release during

plant shutdown conditions (VPAP-2805, Shutdown Risk Program). Establishment of

Containment closure means potential escape paths for fission product radioactivity within

containment are closed to prevent the release to the environment. However, since there is

no potential for significant containment pressurization during refueling, the Appendix J

leakage criteria and tests are not applicable (Technical Specifications Basis 3.10).

Contiguous

Being in actual contact; touching along a boundary or at a point.

Control

To perform manual operations of equipment to satisfy some predetermined requirements.
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Decreased Inventory

A condition with fuel in the Reactor Vessel and any RCS Loop Stop Valve closed, or RCS

water level less than five percent (5%) in the pressurizer. (With the Reactor Vessel Head

removed and the Reactor Cavity filled to at least 23 feet above the Reactor Vessel Flange,

the RCS is not considered to be in a decreased inventory condition.) (VPAP-2805,

Shutdown Risk Program)

EPA PAGs

Environment Protection Agency Protective Action Guidelines. The EPA PAGs are

expressed in terms of dose commitment: 1 Rem TEDE or 5 Rem Thyroid CDE. Actual or

projected offsite exposures in excess of the EPA PAGs require SPS to recommend

protective actions for the general public to offsite planning agencies.

Exceeds

To go or be beyond a stated or implied limit, measure, or degree,

Explosion

Is a rapid, violent, unconfined combustion, or catastrophic failure of pressurized equipment

that imparts energy of sufficient force to potentially damage permanent structures,

systems, or components.

Extortion

Is an attempt to cause an action at the station by threat of force.

Faulted

In a steam generator, the existence of secondary side leakage that results in an

uncontrolled decrease in steam generator pressure or, the steam generator being

completely depressurized.

Failure

A state of inability to perform a normal function.

Fire

Combustion characterized by heat and light. Sources of smoke such as slipping drive belts

or overheated electrical equipment do not constitute fires. Observation of flame is

preferred but is NOT required if large quantities of smoke and heat are observed.
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Fission Product Barriers (FPB)

Multiple physical barriers any one of which, if maintained intact, precludes the release of

significant amounts of radioactive fission products to the environment. The FPBs are the

Reactor Fuel Clad (FC), Reactor Coolant System (RCS) and Containment (CTMT).

Flooding

A condition where water from an uncontrolled source is entering the room faster than

installed equipment is capable of removal, resulting in a rise of water level within the room.

Freshly Off-loaded Core

For the purpose of this EAL scheme, freshly off-loaded core means any spent fuel in the

Spent Fuel Pit.

General Emergency

Events are in progress or have occurred which involve actual or imminent substantial core

degradation or melting with potential for loss of containment integrity or hostile action that

results in an actual loss of physical control of the facility. Releases can be reasonably

expected to exceed EPA Protective Action Guideline exposure levels offsite for more than

the immediate site area.

Hostage

Person(s) held as leverage against the station to ensure that demands will be met by the

station.

Hostile Action

An act toward a Nuclear Power Plant or its personnel that includes the use.of violent force

to destroy equipment, takes hostages, and /r intimidates the licensee to achieve an end.

This includes attack by air, land, or water using guns, explosives, projectiles, vehicles, or

other devices used to deliver destructive force. Other acts that satisfy the overall intent

may be included. Hostile action should not be construed to include acts of civil

disobedience or felonious acts that are not part of a concerted attack on the Nuclear

Power Plant. Nonterrorism-based EALs should be used to address such activities, (e.g.,

violent acts between individuals in the owner controlled area.)
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Hostile Force

One or more individuals who are engaged in a determined assault, overtly or by stealth

and deception, equipped with suitable weapons capable of killing, maiming, or causing

destruction.

Immediately Dangerous to Life and Health (IDLH)

A condition that either poses an immediate threat to life and health or an immediate threat

of severe exposure to contaminants which are likely to have adverse delayed effects on

health.

Intruder

Person(s) present in a specified area without authorization.

Intrusion

The act of entering without authorization. Discovery of a bomb in a specified area is

indication of intrusion into that area by a hostile force.

Lower Flammability Limit (LFL)

The minimum concentration of a combustible substance that is capable of propagating a

flame through a homogenous mixture of the combustible and a gaseous oxidizer.

Maintain

Take action, as necessary, to keep the value of the specified parameter within the

applicable limits.

Missile

An object thrown or projected usually so as to strike something at a distance. For the

purposes of the EALs a missile is any non-HOSTILE object which travels through the air

and damages plant equipment.

Normal Plant Operations

Activities at the plant site associated with routine testing, maintenance, or equipment

operations, in accordance with normal operating or administrative procedures. Entry into

abnormal or emergency operating procedures, or deviation from normal security or

radiological controls posture, is a departure from Normal Plant Operations.
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Notification of Unusual Event (NOUE)

Events are in progress or have occurred which indicate a potential degradation of the level

of safety of the plant or indicate a security threat to facility protection has been initiated. No

releases of radioactive material requiring offsite response or monitoring are expected

unless further degradation of safety-related structures, systems or components occurs.

Owner Controlled Area

The entire area contiguous to the Protected Area, owned by the Company and designated

to be controlled for security reasons (Nuclear Security Fleet Procedure SY-AA-101).

Primary System

The pipes, valves, and other equipment which connect directly to the Reactor Vessel or

reactor coolant system such that a reduction in Reactor Vessel pressure will effect a

decrease in the steam or water being discharged through an unisolated break in the

system.

Protected Area

An area encompassed by physical barriers and to which access is controlled. The

Protected Area refers to the designated security area around the reactor and turbine

buildings to which access is strictly controlled by the Plant Security Force.

Reduced Inventory Condition

A condition with fuel in the Reactor Vessel and water level lower than three feet below the

Reactor Vessel flange. This corresponds to a plant elevation of 15.7 ft. If reading RCS

Level from the MCR on RC-LI-OOOA, RCS STANDPIPE, Reduced Inventory corresponds

to an indicated level of 16.25 ft due to instrument uncertainties (VPAP-2805, Shutdown

Risk Program; and ( )-OSP-ZZ-004, Unit ( ) Safety Systems Status List for Cold

Shutdown/Refueling Conditions).

Restore

To return a parameter or component to the desired state.

Ruptured

In a steam generator, existence of primary-to-secondary leakage of a magnitude sufficient

to require or cause a reactor trip and safety injection.
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Sabotage

A hostile action of deliberate damage, misalignment, or mis-operation of plant equipment

with the intent to render the equipment inoperable. Equipment found tampered with or

damaged due to malicious mischief may not meet the definition of Sabotage until this

determination is made by security supervision.

Safe Plant Shutdown

Hot or cold shutdown (reactor subcritical) with control of coolant inventory and decay heat

removal.

Safety Function

Reactivity control (ability to shutdown the reactor and maintain shutdown), RCS inventory

control (ability to cool the core), secondary heat removal (ability to maintain a heat sink)

and Spent Fuel Pit cooling (ability to remove decay heat from irradiated fuel in storage).

Safety-Related Structures, Systems and Components (as defined in 10 CFR 50.2)

Those structures, systems and components that are relied upon to remain functional

during and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.

Security Condition

Any security event as listed in the approved security contingency plan that constitutes a

threat/compromise to site security, threat/risk to site personnel, or a potential degradation

to the level of safety of the plant. A security condition does not involve a hostile action.

Significant Transient

An unplanned event involving any of the following:
" Automatic turbine runback > 25% thermal reactor power
" Electrical load rejection > 25% full electrical load
" Reactor trip
" Safety injection activation

" Thermal power oscillations > 10%
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Site Area Emergency

Events are in progress or have occurred which involve an actual or likely major failures of

plant functions needed for protection of the public or hostile action that results in intentional

damage or malicious acts; 1) toward site personnel or equipment that could lead to the

likely failure of or; 2) that prevent effective access to equipment 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 beyond the site boundary.

Site Boundary

Though the Site Boundary can be considered to be the boundary of the company property,

for purposes of Emergency Planning the Site Boundary is the area which is a concentric

circle of a 1,650 ft radius around the Unit 1 reactor.

Strike Action

Work stoppage within the protected area by a body of workers to enforce compliance with

demands made on SPS. The strike action must threaten to interrupt normal plant

operations.

Sustained

Prolonged. Not intermittent or of a transitory nature.

Trip

(1) Automatic function, a device trips on overload undervoltage, high

voltage/runout/undercurrent/thermal overload; (2) To manually activate a function.

Unavailable

Not able to perform its intended function.

Uncontrolled

An evolution lacking control, but is not the result of operator action.

Unisolable

A breach or leak that cannot be promptly isolated.

Unplanned

A parameter change or an event that is not the result of an intended evolution and requires

corrective or mitigative actions.

Page 22 of 329



Surry Power Station Revision x

Emergency Action Level Technical Bases Document

Valid

An indication, report, or condition, is considered to be VALID when it is verified by (1) an

instrument channel check, or (2) indications on related or redundant indicators, or (3) by

direct observation by plant personnel, such that doubt related to the indicator's operability,

the condition's existence, or the report's accuracy is removed. Implicit in this definition is

the need for timely assessment.

Visible Damage

Damage to equipment or structure that is readily observable without measurements,

testing, or analysis. Damage is sufficient to cause concern regarding the continued

operability or reliability of affected structure, system, or component. Example damage

includes: deformation due to heat or impact, denting, penetration, rupture, cracking, paint

blistering. Surface blemishes (e.g., paint chipping, scratches) should not be included.

Vital Area

Any plant area which contains vital equipment. Any area, normally within the protected

area, which contains equipment, systems, components, or material, the failure,

destruction, or release of which could directly or indirectly endanger the public health and

safety by exposure to radiation.

Acronyms

A C ................................................................................... ................. A lte rn a ting C u rre nt

ATWS ................................................................... Anticipated Transient Without Scram

B W R ............................................................................................. B o iling W ater R eacto r

CDE ................................................................................... Committed Dose Equivalent

CFR ................................................................................... Code of Federal Regulations

C R ............................................................................................................ C o n tro l R o o m

C S F ........................................................................................... C ritica l S afety F unction

CSFST ................................................................... Critical Safety Function Status Tree

C T M T ............................................................................................ .............. C o nta in m e nt

D C ............................................................................................................. D ire c t C u rre n t

D E ......................................................................................................... D o se E q u iv a le nt

D S C ............................................................................................... D ry S to rag e C aniste r

EA L .......................................................................................... E m ergency A ctio n Level
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ECCS ......................................................................... Emergency Core Cooling System

EOF ................................................................................. Emergency Operations Facility

EOP ............................................................................ Emergency Operating Procedure

EPA ............................................................................ Environmental Protection Agency

EPIP ............................... ............................... Emergency Plan Implementing Procedure

ESF ................................................................................ Engineered Safeguard Feature

ESW .................. ; ................................................................... Emergency Service W ater

ESW PH ............................................................ Emergency Service W ater Pump House

FAA ............................................................................... Federal Aviation Administration

FBI ................................... Federal Bureau of Investigation

FEMA .......................... Federal Emergency Management Agency

FSAR .................................................................................. Final Safety Analysis Report

GE ................................................................................................ General Emergency

HOO ............................................................................ Headquarters Operations Officer

IC ...................................................................................................... In itia tin g C o n d itio n

IPEEE ............... Individual Plant Examination of External Events (Generic Letter 88-20)

ISFSI ......................... Independent Spent Fuel Storage Installation

Keff ...................................................................... Effective Neutron Multiplication Factor

LCO .......................... .... ..... Limiting Condition of Operation

LER ............................................................................................. Licensee Event Report

LOCA ................... ............................................................ Loss of Coolant Accident

LW R ................................................................................................. Light W ater Reactor

MSTV .......................................................................................... Main Steam Trip Valve

M S L ....................................................................................................... M e a n S e a Leve l

m R ............................................................................................................ m illiR o e n tg e n

M W .................................................................................................................. M e g a w a tt

NEI ........................................................................................... Nuclear Energy Institute

NPP ................................................................................................ Nuclear Power Plant

NRC ............................................................................. Nuclear Regulatory Commission

NSSS ............................................................................ Nuclear Steam Supply System

NORAD ................................................ North American Aerospace Defense Command

NOUE ................................... Notification of Unusual Event

OBE ................................................................................... Operating Basis Earthquake
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O CA ........................................................................................... Owner Controlled Area

ODCM................................ Off-site Dose Calculation Manual

O RO .................................................. ........................... Off-site Response O rganization

PA ........................................................................................................... Protected Area

PRA/PSA .................. Probabilistic Risk Assessment / Probabilistic Safety Assessment

PW R .................................................................................... Pressurized W ater Reactor

PSIG ............................................................................ Pounds per Square Inch Gauge

R ..................................................................................................................... R o e n tg e n

RCC .......................................................................................... Reactor Control Console

RCS ......................................................................................... Reactor Coolant System

rem ......................................................................................... Roentgen Equivalent M an

RETS ...................................................... Radiological Effl uent Technical Specifications

RPS .............................................................................. ...... Reactor Protection System

RPV ......................................................................................... Reactor Pressure Vessel

RVLIS ............................................................... Reactor Vessel Level Indicating System

RW ST ............................................................................. Refueling W ater Storage Tank

SBO ................................................................................................... Station Blackout

SFP .......................................................................................................... Spent Fuel Pit

SG .................... .................................................................................. Steam Generator

SI .......................................................................................................... Safety Injection

SPDS ........................................................................ Safety Param eter Display System

SRF ........................................................................................... Surry Radwaste Facility

SRO .............................................. ............................................ Senior Reactor O perator

SSSC ............................................................................... Sealed Surface Storage Cask

TEDE .......................................................................... Total Effective Dose Equivalent

TOAF ................................................................................................. Top of Active Fuel

TSC ........................................................................................ Technical Support Center

UFSAR ................................................................ Updated Final Safety Analysis Report

Page 25 of 329



Surry Power Station
Emergency Action Level Technical Bases Document

Revision x

5.0

5.1

5.2

ATTACHMENTS
Attachment 1, Emergency Action Level Technical Bases
Attachment 2, Fission Product Barrier Loss / Potential Loss Matrix and Basis
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Attachment 1 - Emergency Action Level Technical Bases

Category R - Abnormal Rad Release / Rad Effluent

EAL Group: ANY (EALs in this category are applicable to

any plant corndition, hot or cold.)

Many EALs are based on actual or potential degradation of fission product barriers

because of the elevated potential for offsite radioactivity release. Degradation of fission

product barriers though is not always apparent via non-radiological symptoms. Therefore,

direct indication of elevated radiological effluents or area radiation levels are appropriate

symptoms for emergency classification.

At lower levels, abnormal radioactivity releases may be indicative of a failure of

Containment systems or precursors to more significant releases. At higher release rates,

offsite radiological conditions may result which require offsite protective actions. Elevated

area radiation levels in plant may also be indicative of the failure of Containment systems

or preclude access to plant vital equipment necessary to ensure plant safety.

Events of this category pertain to the following subcategories:

1. Offsite Rad Conditions

Direct indication of effluent radiation monitoring systems provides a rapid assessment

mechanism to determine releases in excess of classifiable limits. Projected offsite

doses, actual offsite field measurements or measured release rates via sampling

indicate doses or dose rates above classifiable limits.

2. Onsite Rad Conditions

Sustained general area radiation levels in excess of those indicating loss of control of

radioactive materials or those levels which may preclude access to vital plant areas

also warrant emergency classification.
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Attachment 1 - Emergency Action Level Technical Bases

RUI.1
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of liquid radioactivity to the environment
that exceeds two times the radiological effluent Technical
Specification for 60 minutes or longer

EAL:

RUI.1 Notification of Unusual Event

Valid reading on EITHER of the following liquid effluent monitors > 2 times the high alarm
setpoint for > 60 min. (Note 2):

* Discharge Tunnel monitor SW-RI-020
* Radwaste Facility Effluent Radioactivity Monitor RRM-131

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Unplanned liquid releases in excess of two times the site Technical Specifications 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 NOUE emergency class) 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 Technical Specification limit for 30 minutes does not exceed this initiating

condition.
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Attachment 1 - Emergency Action Level Technical Bases

RUi.1 (cont)
Further, the SEM 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. In the absence of data to the contrary, assume that the release duration has

exceeded the applicable time if an ongoing release is detected and the release start time is

unknown.

It is recognized that the Control Room annunciator window that alerts the operator of

potential RRM-1 31 releases comes from a common trouble alarm for the Surry Radwaste

Facility (SRF). The 60 minute time clock begins when the operator receives the SRF

trouble alarm in the Control Room. Classification should be made when it has been

verified to be a result of a valid RRM-131 radiation monitor alarm.

The setpoints are established to ensure the Technical Specification release limits are not

exceeded. Using a value of >2 times the high alarm point provides a recognizable

threshold value.

SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
2. HP-3010.040, Radiation Monitoring Setpoint Determination
3. ARP 0-WD-D6 SRF Trouble
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RU1.2
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of liquid radioactivity to the environment
that exceeds two times the radiological effluent Technical
Specification for 60 minutes or longer

EAL:

RUl.2 Notification of Unusual Event

Confirmed sample analyses for liquid releases indicate concentrations or release rates >
2 x Technical Specification limits for > 60 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Unplanned releases in excess of two times the site Technical Specification limits, as

identified in the 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 NOUE emergency class) 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 Technical Specification

limit for 30 minutes does not exceed this initiating condition. Further, the SEM 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. In the absence of data to the

contrary, assume that the release duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.
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RU1.2 (cont)
SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
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RU1.3
Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Any unplanned release of gaseous radioactivity to the environment
that exceeds two times the allocated radiological effluent ODCM
limits for 60 minutes or longer

EAL:

RU1.3 Notification of Unusual Event

Valid reading on any gaseous monitors > Table R-1 column "NOUE" for >- 60 min. (Note
2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table Ri1 Gaseous Effluent Monitor Classification Thresholds'

Release Point Monitor GE SAE Alert NOUE

8.OOE+07 8.OOE+06 9.12E+05 5.67E+04Vent #2 1 -VG-RI-1 31 B or C
pCi/sec pCi/sec VtCi/sec puCi/sec

Process Vent 1-GW-RI-130 B or.C 2.74E+08 2.74E+07 3.12E+06 3.68E+05
ptCi/sec p-Ci/sec pCi/sec iaCi/sec

Steam Safety "MS-RM"24 "25 "26 6.27E+02 6.27E+01 7.15E+00 N/A
(Note 7) 0MS-0 05 026 mR/hr mR/hr mR/hr

AFW Steam 2.63E+01 2.63E+00 3.OOE-01
Exhaust 0MS-RM-029 mR/hr mR/hr mR/hr N/A
(Note 7) 1 1 1

Note 7: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.

Mode Applicability:

All
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Attachment 1 - Emergency Action Level Technical Bases

RUI.3 (cont)
Basis:

Unplanned releases in excess of two times the site allocated ODCM limits thatcontinue 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 NOUE

emergency class) 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 allocated ODCM limit for 30 minutes does not exceed this initiating condition. Further,

the SEM 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. In

the absence of data to the contrary, assume that the release duration has exceeded the

applicable time if an ongoing release is detected and the release start time is unknown.

The basis for the NOUE values correspond to 2 x the allocated Offsite Dose Calculation

Manual (ODCM) limit, which is determined using annual average meteorological

dispersion. The ODCM limit is applicable to total releases from the site at any point in time

(i.e., "instantaneous release rate limit"). This limit is used to calculate the release rate

(pCi/sec) for each release pathway which would yield 500 mrem in a year. An allocation

factor is applied to each pathway to determine the allocated ODCM limit for that pathway.

The allocation factor applied for the Process Vent is 10% or 0.1, and for Vent A and Vent B

is 100% or 1.0. The EAL values for the NOUE were calculated as 2 x the allocated ODCM

limit for each pathway. This method follows the guidance from NEI 99-01 and provides a

justifiable basis for increased NOUE thresholds based on established methods and

setpoints provided in the facility ODCM. Due to the fact that there are no ODCM limits on

steam safeties or auxiliary feedwater exhausts and the limited ability for these respective

radiation monitors to detect low level activity in these steam line configurations, the NOUE

classification threshoulds for the steam safeties and auxiliary feedwater exhaust are being

labeled N/A (not applicable).
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Attachment 1 - Emergency Action Level Technical Bases

RU1.3 (cont)
SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
2. CALC. PA-0224, Rev 0,Addendum 0OB, Surry Power Station Radiation Monitor

Emergency Action Level (EALs) for Process Vent and Ventilation #2, Steam Line, and
Auxiliary Feed Water Exhaust

3. HP-3010.040, Radiation Monitoring Setpoint Determination
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RU1.4
Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Any unplanned release of gaseous radioactivity to the environment
that exceeds two times the allocated radiological effluent ODCM
limits for 60 minutes or longer

EAL:

RU1.4 Notification of Unusual Event

Confirmed sample analyses for gaseous releases indicate concentrations or release rates
> 2 x the allocated ODCM limits for > 60 min. (Note'2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All
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RUl.4 (cont)

Basis:

Unplanned releases in excess of two times the site allocated ODCM limits, as identified in

the 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 NOUE emergency class) 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 allocated ODCM limit for

30 minutes does not exceed this initiating condition. Further, the SEM 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. In the absence of data to the

contrary, assume that the release duration has exceeded the applicable time if an ongoing

release is detected and the release start time is unknown.

SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
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RA1.1
Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specification for 15 minutes or longer

EAL:

RAI.1 Alert

Valid reading on EITHER of the following liquid effluent monitors > 200 times the high
alarm setpoint or offscale high for >- 15rmin. (Note 2):

* Discharge Tunnel monitor SW-RI-()20
• Radwaste Facility Effluent Radioactivity Monitor RRM-131

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

This EAL addresses a potential or actual decrease in the level of safety of the plant as

indicated by a radiological release that exceeds, by a factor of 200, regulatory

commitments for an extended period of time. SPS incorporates features intended to

control the release of radioactive effluents to the environment. Additionally, there are

administrative controls established to prevent unintentional releases, or control and

monitor intentional releases. These controls are located in the Offsite Dose Calculation

Manual (ODCM). The occurrence of extended, uncontrolled radioactive releases to the

environment is indicative of a degradation in these features and/or controls.
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The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

It is recognized that the Control Room annunciator window that alerts the operator of

potential RRM-1 31 releases comes from a common trouble alarm for the Surry Radwaste

Facility (SRF). The 15 minute time clock begins when the operator receives the SRF

trouble alarm in the Control Room. Classification should be made when it has been

verified to be a result of a valid RRM-131 radiation monitor alarm.

This event escalates from the NOUE by escalating the magnitude of the release by a

factor of 100. Using a value of >200 times the high alarm point or offscale high provides a

recognizable threshold value.

The setpoints are established to ensure the Technical Specification release limits are not

exceeded.

SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
2. HP-3010.040, Radiation Monitoring Setpoint Determination
3. ARP O-WD-D6 SRF Trouble
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RA1.2
Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specification for 15 minutes or longer

EAL:

RA1.2 Alert

Valid reading on any gaseous monitors > Table R-1 column "Alert" for > 15 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded; or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R'1 Gaseous Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE

8.OOE+07 8.OOE+06 9.12E+05 5.67E+04
Vent #2 1-VG-RI-131 B or c cse cie cis pcseýtCi/sec .ptCi/sec ýtCi/sec pCi/sec

2.74E+08 2.74E+07 3.12E+06 3.68E+05
Process Vent 1-GW-RI-130 B or C pisc ~ ue cscai'eiVCi/sec pCi/sec itCi/sec LCi/sec

Steam Safety 0MS.RM_024' "25, "26 6.27E+02 6.27E+01 7.15E+00 N/A
(Note 7) mR/hr mR/hr mR/hr

AFW Steam 2.63E+01 2.63E+00 3.00E-01
Exhaust ()MS-RM-029 mR/hr mR/hr mPOhr N/A
(Note 7) m

Note 7: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.

Mode Applicability:

All
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RAI.2 (cont)

Basis:

This EAL addresses a potential or actual decrease in the level of safety of the plant as

indicated by a radiological release that exceeds, by a factor of 200, regulatory

commitments for an extended period of time. SPS incorporates features intended to

control the release of radioactive effluents to the environment. Additionally, there are

administrative controls established to prevent unintentional releases, or control and

monitor intentional releases. These controls are located in the Offsite Dose Calculation

Manual (ODCM). The occurrence of extended, uncontrolled radioactive releases to the

environment is indicative of a degradation in these features and/or controls.

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

Releases should not be prorated or averaged. For example, a release exceeding 3 x Alert

threshold for 5 minutes does not meet the threshold for declaration.

SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
2. CALC. PA-0224, Rev 0, Addendum OOB, Surry Power Station Radiation Monitor

Emergency Action Level (EALs) for Process Vent and Ventilation #2, Steam Line, and
Auxiliary Feed Water Exhaust
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Category: R - Abnormal Rad Release I Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specification for 15 minutes or longer

EAL:

RAU.3 Alert

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > 200 x Technical Specification limits for - 15 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Confirmed sample analyses in excess of two hundred times the site Technical

Specification limits, as identified in the Offsite Dose Calculation Manual (ODCM), that

continue for 15 minutes or longer represent an uncontrolled situation and hence, a

potential degradation in the level of safety. This event escalates from the NOUE by raising

the magnitude of the release by a factor of 100 over the NOUE level (i.e., 200 times

ODCM). Releases should not be prorated or averaged. For example, a release exceeding

3 x Alert threshold for 5 minutes does not meet the threshold for declaration.

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.
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RAI.3 (cont)
SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
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RS1.1
Category:

Sub-category:,

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

EAL:

RS1.1 Site Area Emergency

Valid reading on any gaseous radiation monitors that exceeds or is expected to exceed
Table R-1 column "SAE" for > 15 min. (Note 1 & 2)

Note 1: If dose assessment results are available at the time of declaration, the classification should
be based on dose assessment instead of radiation monitor readings. While necessary
declarations should not be delayed awaiting results, the dose assessment should be initiated /
completed in order to determine the proper classification.( See EAL RS1.2/RG1.2.)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table Rw1 Gaseous Effluent Monitor Clissification ThresholdS'

Release Point Monitor GE SAE Alert NOUE

8.OOE+07 8.OOE+06 9.12E+05 5.67E+04
Vent #2 1-VG-RI-131 B or C c iiscg/e c/eýtCi/sec ipCi/sec ýtCi/sec ýtCi/sec

Process Vent 1-GW-RI-130 B or C 2.74E+08 2.74E+07 3.12E+06 3.68E+05
pCi/sec pCi/sec aCi/sec pCi/sec

Steam Safety OMSRM-24 (25 "26 6.27E+02 6.27E+01 7.15E+00 N/A
(Note 7) mR/hr mR/hr mR/hr

AFW Steam 2.63E+01 2.63E+00 3.OOE-01
Exhaust ()MS-RM-029 mR/hr mR/hr mR/hr N/A
(Note 7)

Note 7: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.
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JRSI.1 (cont)
Mode Applicability:

All

Basis:

This EAL addresses radioactivity releases that can result in doses at or beyond the Site

Boundary that exceed a fraction (10%) of the EPA Protective Action Guides (PAGs).

Releases of this magnitude are associated with the failure of plant systems needed for the

protection of the public. While these failures are addressed by other EALs, this EAL

provides appropriate diversity and addresses events which may not be able to be

classified on the basis of plant status alone (e.g., fuel handling accident in the Fuel

Building).

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

Since dose assessment is based on actual meteorology whereas the monitor reading

EALs are not, the results from these assessments may indicate that the classification is not

warranted, or may indicate that a higher classification is warranted. For this reason,

emergency implementing procedures call for the timely performance of dose assessments

using actual meteorology and release information. If the results of these dose

assessments are available when the classification is made (e.g., initiated at a lower

classification level), the dose assessment results override the monitor readings listed in

Table R-1.
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RSl.1 (cont)
SPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
3. CALC. PA-0224, Rev 0, Addendum O0B, Surry Power Station Radiation Monitor

Emergency Action Level (EALs) for Process Vent and Ventilation #2, Steam Line, and
Auxiliary Feed Water Exhaust
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RS1.2
Category:

Sub-category:

Initiating Condition:

EAL:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

RS1.2 Site Area Emergency

Dose assessment using actual meteorology indicates doses at or beyond the Site
Boundary of EITHER:

> 100 mRem TEDE

OR

> 500 mRem Thyroid CDE

Mode Applicability:
All
Basis:

The 100 mRem integrated TEDE dose in this EAL is based on the 10 CFR 20 average

member of the public exposure. This value also provides a desirable gradient (one order of

magnitude) between the Alert, Site Area Emergency, and General Emergency classes. It is

deemed that exposures less than this limit are not consistent with the Site Area

Emergency class description. The 500 mRern integrated Thyroid CDE dose was

established in consideration of the 1:5 ratio of the EPA Protective Action Guidelines for

TEDE and thyroid exposure. In establishing the dose rate emergency action levels (e.g.,

EAL RS1.1, etc.), a duration of one hour has been assumed. Therefore, the dose rate

EALs are based on a Site Boundary dose rate of 100 mRem/hr TEDE or 500 mRem/hr

Thyroid CDE, whichever is more limiting. Actual meteorology is specifically identified since

it gives the most accurate dose assessment. Actual meteorology (including forecasts)

should be used whenever possible.
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RS1.2 (cont)
SPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
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RS1.3
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

EAL:

RS1.3 Site Area Emergency

Field survey indicates closed window dose rate > 100 mRem/hr that is expected to
continue for > 1 hr at or beyond the site boundary

OR

Field survey sample analysis indicates Thyroid CDE of > 500 mRem for 1 hr of inhalation
at or beyond the site boundary

Mode Applicability:

All

Basis:

The 100 mRem integrated TEDE dose in this EAL is based on the 10 CFR 20 member of

the public exposure. This value also provides a desirable gradient (one order of

magnitude) between the Alert, Site Area Emergency, and General Emergency classes. It is

deemed that exposures less than this limit are not consistent with the Site Area

Emergency class description. The 500 mRem integrated Thyroid CDE dose was

established in consideration of the 1:5 ratio of the EPA Protective Action Guidelines for

TEDE and thyroid exposure. In establishing the dose rate emergency action levels, a

duration of one hour is assumed. Therefore, the dose rate EALs are based on a Site

Boundary dose rate of 100 mRem/hr TEDE or 500 mRem/hr Thyroid CDE, whichever is

more limiting.
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RS1.3 (cont)
SPS Basis Reference(s):

1. Site Plan - Sh. 1 Surry Power Station 11448-FY-lA
2. SPS Emergency Plan, Section 1.0 Definitions
3. Technical Specifications Figure 5.1-1
4. EPIP-4.16 Offsite Monitoring
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Category:

Sub-category:

Initiating Condition:

RG1.1
R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

EAL:

RG1.1 General Emergency

Valid reading on any gaseous radiation monitors that exceeds or is expected to exceed
Table R-1 column "GE" for > 15 min. (Note 1 & 2)

Note 1: If dose assessment results are available at the time of declaration, the classification should
be based on dose assessment instead of radiation monitor readings. While necessary
declarations should not be delayed awaiting results, the dose assessment should be initiated /
completed in order to determine the proper classification. (See EAL RS1.2/RG1.2).

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

..ableR-1 Gaseous Effluent Monitor Classificat;ilon Thresholds'

Release Point Monitor GE SAE Alert NOUE

8.OOE+07 8.OOE+06 9.12E+05 5.67E+04
Vent #2 1--VG-RI-131 B or C ýtCi/sec pCi/sec ýLCi/seC ipCi/sec

Process Vent 1-GW-RI-130 B arc 2.74E+08 2.74E+07 3.12E+06 3.68E+05
PWCcisec pCi/sec pCi/sec VpCi/sec

Steam Safety 0MSRM.024' "25, "26 6.27E+02 6.27E+01 7.15E+00 N/A
(Note 7) mR/hr mR/hr mR/hr

AFW Steam 2.63E+01 2.63E+00 3.00E-01
Exhaust ()MS-RM-029 mR/hr mR/hr mR/hr N/A
(Note 7) m m m

Note 7: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.
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RGI.1 (cont)
Mode Applicability:

All

Basis:

This EAL addresses radioactivity releases that can result in doses at or beyond the Site

Boundary that exceed the EPA Protective Action Guides (PAGs). Public protective actions

will be necessary. Releases of this magnitude are associated with the failure of plant

systems needed for the protection of the public and likely involve fuel damage. While these

failures are addressed by other EALs, this EAL provides appropriate diversity and

addresses events which may not be able to be classified on the basis of plant status alone.

It is important to note that, for the more severe accidents, the release may be unmonitored

or there may be large uncertainties associated with the source term and/or meteorology.

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

The Table R-1 column "GE" effluent monitor readings are one decade greater than the

"SAE" values.

Since dose assessment is based on actual meteorology, whereas the monitor reading

EALs are not, the results from these assessments may indicate that the classification is not

warranted, or may indicate that a higher classification is warranted. For this reason,

emergency implementing procedures call for the timely performance of dose assessments

using actual meteorology and release information. If the results of these dose

assessments are available when the classification is made (e.g., initiated at a lower

classification level), the dose assessment results override the monitor readings listed in

Table R-1.
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RGI.1 (cont)
SPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
3. CALC. PA-0224, Rev 0, Addendum 0OB, Surry Power Station Radiation Monitor

Emergency Action Level (EALs) for Process Vent and Ventilation #2, Steam Line, and
Auxiliary Feed Water Exhaust

\
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RG1.2
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

EAL:

RGI.2 General Emergency

Dose assessment using actual meteorology indicates doses at or beyond the Site
Boundary of EITHER:

> 1000 mRem TEDE

OR

> 5000 mRem Thyroid CDE
Mode Applicability:
All
Basis:

The General Emergency values are based on the boundary dose resulting from an actual

or imminent release of gaseous radioactivity that exceeds 1000 mRem TEDE or 5000

mRem Thyroid CDE for the actual or projected duration of the release. The 1000 mRem

TEDE and the 5000 mRem Thyroid CDE integrated dose are based on the EPA Protective

Action Guidelines (PAGs) which indicates that public protective actions are warranted 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 since it gives the most accurate dose assessment. Actual meteorology (including

forecasts) should be used whenever possible. In establishing the dose rate emergency

action levels, a duration of one hour is assumed. Therefore, the dose rate EALs are based

on a Site Boundary dose rate of 1000 mRem/hr TEDE or 5000 mRem/hr Thyroid CDE,

whichever is more limiting.
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RGI.2 (cont)
SPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
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RG1.3
Category:

Sub-category:

Initiating Condition:

EAL:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

RG1.3 General Emergency

Field survey indicates closed window dose rate > 1,000 mRem/hr that is expected to
continue for > 1 hr at or beyond the site boundary

OR

Field survey sample analysis indicates Thyroid CDE of > 5,000 mRem for 1 hr of
inhalation at or beyond the site boundary

Mode Applicability:

All

Basis:

The 1000 mrem TEDE integrated dose in this EAL is based on the EPA Protective Action

Guidelines (PAGs) which indicate that public protective actions are warranted if the dose

exceeds 1 Rem TEDE. This value also provides a desirable gradient (one order of

magnitude) between the Site Area Emergency and General Emergency classes. It is

deemed that exposures less than this limit are not consistent with the General Emergency

class description. The 5,000 mRem integrated Thyroid CDE dose was established in

consideration of the 1:5 ratio of the EPA Protective Action Guidelines for TEDE and thyroid

exposure. In establishing the dose rate emergency action levels, a duration of one hour is

assumed.
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RG1.3 (cont)
SPS BasisReference(s):

1. Site Plan - Sh. 1 Surry Power Station 11448-FY-lA
2. SPS Emergency Plan, Section 1.0 Definitions
3. Technical Specifications Figure 5.1-1'
4. EPIP-4.16 Offsite Monitoring
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RU2.1
Category:

Sub-category:

Initiating Condition:

EAL:

R - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions

Unexpected increase in plant radiation

RU2.1 Notification of Unusual Event

Valid low water level alarm indicating uncontrolled water level decrease in,,the refueling
cavity, spent fuel pit or fuel transfer canal with all irradiated fuel assemblies remaining
covered by water

AND

Unplanned valid direct area radiation reading increases resulting in a valid alert alarm on
any of the following radiation monitors:

* RM-RI-152 New Fuel Storage Area

* RM-RI-153 Fuel Pit Bridge

* RM-RI-( )62 Manipulator Crane

* RM-RI-( )63 Reactor Containment

Mode Applicability:

All

Basis:

In light of Reactor Cavity Seal failure incidents at two different PWRs and loss of water in

the Spent Fuel Pit/Fuel Transfer Canal at a BWR, explicit coverage of these types of

events via this EAL is appropriate given their potential for elevated doses to plant workers.

Loss of inventory from the refueling cavity, spent fuel pit or fuel transfer canal may reduce

water shielding above spent fuel and cause unexpected increases in plant radiation.

Classification as an NOUE is warranted as a precursor to a more serious event.
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RU2.1 (cont)
The fuel transfer canal is normally in communication with the spent fuel pit. During

refueling operations, the refueling cavity in the Containment is filled and is in

communication with the fuel transfer canal when the fuel transfer tube is opened. The

refueling cavity level is maintained between 26 ft and 27 ft (26.5 ft preferred) (ref. 1) and is

equal to the water level in the Spent Fuel Pit (SFP) and fuel transfer canal. The low water

level alarm in this EAL, therefore, refers to either the SFP low level al.arm or the refueling

cavity low level alarm.

The SFP low water level alarm (Annunciator VSP-C4) actuates when 1 -FC-LIS-1 04

senses level in Spent Fuel Pit less than or equal to 5 inches below normal. This

corresponds to an indication of 19 inches on the level detector local digital readout.

The refueling cavity low water level alarm is actuated by Pressurizer level instrumentation

that is calibrated for cold conditions in preparation for cavity flood'up. An indication of

54.4% on RC-LI-0462, PRZR LEVEL START UP, or on the selected cold calibrated PRZR

LEVEL CH I, CH II, or CH III is equal to a cavity level of 26 ft. An indication of 57.9% is

equal to 27 ft. The respective alarm on Annunciator Panel 1Efor PRZR LO LVL is

actuated at 54.5% (26 ft) (ref. 1).

The probable causes of a loss of SFP or refueling cavity inventory and receipt of the low

level alarm are (ref. 2):

" Rupture of a cooling line or the cavity/SFP liner

" Leakage past the transfer gate

* An improper valve lineup

* Loss of cooling and subsequent inventory boil-off
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RU2.1 (cont)
Allowing level to decrease could result in irradiated fuel being uncovered, reducing spent

fuel decay heat removal and creating an extremely hazardous radiation environment.

Technical Specifications (ref. 3) require at least 23 ft of water in the refueling 'cavity above

the Reactor Vessel flange during movement of fuel assemblies. This depth limits the

radiation dose rate at the surface of the water to no more than 50 mR/hr during those brief

periods when a fuel assembly is transferred to the upender and is at the closest approach

to the surface of the water (ref. 4). By design, a large piping system leak can reduce SFP

water level in the'pit to only 4 feet below normal, since at this elevation the water level is

below the pipe penetrations in the pit wall. This minimum water level ensures at least 20

feet of water over stored fuel and provides ample shielding and cooling (ref. 5). Refueling

cavity, fuel transfer canal and spent fuel pit arrangement is illustrated in Figure R-1 (ref. 6).

While a radiation monitor (e.g., RM-RI-152 New Fuel Storage Area, RM-RI-1 53 Fuel Pit

Bridge, RM-RI-( )62 Manipulator Crane, RM-RI-( )63 Reactor Containment) (ref.8) could

detect an increase in dose due to a drop in the water level, it might not be a reliable

indication, in and of itself, of whether or not inventory is being lost. For example, the

reading on an area radiation monitor (permanently installed or temporary) located near the

refueling cavity may increase due to planned evolutions such as head lift, or even a fuel

assembly being raised in the manipulator mast. Generally, elevated radiation monitor

indications need to be combined with another indicator (or personnel report) of water loss.

For refueling events where the water level drops below the vessel flange, classification

would be via CU2.1. This event escalates to an Alert per RA2.1 if irradiated fuel outside

the reactor vessel is uncovered. For events involving irradiated fuel in the reactor vessel,

escalation would be via the Fission Product Barrier Table for events in operating modes 1-

4.
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RU2.1 (cont)
SPS Basis Reference(s):

1. ( )-OP-FH-001 Controlling Procedure for Refueling

2. O-VSP-C4 Spent Fuel Pit Lo Lvl

3. Technical Specifications 3.10.A.6

4. UFSAR Section 9.12.3.1

5. UFSAR Section 9.5.3.3

6. UFSAR Figure 9.12-1

7. O-AP-22.02 Loss of Spent Fuel Pit Level

8. UFSAR Table 11.3-7 Area Radiation Monitoring Locations, Number and Ranges
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RU2.1 (cont)
Figure R-1: Fuel Transfer System

Carriago Winch (Pulls Into -FP)

Containment Upender Fmame Winch--

Carriage Winch (Pulls Into Containrment) "n

2
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RU2.2
Category:

Sub-category:

Initiating Condition:

EAL:

R - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions

Unexpected increase in plant radiation

RU2.2 Notification of Unusual Event

Unplanned valid direct area radiation monitor reading increases by a factor of 1000 over
normal* levels
* Normal levels can be considered as the highest reading in the past 24 hours excluding

the current peak value

Mode Applicability:

All

Basis:

This EAL addresses unplanned increases in radiation levels inside the plant. These

radiation levels represent degradation in the control of radioactive material and a potential

degradation in the level of safety of the plant. Radiation levels may be determined via

installed area monitors, surveys, sampling or other means of obtaining an acceptable

radiation reading. This EAL escalates to an Alert per RA2.1 if the elevated radiation levels

impair the level of safe plant operation.

SPS Basis Reference(s):

1. VPAP-2101 Radiation Protection Program
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RA2.1
Category:

Sub-category:

Initiating Condition:

EAL:

R - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions

Damage to irradiated fuel or loss of water level that has or will
result in the uncovering of irradiated fuel outside the Reactor
Vessel

RA2.1 Alert

Damage to irradiated fuel or loss of water level that has or will result in the uncovering of
irradiated fuel outside the Reactor Vessel resulting in a valid high alarm on any of the
following radiation monitors:

* RM-RI-152 New Fuel Storage Area
* RM-RI-153 Fuel Pit Bridge
* RM-RI-( )62 Manipulator Crane
* RM-RI-( )63 Reactor Containment
* RM-RI-( )60 Containment Gas
* RM-RI-( )59 Containment Particulate
* VG-RI-131- (A,B,C) Vent #2

Mode Applicability:

All

Basis:

This EAL addresses specific events that have resulted, or may result, in unexpected

increases in radiation dose rates within plant buildings and may be a precursor to a

radioactivity release to the environment. These events represent a loss of control over

radioactive material and represent degradation in the level of safety of the plant. These

events escalate from RU2.1 in that fuel activity has been released or is anticipated due to

fuel heatup. This EAL applies to spent fuel requiring water coverage and is not intended to

address spent fuel which is licensed for dry storage.
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RA2.1 (cont)
When considering escalation, information may come from:

* Radiation monitor readings

* Sampling and surveys

* Dose projections/calculations

* Reports from the scene regarding the extent of damage (e.g., refueling crew,

radiation protection technicians)

This EAL is defined by the specific areas where irradiated fuel is located, such as the

refueling cavity or Spent Fuel Pit (SFP).

The bases for the SFP area radiation high alarms and Containment area and ventilation

radiation high alarms are a spent fuel handling accident and are, therefore, appropriate for

this EAL. In the Fuel Building, a fuel assembly could be dropped in the fuel transfer canal

or in the SFP. Should a fuel assembly be dropped in the fuel transfer canal or in the SFP

and release radioactivity above a prescribed level, the area radiation monitors sound an

alarm, alerting personnel to the problem.

Elevated background at the monitor due to decreasing water level may mask elevated

ventilation exhaust airborne activity and needs to be considered. However, while radiation

monitors may detect an increase in dose rate due to a drop in the water level, it might not

be a reliable indication of whether or not the fuel is covered. For example, the monitor

could in fact be properly responding to a known event involving transfer or relocation of a'

source stored in or near the SFP or responding to a planned evolution such as removal of

the Reactor Vessel head. Interpretation of these EAL thresholds requires some

understanding of the actual radiological conditions present in the vicinity of the monitors.

This event escalates to a Site Area or General Emergency via radiological effluent EALs.
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RA2.1 (cont)
SPS Basis Reference(s):

1. AR 0-VSP-C4 Spent Fuel Pit Lo Lvl

2. 0-AP-22.02 Loss of Spent Fuel Pit Level

3. 0-AP-22.00 Fuel Handling Abnormal Conditions

4. AR 0-RM-D3 RM-RI-153 High

5. AR RM-K8(K2) RM-RI-( )62 High

6. AR RM-M7(M1) RM-RI-()63 High

7. AR RM-R7(R1) RM-RI-( )59 High

8. AR RM-R8(R2) RM-RI-( )60 High

9. NRC EAL FAQ 2006-013

10. UFSAR Table 11.3-7 Area Radiation Monitoring Locations, Number and Ranges
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RA2.2
Category:

Sub-category:

Initiating Condition:

R - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions

Damage to irradiated fuel or loss of water level that has or will
result in the uncovering of irradiated fuel outside the Reactor
Vessel

EAL:

RA2.2 Alert

A water level drop in the reactor refueling cavity, spent fuel pit or fuel transfer canal that
will result in irradiated fuel becoming uncovered

Mode Applicability:

All

Basis:

This EAL addresses specific events that have resulted, or may result, in unexpected

increases in radiation dose rates within plant buildings and may be a precursor to a

radioactivity release to the environment. These events represent a loss of control over

radioactive material and degradation in the level of safety of the plant. These events

escalate from EAL RU2.1 in that fuel activity has been released or is anticipated due to

fuel heatup. This EAL applies to spent fuel requiring water coverage and is not intended to

address spent fuel which is licensed for dry storage.

When considering escalation, information may come from:

" Radiation monitor readings

* Sampling and surveys

" Dose projections/calculations

" Reports from the scene regarding the extent of damage (e.g., refueling crew,

radiation protection technicians)
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RA2.2 (cont)

This EAL is defined by the specific areas where irradiated fuel is located such as the

refueling cavity, Reactor Vessel or SFP.

There is no remote level indication that level in the SFP or refueling cavity has dropped to

the level of the irradiated fuel. Depending on available level indication, the declared

threshold may need to be based on indications of makeup rate or decrease in refueling

water storage tank level.

The movement of irradiated fuel assemblies within Containment requires a minimum water

level of 23 ft above the top of the Reactor.Vessel flange (ref. 1). During refueling activities,

this maintains sufficient water level in the refueling cavity, fuel transfer canal and SFP.

Sufficient water is necessary to retain iodine fission product activity in the water in the

event of a fuel handling accident.

The probable causes of a loss of SFP inventory are:

* Rupture of a cooling line or the cavity/SFP liner

" Leakage past the transfer gate

* An improper valve lineup

* Loss of cooling and subsequent inventory boil-off

This event escalates to a Site Area or General Emergency via radiological effluent EALs.

SPS Basis Reference(s):

1. Technical Specifications 3.10.A.6
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RA2.3
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 2 - Onsite Rad Conditions

Initiating Condition: Release of radioactivematerial 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

EAL:

RA2.3 Alert

Valid radiation monitor or survey readings > 15 mR/hr in areas requiring continuous
occupancy to maintain plant safety functions:

Control Room RM-RI-157

OR

Central Alarm Station (CAS)

Mode Applicability:

All

Basis:

This EAL addresses elevated radiation levels in areas requiring continuous occupancy to

maintain safe plant operation or perform a safe plant shutdown. The areas that meet this

threshold are the Control Room and the Central Alarm Station (CAS). The security alarm

station is included in this EAL because of its importance to permitting access to areas

required to assure safe plant operations.

The value of 15 mR/hr is derived from the GDC 19 value of 5 Rem in 30 days with

adjustment for expected occupancy times. Although Section II.D.3 of NUREG-0737,

Clarification of TMI Action Plan Requirements, provides that the 15 mR/hr value can be

averaged over the 30 days, the value is used here without averaging. The 30-day duration

implies an event potentially more significant than an Alert.
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RA2.3 (cont)
It is the impaired ability to operate the plant that results in the actual or potential

degradation of the level of safety of the plant. The cause or magnitude of the increase in

radiation levels is not a concern of this EAL. The SEM must consider the source or cause

of the elevated radiation levels and determine if any other EALs may be involved. For

example, a Control Room dose rate of 15 mR/hr 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, a Site Area Emergency or a General Emergency may be indicated by other

EAL categories.

SPS Basis Reference(s):

1. O-RM-H3 RM-RI-157 High
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Category C - Cold Shutdown / Refueling System Malfunction

EAL Group: Cold Conditions (RCS temperature - 2001F);

EALs in this category are applicable only in

one or more cold operating modes.

Category C EALs are directly associated with cold shutdown, refueling or defueled system

safety functions. Given the variability of plant configurations (e.g., systems out-of-service

for maintenance, Containment open, reduced AC power redundancy, time since shutdown)

during these periods, the consequences of any given initiating event can vary greatly. For

example, a loss of decay heat removal capability that occurs at the end of an extended

outage has less significance than a similar loss occurring during the first week after

shutdown. Compounding these events is the likelihood that instrumentation necessary for

assessment may also be inoperable. The cold shutdown and refueling system malfunction

EALs are based on performance capability to the extent possible with consideration given

to RCS integrity, Containment closure, and fuel clad integrity for the applicable operating

modes (5 - Cold Shutdown, 6 - Refueling, D - Defueled).

The events of this category pertain to the following subcategories:

1. Loss of Power

Loss of emergency plant electrical power can compromise plant safety-related

structures, systems and component operability including decay heat removal and

emergency core cooling systems which may be necessary to ensure fission product

barrier integrity. This category includes loss of onsite and offsite sources for 4160V AC

emergency buses and loss of vital 125-Volt DC power sources.

2. RCS Level

Reactor Vessel or RCS water level is directly related to the status of adequate core

cooling and, therefore, fuel clad integrity.

3. RCS Temperature

Uncontrolled or inadvertent temperature or pressure increases are indicative of a

potential loss of safety functions.
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4. Communications

Certain events that degrade plant operator ability to effectively communicate with

essential personnel within or external to the plant warrant emergency classification.

5. RCS Leakaqe

The Reactor Vessel provides a volume for the coolant that covers the reactor core. The

Reactor Vessel and associated pressure piping (reactor coolant system) together
)

provide a barrier to limit the release of radioactive material should the reactor fuel clad

integrity fail.

Excessive RCS leakage greater than Technical Specification limits is utilized to indicate

potential pipe cracks that may propagate to an extent threatening fuel clad, RCS and

Containment integrity.

6. Inadvertent Criticality

Inadvertent criticalities pose potential personnel safety hazards as well being indicative

of losses of reactivity control.
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CU1.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: AC power capability to emergency buses reduced to a single
power source for greater than 15 minutes such that any additional
single failure would result in loss of all AC power to emergency
buses

EAL:

CUI.1 Notification of Unusual Event

AC power capability to Unit ( ) 4160V emergency buses H and J reduced to a single
power source for > 15 min. (any additional single failure would result in loss of all AC
power to the emergency buses) (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite power

sources such that any additional single failure would result in a loss of all AC power to the

unit emergency 4160V emergency buses. Unit ( ) 4160V emergency buses H and J are the

essential buses..A basic diagram of the electrical distribution system is given in Figure C-1

(ref. 1).

The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2).
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CUl.1 (cont)

Six gas turbines near the station also connect into the 230 kV switchyard. Transmission

lines connect the 230 kV and 500 kV switchyards to other substations in the grid; power

can flow either into or out of the switchyards through these transmission lines depending

on the status of the various generators throughout the grid. Transmission lines capable of

supplying offsite power to the SPS switchyard include the following (ref. 2):

230 kV Transmission Lines 500 kV Transmission Lines

212 Hopewell 531 Yadkin

214 Winchester .567 Chickahominy

223 Yadkin 578 Septa

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6

The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separatedfrom the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.

Unit ( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)
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CUl.1 (cont)
-The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard Buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure C-2

(ref. 1).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus 1J.

* Transfer bus E provides power to Unit 2 emergency bus 2H.

* Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.

4160V emergency bus 1H (2H) can be powered from the following:

* Transfer bus F (E)

* AAC diesel (2H only) via transfer bus E
/

0 EDG 1 (EDG 2)

• 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus 1J (2J) can be powered from the following:

• Transfer bus D (F)

• AAC diesel (1J only) via transfer bus D

* EDG 3

* 4160V emergency bus 1H (2H) via the crosstie breaker
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CUl.1 (cont)
The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure C-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3). If the AAC

diesel generator is supplying power to an emergency bus of a unit that has lost all other

sources of emergency AC power, the unit'has not lost all 4160V AC power.

Several combinations of power failures could therefore satisfy this EAL. The subsequent

loss of the remaining power source escalates the event to an Alert under EAL CA1.1.

Consideration should be given to operable loads necessary to.remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160V

emergency buses. Even though a unit 4160V emergency bus may be energized, if

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not operable on the energized bus, the bus should not be

considered operable.

The 15-minute interval was selected as a threshold to exclude transient power losses. If

multiple sources fail to energize the unit 4160-Volt emergency buses within 15 minutes, an

NOUE is declared under this EAL.
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CUl.1 (cont)
SPS Basis Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. O-AP-1 7.06 AAC Diesel Generator - Emergency Operations

4. 0-AP-1 0.08 Station Power Restoration

5. ( )-AP-10.07 Loss of Unit () Power

6. ( )-ECA-0.0 Loss of All AC Power

7. NRC EAL FAQ 2006-017
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CUl.1 (cont)
Figure C-1: Electrical Distribution System

I
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CUI.1 (cont)
Figure C-2: Station Service Buses and Emergency Buses
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CUI.1 (cont)
Figure C-3: AAC DG Distribution
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CU1.2
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Unplanned loss of required DC power for greater than 15 minutes

EAL:

CU1.2 Notification of Unusual Event

Unplanned loss of vital DC power to required DC buses based on < 105 volt DC bus
voltage indications

AND

Failure to restore power to at least one required DC bus within 15 min. from the time of
loss (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

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 intended to be anticipatory in as much as the operating crew may

not have necessary indication and control of equipment needed to respond to the loss. The

fifteen minute interval is intended to exclude transient or momentary power losses.

There are two independent 125 volt DC systems for each unit. These systems provide DC

power for:

* Control power to 4160V and 480V AC breakers

• Emergency lighting

* AC inverters located in vital bus uninterruptible power supplies which supply the

vital 120 volt AC buses

K
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CU1.2 (cont)
Each system consists of 125 volt DC distribution panels and its respective battery and a

battery charger which is part of the vital bus Uninterruptible Power Supply (UPS). Each

unit has four UPSs and, therefore, four battery chargers. The batteries (1A, 1 B, 2A, and

2B) supply power only if the battery chargers fail or if the demand exceeds the capacity of

the chargers. The batteries are rated for a minimum of two hours. A battery terminal

voltage of 105 volts DC is the minimum voltage required to ensure proper operation of

equipment connected to the DC bus (ref. 1). The vital 125 volt DC system for Unit 1 is

shown in Figure C-4. Unit 2 is similar.

"Unplanned" is included in this EAL to preclude the declaration of an emergency as a

result of planned maintenance activities such as maintenance on a train during shutdown

periods. This EAL is the cold condition equivalent of the hot condition loss of DC power

EAL SS1.2.

If this loss results in the inability to maintain Cold Shutdown, escalation to an Alert will be

per CA3.1.

SPS Basis Reference(s):

1. ( )-AP-1 0.06 Loss of DC Power

2. UFSAR Section 8.4.4
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CU1.2 (cont)

Figure C-4: Unit 1 Vital DC Distribution

~us ,
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CA1.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power and loss of all onsite AC power to
emergency buses

EAL:

CAl.1 Alert

Loss of all offsite and onsite AC power to Unit ()4160V emergency buses H and J
for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, D - Defueled

Basis:

Loss of all AC power compromises all plant safety-related structures, systems and

components requiring electrical power. This EAL is indicated by the loss of all offsite and

onsite AC power to the Unit ( ) 4160V emergency buses H and J. A basic diagram of the

electrical distribution system is given in Figure C-1 (ref. 1).

The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2). Six gas turbines near the station also connect into the 230 kV switchyard.

Transmission lines connect the 230 kV and 500 kV switchyards to other substations in the

grid; power can flow either into or out of the switchyards through these transmission lines

depending on the status of the various generators throughout the grid. Transmission lines

capable of supplying offsite power to the SPS switchyard include the following (ref. 2):
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CAl.1 (cont)

230 kV Transmission Lines

212 Hopewell

214 Winchester

223 Yadkin

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6

500 kV Transmission Lines

531 Yadkin

567 Chickahominy

578 Septa

The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.

Unit,( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are rnot available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)
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CAl.1 (cont)
The normal or preferred source of power to the Unit.( )4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure C-2

(ref. 1).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus 1J.

* Transfer bus E provides power to Unit 2 emergency bus 2H.

* Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.

4160V emergency bus 1H (2H) can be powered from the following:

* Transfer bus F (E)

* AAC diesel (2H only) via transfer bus E

* EDG 1 (EDG 2)

* 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus 1J (2J) can be powered from the following:

0 Transfer bus D (F)

* AAC diesel (1J only) via transfer bus D

* EDG 3

* 4160V emergency bus 1H (2H) via the crosstie breaker
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The' station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure C-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3). If the AAC

diesel generator is supplying power to an emergency bus of a unit that has lost all other

sources of emergency AC power, the unit has not lost all 4160V AC power. -

Consideration should be given to operable loads necessary to remove decay heat or

provide Reactor Vessel makeup capability when evaluating loss of all AC power to the

emergency buses. Even though a unit emergency bus may be energized, if necessary

loads (i.e., loads that if lost would inhibit decay heat removal capability or Reactor Vessel

makeup capability) are not operable on the energized bus then the bus should not be

considered operable.

The 15-minute interval was selected as a threshold to exclude transient power losses.

This EAL is the cold and defueled condition equivalent of the hot condition loss of all AC

power EAL SS1.1.

SPS Basis Reference(s):

1. UFSAR Figure 8.3-1
2. UFSAR Section 8.3
3. O-AP-1 7.06 AAC Diesel Generator - Emergency Operations
4. 0-AP-10.08 Station Power Restoration
5. ( )-AP-10.07 Loss of Unit () Power
6. ()-ECA-0.0 Loss of All AC Power
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Figure C-1: Electrical Distribution System
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Figure C-2: Station Service Buses and Emergency Buses
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Figure C-3: AAC DG Distribution

I
AAC,; IES3EL
,SLDG

0M1 MF C''iv.ifOýML I" 1 c
GEbrz-.FAUGR W~4 9CDRP~q1DII

.RECT. EA7T.C.4LARGE:R

SS CELLL3

Page 89 of 329



Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

CU2.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Unplanned loss of RCS inventory with irradiated fuel in the Reactor
Vessel

EAL:

CU2.1 Notification of Unusual Event

Unplanned RCS level decreasing below the Reactor Vessel flange for -> 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

6 - Refueling

Basis:

Reactor flange is at 18.7 ft on the Standpipe level indication ( )-RC-LI-( )OOA and can also

be monitored by RVLIS Full Range and Upper Range. Relevant RCS levels and

indications are given in Figure C-5 (ref. 1).

This EAL is a NOUE because it may be a precursor of more serious conditions and, as

result, is considered to be a potential degradation of the level of safety of the plant.

Refueling operations that lower RCS water level below the Reactor Vessel flange are

carefully planned and procedurally controlled. An unplanned event that results in water

level decreasing below the Reactor Vessel flange warrants declaration of a NOUE due to

the reduced RCS inventory that is available to keep the core covered. The fifteen-minute

interval was chosen because it is 'reasonable to assume that level can be restored within

this time frame using one or more of the redundant means of refill that should be available.

If level cannot be restored in this time frame, a more serious condition may exist.
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CU2.1 (cont)
This EAL is not applicable to drops in flooded refueling cavity water level (covered by

decreasing Spent Fuel Pit water level in EAL RU2.1) until such time as the level decreases

to the level of the vessel flange. If level continues to decrease and reaches the bottom

inside diameter of the RCS hot leg penetration, escalation to the Alert level under EAL

CA2.1 would be appropriate. If the decreasing level is accompanied by RCS heatup,

escalation to the Alert level under EAL CA3.1 may also be appropriate.

In the Refueling mode, the RCS is not intact and Reactor Vessel level and inventory are

monitored by different means. In the Refueling mode, normal means of core temperature

indication and RCS level indication may not be. available. Redundant means of Reactor

Vessel level indication will normally be installed (including the ability to monitor level

visually) to assure that the ability to monitor level will not be interrupted.

SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

2. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

3. ( )-AP-27.00 Loss of Decay Heat Removal Capability

4. UFSAR Section 7.10

5. UFSAR Section 7.12
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Figure C-5: RCS Levels and Indications
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CU2.2
Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

2 - RCS Level

Unplanned loss of RCS inventory with irradiated fuel in the Reactor
Vessel

EAL:

CU2.2 Notification of Unusual Event

Loss of inventory as indicated by unexplained increase in any Table C-1 sump/tank level

AND

Reactor Vessel water level cannot be monitored

Table C-1 Sumps Tanks

Reactor Containment Sump

Pressurizer Relief Tank (PRT)

Primary Drain Transfer Tank (PDTT)

Component Cooling (CC) Surge Tank

Refueling Water Storage Tank (RWST)

Mode Applicability:

6 - Refueling

Basis:

This EAL is a NOUE because it may be a precursor of more serious conditions and, as

result, is considered to be a potential degradation of the level of safety of the plant.
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CU2.2 (cont)
In the Refueling mode, the RCS is not intact and Reactor Vessel water level and inventory

are monitored by different means. In the Refueling mode, normal means of core

temperature indication and RCS level indication may not be available. Redundant means

of Reactor Vessel level indication will normally be installed (including the ability to monitor

level visually) to assure that the ability to monitor level will not be interrupted. Reactor

Vessel water level is normally monitored using the following instruments (ref. 2):

" Standpipe level indication RC-LI-( )OOA

• RCS Narrow Range Level indication RC-LR-( )05

" RVLIS Upper Range Train A

* RVLIS Upper Range Train B

* RVLIS Full Range

Relevant RCS levels and indications are given in Figure C-5 (ref. 2).

In this EAL, all water level indication is unavailable, and the Reactor Vessel inventory loss

must be detected by sump or tank level changes. Surveillance procedures provide

instructions for calculating primary system leak rate by manual or computer-based water

inventory balances. Sump level increases must be evaluated against other potential

sources of leakage such as cooling water sources inside the Containment to ensure they

are indicative of RCS leakage.

If the decreasing level is accompanied by RCS heatup, escalation to the Alert level under

EAL CA3.1 may also be appropriate.
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SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

2. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

3. ( )-AP-27.00 Loss of Decay Heat Removal Capability

4. UFSAR Section 7.10

5. UFSAR Section 7.12

6. ( )-AP-16.00 Excessive RCS Leakage

7. UFSAR Section 9.4

8. UFSAR Section 9.7

9. UFSAR Figure 9.7.1

10. UFSAR Table 9.7.1
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CU2.2 (cont)
Figure C-5: RCS Levels and Indications
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CA2.1 -
Category:

Sub-category:

Initiating Condition:

EAL:

C - Cold Shutdown / Refueling System Malfunction

2 - RCS Level

Loss of RCS inventory

CA2.1 Alert

Confirmed loss of inventory, Table C-4, with Reactor Vessel level < bottom of the RCS hot
leg as indicated by RVLIS full range < 64%

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations

Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

When Reactor Vessel water level decreases to 10.6 ft (ref. 1), the bottom of the RCS hot

leg penetration is uncovered. The elevation of the bottom of the RCS hot leg penetration

can be monitored only by RVLIS full range (63.6%). Other level monitoring instruments are

offscale low when level is below the bottom of the RCS loop hot leg penetration.

Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.
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The RVLIS full range threshold has been determined as follows (ref. 1, 2, 3):

Component Dimensions RVLIS Full Range (%)

Height of vessel* (ft) 38.794 100.0

Bottom of vessel (ft) 0 0.0

RCS hot leg centerline above vessel bottom (ft) 25.885 NA

RCS hot leg penetration diameter 28.769 NA

Bottom of RCS hot leg (ft) 24.686 A

6 in. below bottom of hot leg (ft) 24.186 B

Top of fuel above vessel bottom (ft) 21.830 C

RVLIS span %/ft = 2.57771

A = 0.0% + (Bottom of RCS hot leg - Bottom of vessel) x RVLIS span 63.6%

B = 0.0% + (6 in. below bottom of hot leg - Bottom of vessel) x RVLIS span 62.3%

C = 0.0% + (Top of fuel - Bottom of vessel) x RVLIS span 56.3%

Height of Unit 1 vessel head is 72.47 in., Unit 2 is 80.12 in. Unit 2 dimensions are more limiting and used for these thresholds.

EAL RVLIS values rounded up to the nearest whole percentage point.

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier.

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. Thus, the heatup and the threat

to damaging the fuel clad may be lower for events that occur in the Refueling mode with

irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower for Cold

Shutdown conditions if the entry into Cold Shutdown was following a refueling.
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In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel water level and inventory are monitored by different means. In the

Refueling mode, normal means of core temperature indication and RCS level indication

may not be available. Redundant means of Reactor Vessel water level indication will

normally be installed (including the ability to monitor level visually) to assure that the ability

to monitor level will not be interrupted.

Relevant RCS levels and indications are given in Figure C-5 (ref. 1).

SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

2. UFSAR Figure 4.2-2

3. UFSAR Figure 4.2-3

4. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

5. ( )-AP-27.00 Loss of Decay Heat Removal Capability

6. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

7. UFSAR Section 7.10

8. UFSAR Section 7.12

9. ( )-AP-16.00 Excessive RCS Leakage

10. UFSAR Section 9.4

11. UFSAR Section 9.7

12. UFSAR Figure 9.7.1

13. UFSAR Table 9.7.1

14. NRC EAL FAQ 2006-008
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Figure C-5: RCS Levels and Indications
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CA2.2
Category:

Sub-category:

Initiating Condition:

EAL:

C - Cold Shutdown / Refueling System Malfunction

2 - RCS Level

Loss of RCS inventory

CA2.2 Alert

Reactor Vessel level cannot be monitored for > 15 min. AND an unexplained increase in
any Table C-1 sump/tank level (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps ITanks

Reactor Containment Sump
Pressurizer Relief Tank (PRT)
Primary Drain Transfer Tank (PDTT)
Component Cooling (CC) Surge Tank
Refueling Water Storage Tank (RWST)

Mode Applicability;

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier.
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In Cold Shutdown, the decay heat available to raise RCS temperature during. a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. Thus, the heatup and the threat

to damaging the fuel clad may be lower for events that occur in the Refueling mode with

irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower for Cold

Shutdown conditions if the entry into Cold Shutdown was following a refueling.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel water level and inventory are monitored by different means. In the

Refueling mode, normal means of core temperature indication and RCS level indication

may not be available. Redundant means of Reactor Vessel water level indication will

normally be installed (including the ability to monitor level visually) to assure that the ability

to monitor level will not be interrupted.

In this EAL, all water level indication would be unavailable, and the Reactor Vessel

inventory loss must be detected by sump or tank level changes. Surveillance procedures

provide instructions for calculating primary system leak rate by manual or computer-based

water inventory balances. Sump level increases must be evaluated against other potential

sources of leakage such as cooling water sources inside the Containment to ensure they

are indicative of RCS leakage.

The 15-minute interval for the loss of level indication was chosen because it is half of the

Site Area Emergency EAL duration. The interval allows this EAL to be an effective

precursor to the Site Area Emergency EAL CS2.3. Significant fuel damage is not expected

to occur until the core has been uncovered for greater than one hour. Therefore this EAL

meets the definition for an Alert emergency.
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SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

2. UFSAR Figure 4.2-2

3. UFSAR Figure 4.2-3

4. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

5. ( )-AP-27.00 Loss of Decay Heat Removal Capability

6. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

7. UFSAR Section 7.10

8. UFSAR Section 7.12

9. ( )-AP-16.00 Excessive RCS Leakage

10. UFSAR Section 9.4

11. UFSAR Section 9.7

12. UFSAR Figure 9.7.1

13. UFSAR Table 9.7.1

14. N RC EAL FAQ 2006-008
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CS2.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.1 Site Area Emergency

With Containment closure not established (Note 4) confirmed loss of inventory, Table C-
4, with RVLIS full range < 63%

Note 4: Containment closure established means potential escape paths for fission product
radioactivity within containment are closed, preventing release to the environment.

Table C-4, Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend

Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

When Reactor Vessel water level decreases to 10.0 ft (ref. 1), water level is six inches

below the elevation of the bottom of the RCS hot leg penetration. When Reactor Vessel

water level drops significantly below the elevation of the bottom of the RCS hot leg

penetration, all sources of RCS injection have failed or are incapable of making up for the

inventory loss. Six inches below the elevation of the bottom of the RCS hot leg penetration

can be monitored only by RVLIS full range (62.3%). Other level monitoring instruments are

offscale low when level is below the elevation of the RCS loop hot leg penetration.
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CS2.1 (cont)
Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.

The RVLIS full range threshold has been determined as follows (ref. 1, 2, 3):

Component Dimensions RVLIS Full Range (%)

Height of vessel* (ft) 38.794 100.0

Bottom of vessel (ft) 0 0.0

RCS hot leg centerline above vessel bottom (ft) 25.885 NA

RCS hot leg penetration diameter 28.769 NA
I- I

Bottom of RCS hot leg (ft) 24.686 A

6 in. below bottom of hot leg (ft) 24.186 B

Top of fuel above vessel bottom (ft) 21.830 C

RVLIS span %/ft = 2.57771

A = 0.0% + (Bottom of RCS hot leg - Bottom of vessel) x RVLIS span 63.6%

B = 0.0% + (6 in. below bottom of hot leg - Bottom of vessel) x RVLIS span 62.3%

C = 0.0% + (Top of fuel - Bottom of vessel) x RVLIS span 56.3%

* Height of Unit 1 vessel head is 72.47 in., Unit 2 is 80.12 in. Unit 2 dimensions are more limiting and used for these thresholds.

K
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CS2.1 (cont)
EAL RVLIS values rounded up to the nearest whole percentage point.

Under the conditions specified by this EAL, continued decrease in Reactor Vessel water

level is indicative of a loss of inventory control. Inventory loss may be due to a vessel

breach, RCS pressure boundary leakage or continued boiling in the Reactor Vessel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further RCS or Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier and potential loss of the Fuel Clad barrier.

Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions. Potential escape paths for fission

product radioactivity within containment are required to be closed to prevent the release to

the environment (ref. 4). The status of Containment closure is tracked if plant conditions

change that could raise the risk of a fission product release as a result of a loss of decay

heat removal.

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Note that the heatup threat could be lower for Cold

Shutdown conditions if the entry into Cold Shutdown was following a refueling.

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.
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CS2.1 (cont)
SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

2. UFSAR Figure 4.2-2

3. UFSAR Figure 4.2-3

4. VPAP-2805, Shutdown Risk Program

5. ( )-OSP-CT-214 Containment Closure

6. ( )OP-CT-001 Containment Penetration Breach Log

7. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

8. ( )-AP-27.00 Loss of Decay Heat Removal Capability

9. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

10. UFSAR Section 7.10

11. UFSAR Section 7.12

12.( )-AP-16.00 Excessive RCS Leakage

13. UFSAR Section 9.4

14. UFSAR Section 9.7

15. UFSAR Figure 9.7.1

16. UFSAR Table 9.7.1

17. NRC EAL FAQ 2006-001

18. UFSAR Section 7.4

19. UFSAR Table 7.4-1

20. UFSAR Table 7.4-2
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CS2.2
Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

2 - RCS Level

Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.2 Site Area Emergency

With Containment closure established (Note 4) confirmed loss of inventory, Table C-4,
with RVLIS full range < 57%

Note 4: Containment closure established means potential escape paths for fission product
radioactivity within containment are closed, preventing release to the environment.

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

When Reactor Vessel water level drops significantly below the elevation of the bottom of

the RCS hot leg penetration, all sources of RCS injection have failed or are incapable of

making up for the inventory loss. This level drop can only be remotely monitored by

Reactor Vessel Level Instrumentation System (RVLIS). When Reactor Vessel water level

drops below RVLIS full range setpoint of 56.3% (ref. 1), core uncovery is about to occur.

)
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CS2.2 (cont)
Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.

The RVLIS full range threshold has been determined as follows (ref. 1, 2, 3):

Component Dimensions RVLIS Full Range (%)

Height of vessel* (ft) 38.794 100.0

Bottom of vessel (ft) 0 0.0

RCS hot leg centerline above vessel bottom (ft) 25.885 NA

RCS hot leg penetration diameter 28.769 NA

Bottom of RCS hot leg (ft) 24.686 A

6 in. below bottom of hot led (ft) 24.186 B

Top of fuel above vessel bottom (ft) 21.830 C

RVLIS span %/ft = 2.57771

A = 0.0% + (Bottom of RCS hot leg - Bottom of vessel) x RVLIS span 63.6%

B = 0.0% + (6 in. below bottom of hot leg - Bottom of vessel) x RVLIS span 62.3%

C = 0.0% + (Top of fuel - Bottom of vessel) x RVLIS span 56.3%

* Height of Unit 1 vessel head is 72.47 in., Unit 2 is 80.12 in. Unit 2 dimensions are more limiting and used for these thresholds.

EAL RVLIS values rounded up to the nearest whole percentage point.

Under the conditions specified by this EAL, continued decrease in Reactor Vessel water

level is indicative of a loss of inventory control. Inventory loss may be due to a vessel

breach, RCS pressure boundary leakage or continued boiling in the Reactor Vessel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further RCS or Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier and Potential Loss of the Fuel Clad barrier.
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CS2.2 (cont)
Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions. Potential escape paths for fission

product radioactivity within containment are required to be closed to prevent the release to

the environment (ref. 4). The status of Containment closure is tracked if plant conditions

change that could raise the risk of a fission product release as a result of a loss of decay

heat removal.

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Note that the heatup threat could be lower for Cold

Shutdown conditions if the entry into Cold Shutdown was following a refueling.

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.
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CS2.2 (cont)
SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level
2. UFSAR Figure 4.2-2
3. UFSAR Figure 4.2-3
4. VPAP-2805 Shutdown Risk Program
5. UFSAR Section 7.4
6. UFSAR Table 7.4-1
7. UFSAR Table 7.4-2
8. ( )-OSP-CT-214 Containment Closure
9. ( )OP-CT-001 Containment Penetration Breach Log
10. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

11. ( )-AP-27.00 Loss of Decay Heat Removal Capability
12. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)
13. UFSAR Section 7.10
14. UFSAR Section 7.12
15. ( )-AP-16.00 Excessive RCS Leakage

16. UFSAR Section 9.4
17. UFSAR Section 9.7
18. UFSAR Figure 9.7.1
19. UFSAR Table 9.7.1
20. NRC EAL FAQ 2006-006, 001
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CS2.3
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.3 Site Area Emergency

Reactor Vessel level cannot be monitored for > 30 min. with a loss of RCS inventory as
indicated by any of the following:

* Manipulator Crane RM-RI-( )62 > 5 R/hr
* Erratic source range monitor indication
* Unexplained increase in any Table C-1 sump/tank level

Table C-l Sumps / Tanks

Reactor Containment Sump
Pressurizer Relief Tank (PRT)
Primary Drain Transfer Tank (PDTT)
Component Cooling (CC) Surge Tank
Refueling Water Storage Tank (RWST)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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CS2.3 (cont)
Basis:

In the Refueling mode, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly less than in the Cold Shutdown mode.

Entry into the Refueling mode procedurally may not occur for many hours after the reactor

has been shutdown. The heatup and the threat to damaging the fuel clad thus may be

lower for events that occur in the Refueling mode with irradiated fuel in the Reactor Vessel

than for events that occur in the Cold Shutdown mode. The reduced RCS heatup rate

lowers boil-off and may slow the loss of vessel inventory.

This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and, NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables, (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis indicates that

core damage may occur within an hour following continued core uncovery therefore,

conservatively, 30 minutes was chosen.

In Refueling mode, Reactor Vessel water level indication from RVLIS is likely unavailable

but alternate means of level indication are normally installed (including visual observation)

to assure that the ability to monitor water level will not be interrupted. The Reactor Vessel

inventory loss may be detected by Manipulator Crane Area Radiation Monitor or erratic

Source Range Monitor indication. Manipulator Crane Area Radiation Monitor RM-RI-( )62

> 5 R/hr is indicative of loss of water shielding in the Reactor Vessel and core uncovery

(ref. 5).
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CS2.3 (cont)
Surveillance procedures provide instructions for calculating primary system leak rate by

manual or computer-based water inventory balances. Sump level increases must be

evaluated against other potential sources of leakage such as cooling water sources inside

the Containment to ensure they are indicative of RCS leakage. Post-TMI studies indicate

that the installed nuclear instrumentation will operate erratically when the core is

uncovered and Source Range Monitors (SRM) can be used as a tool for making such

determinations. SRM count rate can be indicated in the Control Room by (ref. 15, 16, 17):

• NI-31 and NI-32 source range meters on the MCR bench board

* Source range detector output displayed on MCR NIS recorder NR-B

• Source range meters on NIS rack

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.

SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

2. UFSAR Figure 4.2-2

3. UFSAR Figure 4.2-3

4. VPAP-2805, Shutdown Risk Program

5. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator
Crane due to a Draindown Event Including Scatter from the Air and Containment Dome

6. ( )-OSP-CT-214 Containment Closure

7. ( )OP-CT-001 Containment Penetration Breach Log

8. ( )-OP-RC-005,Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

9. ( )-AP-27.00 Loss of Decay Heat Removal Capability

10. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

11. UFSAR Section 7.10

12. UFSAR Section 7.12

13. NRC EAL FAQ 2006-005, 009, 010, 011
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CS2.3 (cont)
14. CALC PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane Monitor due

to a Draindown Event at North Anna or Surry.

15. UFSAR Section 7.4

16. UFSAR Table 7.4-1

17. UFSAR Table 7.4-2
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CG2.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting fuel clad integrity with
Containment challenged and irradiated fuel in the Reactor Vessel

EAL:

CG2.1 General Emergency

Core uncovery for > 30 min.(Note 3) as indicated by confirmed loss of inventory, Table C-
4, with RVLIS full range < 57%

AND

Containment challenged as indicated by any of the following:

* Containment closure not established (Note 4)
* Containment hydrogen concentration > 4%
* Unplanned rise in containment pressure

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Table C-4 ,Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

Three conditions are associated with a challenge to Containment integrity:

9
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CG2.1 (cont)
" Containment closure is the action to secure Containment as a functional barrier to

fission product release during plant shutdown conditions. Potential escape paths for

fission product radioactivity within Containment are required to be closed to prevent

the release to the environment (ref. 1). The status of Containment closure is tracked

if plant conditions change that could raise the risk of a fission product release as a

result of a loss of decay heat removal.

" The 4% hydrogen concentration threshold is generally considered the lower limit for

hydrogen deflagrations. To generate such levels of combustible gas, loss of the

Fuel Clad and RCS barriers are likely to have occurred. Containment hydrogen

analyzers H2A-GW( )04 provide indication hydrogen concentration on the post-

accident monitoring panel in the Control Room (ref. 2).

" Per T.S. (Ref 21) the containment pressure is not expected to rise when the unit is

in the Cold Shutdown or Refueling mode. The requirement for Containment closure

in these modes does not specify design pressure, only that all paths to the

environment are closed. Therefore any rise in pressure, in combination with loss of

inventory or the inability to monitor inventory, can be considered a challenge to

Containment closure.

When Reactor Vessel water level drops below the RVLIS full range setpoint of 56.3% (ref.

4), core uncovery is about to occur. RVLIS is the only remotely indicating level monitoring

system capable of indicating water level in the Reactor Vessel between the bottom of the

RCS hot leg and the top of active fuel. In Refueling mode, however, RVLIS is usually

inoperable. Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due

to the variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling

Mode, the use of RVLIS for emergency classification purposes is contingent on one or

more of the listed confirmatory indications.

The RVLIS full range threshold has been determined as follows (ref. 4, 5, 6):
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CG2.1 (cont)
Component Dimensions RVLIS Full Range (%)

Height of vessel* (ft) 38.794 100.0

Bottom of vessel (ft) 0 0.0

RCS hot leg centerline above vessel bottom (ft) 25.885 NA

RCS hot leg penetration diameter 28.769 NA

Bottom of RCS hot leg (ft) 24.686 A

6 in. below bottom of hot leg (ft) 24.186 B

Top of fuel above vessel bottom (ft) 21.830 C

RVLIS span %/ft = 2.57771

A = 0.0% + (Bottom of RCS hot leg - Bottom of vessel) x RVLIS span 63.6%

B = 0.0% + (6 in. below bottom of hot leg - Bottom of vessel) x RVLIS span 62.3%

C = 0.0% + (Top of fuel - Bottom of vessel) x RVLIS span 56.3%

* Height of Unit 1 vessel head is 72.47 in., Unit 2 is 80.12 in. Unit 2 dimensions are more limiting and used for these thresholds.

EAL RVLIS values rounded up to the nearest whole percentage point.

This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis in the above

references indicates that core damage may occur within an hour following continued core

uncovery, therefore, the 30-minute interval was conservatively chosen.

Page 118 of 329



Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

CG2.1 (cont)
The General Emergency is declared on the occurrence of the loss or potential loss of the

function of all three fission product barriers. Based on the above discussion, RCS barrier

failure resulting in core uncovery for 30 minutes or more may cause fuel clad failure. With

the Containment breached or challenged, the potential for unmonitored fission product

release to the environment is high. This is consistent with the definition of a General

Emergency.

SPS Basis Reference(s):

1. VPAP-2805 Shutdown Risk Program

2. ( )-FR-C.1 Response to Inadequate Core Cooling

3. EOP F-5 Containment

4. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

5. UFSAR Figure 4.2-2

6. UFSAR Figure 4.2-3

7. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator
Crane due to a Draindown Event Including Scatter from the Air and Containment Dome

8. UFSAR Section 7.4

9. UFSAR Table 7.4-1

10. UFSAR Table 7.4-2

11. ( )-OSP-CT-214 Containment Closure

12. ( )OP-CT-001 Containment Penetration Breach Log

13. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

14. ( )-AP-27.00 Loss of Decay Heat Removal Capability

15. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

16. UFSAR Section 7.10

17. UFSAR Section 7.12

18. UFSAR Section 7.5.2.2

19. UFSAR Section 5.4
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CG2.1 (cont)
20. CALC RAD PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane

Monitor due to a Draindown Event at North Anna or Surry.

21. Technical Specification Bases 3.10-1

22. NRC EAL FAQ 2006-001

23. NRC EAL FAQ 2006-019
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CG2.2

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting fuel clad integrity with
Containment challenged and irradiated fuel in the Reactor Vessel

EAL:

CG2.2 General Emergency

Reactor Vessel level cannot be monitored for > 30 min. (Note 3) with a loss of RCS
inventory as indicated by any of the following:

* Manipulator Crane RM-RI-( )62 > 5 R/hr
* Erratic source range monitor indication
* Unexplained increase in any Table C-1 sump/tank level

AND

Containment challenged as indicated by any of the following:

* Containment closure not established (Note 4)
• Containment hydrogen concentration > 4%
* Unplanned rise in containment pressure

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Table C-1 Sumps/Tanks.

Reactor Containment Sump
Pressurizer Relief Tank (PRT.)
Primary Drain Transfer Tank (PDTT)
Component Cooling (CC) Surge Tank
Refueling Water Storage Tank (RWST)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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Basis:

Three conditions are associated with a challenge to Containment integrity:

" Containment closure is the action to secure Containment as a functional barrier to

fission product release during plant shutdown conditions. Potential escape paths for

fission product radioactivity within Containment are required to be closed to prevent

the release to the environment (ref. 1). The status of Containment closure is tracked

if plant conditions change that could raise the risk of a fission product release as a

result of a loss of decay heat removal.

" The 4% hydrogen concentration threshold is generally considered the lower limit for

hydrogen deflagrations. To generate such levels of combustible gas, loss of the

Fuel Clad and RCS barriers are likely to have occurred. Containment hydrogen

analyzers H2A-GW( )04 provide indication of hydrogen concentration on the post-

accident monitoring panel in the Control Room (ref. 2).

" Per T.S. (Ref 21) the containment pressure is not expected to rise when the unit is

in the Cold Shutdown or Refueling mode. The requirement for Containment closure

in these modes does not specify design pressure, only that all paths to the

environment are closed. Therefore any rise in pressure, in combination with loss of

inventory or the inability to monitor inventory, can be considered a challenge to

Containment closure.
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CG2.2 (cont)
This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad ba'rrier. Analysis in the above

references indicates that core damage may occur within an hour following continued core

uncovery, therefore, the 30-minute interval was conservatively chosen.

If all means of level monitoring are not available, the Reactor Vessel inventory loss may be

detected by the following indirect methods:

" Manipulator Crane RM-RI-( )62 > 5 R/hr is indicative o f loss of water shielding in the

Reactor Vessel and core uncovery (ref. 7).

" Post-TMI studies indicate that the installed nuclear instrumentation will operate

erratically when the core is uncovered and Source Range Monitors (SRM) can be

used as a tool for making such determinations. SRM count rate can be indicated in

the Control Room by (ref. 8, 9, 10):

o NI-31 and NI-32 source range meters on the MCR bench board

o Source range detector output displayed on the NIS recorder (NR-B)

o Source range meters on the NIS-rack
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CG2.2 (cont)
Sump or tank level changes may be indicative of a loss of RCS inventory.

Surveillance procedures provide instructions for calculating primary system leak

rate by manual or computer-based water inventory balances. Containment Sump

level increases must be evaluated against other potential sources of leakage such

as cooling water sources inside the Containment to ensure they are indicative of

RCS leakage.

The General Emergency is declared on the occurrence of the loss or potential loss of the

function of all three fission product barriers. Based on the above discussion, RCS barrier

failure resulting in core uncovery for 30 minutes or more may cause fuel clad failure. With

the Containment breached or challenged, the potential for unmonitored fission product

release to the environment is high. This is consistent with the definition of a General

Emergency.

SPS Basis Reference(s):

1. VPAP-2805 Shutdown Risk Program

2. ( )-FR-C.1 Response to Inadequate Core Cooling

3. EOP F-5 Containment

4. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

5. UFSAR Figure 4.2-2

6. UFSAR Figure 4.2-3

7. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator
Crane due to a Draindown Event Including Scatter from the Air and Containment Dome

8. UFSAR Section 7.4

9. UFSAR Table 7.4-1

10. UFSAR Table 7.4-2

11. ( )-OSP-CT-214 Containment Closure

12.( )OP-CT-001 Containment Penetration Breach Log

13.( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)
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CG2.2 (cont)
14. ( )-AP-27.00 Loss of Decay Heat Removal Capability

15. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

16. UFSAR Section 7.10

17. UFSAR Section 7.12

18. UFSAR Section 7.5.2.2

19. UFSAR Section 5.4

20. CALC RAD PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane
Monitor due to a Draindown Event at North Anna or Surry.

21. Technical Specification Bases 3.10-1

22. NRC EAL FAQ 2006-001

23. NRC EAL FAQ 2006-019
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CU3.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 3 - RCS Temperature

Initiating Condition: Unplanned loss of decay heat removal capability with irradiated
fuel in the Reactor Vessel

EAL:

CU3.1 Notification of Unusual Event

An unplanned event results in RCS temperature > 200°F

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL is a NOUE because it may be a precursor of more serious conditions and, as a

result, is considered to be a potential degradation of the level of safety of the plant. In Cold

Shutdown mode, the ability to remove decay heat relies primarily on forced cooling flow.

Operation of the systems that provide this forced cooling may be jeopardized due to the

unlikely loss of electrical power or RCS inventory. Since the RCS usually remains intact in

the Cold Shutdown mode, a large inventory of water is available to keep the core covered.

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown conditions may be attained within hours of operating at power.

Entry into the Refueling mode procedurally may not occur for many hours after the reactor

has been shut down. Thus, the heatup threat and the threat to damaging the fuel clad may

be lower for events that occur in the Refueling mode with irradiated fuel in the Reactor

Vessel. Note that the heatup threat could be lower for Cold Shutdown conditions if the

entry into Cold Shutdown was following a refueling. In addition, the operators should be

able to monitor RCS temperature and Reactor Vessel level so that escalation to the Alert

under EAL CA2.1, CA2.2 or CA3.1 will occur if required.
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CU3M (cont)
During refueling operations, the level in the Reactor Vessel will normally be maintained

above the vessel flange. Refueling operations that lower water level below the vessel

flange are carefully planned and procedurally controlled. Loss of forced decay heat

removal at reduced inventory may result in more rapid increases in RCS/Reactor Vessel

temperatures depending on the time since shutdown. Escalation directly to the Alert under

EAL CA3.1 is provided should an unplanned event result in RCS temperature exceeding

the Technical Specification cold shutdown temperature limit with Containment closure not

established.

The SEM must remain attentive to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.

SPS Basis Reference(s):

1. Technical Specifications 1.0.C.2 Definition for Cold Shutdown
2. NRC EAL FAQ 2006-012
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CU3.2
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 3 - RCS Temperature

Initiating Condition: Unplanned loss of decay heat removal capability with irradiated
fuel in the Reactor Vessel

EAL:

CU3.2 Notification of Unusual Event

Loss of all RCS temperature and Reactor Vessel level indication for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL is a NOUE because it may be a precursor of more serious conditions and, as a

result, is considered to be a potential degradation of the level of safety of the plant. In Cold

Shutdown mode, the ability to remove decay heat relies primarily on forced cooling flow.

Operation of the systems that provide this forced cooling may be jeopardized due to the

unlikely loss of electrical power or RCS inventory. Since the RCS usually remains intact in

the Cold Shutdown mode, a large inventory of water is available to keep the core covered.

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown conditions may be attained within hours of operating at power.

Entry into the Refueling mode procedurally may not occur for many hours after the reactor

has been shut down. Thus, the heatup threat and the threat to damaging the fuel clad may

be lower for events that occur in the Refueling mode with irradiated fuel in the Reactor

Vessel. Note that the heatup threat could be lower for Cold Shutdown conditions if the

entry into Cold Shutdown was following a refueling. In addition, the operators should be

able to monitor RCS temperature and Reactor Vessel level so that escalation to the Alert

under EAL CA2.1, CA2.2 or CA3.1 will occur if required.
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CU3.2 (cont)
During refueling operations, the level in the Reactor Vessel will normally be maintained

above the vessel flange. Refueling operations that lower water level below the vessel

flange are carefully planned and procedurally controlled. Loss of forced decay heat

removal at reduced inventory may result in more rapid increases in ROS/Reactor Vessel

temperatures depending on the time since shutdown. Escalation directly to the Alert under

EAL CA3.1 is provided should an unplanned event result in RCS temperature exceeding

the Technical Specification cold shutdown temperature limit with Containment closure not

established.

Unlike the Cold Shutdown mode, normal means of RCS temperature indication and

Reactor Vessel level indication may not be available in the Refueling mode. Redundant

means of Reactor Vessel level indication are therefore procedurally installed to assure that

the ability to monitor level will not be interrupted. However, if all level and temperature

indication were to be lost in either the Cold Shutdown or Refueling modes, this EAL would

result in declaration of a NOUE if either temperature or level indication cannot be restored

within 15 minutes from the loss of both means of indication. Escalation to Alert under EAL

CA3.1 would be based on an increase of RCS pressure or exceeding the temperature

criterion (2000F, ref. 1).

Reactor Vessel water level is normally monitored using the following instruments (ref. 2):

" Standpipe level indication RC-LI-( )OOA

" RCS Narrow Range Level indication RC-LR-( )05

* RVLIS Upper Range Train A

* RVLIS Upper Range Train B

* RVLIS Full Range

Relevant RCS levels and indications are given in Figure C-5 (ref. 2).
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CU3.2 (cont)
The SEM must remain attentive to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.

SPS Basis Reference(s):

1. Technical Specifications 1.0.C.2 Definition for Cold Shutdown

2. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

3. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

4. ( )-AP-27.00 Loss of Decay Heat Removal Capability

5. UFSAR Section 7.10

6. UFSAR Section 7.12

7. NRC EAL FAQ 2006-012
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CU3.2 (cont)
Figure C-5: RCS Levels and Indications

I-)

-83.3'

-28.8'

- +6 Feet 5 3/8 Inches

- 1Foot 10 1/3 Inches
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RVLIS Full Range
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CA3.1
Category:

Sub-category:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

3 - RCS Temperature

Inability to maintain plant in cold shutdown with irradiated fuel in
the Reactor Vessel

EAL:

CA3.1 Alert

An unplanned event results in RCS temperature > 200'F for > Table C-3 duration (Note 3)

OR

RCS pressure increase > 10 psig due to a loss of RCS cooling (does not apply in solid
plant operations)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-3 RCS Reheat Duration Thresholds

RCS Containment Closure Duration
(Note 4)

Intact and not N/A 60 minutes*
Reduced/Decreased
Inventory

Not Intact OR Established 20 minutes*
Reduced / Decreased Not Established 0 minutes
Inventory

* If an RCS heat removal system is in operation within this time
frame and RCS temperature is being reduced, this EAL is not
applicable.

Note 4: Containment closure established means potential escape paths for fission product
radioactivity within containment are closed, preventing release to the environment.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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CA3.1 (cont)
Basis:

This EAL 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 design and level instrumentation problems can lead to conditions in which

decay heat removal is lost and core uncovery can occur. NRC analyses show that some

event sequences can cause core uncovery in 15 to 20 minutes and severe core damage

within an hour after decay heat removal is lost.

The first threshold in Table 0-3 addresses complete loss of functions reqluired for core

cooling for greater than 60 minutes during Refueling and Cold Shutdown modes when

RCS integrity is established (irrespective of the status of Containment closure). RCS

integrity should be considered to be in place when the RCS pressure boundary is in its

normal condition for the Cold Shutdown mode of operation (e.g., no freeze seals). The

status of Containment closure in this threshold is immaterial given that the RCS is

providing a high-pressure barrier to fission product release to the environment. The 60-

minute interval should allow sufficient time to restore cooling without a substantial

degradation in plant safety. The asterisk highlights the note at the bottom of the table.
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CA3.1 (cont)
Containment closure is the action to secure Containment as.a functional barrier to fission

product release during plant shutdown conditions (ref. 3). The status of Containment

closure is tracked if plant conditions change that could raise the risk of a fission product

release as a result of a loss of decay heat removal.

The second and third thresholds in Table C-3 address the complete loss of functions

required for core cooling during Refueling and Cold Shutdown modes for either:

* Greater than 20 minutes when Containment closure is established, but RCS integrity is

either not established or at Reduced/Decreased Inventory.

* Immediately when neither Containment closure nor RCS integrity are established (or at

Reduced/Decreased 'Inventory).

Decreased Inventory is defined as a condition with fuel in the Reactor Vessel and any

RCS Loop Stop Valve closed, or RCS water level less than five percent (5%) in the

pressurizer. (With the Reactor Vessel Head removed and the Reactor Cavity filled to at

least 23 feet above the Reactor Vessel Flange, the RCS is not considered to be in a

decreased inventory condition.) (VPAP-2805, Shutdown Risk Program).

Reduced Inventory is defined as a condition with fuel in the Reactor Vessel and water

level lower than three feet below the Reactor Vessel flange. This corresponds to a plant

elevation of 15.7 ft. If reading RCS Level from the MCR on RC-LI-OOOA, RCS

STANDPIPE, Reduced Inventory corresponds to an indicated level of 16.25 ft due to

instrument uncertainties (VPAP-2805, Shutdown Risk Program; and ( )-OSP-ZZ-004, Unit

()Safety Systems Status List for Cold Shutdown/Refueling Conditions).

Page 134 of 329



Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

CA3.1 (cont)
RCS integrity should be assumed to be in place when the RCS pressure boundary is in its

normal condition for the Cold Shutdown mode of operation (e.g., no freeze seals). With the

Pressurizer PORV(s) blocked open, the RCS is considered not intact. The allowed 20-

minute interval is included to allow operator action to restore the heat removal function, if

possible. The allowed time frame is consistent with the guidance provided by Generic

Letter 88-17, "Loss of Decay Heat Removal" (discussed later in this basis) and is believed

to be conservative given that a low pressure Containment barrier to fission product release

is established. The asterisk highlights the note at the bottom of the table. The note

indicates that the second threshold is not applicable if actions are successful in restoring

an RCS heat removal system to operation and RCS temperature is being reduced within

the 20-minute interval.

No delay time is allowed with Containment closure not established and the RCS not intact

or at Reduced/Decreased Inventory because of the evaporated reactor coolant that may

be released into the Containment during this heatup condition could also be directly

released to the environment.

Escalation to a Site Area Emergency would be under EAL CS2.1, CS2.2 or CS2.3 should

boiling result in significant Reactor Vessel water level loss leading to core uncovery.

A loss of Technical Specification components alone is not intended to constitute an Alert.

The same is true of a momentary unplanned excursion above 200OF (ref. 1) when the heat

removal function is available.

P-()-458 and P-0-403 provide RCS narrow range pressure indication (ref. 5, 6).

The SEM must remain alert to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.
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CA3.1 (cont)
SPS Basis Reference(s):

1. Technical Specifications 1.0.C.2 Definition for Cold Shutdown

2. ( )-GOP-1.1 Unit Startup, RCS Heatup from Ambient to 195 0F

3. VPAP-2805, Shutdown Risk Program

4. ( )-OSP-ZZ-004 Unit ( ) Safety Systems Status List for Cold Shutdown/Refueling
Conditions

5. 1-IPT-CC-RC-P-458 Reactor Coolant System Pressure Loop P-( )-458 Channel
Calibration

6. 2-IPT-CC-RC-P-403 Reactor Coolant System Pressure Loop P-( )-403 Channel
Calibration

6. ( )-OSP-CT-214 Containment Closure

7. ( )-OP-CT-001 Containment Penetration Breach Log
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Category:

Sub-category:

.Initiating Condition:

CU4.1
C - Cold Shutdown / Refueling System Malfunction

4 - Communications

Unplanned loss of all onsite or offsite communications capabilities

EAL:

CU4.1 Notification of Unusual Event

Loss of all Table C-2 onsite (internal) communications capability affecting the ability to
perform routine operations

OR

Loss of all Table C-2 offsite (external) communications capability

Table C-2 Communications Systems

Onsite Offsite
System (internal) (external)

Radio Communications System X

Public Address and Intercom System X

Private Branch Telephone Exchange (PBX) X

Sound Powered Telephone System X

Commercial Telephone System X

Dedicated NRC Communications X
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CU4.1 (cont)
Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL addresses loss of communications capability that either prevents the plant

operations staff from performing routine tasks necessary for onsite plant operations or

inhibits the ability to communicate problems externally to offsite authorities from the

Control Room. The loss of offsite communications ability encompasses the loss of all

means of communications with offsite authorities and is expected to be significantly more

comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform

state and local authorities of plant problems. This should include Commercial Telephone

System (CTS), FAX transmissions and dedicated phone systems. This EAL is applicable

only when extraordinary means are being utilized to make communications possible (e.g.,

relaying of information from radio transmissions, individuals being sent to offsite locations,

etc.).

The station communications system is designed to provide redundant means to

communicate with all essential areas of the station associated with Units 1 and 2 and to

essential locations remote from the station during normal operation and under accident

conditions. Communication systems vital to operation and safety are designed so that

failure of one component would not impair the reliability of the total communications

system. Onsite/offsite communications include one or more of the systems listed in Table

C-2 (ref. 1).
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CU4.1 (cont)
* Radio Communications System (onsite and offsite)

An Ultra-High Frequency (UHF) two-vway radio trunking system is provided at the

Station consisting of base stations/repeaters, mobile units installed in emergency

vehicles, and hand-held portable radios. The radio trunking system provides system

redundancy and independent emergency backup equipment for designated station

functions.

In addition to onsite communications, this system also provides for communications

within a ten mile radius of the Station. During an emergency, this system will allow

direct contact with Radiation Monitoring Teams, Security vehicles, and a separate

channel (Talk Group) between the Security Central Alarm Station and the Surry

County Sheriffs Department.

0 Public Address and Intercom System (onsite)

A five channel public address and intercom system (Gai-Tronics System) is installed

in the station. The system power is supplied from a power supply which will

maintain the system in an operational condition in the event of a normal station

service power failure.

0 Private Branch Telephone Exchanqie (PBX) (onsite)

The PBX system provides switched local and trunked telephone service. The PBX

switching equipment is physically located within the Protected Area and is

connected to a commercial telephone exchange in Smithfield, Virginia.
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CU4.1 (cont)
* Sound Powered Telephone System (onsite)

This system is a multiple channel system connecting selected operating areas of

the plant. Headsets consisting of an earphone and microphone are connected to a

two wire channel for direct communication between persons in different areas.

Operation of this system is not dependent on the availability of the electrical power

system. During an emergency, the system would provide an alternate means of

relaying messages.

* Commercial Telephone (offsite)

Commercial telephone lines are provided between the Station and a commercial

telephone exchange in Smithfield, Virginia. These lines are connected into the

Station PBX. In addition, lines are provided for communications between the Station

and the commercial telephone network independent of the PBX system.
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CU4.1 (cont)
Dedicated NRC Communications (offsite)

Separate commercial telephone lines are dedicated to the NRC and include the

following:

o Emergency Notification System (ENS): The ENS is the system on which

initial notifications, as well as ongoing information about plant systems,

status and parameters, are provided to the NRC. ENS lines are located in the

Control Room, TSC and LEOF.

o Health Physics Network (HPN): Provides for communications regarding

radiological and meteorological conditions, assessments, trends, and

protective measures. HPN lines are located in the TSC and LEOF.

o Reactor Safety Counterpart Link (RSCL): Allows for internal NRC

discussions regarding plant and equipment conditions. RSCL lines are

located in the TSC and LEOF.

o Protective Measures Counterpart Link (PMCL): Allows for the conduct of

internal NRC discussions on radiological releases, meteorological conditions,

and protective measures. PMCL lines are located in the TSC and LEOF.

o Emergency Response Data System (ERDS): Allows for transmittal of reactor

parametric data from the site to the NRC. Plant data will be transmitted to the

NRC Operations Center, via modem, from the PCS.

O Management Counterpart Link (MCL): This system has been established for

internal discussions between the NRC Executive Team Director/members

and the NRC Director of Site Operations or licensee management. MCL lines

are located in the TSC and LEOF.
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CU4.1 (cont)
o Local Area Network (LAN) Access: Provides access to the NRC local area

network. Telephone jacks are provided in the TSC and LEOF for NRC LAN

access.

SPS Basis Reference(s):

1. Surry Power Station Emergency Plan, Section 7.2

2. UFSAR Section 7.7.1
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CU5.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 5 - RCS leakage

Initiating Condition: RCS leakage

EAL:

CU5.1 Notification of Unusual Event

Inability to establish or maintain pressurizer level > 14.4% or RCS target level band (if
pressurizer level was intentionally being controlled below the low level setpoint) due to
RCS leakage

Mode Applicability:

5 - Cold Shutdown

Basis:

The conditions of this EAL may be a precursor of more serious conditions and, as a result,

is considered to be a potential degradation of the level of safety of the plant. The inability

to establish or maintain pressurizer level above the low pressurizer level setpoint or RCS

target level band (if RCS level was intentionally being maintained below the pressurizer

low level setpoint) is indicative of the initiating condition. A level transmitter provides a

signal that will actuate an alarm when the pressurizer liquid level falls to a fixed level

setpoint (14.4%).

The phrase "...due to RCS leakage" signifies that classification under this EAL is only

required if the low pressurizer level is due to undesired loss of coolant from the RCS.

Other EALs (CU2.1 and CU2.2) address the Refueling mode. In cold shutdown, the RCS

will normally be intact and RCS inventory and level monitoring means such as pressurizer

level indication and makeup volume control tank levels are normally available. In the

Refueling mode, the RCS is not intact and Reactor Vessel level and inventory are

monitored by different means.
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CU5.1 (cont)
SPS Basis Reference(s):

1. 1-DRP-005 Instrumentation Setpoints: Level Controller LC-RC-459C, Ann. PnI.CE8
PZR LOW LEVEL HEATERS OFF AND LETDOWN ISOLATION

2. NRC EAL FAQ 2006-014
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CU6.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 6 - Inadvertent Criticality

Initiating Condition: Inadvertent criticality

EAL:

CU6.1 Notification of Unusual Event

An unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

Sustained is defined as prolonged, not intermittent or of transitory nature.

This EAL addresses criticality events that occur in Cold Shutdown or Refueling modes

(NUREG 1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants

in the United States) such as fuel misloading events and inadvertent dilution event. This

EAL indicates a potential degradation of the level of safety of the plant, warranting a NOUE

classification.

The term "sustained" is used in order to allow exclusion of expected short-term positive

startup rates from planned fuel bundle or control rod movements during core alteration.

These short-term positive startup rates are the result of the increase in neutron population

due to subcritical multiplication.

SPS Basis Reference(s):

1. UFSAR Section 7.4

2. UFSAR Table 7.4-1

3. UFSAR Table 7.4-2

Page 145 of 329



Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

Category E - ISFSI

EAL Group: ANY (EALs in this category are applicable to

any plant condition, hot or cold.)

An independent spent fuel storage installation (ISFSI) is a complex that is designed and

constructed for the interim storage of spent nuclear fuel and other radioactive materials

associated with spent fuel storage. A significant amount of the radioactive material

contained within a cask/canister must escape its packaging and enter the biosphere for

there to be a significant environmental effect resulting from an accident involving the dry

storage of spent nuclear fuel. Formal offsite planning is not required because the

postulated worst-case accident involving an ISFSI has insignificant consequences to the

public health and safety:

A NOUE is declared on the basis of the occurrence of an event of sufficient magnitude that

a loaded cask/canister confinement boundary is damaged or violated. This includes

classification based on a loaded fuel storage cask/canister confinement boundary loss

leading to the degradation of the fuel during storage or posing an operational safety

problem with respect to its removal from storage.

A hostile security event that leads to a potential loss in the level of safety of the ISFSI is a

classifiable event under Security category EAL HA4.1.
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EUI.1
Category: ISFSI

Sub-category: None

Initiating Condition: Damage to a loaded cask confinement boundary

EAL:

EUI.1 Notification of Unusual Event

Damage to a loaded cask/canister confinement boundary

Mode Applicability:

All

Basis:

A NOUE in this EAL is categorized on the basis of the occurrence of an event of sufficient

magnitude that a loaded Sealed Surface Storage Cask (SSSC) or NUHOMS Dry Storage

Canister (DSC) confinement boundary is damaged or violated. This includes classification

based on a loaded fuel storage cask/canister confinement boundary loss leading to the

degradation of the fuel during storage or posing an operational safety problem with respect

to its removal from storage.

Confinement Boundary is defined as the barrier(s) between areas containing radioactive

substances and the environment. Therefore, damage to a confinement boundary must be

a confirmed physical breach between the spent fuel and the environment for either the

SSSCs or the DSCs. For the SSSCs, this would also include a confirmed loss of both

cask seals.
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EUl.1 (cont)
The Surry ISFSI is about 3,300 feet southeast of the Unit 1 and Unit 2 Containment

buildings along the service road that runs parallel to the intake canal. There is room for

three concrete storage pads on which the loaded Sealed Surface Storage Casks (SSSCs)

and Dry Storage Canisters (DSCs) are placed (ref. 1). The storage pads are built in

sequence, as needed, and in an order which minimizes radiation exposures. Each storage

pad is surrounded by an inner security fence. Another fence encloses the perimeter of the

ISFSI site. The Sealed Surface Storage Casks (SSSCs) and Dry Storage Canisters

(DSCs) are totally passive systems with natural convection cooling in air sufficient to

maintain safe fuel clad temperatures. The cask/canister walls provide adequate shielding

and no radioactive products are released under any credible conditions.

The ISFSI does not require continuous surveillance by the operations staff or operator

actions, even during postulated accidents. Concrete pads that contain SSSCs have an

alarm panel for its casks with two conditions that will cause an alarm. Monitoring devices

actuate a pressure switch at a preset alarm level dependent on the cask type. Each of the

cask alarms initiates an LED alarm light on the local alarm panel at the ISFSI. The alarm

point indicates the specific cask and parameter in question. Leakage monitoring for the

DSCs is not required due to the design of the canister. In addition, the initiation of any

alarm (low pressure) or loss of power to the alarm panel energizes two beacon lights on a

pole near the main access gate to the ISFSI. A decrease in pressure on the cask could

indicate leaking seals. The beacon can be seen by Security in the tower. Security in turn

alerts the Control Room..
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EU1.1 (cont)
SPS Basis Reference(s):

1. SPS ISFSI SAR

2. O-AP-52 ISFSI TRBL

3. O-OP-FH-025 Castor V/21

4. OP-4.35 NAC 1-28

5. OP-4.45 Westinghouse MC-10

6. O-OP-FH-055 Castor X/33

7. Transnuclear FSAR "NUHOMS Horizontal Modular Storage System for Irradiated
Nuclear Fuel"

8. O-OP-FH-073 TC/DSC Transfer to ISFSI and DSC Transfer from TC to HSM
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Category H - Hazards

EAL Group: ANY (EALs in this category are applicable to

any plant condition, hot or cold.)

Hazards are non-plant, system-related events that can directly or indirectly affect plant

operation, reactor plant safety or personnel safety.

The events of this category pertain to the following subcategories:

1. Natural & Destructive Phenomena

Natural events include hurricanes, earthquakes or tornados that have potential to

cause plant structure or equipment damage of sufficient magnitude to threaten

personnel or plant safety. Non-naturally occurring events that can cause damage to

plant facilities and include aircraft crashes, missile impacts, etc.

2. Fire or Explosion

Fires can pose significant hazards to personnel and reactor safety. Appropriate for

classification are fires within the site Protected Area or which may affect operability of

vital equipment.

3. Toxic, Asphyxiant & Flammable Gas

Non-naturally occurring events that can cause damage to plant facilities and include

toxic, asphyxiant or flammable gas leaks.

4. Security

Unauthorized entry attempts into the Protected Area, bomb threats, sabotage attempts,

and actual security compromises threatening loss of physical control of the plant.

5. Control Room Evacuation

Events that are indicative of loss of Control Room habitability. If the Control Room must

be evacuated, additional support for monitoring and controlling plant functions is

necessary through the emergency response facilities.
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6. Judcment

The EALs defined in other categories specify the predetermined symptoms or events

that are indicative of emergency or potential emergency conditions and thus warrant

classification. While these EALs have been developed to address the full spectrum of

possible emergency conditions which may warrant classification and subsequent

implementation of the Emergency Plan, a provision for classification of emergencies

based on operator/management experience and judgment is still necessary. The EALs

of this category provide the SEM the latitude to classify emergency conditions

consistent with the established classification criteria based upon their judgment.
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HUI.1
Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HUI.1 Notification of Unusual Event

Seismic event identified by any TWO of the following:

* Earthquake felt in the plant

* Strong Motion Accelerograph Event Indicator activated

* National Earthquake Information Center

Mode Applicability:

All

Basis:

The method of detection with respect to emergency classification relies on the agreement

of the shift operators on-duty in the Control Room that the suspected ground motion is a

"felt earthquake" as well as the actuation of the SPS seismic instrumentation. Consensus

of the Control Room operators with respect to ground motion helps avoid unnecessary

classification if the seismic switches inadvertently trip or detect vibrations not related to an

earthquake.

Three accelerometers and one seismic trigger sense ground motion at SPS. Two triaxial

accelerometers are installed in the Unit 1 Containment; one instrument is located on

elevation 27 ft 7 in. and the other instrument is located on elevation 47 ft 4 in. A third

triaxial accelerometer is installed in the free-field accelerometer enclosure, located 8 feet

west of the security fence and 8 feet south of the sally port. When the seismic trigger unit

located with the free-field accelerometer senses ground motion acceleration, the Event

Indicator on the Strong Motion Accelerograph is activated and the annunciator VSP-45 (E-

7), ACCELEROGRAPH UNIT OPER, is received in the Control Room.
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HUl.1 (cont)
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 inventory 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."

Damage to some portions of the site may occur as a result of the felt earthquake but it

should not affect the ability of safety functions to operate. This event escalates to an Alert

under EAL HA1.1 if the earthquake exceeds Operating Basis Earthquake (OBE) levels.

SPS Basis Reference(s):

1. 0-AP-37 Seismic Event
2. 0-VSP-E7 ACCELEROGRAPH UNIT OBE
3. UFSAR Section 2.5
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HU1.2
Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting the Protected Area

HU1.2 Notification of Unusual Event

Report by plant personnel of tornado or high winds > 100 mph striking within Protected
Area boundary

Mode Applicability:

All

Basis:

This EAL is based on the assumption that a tornado striking (touching down) or sustained

design force winds (> 105 mph, ref. 1) within the Protected Area may have potentially

damaged plant structures containing functions or systems required for safe shutdown of

the plant. All station structures are designed to withstand a basic wind loading of 105 mph.

If such damage is confirmed visually or by other in-plant indications, the event may be

escalated to an Alert under EAL HA1.2.

Wind speed instruments can measure wind speeds up to 168 mph (ref. 3). Control Room

recorders and plant computer points have an upper range of 100 mph. Therefore, 100

mph is used for the EAL due to indication limitations in the Control Room (ref. 4).

It is recognized that the wind speed instruments are located outside the Protected Area.

For the purpose of this EAL, these wind speed recordings are assumed to be

representative of wind speeds within the Protected Area boundary.
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SPS Basis Reference(s):

1. UFSAR Section 2.2.2.2
2. UFSAR Section 15.2.3
3. DCP 03-074
4. NCRODP-68-S Meteorological Monitoring System
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HU1.3
Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area
(turbine)

EAL:

HUl.3 Notification of Unusual Event

Report of turbine failure resulting in casing penetration or damage to turbine or generator
seals

Mode Applicability:

All

Basis:

This EAL is intended to address main turbine rotating component failures of sufficient

magnitude to cause observable damage to the turbine casing or to the seals of the turbine

generator. For example, a turbine missile can be caused by brittle fracture of a rotating

turbine part at or near turbine operating speed, or by ductile fracture upon runaway after

extensive, highly improbable, control system failures. In the event of missile ejection, the

probability of a strike on a plant region is a function of the energy and direction of an

ejected missile and of the orientation of the turbine with respect to the plant region (ref. 1).

Of major concern is the potential for significant leakage of combustible fluids (lubricating

oils) and gases (hydrogen cooling) to the plant environs. It is not the intent of this EAL to

classify minor operational leakage. Actual fires and flammable gas build up are

appropriately classified through other EALs. This EAL is consistent with the definition of a

NOUE while maintaining the anticipatory nature desired and recognizing the risk to non-

safety related equipment. Escalation of this emergency classification level, if appropriate,

would be via HA1.3 based on damage done by projectiles generated by the failure.
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HU1.3 (cont)
SPS Basis Reference(s):

1. UFSAR Figure 14.2-81
2. UFSAR Section 14.2.13
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HU1.4
Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting the Protected Area

HU1.4 Notification of Unusual Event

Uncontrolled flooding in any Table H-1 area that has the potential to affect safety related
equipment needed for the current operating mode

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels
* Emergency Switchgear & Relay Rooms
* Unit Switchgear Room
• Reactor Containment
* Safeguards Complex (incl. Cont. Spray Pump Area &

Main Steam Valve House)
* Main Control Room
* Emergency Diesel Generators Rooms 1, 2 and 3
* Auxiliary / Fuel / Decontamination Buildings
" Underground Fuel Oil Pump House Rooms
" Intake Structure - Emergency Service Water Pump

House
* Turbine Building
• Mechanical Equipment Rooms 3, 4 & 5
* Cable Tray Room

Mode Applicability:

All
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Basis:

This EAL addresses flooding caused by internal events (e.g., component failures,

circulating water, component cooling or service water line ruptures, equipment

misalignment, fire suppression system actuation, outage activity mishaps, etc.) that results

in the potential to affect safety related equipment. Uncontrolled internal flooding that

degrades safety-related equipment or creates a safety hazard precluding access

necessary for the safe operation or monitoring of safety related equipment warrants

escalation to an Alert emergency classification under EAL HA1.4.

The internal flooding areas are important drainage areas and typically contain systems that

are (ref.1):

" Required for safe shutdown of the plant

* Not designed to be wetted or submerged

* Susceptible to internal flooding events

Internal flooding is alarmed by the following annunciators:

* ()E-D2, CNDSR PIT HI LVL

* ()E-D3, CNDSR PIT HI HI LVL

• ()E-D4, AMERTAP HI LVL

* ()E-C5, AMERTAP PIT HI HI LVL

" O-VSP-M4, FLOOD CONT PNL TRBL

The Turbine Buildings are connected by the common sump and doors. Both buildings

should be investigated when flooding is reported (ref. 2). After water has entered the

ESGR, emergency buses will be grounded when water level reaches approximately 4

inches on the floor. The DC bus/vital buses will be lost when water level reaches

approximately 8 inches on the floor (ref. 3).
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HUl.4 (cont)
Flooding as used in this EAL describes a condition where water is entering the room faster

than installed equipment is capable of removal, resulting in a rise of water level within the

room. Classification of this EAL should not be delayed while corrective actions are being

taken to isolate the water source.

SPS Basis Reference(s):

1. SPS IPE Appendix E Section E.3.1, Screening of SPS Flood Areas

2. 0-AP-13 Turbine Building or MER 3 Flooding

3. 0-AP-13.01 Uncontrollable Turbine Building Flooding
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HU1.5
Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HU1.5 Notification of Unusual Event

High Level Intake level < 23 ft.
(with either unit's RCS temperature > 3500 F or RCS pressure > 450 psig)

OR

James River level > 24 ft. MSL (top of ESWPH air intake louver dike)

Mode Applicability:

All

Basis:

A minimum level of 17.2 feet in the High Level Intake canal is required to provide design

flow of Service Water through the Recirculation Spray heat exchangers during a loss-of-

coolant accident for the first 24 hours. If the water level falls below 23 ft. 6 in., signals are

generated to trip both unit's turbines and to close the nonessential Circulating and Service

Water valves. A High Level Intake canal level of 23 ft. 6 in. ensures actuation prior to canal

level falling to elevation 23 ft. (ref. 2). The 23 ft. is selected since this is the allowable

Technical Specification operating level. The remaining six feet of canal level is provided

coincident with Emergency Service Water (ESW) pump operation as the required source

of Service Water for heat Ibads following the Design Basis Accident. If High Level Intake

level decreases below 17.2 ft, the event may be escalated to an Alert under EAL HA1.5.
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The sill of the ESW Pump House door and the air intake louver openings are located at

Elevation 21 ft. 2 in. The doors are equipped with removable seal plates which, when

installed, limit water ingress into the ESW pump house such that continued emergency

service water pump operation is not jeopardized through this pathway during the design

basis hurricane. The air intake louver openings are protected against flooding to Elevation

24 feet by watertight wells on the inside walls of the pump house (ref. 1). If James River

level rises to greater than 26.5 ft. MSL, the event may be escalated to an Alert under EAL

HA1.5.

SPS Basis Reference(s):

1. UFSAR Section 2.3.1.2 Floods

2. Technical Specifications Section 3.14 Circulating and Service Water Systems

3. O-AP-12.01 Loss of Intake Canal Level

4. Station Drawing 11448-FM-55B
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HA1.1
Category:

Sub-category:

Initiating Condition:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HAl.1 Alert

Strong Motion Accelerograph indicates seismic event > Operating Basis Earthquake
(0.07g horizontal or 0.04g vertical)

AND

Earthquake confirmed by any of the following:

* Earthquake felt in plant

* National Earthquake Information Center
* Control Room indication of degraded performance of any safety-related structure,

system, or component

Mode Applicability:

All

Basis:

This EAL addresses events that may have resulted in a safe shutdown area being

subjected to forces beyond design limits and thus damage may be assumed to have

.occurred to plant safety-related structures, systems and components. The initial report

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.
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Ground motion acceleration of 0.07g horizontal or 0.04g vertical is the Operating Basis

Earthquake (ref. 1). SPS Class I structures and equipment are designed to withstand

maximum horizontal ground acceleration of 7% of gravity. Vertical acceleration is taken as

being two-thirds of horizontal (2/3 x 0.07g = 0.04g), assumed acting simultaneously and in

proper phase to be additive to loads or stresses from horizontal motions.

Ground motion acceleration at the OBE is unmistakably a "felt" earthquake and is

significantly greater than the ground motion acceleration required to activate the Event

Indicator on the Strong Motion Accelerograph which, in turn, activates annunciator VSP-45

(E-7), ACCELEROGRAPH UNIT OPER, in the Control Room.

Should the Strong Motion Accelerograph become inoperable, compensatory measures as

specified in 0-AP-37.00 Seismic Event should be followed.

SPS Basis Reference(s):

1. UFSAR Section 2.5

2. O-AP-37.00 Seismic Event

3. O-VSP-E7 ACCELEROGRAPH UNIT OBE
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HA1.2
Category:

Sub-category:

Initiating Condition:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.2 Alert

Tornado or high winds > 100 mph resulting in EITHER:

* Visible damage to any safety-related structure, system, or component within any
Table H-1 Area

OR

* Control Room indication of degraded performance of any safety-related structure,
system, or component

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels
" Emergency Switchgear & Relay Rooms
* Unit Switchgear Room
* Reactor Containment

* Safeguards Complex (incl. Cont. Spray Pump Area
& Main Steam Valve House)

" Main Control Room
" Emergency Diesel Generators Rooms 1, 2 and 3
* Auxiliary / Fuel / Decontamination Buildings
* Underground Fuel Oil Pump House Rooms
* Intake Structure - Emergency Service Water Pump

House
* Turbine Building

• Mechanical Equipment Rooms 3, 4 & 5
" Cable Tray Room
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Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 10 CFR 50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

This threshold addresses events that may have resulted in a safe shutdown area being

subjected to forces beyond design limits and thus damage may be assumed to have

occurred to plant safety-related structures, systems and components. Table H-1 safe

shutdown areas house equipment the operation of which may be needed to ensure the

reactor safely reaches and is maintained in its lowest energy state (ref. 1). Personnel

access to safe shutdown areas may be an important factor in monitoring and controlling

equipment operability. Safe shutdown areas include structures that are in contact with or

immediately adjacent to the areas that actually contain the equipment of concern. The

Alert classification is appropriate if relevant plant parameters indicate that the performance

of safety-related structures, systems and components in the affected safe shutdown areas

has been degraded. No attempt should be made to fully inventory the actual magnitude of

the damage or quantify the degradation of safety-related structure, system and component

performance prior to declaration of an Alert under this threshold. The declaration of an

Alert and the activation of the TSC provide the SEM with the resources needed to perform

detailed damage assessments.
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HAl.2 (cont)
This EAL is based on Class 1 structural design equivalent wind speed of 105 mph (ref. 2).

Wind speed instruments can measure wind speeds up to 168 mph (ref. 4). All station

structures are designed, however, to withstand wind speed of 105 mph (ref. 3). Sustained

wind loads above this magnitude can cause damage. Control Room recorders and plant

computer points have an upper limit of 100 mph. Therefore, 100 mph is used for the EAL

due to indication limitations in the Control Room (ref. 5).

It is recognized that the wind speed instruments are located outside the Protected Area.

For the purpose of this EAL, these wind speed recordings are assumed to be

representative of wind speeds within the Protected Area boundary.

SPS Basis Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
2. UFSAR Section 2.2.2.2
3. UFSAR Section 15.3
4. DCP 03-074
5. NCRODP-68-S Meteorological Monitoring System
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HA1.3
Category:

Sub-category:

Initiating Condition:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.3 Alert

Turbine failure-generated missiles resulting in EITHER:

Any visible damage to any safety-related structure, system, or component within any
Table H-1 area

OR

Control Room indications of degraded performance of those safety systems resulting
from turbine failure-generated missiles

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels
* Emergency Switchgear & Relay Rooms
* Unit Switchgear Room,
" Reactor Containment
* Safeguards Complex (incl. Cont. Spray Pump Area

& Main Steam Valve House)
" Main Control Room
" Emergency Diesel Generators Rooms 1, 2 and 3
" Auxiliary / Fuel / Decontamination Buildings
" Underground Fuel Oil Pump House Rooms
" Intake Structure - Emergency Service Water Pump

House
" Turbine Building
" Mechanical Equipment Rooms 3, 4 & 5
* Cable Tray Room
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Mode Applicability:

All

Basis:
Safety-related structures, systems and components (as defined in 10 CFR 50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.

This EAL is intended to address the threat to safety-related equipment imposed by

missiles generated by main turbine rotating component failures. For example, a turbine

missile can be caused by brittle fracture of a rotating turbine part at or near turbine

operating speed, or by ductile fracture upon runaway after extensive, highly improbable,

control system failures. In the event of missile ejection, the probability of a strike on a plant

region is a function of the energy and direction of an ejected missile and of the orientation

of the turbine with respect to the plant region (ref. 1).

The list of Table H-1 areas includes all areas containing safety-related equipment, their

controls, and their power supplies (ref. 2). This EAL is, therefore, 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.

SPS Basis Reference(s):

1. UFSAR Figure 14.2-81
2. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
3. UFSAR Section 14.2.13
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HA1.4
Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.4 Alert

Uncontrolled flooding resulting in EITHER:

Control Room indications of degraded performance of safety-related structure, system
or component within any Table H-1 area

OR
Creating an industrial safety hazard (e.g. electric shock) in any Table H-1 area that
precludes access necessary to operate or monitor any safety-related structure,
system or component

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels

* Emergency Switchgear & Relay Rooms

* Unit Switchgear Room

• Reactor Containment

* Safeguards Complex (incl. Cont. Spray Pump Area
& Main Steam Valve House)

* Main Control Room

0 Emergency Diesel Generators Rooms 1, 2 and 3

* Auxiliary / Fuel / Decontamination Buildings

* Underground Fuel Oil Pump House Rooms

• Intake Structure - Emergency Service Water Pump
House

* Turbine Building

* Mechanical Equipment Rooms 3, 4'& 5

0 Cable Tray Room
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HAl.4 (cont)
Mode Applicability:

All

Basis:

This EAL addresses flooding caused by internal events (e.g., component failures,

circulating water, component cooling or service.water line ruptures, equipment

misalignment, fire suppression system actuation, outage activity mishaps, etc.) that results

in degraded safety-related structure, system and component performance. The internal

flooding areas are important drainage areas and typically contain systems that are (ref. 1):

" Required for safe shutdown of the plant
" Not designed to be wetted or submerged
" Susceptible to internal flooding events

Internal flooding is alarmed by the following annunciators:

* ()E-D2, CNDSR PIT HI LVL

* ()E-D3, CNDSR PIT HI HI LVL

* ()E-D4, AMERTAP HI LVL

* ()E-C5, AMERTAP PIT HI HI LVL

* O-VSP-M4, FLOOD CONT PNL TRBL

The Turbine Buildings are connected by the common sump and doors. Both buildings

should be investigated when flooding is reported (ref. 2). After water has entered the

ESGR, emergency buses will be grounded when water level reaches approximately 4

inches on the floor. The DC bus/vital buses will be lost when water level reaches

approximately 8 inches on the floor (ref. 3).

Uncontrolled internal flooding that has degraded safety-related equipment in Table H-1

(ref. 1) safe shutdown areas or created a safety hazard precluding access necessary for

the safe operation or monitoring of safety equipment warrants declaration of an Alert.
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HAl.4 (cont)
Flooding as used in this EAL describes a condition where water is entering the room faster

than installed equipment is capable of removal, resulting in a rise of water level within the

room. Classification of this EAL should not be delayed while corrective actions are being

taken to isolate the water source.

SPS Basis Reference(s):

1. SPS IPE Appendix E Section E.3.1, Screening of SPS Flood Areas

2. O-AP-13 Turbine Building or MER 3 Flooding

3. O-AP-13.01 Uncontrollable Turbine Building Flooding
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HA1.5
Category:

Sub-category:

Initiating Condition:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.5 Alert

High Level Intake level < 17.2 ft.

OR

James River'level < -9 ft. MSL (loss of suction to ESW pumps)

OR

James River level > 26.5 ft. MSL (station ground grade)

Mode Applicability:

All

Basis:

A minimum level of 17.2 feet in the High Level Intake canal is required to provide design

flow of Service Water through the Recirculation Spray heat exchangers during a loss-of-

coolant accident for the first 24 hours (ref. 2).

Water level in the James River less than -9 ft. MSL would cause loss of suction to the

ESW pumps and thus would compromise the capability to maintain High Level Intake

canal level. ESW pump suction bells are located at -9.8 ft. (ref. 4).

Other than the ESW Pump House (Circulating Water Intake Structure), Class I structures

are protected against the Maximum Probable Flood to an elevation of 26.5 ft. MSL (ref. 3),

which is Station ground grade (ref. 5).
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SPS Basis Reference(s):

1. UFSAR Section 2.3.1.2 Floods
2. Technical Specifications Section 3.14 Circulating and Service Water Systems
3. UFSAR Table 2.3-7 Maximum-Probable-Flood Protection Levels for Class I Structures
4. Station Drawing 11448-FM-55B
5. UFSAR Section 2.1.1.2, Site Description
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HA1.6
Category:

Sub-category:

Initiating Condition:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.6 Alert

Vehicle crash resulting in EITHER of the following:

* Visible damage to any safety-related structure, system, or component within any
Table H-1 area

OR

* Control Room indication of degraded performance of any safety-related structure,
system, or component

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels

* Emergency Switchgear & Relay Rooms

* Unit Switchgear Room

* Reactor Containment

" Safeguards Complex (incl. Cont. Spray Pump Area
& Main Steam Valve House)

* Main Control Room

* Emergency Diesel Generators Rooms 1, 2 and 3

* Auxiliary / Fuel / Decontamination Buildings

• Underground Fuel Oil Pump House Rooms

* Intake Structure - Emergency Service Water Pump
House

" Turbine Building

* Mechanical Equipment Rooms 3, 4 & 5

* Cable Tray Room
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HAl.6 (cont)

Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 10CFR50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant, pressure boundary
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.

Table H-1 safe shutdown areas house equipment the operation of which may be needed to

ensure the reactor reaches and is maintained in its lowest energy state (ref. 1). Personnel

access to safe shutdown areas may be an important factor in monitoring and controlling

equipment operability. This EAL addresses vehicle crashes that preclude personnel

access to safe shutdown areas or may have resulted in the area being subjected to forces

beyond design limits. It is therefore assumed that equipment operability has been

challenged or damage has occurred to plant systems necessary for safe shutdown of the

plant. The initial report 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.

This EAL addresses events such as plane, helicopter, barge, crane, car or truck crashes,

or impact of projectiles into a safe shutdown area.

If the vehicle crash is determined to be hostile in nature, the event is classified under EAL

HA4.1.

SPS Basis Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
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HU2.1
Category: H - Hazards

Sub-category: 2 - Fire or Explosion

Initiating Condition: Fire or explosion within Protected Area boundary

EAL:

HU2.1 Notification of Unusual Event

Fire in or restricting access to any Table H-1 area not extinguished within 15 minutes of
Control Room notification or verification of a Control Room alarm (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels
* Emergency Switchgear & Relay Rooms
* Unit Switchgear Room
* Reactor Containment
* Safeguards Complex (incl. Cont. Spray Pump Area

& Main Steam Valve House)
* Main Control Room
* Emergency Diesel Generators Rooms 1, 2 and 3
* Auxiliary / Fuel / Decontamination Buildings
" Underground Fuel Oil Pump House Rooms
" Intake Structure - Emergency Service Water Pump

House
* Turbine Building
* Mechanical Equipment Rooms 3, 4 & 5

" Cable Tray Room
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Mode Applicability:

All

Basis:

The purpose of this EAL is to address the magnitude and extent of fires that may be

potentially significant precursors to damage to safety-related structures, systems and

components. As used here, a confirmed fire is a fire that has been identified through visual

observation and report by plant personnel or sensor alarm indication. The 15-minute

period begins when a credible report is received that a fire is occurring or a valid fire

detection system alarm is received. Validation of a fire detection system alarm includes

actions that can be taken within the Control Room or other nearby location to ensure that

the alarm is not spurious. A validated alarm is assumed to be an indication of a fire unless

personnel dispatched to the scene disprove the alarm within the 15-minute period. In other

words, a personnel report from the scene may be used to disprove a validated alarm if the

report is received within 15 minutes of the alarm. The report, however, shall not be

required to validate the alarm or used to justify the start time for the 15-minute period.

The intent of the 15-minute period is to size the fire and discriminate against small fires

that are readily extinguished (e.g., smoldering waste paper basket). The area lists are

limited and apply to buildings and areas in actual contact with or immediately adjacent to

safe shutdown areas or other significant buildings or areas. The intent of this EAL is not to

include buildings or areas that are not immediately adjacent to Table H-1 safe shutdown

areas (ref. 1). This excludes fires within free-standing support buildings, waste paper

basket fires and other small fires of no safety consequence.

EAL HA2.1 provides escalation to the Alert classification.

SPS Basis Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
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HU2.2
Category: H - Hazards

Sub-category: 2 - Fire or Explosion

Initiating Condition: Fire or explosion within Protected Area boundary

EAL:

HU2.2 Notification of Unusual Event

Report by plant personnel of an unanticipated explosion within Protected Area boundary
or at the Low Level Intake Structure resulting in visible damage to permanent structure or
equipment

Mode Applicability:

All

Basis:

For this EAL, only those unanticipated explosions within the Protected Area or at the Low

Level Intake Structure should be considered. As used here, an explosion is a rapid, violent,

unconfined combustion, or catastrophic failure of pressurized equipment that imparts

energy of sufficient force to potentially damage permanent structures, systems, or

components. 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, etc.) is sufficient for declaration. The SEM also needs to consider

any security aspects of the explosion.

A steam line break or steam explosion that damages surrounding permanent structures or

equipment would be classified under this EAL. This does not mean the emergency is

classified simply because the steam line break occurred. The method of damage is not as

important as the degradation of plant structures or equipment.

Escalation of this emergency classification level, if appropriate, would be based on HA2.1.
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If the explosion is determined to be hostile in nature, the event is classified under the

Security EALs.

On October 3, 2002, Susquehanna Unit 2 was in startup with the reactor critical at

approximately two percent power, when the startup transformer (T-20) failed (explosion

and fire). The recirculation pumps tripped due to a power loss caused by the transformer

failure. The Unit 2 reactor was manually shutdown. The initial assessment of plant

conditions was not very extensive. Several plant personnel heard two explosions and

witnessed a fire at T-20. Personnel at the scene attempted to report the information to the

main control room, but were unsuccessful because the telephone they tried to use had lost

power due to the event. A maintenance technician announced the fire via the plant public

address system, which was overheard by control room personnel. Although the control

room operators immediately responded to the overheard fire announcement, they did not

attempt to obtain more details of the T-20 failure by talking with the technician or any other

personnel who had been near the transformer. The transformer fire was evaluated against

the criteria in emergency action level [SSES EAL] 14.1, "Fire or Explosion," which stated,

in part, that the criteria for classification was "a fire lasting more than 15 minutes OR an

explosion inside the security protected area with no significant damage to station facilities."

Since the control room was unaware that an explosion had also occurred, it was concluded

no emergency condition existed because the fire lasted for 10 minutes only. Although

information related to the transformer failure (explosion and fire) was available from

security and other plant personnel, it was approximately 34 minutes before the Shift

Manager became aware that an explosion which required a NOUE classification had

occurred (ref. 1).

SPS Basis Reference(s)!

1. Susquehanna Steam Electric Station - NRC Integrated Inspection Report 50-387, -
388/02-06 dated January 24, 2003, Green Non-Cited Violation for late classification
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HA2.1
Category:

Sub-category:

Initiating Condition:

H - Hazards

2 - Fire or Explosion

Fire or explosion affecting the operability of plant safety-related
structures, systems or components required to establish or
maintain safe shutdown

EAL:

HA2.1 Alert
Fire or explosion in any Table H-1 area

AND EITHER

* Plant personnel report visible damage to any safety-related structure, system, or
component within the area

OR

* Affected system parameter indications show degraded performance

Table H-1 Safe Shutdown Areas

* Cable Vaults & Tunnels
* Emergency Switchgear & Relay Rooms
* Unit Switchgear Room
* Reactor Containment
* Safeguards Complex (incl. Cont. Spray Pump Area

& Main Steam Valve House)
* Main Control Room
* Emergency Diesel Generators Rooms 1, 2 and 3
* Auxiliary / Fuel / Decontamination Buildings
* Underground Fuel Oil Pump House Rooms
* Intake Structure - Emergency Service Water Pump

House
* Turbine Building
" Mechanical Equipment Rooms 3, 4 & 5
* Cable Tray Room
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Mode Applicability:

All

Basis:
Safety-related structures, systems and components (as defined in 10 CFR 50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.

The listed areas contain functions and systems required for the safe shutdown of the plant.

The SPS Appendix R report was consulted for equipment and plant areas required for the

applicable mode (ref. 1).

The only explosions that should be considered are those of sufficient force to: damage

permanent structures or equipment required for safe operation, or result in degraded

performance of safety-related structures, systems and components within the identified

plant areas. An explosion is a rapid, violent, unconfined combustion, or catastrophic failure

of pressurized equipment that imparts energy of sufficient force to potentially damage

permanent structures, systems, or components. No attempt is made to assess the actual

magnitude of the damage. The wording of this EAL does not imply that an assessment of

safety-related structure, system and component performance should be performed; rather

that safety-related structure, system and component parameter symptoms are degraded

as a result of the event. The declaration of an Alert and the activation of the TSC provide

the SEM with the resources needed to perform damage assessments. The SEM also

needs to consider the security aspects of the explosions.
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HA21 (cont)
A steam line break or steam explosion that damages permanent structures or equipment

would be classified under this EAL. The method of damage is not as important as the

degradation of plant structures or equipment.

SPS Basis Reference(s):
1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
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HU3.1
Category: H - Hazards

Sub-category: 3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to normal operation of the plant

EAL:

HU3.1 Notification of Unusual Event

Report or detection of toxic, corrosive, asphyxiant or flammable gases that have or could

enter the Owner Controlled Area in amounts that can affect normal plant operations

Mode Applicability:

All

Basis:

Entry into O-AP-35 Oil and Hazardous Substances Release Control does not, in and of

itself, constitute having affected normal plant operations, as defined.

This EAL is based on the existence of uncontrolled releases of toxic, corrosive, asphyxiant

or flammable gas affecting normal plant operations or the health of plant personnel. The

release may have originated within the Owner Controlled Area, or it may have originated

offsite and subsequently drifted inside the Owner Controlled Area. Offsite events (e.g.,

tanker truck accident releasing toxic gases, etc.) resulting in the plant being within the

evacuation area should also be considered in this EAL because of the adverse effect on

normal plant operations.
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HU3.1 (cont)
It is intended that releases of toxic, corrosive, asphyxiant or flammable gases are of

sufficient quantity and the release point of such gases is such that normal plant operations

would be affected. This would preclude small or incidental releases, or releases that do not

impact structures needed for plant operation. Some gases are toxic by their very nature.

Others, like carbon dioxide, can be lethal if they reduce oxygen to low

concentrations(asphyxiant) that are immediately dangerous to life and health (IDLH). NRC

position is that anytime carbon dioxide is discharged in plant areas such that the area

becomes uninhabitable, regardless of whether anyone is in the areas, conditions for

classification exist. The EAL is not intended to require significant assessment or

quantification. The EAL assumes an uncontrolled process that has the potential to affect

plant operations or personnel safety. Releases occurring during planned surveillance

activities or planned maintenance/tag-out activities, therefore, are excluded. Similarly, a

carbon dioxide release prompted by a valid indication (e.g., smoke detector) or intentional

actuation of a fire extinguisher is considered a planned release.

0-AP-35, Oil and Hazardous Substances Release Control (ref. 4), and Regulatory Guide

1.78, Evaluating the Habitability of a Nuclear Power Plant Control Room During a

Postulated Hazardous Chemical Release, Table 1, Toxicity Limits (IDLH Limits) for Some

Hazardous Chemicals, provide additional information on hazardous substances and spills.

On 6/27/2003 at North Anna, an unplanned release of carbon dioxide in the Cable

Spreading Room resulted in oxygen level within the lower level of the Service Building

stairwell dropping below that necessary for habitability. No Emergency Plan classification

was declared. North Anna received a Green non-cited violation of 10 CFR 50.54(q),

50.47(b)(4), and Section IV.B of Appendix E of 10 CFR 50, for failure to classify (ref. 1).

NRC stated that their position on the declaration of a NOUE was that anytime carbon

dioxide was discharged in plant areas such that the area became uninhabitable,

regardless of whether anyone was in the areas, the NOUE should be declared (ref. 2).
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On 5/14/2000, Ionics personnel were overcome by gases resulting from mixing two

separate chemicals together which produced chlorine gas (ref. 3). No Emergency Plan

classification was declared in this instance but classification would have been appropriate

because the event was unplanned, chlorine gas is toxic and safety of personnel within the

Owner Controlled Area was affected.

Examples of toxic, asphyxiant or flammable gas releases classified at other stations

include:

* On November 10, 2003, a 1/8 inch sealant injection plug for the Main Generator at

Seabrook was discovered out of its location. This allowed the leakage of hydrogen

gas into the Turbine Building. The fire brigade leader responded and observed a

flammable concentration of hydrogen.

* On April 2, 2002, a hose reel on the turbine building fire suppression C02 system at

Nine Mile Point was broken during work activities. The turbine building, reactor

building, radioactive waste building, and control building were evacuated. The

control room was not evacuated.

* On March 4, 2002, a non-isolable leak on a propane tank occurred at Point Beach.

The tank was approximately 500 to 750 gallons and was 55% full. The tank was

leaking at the rate of 5% decrease every 20 minutes. The tank was 25 to 30 yards

out in the Owner Controlled Area and a local area evacuation had been performed.

The local fire department was on the scene.
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HU3.1 (cont)
" On June 18, 2001, during chemical unloading of sulfuric acid from a truck trailer at

Salem, excessive acid fumes came from the tank, which was located in the turbine

building. The chemistry technician supporting the delivery experienced throat and

respiratory irritation and was transported to the hospital for examination.

" On December 21, 2000, an inadvertent (personnel error) discharge in a localized

area (switchgear room) of the reactor building occurred at Nine Mile Point.

On October 9, 2000, failure of a chemical transfer pump at Salem resulted in

leakage of 25 to 50 gallons of hydrazine from a chemical addition tank. The odor of

ammonia was detected in Unit 1 Turbine Building. The area was evacuated; no

personnel were working in the area. No safeguards activated or were needed. All

safeguards equipment was available. Hydrazine was contained in a dike and

directed to chemical waste.

Should the release affect safe operations or the ability to obtain or maintain safe shutdown,

escalation to an Alert would be based on EAL HA3.1 or HA3.2. Should an explosion or fire

occur due to flammable gas within an affected plant area, an Alert may be appropriate

based on EAL HA2.1.

Steam is not considered a gas applicable under this EAL. Depending on the event,

potential steam impacts might be considered under explosions or judgment EALs.

SPS Basis Reference(s):

1. NRC Integrated Inspection Report No. 50-338, 339/2003-04, dated 10/27/2003
2. Plant Issue N-2000-1377
3. Plant Issue Resolution N-2003-2539-R1O
4. 0-AP-35 Oil and Hazardous Substances Release Control

5. Regulatory Guide 1.78, Evaluating the Habitability of a Nuclear Power Plant Control
Room During a Postulated Hazardous Chemical Release, Table 1, Toxicity Limits
(IDLH Limits) for Some Hazardous Chemicals

6. NRC EAL FAQ 2006-023
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HU3.2

Category: H - Hazards

Sub-category: 3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to normal operation of the plant

EAL:

HU3.2 Notification of Unusual Event

Recommendation by local, county or state officials to evacuate or shelter site personnel
based on offsite event involving toxic, corrosive, asphyxiant or flammable gas

Mode Applicability:

All

Basis:

This EAL is based on the existence of uncontrolled releases of toxic, corrosive, asphyxiant

or flammable gas affecting normal plant operations or the health of plant personnel. The

release originated offsite and local, county or state officials have reported the need for

evacuation or sheltering of site personnel. Offsite events (e.g., tanker truck accident

releasing toxic gases, etc.) are considered in this EAL because they may adversely affect

normal plant operations.

The EAL is not intended to require significant assessment or quantification. The EAL

assumes an uncontrolled process that has the potential to affect plant operations or

personnel safety

P
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HU3.2 (cont)

State officials may determine the evacuation area for offsite spills by using the Department

of Transportation (DOT) Evacuation Tables for Selected Hazardous Materials in the DOT

Emergency Response Guide for Hazardous Materials.

Should the release affect safe operations or the ability to obtain or maintain safe shutdown,

escalation to an Alert would be based on EAL HA3.1 or HA3.2. Should an explosion or fire

occur due to flammable gas within an affected plant area, an Alert may be appropriate

based on EAL HA2.1.

SPS Basis Reference(s):

None
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HA3.1
Category:

Sub-category:

Initiating Condition:

H - Hazards

3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Access to a safe shutdown area is prohibited due to release of
toxic, corrosive, asphyxiant or flammable gases which jeopardize
operation of systems required to maintain safe operations or safely
shutdown the reactor

EAL:

HA3.1 Alert

Access to a Table H-1 area is prohibited due to toxic, corrosive, asphyxiant or flammable
gases which jeopardize operation of systems required to maintain safe operations or
safely shutdown the reactor

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels
" Emergency Switchgear & Relay Rooms
* Unit Switchgear Room
* Reactor Containment

" Safeguards Complex (incl. Cont. Spray Pump Area
& Main Steam Valve House)

* Main Control Room

* Emergency Diesel Generators Rooms 1, 2 and 3
* Auxiliary / Fuel / Decontamination Buildings
* Underground Fuel Oil Pump House Rooms
• Intake Structure - Emergency Service Water Pump

House
" Turbine Building
* Mechanical Equipment Rooms 3, 4 & 5
* Cable Tray Room
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Mode Applicability:

All

Basis:

Gases in a safe shutdown area can affect the ability to' safely operate or safely shutdown

the reactor.

The fact that SCBA may be worn does not eliminate the need to declare the event.

Declaration should not be delayed for confirmation from atmospheric testing if it is

reasonable to conclude that the atmosphere poses an immediate threat to life and health

or an immediate threat of severe exposure to gases. This could be based upon

documented analysis, indication of personal ill effects from exposure, or operating

experience with the hazards.

If the equipment in the stated area is already inoperable or out of service, and is being

controlled via the applicable Technical Specification, then consideration can be given to

not declaring this specific EAL as it will have no adverse impact on the ability of the plant

to safely operate or safely shutdown.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous

levels. Most commonly, asphyxiants work by merely displacing air in an enclosed

environment. This reduces the concentration of oxygen below the normal level which can

lead to breathing difficulties, unconsciousness or even death.
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HA3.1 (cont)
An uncontrolled release of flammable gases within a facility structure has the potential to

affect safe operation of the plant by limiting either operator or equipment operations due to

the potential for ignition and resulting equipment damage/personnel injury. Flammable

gases, such as hydrogen and acetylene, are routinely used to maintain plant systems

(hydrogen) or to repair equipment/components (acetylene - used in welding). This EAL

assumes concentrations of flammable gases which can ignite/support combustion.

Examples of toxic, asphyxiant or flammable gas releases classified at other stations

include:

* On June 2, 2002, a CO 2 system injection occurred during diesel testing at Peach

Bottom. Levels of C02 immediately dangerous to life and health were detected

within a vital area.

* On August 8, 2007, Peach Bottom declared an Alert because a portable, wall

mounted C02 fire extinguisher in an Emergency Diesel Generator (EDG) room had

rapidly discharged its contents. The Shift Manager declared the Alert for an IDLH

atmosphere in a vital area. Site engineering analysis of this event indicated that the

resulting C02 concentration from the extinguisher discharge was well below the

IDLH limit. An assessment of this event as applied to SPS indicated that SPS does

not have any extinguishers in areas small enough for IDLH concentrations to occur

(ref. 3).

Steam is not considered a gas applicable under this EAL. Depending on the event,

potential steam impacts might be considered under explosions or judgment EALs.

SPS Basis Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
2. NRC EAL FAQ 2006-024
3. INPO OE25324 (Surry OECA000258)
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HU4.1
Category:

Sub-category:

Initiating Condition:

H - Hazards

4 - Security

Confirmed security condition or threat which indicates a potential
degradation in the level of safety of the plant

EAL:

HU4.1 Notification of Unusual Event

A security condition that does not involve a hostile action as reported by the Security Shift
Supervisor

OR
A credible site-specific security threat notification

OR

A validated notification from NRC providing information of an aircraft threat

Mode Applicability:

All

Basis:

Security conditions which do not represent 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.

Security events assessed as hostile actions are classifiable under HA4.1, HS4.1 and

HG4.1.

A higher initial classification could be made based upon the nature and timing of the

security threat and potential consequences. Consideration should be given to upgrading

the emergency response status and emergency classification level in accordance with

Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency Plan

and Independent Spent Fuel Storage Installation Security Program".
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1 st Threshold

Reference is made to the Security Shift Supervisor because these individuals are the

designated personnel on-site qualified and trained to confirm that a security condition is

occurring or has occurred. Training on security event classification confirmation is closely

controlled due to the strict secrecy controls placed on the plant Safeguards Contingency

Plan.

This threshold is based on Dominion's "Security Plan, Training and Qualification Plan,

Safeguards Contingency Plan and Independent Spent Fuel Storage Installation Security

Program". Safeguards Contingency Plans are based on guidance provided by NEI 03-12.

2 nd Threshold

The second threshold is included to ensure that appropriate notifications for the security

threat are made in a timely manner. This includes information of a credible threat. Only the

plant to which the specific threat is made need declare the NOUE.

The determination of "credible" is made through use of information found in Dominion's

"Security Plan, Training and Qualification Plan, Safeguards Contingency Plan and

Independent Spent Fuel Storage Installation Security Program".

3 rd Threshold

The intent of this EAL threshold is to ensure that notifications for the aircraft threat are

made in a timely manner and that off-site response organizations and plant personnel are

at a state of heightened awareness regarding the credible threat. It is not the intent of this

EAL to replace existing non-hostile related EALs involving aircraft.

This EAL is met when a plant receives information regarding an aircraft threat from NRC.

Validation is performed by calling the NRC or by other approved methods of

authentication. Only the plant to which the specific threat is made need declare the NOUE.

HU4.1 (cont)
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The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the

threat involves an airliner (airliner is meant to be a large aircraft with the potential for

causing significant damage to the plant). The status and size of the plane may be provided

by NORAD through the NRC.

Escalation to Alert emergency classification level via HA4.1 would be appropriate if the

threat involves an airliner less than 30 minutes from of the plant.

SPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HA4.1
Category:

Sub-category:

Initiating Condition:

H - Hazards

4 - Security

Hostile action within the Owner Controlled Area or airborne attack
threat

EAL:

HA4.1 Alert

A hostile action is occurring or has occurred within the Owner Controlled Area as reported
by the Security Shift Supervisor

OR
A validated notification from NRC of an airliner attack threat < 30 min. away

Mode Applicability:

All

Basis:

These EAL thresholds address the contingency for a very rapid progression of events,

such as that experienced on September 11, 2001. They are not premised solely on the

potential for a radiological release. Rather the issue includes the need for rapid assistance

due to the possibility for significant and indeterminate damage from additional air, land or

water attack elements.

The fact that the site is under serious attack or is an identified attack target with minimal

time available for further preparation or additional assistance to arrive requires a

heightened state of readiness and implementation of protective measures that can be

effective (such as on-site evacuation, dispersal or sheltering).
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HA4.1 (cont)

1 st Threshold

This EAL threshold addresses the potential for a very rapid progression of events due to a

hostile action. It is not intended to address incidents that are accidental events or acts of

civil disobedience, such as small aircraft impact, hunters, or physical disputes between

employees within the Owner Controlled Area. Those events are adequately addressed by

other EALs.

Although nuclear plant security officers are well trained and prepared to protect against

hostile action, it is appropriate for OROs (off-site response organizations) to be notified

and encouraged to begin activation (if they do not normally) to be better prepared should it

be necessary to consider further actions.

2 nd Threshold

This EAL threshold addresses the immediacy of an expected threat arrival or impact on the

site within a relatively short time.

The intent of this EAL threshold is to ensure that notifications for the airliner attack threat

are made in a timely manner and that off-site response organizations and plant personnel

are at a state of heightened awareness regarding the credible threat. Airliner is meant to

be a large aircraft with the potential for causing significant damage to the plant.

This EAL threshold is met when a plant receives information regarding an airliner attack

threat from NRC and the airliner is within 30 minutes of the plant. Validation is performed

by calling the NRC or by other approved methods of authentication. Only the plant to which

the specific threat is made need declare the Alert.
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HA4.1 (cont)
The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the

threat involves an airliner (airliner is meant to be a large aircraft with the potential for

causing significant damage to the plant). The status and size of the plane may be provided

by NORAD through the NRC.

If not previously notified by the NRC that the airborne hostile action was intentional, then it

would be expected, although not certain, that notification by an appropriate Federal agency

would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA

or NRC. However, the declaration should not be unduly delayed awaiting Federal

notification.

,SPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the NuclearEnergy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HS4.1
Category: H - Hazards

Sub-category: 4 - Security

Initiating Condition: Hostile action within the Protected Area

EAL:

HS4.1 Site Area Emergency

A hostile action is occurring or has occurred within the Protected Area as reported by the
Security Shift Supervisor

Mode Applicability:

All

Basis:

This condition represents an escalated threat to plant safety above that contained in the

Alert in that a hostile force has progressed from the Owner Controlled Area to the

Protected Area.

This EAL addresses the contingency for a very rapid progression of events, such as that

experienced on September 11, 2001. It is not premised solely on the potential for a

radiological release. Rather the issue includes the need for rapid assistance due to the

possibility for significant and indeterminate damage from additional air, land or water attack

elements.

The fact that the site is under serious attack with minimal time available for further

preparation or additional assistance to arrive requires off-site response organizations

readiness and preparation for the implementation of protective measures.
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HS4.1 (cont)
This EAL addresses the potential for a very rapid progression of events due to a hostile

action. It is not intended to address incidents that are accidental events or acts of civil

disobedience, such as small aircraft impact, hunters, or physical disputes between

employees within the Protected Area.

Although nuclear plant security officers are well trained and prepared to protect against

hostile action, it is appropriate for off-site response organizations to be notified and

encouraged to begin preparations for public protective actions (if they do not normally) to

be better prepared should it be necessary to consider further actions.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the

threat involves an airliner (airliner is meant to be a large aircraft with the potential for

causing significant damage to the plant). The status and size of the plane may be provided

by NORAD through the NRC.

If not previously notified by NRC that the airborne hostile action was intentional, then it

would be expected, although not certain, that notification by an appropriate Federal agency

would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA

or NRC. However, the declaration should not be unduly delayed awaiting Federal

notification.

Escalation of this emergency classification level, if appropriate, would be based on actual

plant status after impact or progression of attack.
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HS4.1 (cont)
SPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency'
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HG4.1
Category: H - Hazards

Sub-category: 4 - Security

Initiating Condition: Hostile action resulting in loss of physical control of the facility

EAL:

HG4.1 General Emergency

A hostile action has occurred such that plant personnel are unable to operate equipment
required to maintain safety functions

OR

A hostile action has caused failure of Spent Fuel Cooling Systems and imminent fuel
damage is likely for a freshly off-loaded reactor core in pool (i.e. freshly off-loaded reactor
core means any spent fuel in the Spent Fuel Pit)

Mode Applicability:

All

Basis:

1 st Threshold

This EAL threshold encompasses conditions under which a hostile action has resulted in a

loss of physical control of Vital Areas (containing vital equipment or controls of vital

equipment) required to maintain safety functions and control of that equipment cannot be

transferred to and operated from another location.

These safety functions are reactivity control (ability to shut down the reactor and keep it

shutdown) reactor water level (ability to cool the core), decay heat removal (ability to

maintain a heat sink) and Spent Fuel Pit cooling (ability to remove decay heat from

irradiated fuel in storage).
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Loss of physical control of the Control Room or remote shutdown capability alone may not

prevent the ability to maintain safety functions per se. Design of the remote shutdown

capability and the location of the transfer switches should be taken into account. Primary

emphasis should be placed on those components and instruments that supply protection

for and information about safety functions.

If control of the plant equipment necessary to maintain safety functions can be transferred

to another location, then the threshold is not met.

2 nd Threshold

This EAL threshold addresses failure of spent fuel cooling systems as a result of hostile

action if imminent fuel damage is likely. Dominion has decided to conservatively apply this

threshold when any spent fuel is in the Spent Fuel Pit.

SPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3.' Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy. Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HA5.1
Category: H - Hazards

Sub-category: 5 - Control Room Evacuation

Initiating Condition: Control Room evacuation has been initiated

EAL:

HA5.1 Alert

Control Room evacuation has been initiated

Mode Applicability:

All

Basis:

With the Control Room evacuated, additional support, monitoring and direction through the

Technical Support Center and/or other emergency operations centers are necessary. 0-

AP-20.00, Main Control Room Inaccessibility, provides specific instructions for evacuating

the Control Room and establishing plant control at the Unit 1 and Unit 2 Auxiliary

Shutdown Panels and other areas of the station (e.g., Emergency Diesel Generator

Rooms, etc.). The Shift Manager determines if the Control Room is inoperable and

requires evacuation of both units. Control Room inhabitability may be caused by smoke,

fire, or poisonous gas, etc. Inability to establish plant control from outside the Control

Room escalates this event to a Site Area Emergency.

SPS Basis Reference(s):

1. 0-AP-20.00, Main Control Room Inaccessibility

2. 0-FCA-1 1.00 Remote Monitoring

3. UFSAR Section 7.7.2

4. UFSAR Section 9.13
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HS5.1
Category:

Sub-category:

Initiating Condition:

H - Hazards

5 - Control Room Evacuation

Control Room evacuation has been initiated and plant control
cannot be established

EAL:

HS5.1 Site Area Emergency

Control Room evacuation has been initiated

AND

Control of the plant cannot be established from the Auxiliary Shutdown Panel within 15
min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

All

Basis:

This EAL indicates that expeditious transfer of safety-related structures, systems and

components has not occurred, but fission product barrier damage may not yet be

indicated. The intent of this EAL is to capture events in which control of the plant cannot be

reestablished in a timely manner. The 15 minute time for transfer starts when the Control

Room begins to be evacuated (not when 0-AP-20.00 is entered). The time interval is

based on how quickly control must be reestablished without core uncovery and/or core

damage. The determination of whether or not control is established from outside the

Control Room is based on SEM judgment. The SEM is expected to make a reasonable,

informed judgment that control of the plant from the Unit 1 and Unit 2 Auxiliary Shutdown

Panels cannot be established within the 15 minute interval.
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HS5.1 (cont)
Once the Control Room is evacuated, the objective is to establish control of important plant

equipment and maintain knowledge of important plant parameters in a timely manner.

Primary emphasis should be placed on components and instruments that supply protection

for and information about safety functions. Typically, these safety functions are reactivity

control (ability to shutdown the reactor and maintain it shutdown), RCS inventory (ability to

cool the core), secondary heat removal (ability to maintain a heat sink) and Spent Fuel Pit

cooling (ability to remove decay heat from irradiated fuel in storage). 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 Operating, and

Hot Shutdown modes, operator concern is primarily directed toward maintaining critical

safety functions and thereby assuring fission product barrier integrity.

0-AP-20.00, Main Control Room Inaccessibility, provides specific instructions for

evacuating the Control Room and establishing plant control at the Unit 1 and Unit 2

Auxiliary Shutdown Panels and other areas of the station (e.g., Emergency Diesel

Generator Rooms, etc.).

SPS Basis Reference(s):

1. O-AP-20.00, Main Control Room Inaccessibility

2. 0-FCA-1 1.00 Remote Monitoring

3. UFSAR Section 7.7.2

4. UFSAR Section 9.13
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HU6,1
Category:

Sub-category:

H - Hazards

6 - Judgment

Initiating Condition: Other conditions existing which in the judgment of the SEM
warrant declaration of a NOUE

EAL:

HU6.1 Notification of Unusual Event

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which indicate a potential degradation of the level of safety of

the plant or indicate a security threat to facility protection has been initiated. No releases of

radioactive material requiring offsite response or monitoring are expected unless further

degradation of safety-related structures, systems or components occurs.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions-not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Station Emergency Manager (SEM) to fall under the NOUE emergency class. This may

include a security threat to facility protection.
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HU6.1 (cont)
The SEM is the designated onsite individual having the responsibility and authority for

implementing the Surry Emergency Plan. The Shift Manager or Unit Supervisor initially

acts in the capacity of the SEM and takes actions as outlined in the EPIPs. If required by

the emergency classification, or if deemed appropriate by the SEM, emergency response

personnel are notified and instructed to report to their emergency response locations. The

Shift Manager is relieved as SEM when the Site Vice President or his designated alternate

reports to the station (normally to the Control Room) and is updated as to the status of the

unit, the emergency actions taken, and the current status of the emergency. Following this

relief, the Station Emergency Manager may relocateto the onsite Technical Support

Center (ref. 1).

From a broad perspective, one area that may warrant SEM judgment is related to likely or

actual breakdown of site-specific event mitigating actions. Examples to consider include:

" Inadequate emergency response procedures

* Transient response either unexpected or not understood

* Failure or unavailability of emergency systems during an accident in excess of that

assumed in accident analysis

* Insufficient availability of equipment and/or support personnel

SPS Basis Reference(s):

1. Surry Power Station Emergency Plan

2. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"
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HA6.1
Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

6 - Judgment

Other conditions existing which in the judgment of the SEM
warrant declaration of an Alert

HA6.1 Alert

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve an actual or potential substantial degradation of

the level of safety of the plant or a security event that involves probable life threatening

risk to site personnel or damage to site equipment because of hostile action. Any

releases are expected to be limited to small fractions of the EPA Protective Action

Guideline exposure levels (1 Rem TEDE and 5 Rem thyroid CDE).

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Station Emergency Manager (SEM) to fall under the Alert emergency class. This may

include a security event that involves probable life threatening risk to site personnel or

damage to site equipment because of intentional malicious dedicated efforts of a hostile

act. The SEM is the designated onsite individual having the responsibility and authority for

implementing the Surry Emergency Plan.
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HA6.1 (cont)
The Shift Manager or Unit Supervisor initially acts in the capacity of the SEM and takes

actions as outlined in the EPIPs. If required by the emergency classification, or if deemed

appropriate by the SEM, emergency response personnel are notified and instructed to

report to their emergency response locations. The Shift Manager is relieved as SEM when

the Site Vice President or his designated alternate reports to the station (normally to the

Control Room) and is updated as to the status of the unit, the emergency actions taken,

and the current status of the emergency. Following this relief, the Station Emergency

Manager may relocate to the onsite Technical Support Center (ref. 1).

EPA PAGs stands for Environmental Protection Agency Protective Action Guidelines.

SPS Basis Reference(s):

1. Surry Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events
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HS6.1
Category:

Sub-category:

Initiating Condition:

EAL:,

H - Hazards

6 - Judgment

Other conditions existing which in the judgment of the SEM
warrant declaration of Site-Area Emergency

HS6.1 Site Area Emergency

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve an actual or likely major failures of plant

functions needed for protection of the public or hostile action that results in intentional

damage or malicious acts; 1) toward site personnel or equipment that could lead to the

likely failure of or; 2) that prevent effective access to equipment 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 (1 Rem TEDE and 5 Rem thyroid CDE)

beyond the site boundary.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere, but that

warrant declaration of an emergency because conditions exist which are believed by the

SEM to fall under the emergency class description for Site Area Emergency. This may

include security events that result in intentional damage or malicious acts; (1) toward site

personnel or equipment that could lead to the likely failure of or; (2) prevents effective

access to equipment needed for the protection of the public.
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HS6.1 (cont)
The SEM is the designated onsite individual having the responsibility and authority for

implementing the Surry Emergency Plan. The Shift Manager or Unit Supervisor initially

acts in the capacity of the SEM and takes actions as outlined in the EPIPs. If required by

the emergency classification, or if deemed appropriate by the SEM, emergency response

personnel are notified and instructed to report to their emergency response locations. The

Shift Manager is relieved as SEM when the Site Vice President or his designated alternate

reports to the station (normally to the Control Room) and is updated as to the status of the

unit, the emergency actions taken, and the current status of the emergency. Following this

relief, the Station Emergency Manager may relocate to the onsite Technical Support

Center (ref. 1).

EPA PAGs stands for Environmental Protection Agency Protective Action Guidelines.

SPS Basis Reference(s):

1. Surry Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events
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HG6.1
Category:

Sub-category:

Initiating Condition:

EAL:

H - Hazards

6 - Judgment

Other conditions existing which in the judgment of the SEM
warrant declaration of General Emergency

HG6.1 General Emergency

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve actual or imminent substantial core degradation

or melting with potential for loss of containment integrity or hostile action that results in an -

actual loss of physical control of the facility. Releases can be reasonably expected to

exceed EPA Protective Action Guideline exposure levels (1 Rem TEDE and 5 Rem

thyroid CDE) offsite for more than the immediate site area.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere, but that

warrant declaration of an emergency because conditions exist which are believed by the

SEM to fall under the General Emergency class. This may include security events that

result in an actual loss of physical control of the facility. The SEM is the designated onsite

individual having theresponsibility and authority for implementing the Surry Emergency

Plan. The Shift Manager or Unit Supervisor initially acts in the capacity of the SEM and

takes actions as outlined in the EPIPs. If required by the emergency classification, or if

deemed appropriate by the SEM, emergency response personnel are notified and

instructed to report to their emergency response locations.
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HG6.1 (cont)
The Shift Manager is relieved as SEM when the Site Vice President or his designated

alternate reports to the station (normally to the Control Room) and is updated as to the

status of the unit, the emergency actions taken, and the current status of the emergency.

Following this relief, the Station Emergency Manager may relocate to the onsite Technical

Support Center (ref. 1).

Releases can reasonably be expected to exceed EPA PAG plume exposure levels

outside the Exclusion Area Boundary. EPA PAGs stands'for Environmental Protection

Agency Protective Action Guidelines.

SPS Basis Reference(s):

1. Surry Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-.
Based Events
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Category S - System Malfunction

EAL Group: Hot Conditions (RCS temperature > 2001F);

EALs in this category are applicable only in

one or more hot operating modes.

Numerous system-related equipment failure events that warrant emergency classification

have been identified in this category. They may pose actual or potential threats to plant

safety.

The events of this category pertain to the following subcategories:

1. Loss of Power

Loss of emergency plant electrical AC or DC power can compromise plant safety-

related structure, system and component Operability including decay heat removal and

emergency core cooling systems which may be necessary to ensure fission product

barrier integrity.

2. RPS Failure

Events related to failure of the Reactor Protection System (RPS) to initiate and

complete reactor trips. In the plant licensing basis, postulated failures of the RPS to

complete a reactor trip comprise a specific set of analyzed events referred to as

Anticipated Transient Without Scram (ATWS) events. For EAL classification however,

ATWS is intended to mean any trip failure event that does not achieve reactor

shutdown. If RPS actuation fails to assure reactor shutdown, positive control of

reactivity is at risk and could cause a threat to fuel clad, RCS and Containment

integrity.

3. Inability to Reach or Maintain Shutdown Conditions

Only one EAL falls into this subcategory. It is related to the failure of the plant to be

brought to the required plant operating condition required by Technical Specifications if

a limiting condition for operation (LCO) is not met.

4. Instrumentation / Communications
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Certain events that degrade plant operator ability to effectively assess plant conditions

within the plant warrant emergency classification. Losses of annunciators are in this

subcategory.

Certain events that degrade plant operator ability to effectively communicate with

essential personnel within or external to the plant warrant emergency classification.

5. Fuel Clad Degradation

During normal operation, reactor coolant fission product activity is very low. Small

concentrations of fission products in the coolant are primarily from the fission of tramp

uranium in the fuel clad or minor perforations in the clad itself. Any significant increase

from these base-line levels (2% - 5% clad failures) is indicative of fuel failures and is

covered under the Fission Product Barriers category. However, lesser amounts of clad

damage may result in coolant activity exceeding Technical Specification limits. These

fission products will be circulated with the reactor coolant and can be detected by

coolant sampling.

6. RCS Leakaqge

The Reactor Vessel provides a volume for the coolant that covers the reactor core. The

Reactor Vessel and associated pressure piping (reactor coolant system) together

provide a barrier to limit the release of radioactive material should the reactor fuel clad

integrity fail.

Excessive RCS leakage greater than Technical Specification limits is utilized to

indicate potential pipe cracks that may propagate to an extent threatening fuel clad,

RCS and Containment integrity.

7. Inadvertent Criticality

Inadvertent criticalities pose potential personnel safety hazards as well being indicative

of losses of reactivity control.
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SU1.1
Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power to emergency buses for greater than 15
minutes

EAL:

SU1.1 Notification of Unusual Event

Loss of all offsite AC power to Unit ()4160V emergency buses H and J for > 15 min.
(Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Prolonged loss of all offsite 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). Unit ( ) 4160V emergency buses H and J are

the essential buses. A basic diagram of the electrical distribution system is given in Figure

S-1 (ref. 1).
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SSU.1 (cont)
The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230.kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2). Six gas turbines near the station also connect into the 230 kV switchyard.

Transmission lines connect the 230 kV and 500 kV switchyards to other substations in the

grid; power can flow either into or out of the switchyards through these transmission lines

depending on the status of the various generators throughout the grid. Transmission lines

capable of supplying offsite power to the SPS switchyard include the following (ref. 2):

230 kV Transmission Lines

212 Hopewell

214 Winchester

223 Yadkin

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6

500 kV Transmission Lines

531 Yadkin

567 Chickahominy

578 Septa

The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.
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SUI.1 (cont)
Unit ( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)

The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard Buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure S-2

(ref. 1).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus 1J.

* Transfer bus E provides power to Unit 2 emergency bus 2H.

* Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.

4160V emergency bus 1H (2H) can be powered from the following:

" Transfer bus F (E)

" AAC diesel (2H only) via transfer bus E

* EDG 1 (EDG 2)

" 4160V emergency bus 1J (2J) via a crosstie breaker
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SUl.1 (cont)
4160V emergency bus 1J (2J) can be powered from the following:

* Transfer bus D (F)

* AAC diesel (1J only) via transfer bus D

0 EDG 3

* 4160V emergency bus 1H (2H) via the crosstie breaker

The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure S-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3).

The 15-minute interval was selected as a threshold to exclude transient power losses. If

neither unit 4160V emergency bus is capable of being energized by an offsite source

within 15 minutes, a NOUE is declared under this EAL.

SPS Basis Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. O-AP-17.06 AAC Diesel Generator- Emergency Operations

4. 0-AP-10.08 Station Power Restoration

5. ( )-AP-10.07 Loss of Unit ( ) Power

6. ( )-ECA-0.0 Loss of All AC Power

7. NRC EAL FAQ 2006-002
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SUl.1 (cont)
Figure S-1: Electrical Distribution System
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SU1.(1 (cont)

Figure S-2: Station Service Buses and Emergency Buses
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SUl.1 (cont)

Figure S-3: AAC DG Distribution
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.SAI.1

Category: S - System Malfunction
Sub-category: 1 - Loss of Power
Initiating Condition: AC power capability to emergency buses reduced to a single

power source for greater than 15 minutes such that any additional
single failure would result in loss of all AC power to emergency
buses

EAL:

SA1.1 Alert

AC power capability to Unit ( ) 4160V emergency buses H and J reduced to a single
power source for > 15 min. (any additional single failure would result in loss of all AC
power to the emergency buses) (Note 3)
Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite power

sources such that any additional single failure would result in a loss of all AC power to the

unit emergency 4160V emergency buses. Unit ( ) 4160V emergency buses H and J are the

essential buses. A basic diagram of the electrical distribution system is given in Figure S-1

(ref. 1),

The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit I main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2). Six gas turbines near the station also connect into the 230 kV switchyard.

Transmission lines connect the 230 kV and 500 kV switchyards to other substations in the

grid; power can flow either into or out of the switchyards through these transmission lines

depending on the status of the various generators throughout the grid.
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SAI.1 (cont)
Transmission lines capable of supplying offsite power to the SPS switchyard include the

following (ref. 2):

230 kV Transmission Lines

212 Hopewell

214 Winchester

223 Yadkin

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6

500 kV Transmission Lines

531 Yadkin

567 Chickahominy

578 Septa

The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs anrd SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.

Unit ( ) 4160V station service buses A, B and C can be supplied by-the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)
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SAI.1 (cont)
The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard Buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure S-2

(ref. 1 ).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus 1J.

* Transfer bus E provides power to Unit 2 emergency bus 2H.

• Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.

4160V emergency bus 1 H (2H) can be powered from the following:

• Transfer bus F (E)

• AAC diesel (2H only) via transfer bus E

0 EDG 1 (EDG 2)

* 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus 1J (2J) can be powered from the following:

* Transfer bus D (F)

0 AAC diesel (1J only) via transfer bus D

0 EDG 3

* 4160V emergency bus 1H (2H) via the crosstie breaker
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SAI.1 (cont)
The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure S-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3). If the AAC

diesel generator is supplying power to an emergency bus of a unit that has lost all other

sources of emergency AC power, the unit has not lost all 4160V AC power.

Several combinations of power failures could therefore satisfy this EAL. The subsequent

loss of the remaining power source escalates the event to a Site Area Emergency under

EAL SS1.1.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160V

emergency buses. Even though a unit 4160V emergency bus may be energized, if

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not operable on the energized bus, the bus should not be

considered operable.

The 15-minute interval was selected as a threshold to exclude transient power losses. If

multiple sources fail to energize the unit 4160V emergency buses within 15 minutes, an

Alert is declared under this EAL.
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SAI.1 (cont)
SPS Basis Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. O-AP-17.06 AAC Diesel Generator- Emergency Operations

4. O-AP-10.08 Station Power Restoration

5. ( )-AP-10.07 Loss of Unit ( ) Power

6. ( )-ECA-0.0 Loss of All AC Power

7. NRC EAL FAQ 2006-002
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SAI.1 (cont)
Figure S-1: Electrical Distribution System
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SAI.1 (cont)
Figure S-2: Station Service Buses and Emergency Buses
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SAI.1 (cont)

Figure S-3: AAC DG Distribution
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SS1.1
Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power and loss of all onsite AC power to
emergency buses

EAL

SS1.1 Site Area Emergency

Loss of all offsite and onsite AC power to Unit ()4160V emergency buses H and J for >
15 rain. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Loss of offsite and onsite AC power compromises all plant safety-related structures,

systems and components requiring electrical power. Unit ( )4160V emergency buses H

and J are the essential buses. A basic diagram of the electrical distribution system is given

in Figure S-1 (ref. 1).

The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2). Six gas turbines near the station also connect into the 230 kV switchyard.

Transmission lines connect the 230 kV and 500 kV switchyards to other substations in the

grid; power can flow either into or out of the switchyards through these transmission lines

depending on the status of the various generators throughout the grid. Transmission lines

capable of supplying offsite power to the SPS switchyard include the following (ref. 2):
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SSl.1 (cont)

230 kV Transmission Lines

212 Hopewell

214 Winchester

223 Yadkin

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6

500 kV Transmission Lines

531 Yadkin

567 Chickahominy

578 Septa

The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.

Unit ( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)
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SSl.1 (cont)
The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard Buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure S-2

(ref. 1).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus IJ.

* Transfer bus E provides power to Unit 2 emergency bus 2H.

* Transfer bus F provides power to Unit 1 emergency bus 1H and Unit 2

emergency bus 2J.

4160V emergency bus 1 H (2H) can be powered from the following:

* Transfer bus F (E)

0 AAC diesel (2H only) via transfer bus E

* EDG 1 (EDG 2)

* 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus 1J (2J) can be powered from the following:

* Transfer bus D (F)

* AAC diesel (IJ only) via transfer bus D

0 EDG 3

* 4160V emergency bus 1H (2H) via the crosstie breaker
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SSI.1 (cont)
The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure S-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generater to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3). If the AAC

diesel generator is supplying power to an emergency bus of a unit that has lost all other

sources of emergency AC power, the unit has not lost all 4160V AC power.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160V

emergency buses. Even though a unit 4160V emergency bus may be energized, if

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not operable on the energized bus, the bus should not be

considered operable.

Prolonged loss of all AC power will cause core uncovery and loss of Containment integrity;

thus, this event can escalate to a General Emergency under EAL SGI.1 or Fission Product

Barrier matrix. The 15-minute interval was selected as a threshold to exclude transient

power losses.

SPS Basis Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. O-AP-17.06 AAC Diesel Generator- Emergency Operations

4. 0-AP-10.08 Station Power Restoration

5. ( )-AP-10.07 Loss of Unit ( ) Power

6. ( )-ECA-0.0 Loss of All AC Power

7. NRC EAL FAQ 2006-003
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SSl.1 (cont)
Figure S-1: Electrical Distribution System
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SSl.1 (cont)
Figure S-2: Station Service Buses and Emergency Buses
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SS1.1 (cont)

Figure S-3: AAC DG Distribution
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SS1.2
Category:

Sub-category:

Initiating Condition:

EAL:

S - System Malfunction

1 - Loss of Power

Loss of all vital DC power

SS1.2 Site Area Emergency

Loss of all vital DC power based on < 105 volt DC bus voltage indications for > 15 min.
(Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

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 uncovery and loss of Containment integrity

when there is significant decay heat and sensible heat in the reactor system. Fifteen

minutes was selected as a threshold to exclude transient or momentary power losses.

There are two independent 125 volt DC systems for each unit. These systems provide DC

power for:

* Control power to 4160V and 480V AC breakers

* Emergency lighting

* AC inverters located in vital bus uninterruptible power supplies which supply the

vital 120 volt AC buses
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Each system consists of 125 volt DC distribution panels and its respective battery and a

battery charger which is part of the vital bus Uninterruptible Power Supply (UPS). Each

unit has four UPSs and, therefore, four battery chargers. The batteries (1A, 1 B, 2A, and

2B) supply power only if the battery chargers fail or if the demand exceeds the capacity of

the chargers. The batteries are rated for a minimum of two hours. A battery terminal

voltage of 105 volts DC is the minimum voltage required to ensure proper operation of

equipment connected to the DC bus (ref. 1). The vital 125 volt DC system for Unit 1 is

shown in Figure S-4. Unit 2 is similar.

This EAL is the hot condition equivalent of the cold condition loss of DC power

EAL CU1.2.

SPS Basis Reference(s):

1. ( )-AP-10.06 Loss of DC Power

2. UFSAR Section 8.4.4
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SS1.2 (cont)
Figure S-4: Unit 1 Vital DC Distribution

i
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SGI.1
Category:

Sub-category:

Initiating Condition:

S - System Malfunction

1 - Loss of Power

Prolonged loss of all offsite power and prolonged loss of all onsite
AC power to emergency buses

EAL:

SGI.1 General Emergency

Loss of all offsite and onsite AC power to Unit ( ) 4160V emergency buses H and J

AND EITHER:

Restoration of any 4160V emergency bus within 4 hours is not likely

OR

CSFST Core Cooling-RED or ORANGE path (Note 6)

Note 6: CSFSTs should be monitored for information only.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Loss of all AC power compromises all plant safety-related structures, systems and

components requiring electrical power including RHR, ECCS, Containment heat removal

and secondary heat removal. Prolonged loss of all AC power leads to loss of Fuel Clad,

RCS and Containment barriers. The four-hour interval (ref. 1),to restore AC power is based

on the blackout coping analysis performed in conformance with 10 CFR 50.63 and

Regulatory Guide 1.155, "Station Blackout."

Although this EAL may be viewed as redundant to the Fission Product Barrier EALs, its

inclusion is necessary to better assure timely recognition and emergency response.

Page 242 of 329



Surry Power Station
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

Revision x

SGI.1 (cont)
The likelihood of restoring at least one 4160V emergency bus to a unit should be 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. Unit ( ) 4160V emergency buses H and J are the

essential buses. A basic diagram of the electrical distribution system is given in Figure S-1

(ref. 1).

The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2). Six gas turbines near the station also connect into the 230 kV switchyard.

Transmission lines connect the 230 kV and 500 kV switchyards to other substations in the

grid; power can flow either into or out of the switchyards through these transmission lines

depending on the status of the various generators throughout the grid. Transmission lines

capable of supplying offsite power to the SPS switchyard include the following (ref. 2):

230 kV Transmission Lines

212 Hopewell

214 Winchester

223 Yadkin

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6

500 kV Transmission Lines

531 Yadkin

567 Chickahominy

578 Septa
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The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.

Unit ( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)

The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard Buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure S-2

(ref. 1).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus 1J.

• Transfer bus E provides power to Unit 2 emergency bus 2H.

* Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.
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4160V emergency bus 1H (2H) can be powered from the following:

* Transfer bus F (E)

* AAC diesel (2H only) via transfer bus E

* EDG 1 (EDG 2)

" 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus UJ (2J) can be powered from the following:

* Transfer bus D (F)

" AAC diesel (1J only) via transfer bus D

" EDG 3

* 4160V emergency bus lH (2H) via the crosstie breaker

The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure S-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3). If the AAC

diesel generator is supplying power to an emergency bus of a unit that has lost all other

sources of emergency AC power, the unit has not lost all 4160V AC power.
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SG1.1 (cont)

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160-Volt

emergency buses. Even though a unit 4160-Volt emergency bus may be energized, if

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not operable on the energized bus, the bus should not be

considered operable.

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 SEM a reasonable idea of how quickly 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 SEM judgment as it relates to imminent loss

or potential loss of fission product barriers and degraded ability to monitor fission product

barriers. Indication of continuing core cooling degradation is manifested by entry to Critical

Safety Function Status Tree (CSFST) Core Cooling-RED or ORANGE paths (ref. 4).

CSFST Core Cooling-RED path is entered if either:

* Core exit TCs are greater than or equal to 1,2000F, or

* Core exit TCs are greater than or equal to 700°F with RCS subcooling based on

core exit TCs less than or equal to 30 0F [851F], no RCPs are running, and RVLIS

full range is less than or equal to 46%.
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SGI.1 (cont)
CSFST Core Cooling-ORANGE path is entered if core exit thermocouples (TCs) are less

than 1,2000F, RCS subcooling based on core exit TCs is less than or equal to 30°F [85 0F],

and any of the following:

* No RCPs are running and either: core exit TCs are greater than or equal to 700OF

and RVLIS full range is greater than 46%, or core exit TCs are less than 700°F and

RVLIS full range is less than or equal to 46%.

" At least one RCP is running and Reactor Vessel water level is less than or equal to

RVLIS'dynamic head range readings in Table F-2.

These conditions indicate subcooling has been lost and that some fuel clad damage may

potentially occur.

Table F-2 Reactor Vessel Water Level Thresholds
NO.

RVLIS RC. ThresholdRCPs

Full Range None 46%

Dynamic Head 3 63%
Range 2 41%

1 30%

Either set of conditions indicates significant core exit superheating and core uncovery.

CSFST values enclosed in brackets apply under Adverse Containment conditions (ref. 5):

* Containment pressure greater than 20 psia, or

* Containment Radiation greater than 1.0E5 R/hr
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SPS Basis Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. O-AP-1 7.06 AAC Diesel Generator - Emergency Operations

4. F-2 Core Cooling

5. EOP E-0 Reactor Trip or Safety Injection

6. ( )-FR-C.1 Response to Inadequate Core Cooling

7. ( )-FR-C.2 Response to Degraded Core Cooling

8. 0-AP-10.08 Station Power Restoration

9. ( )-AP-10.07 Loss of Unit ( ) Power

10. ( )-ECA-0.0 Loss of All AC Power

11. NRC EAL FAQ 2006-016
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SGI.I (cont)
Figure S-1: Electrical Distribution System

I
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SGI .1 (cont)
Figure S-2: Station Service Buses and Emergency Buses
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SGI.1 (cont)

Figure S-3: AAC DG Distribution
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SA2.1
Category:

Sub-category:

Initiating Condition:

S - System Malfunction

2 - RPS Failure

Automatic trip fails to shutdown the reactor and the manual actions
taken from the reactor control console are successful in shutting
down the reactor

EAL:

SA2.1 Alert

An automatic trip failed to shutdown the reactor and manual actions (i.e. trip pushbuttons)
taken at the Main Control Room (MCR) Bench Board successfully shutdown the reactor
as indicated by reactor power < 5%

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical

Basis:

A reactor trip is automatically initiated by the Reactor Protection System (RPS) when

certain continuously monitored parameters exceed predetermined setpoints. A reactor trip

may be the result of manual or automatic action in response to any of the following

parameters (ref. 1):

* Manual reactor trip

* Power range neutron flux - low/high

" Over temperature AT

• Overpower AT

" Pressurizer pressure - low/high

* Pressurizer water level - high

• Reactor coolant flow - low

* Monitored electrical supply to RCPs - undervoltage/underfrequency/breakers
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SA2.1 (cont)
* Safety injection signal (actuation) - manual, low-low pressurizer pressure, high

Containment pressure, high differential pressure between any steam line and steam

line header, high main steam flow in coincidence with either low Tavg or low steam

line pressure

* Turbine-generator trip

* Steam/feedwater flow mismatch coincident with low steam generator level

* Steam generator water level - low/low

* Intermediate range neutron flux

* Source range neutron flux

* Steam generator water level (AMSAC)

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear

power promptly drops to a few percent of the original power level and then decays to a

level some 8 decades less at a startup rate of about -1/3 DPM. The reactor power drop

continues until reactor power reaches the point at which the influence of source neutrons

on reactor power starts to be observable. A predictable post-trip response from an

automatic reactor trip signal should therefore consist of a prompt drop in reactor power as

sensed by the nuclear instrumentation and a negative startup rate as nuclear power drops

into the source range. The following are symptoms of a successful reactor trip (ref. 2):

* Rapid decrease in neutron flux level

* All shutdown and control banks inserted

* All rod bottom lights lit

• All Rods On Bottom light lit

* Reactor trip and bypass breakers open
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SA2.1 (cont)
The operator in the Control Room ensures that the reactor has tripped by (ref. 2):

* Manually tripping the reactor

• Checking the reactor trip and bypass breakers are open and rod bottom lights are lit

" Observing decreasing neutron flux

If these responses cannot be verified, the operator enters ( )-FR-S.1, Response to Nuclear

Power Generation / ATWS, and reactor trip is attempted by locally opening the reactor trip

and bypass breakers, locally opening the rod drive MG set output breakers, or using the

trip lever to locally trip the turbine. These contingency actions are performed outside of the

Control Room and are not likely to proceed in a timely manner. Control rod insertion by,

these methods is therefore not considered a "successful" manual reactor trip. For

purposes of emergency classification, a "successful" manual reactor trip includes only

those immediate actions taken by the reactor operator at the Main Control Room (MCR)

bench board (ref. 3).

A reactor trip resulting from actuation of the AMSAC logic is not considered a successful

reactor trip for the purposes of this EAL.

The Alert emergency classification is required whenever the Shift Manager determines that

a required automatic reactor trip did not occur. It is recognized that ( )-E-0, Reactor Trip or

Safety Injection, instructs the operator to insert a manual reactor trip whether or not a

required automatic reactor trip actually occurred. However, the failure of the automatic

RPS trip signal to complete a reactor trip following receipt of an automatic trip signal meets

the Alert classification threshold of potential substantial degradation in the level of safety of

the plant. This is true even if no radiation alarms indicate fuel problems.
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SA2.1 (cont)
In the event that the operator identifies a reactor trip is imminent and successfully initiates

a manual reactor trip before the automatic trip setpoint is reached, no declaration is

required. The successful manual trip of the reactor before it reaches its automatic trip

setpoint or reactor trip signals caused by instrumentation channel failures does not lead to

a potential fission product barrier loss. If manual reactor trip actions performed in the

Control Room (following an unsuccessful automatic reactor trip) fail to reduce reactor

power below 5% (ref. 5), the event escalates to the Site Area Emergency under EAL

SS2.1.

In the event that the operator identifies that a manual reactor trip is warranted and no

automatic trip setpoint has been reached, and attempts to trip the unit but the trip is

unsuccessful, and subsequently an automatic trip signal is received (e.g., the operator

manually trips the main turbine or any other auto-trip signal is received) and the auto trip

signal successfully trips the reactor, then no classification is required. This is true even

though the manual trip signal goes to the UV coil as does all the automatic trip signals. The.

manual trip is not considered an automatic trip for the purposes of EAL classification in the

RPS subcategory.

This EAL also applies in Reactor Critical Mode when an automatic trip fails to shutdown

the reactor when power was less than 5% at the time of the automatic trip failure.

SPS Basis Reference(s):

1. UFSAR Table 7.2-1

2. ( )-E-0 Reactor Trip or Safety Injection

3. ( )-FR-S.1 Response to Nuclear Power Generation / ATWS

4. UFSAR Section 7.2.2.2.12

5. EOP F-1 Subcriticality
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SS2.1
Category:

Sub-category:

Initiating Condition:

S - System Malfunction

2 - RPS Failure

Automatic trip fails to shutdown the reactor and manual actions
taken from the reactor control console are not successful in
shutting down the reactor

EAL:

SS2.1 Site Area Emergency

An automatic trip failed to shutdown the reactor and manual actions (i.e. trip pushbuttons)
taken at the Main Control Room (MCR) Bench Board do not shutdown the reactor as
indicated by reactor power >5%

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical

Basis:

This EAL addresses any automatic reactor trip signal followed by a manual trip that fails to

shut down the reactor to an extent the reactor is producing energy (> 5%, ref. 1) in excess

of the heat load for which the safety-related structures, systems and components were

designed. A manual reactor trip is any set of actions taken by the operator(s) at the MCR

bench board for the purpose of rapidly inserting control rods into the core.

A reactor trip resulting from actuation of the AMSAC logic is not considered a successful

reactor trip.
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SS2.1 (cont)
Automatic and manual trips are not considered successful if action away from the MCR

bench board is required to trip the reactor. Local operator action to open the reactor trip

and bypass breakers, open the rod drive MG set output breakers, or use the trip lever to

locally trip the turbine is not considered a "successful" manual reactor trip. If any of the

alternate recovery actions for emergency boration of the RCS listed in EOPs are required

to reduce reactor power below 5%, the reactor trips have been unsuccessful. Startup rate

(SUR) on the Intermediate Range and Gamma-Metrics•Wide-Range power are used as

indicators of decreasing power and should be observed following any reactor trip from

power (ref. 3).

The combination of failure of both front line and backup protection systems to function in

response to a plant transient, along with the continued production of heat poses a direct

threat to the Fuel Clad and RCS barriers and warrants declaration of a Site Area

Emergency.

Escalation of this event to a General Emergency would be under EAL SG2.1 or SEM

judgment.

SPS Basis Reference(s):

1. EOP F-1 Subcriticality
2. UFSAR Section 7.2.2.2.12
3. ( )-FR-S.1 Response to Nuclear Power Generation / ATWS
4. ( )-E-0 Reactor Trip or Safety Injection
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SG2.1
Category:

Sub-category:

Initiating Condition:

S - System Malfunction

2 - RPS Failure

Automatic trip and all manual actions fail to shutdown the reactor
and indication of an extreme challenge to the ability to cool the
core exists

EAL:

SG2.1 General Emergency

An automatic trip failed to shutdown the reactor and all manual actions do not shutdown
the reactor as indicated by reactor power > 5%

AND EITHER:
CSFST Core Cooling-RED

OR

CSFST Heat Sink-RED

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical

Basis:

This EAL addresses any automatic reactor trip signal followed by all manual trips failing to

shut down the reactor to an extent the reactor is producing energy (-- 5%, ref. 1) in excess

of the heat load for which the safety-related structures, systems and components were

designed.

The combination of failure of both front line and backup protection systems to function in

response to a plant transient, along with the continued production of heat, poses a direct

threat to the Fuel Clad and RCS barriers.
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SG2.1 (cont)
Indication that core cooling is extremely challenged is manifested by entry to Critical Safety

Function Status Tree (CSFST) Core Cooling-RED path. CSFST Core Cooling-RED path is

entered if either (ref. 4):

* Core exit TCs are greater than or equal to 1,2001F, or

* Core exit TCs are greater than or equal to 700°F with RCS subcooling based on

core exit TCs less than or equal to 30°F [851F], no RCPs are running, and RVLIS

full range is less than or equal to 46%.

Either set of conditions indicates significant core exit superheating and core uncovery.

Indication that heat removal is extremely challenged is manifested by entry to CSFST Heat

Sink-RED path (ref. 5). CSFST Heat Sink-RED path is entered if all SG narrow range

levels are less than or equal to 12% [18%] and total FW flow is less than or equal to 350

gpm [450 gpm]. The combination of these conditions when heat sink is required indicates

the ultimate heat sink function is under extreme challenge. This condition addresses loss

of functions required for hot shutdown with the reactor at pressure and temperature.

CSFST values enclosed in brackets apply under Adverse Containment conditions (ref. 6):

* Containment pressure greater than 20 psia, or

* Containment Radiation greater than 1.0E5 R/hr
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SG2.1 (cont)
In the event the challenge to either core cooling or heat removal occurs at a time when the

reactor has not been brought below the power associated with safety-related structure,

system and component design power (5%, ref. 1 ), a core melt sequence may exist and

rapid degradation of the fuel clad could begin. To permit maximum offsite intervention time,

the General Emergency declaration is therefore appropriate in anticipation of an inevitable

General Emergency declaration due to Loss and Potential Loss of fission product barriers.

SPS Basis Reference(s):

1. EOP F-1 Subcriticality
2. UFSAR Section 7.2.2.2.12
3. ( )-FR-S.1 Response to Nuclear Power Generation / ATWS
4. F-2 Core Cooling
5. EOP F-3 Heat Sink
6. EOP E-0 Reactor Trip or Safety Injection
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SU3.1
Category: S - System Malfunction

Sub-category: 3 - Inability to Reach or Maintain Shutdown Conditions

Initiating Condition: Inability to reach required shutdown within Technical Specification
limits

EAL:

SU3.1 Notification of Unusual Event

Plant is not brought to required operating mode within Technical Specifications LCO
action statement time

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 -' Intermediate Shutdown

Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a prescribed

shutdown mode when the Technical Specification 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 the

Technical Specification 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

action statement time in the Technical Specifications. An immediate declaration of a NOUE

is required when the plant is not brought to the required operating mode within the

allowable action statement time in the Technical Specifications. Declaration of a NOUE is

based on the time at which the LCO-specified action completion period elapses under

Technical Specifications and is not related to how long a condition may have existed.

Other Technical Specification shutdowns that involve precursors to more serious events

are addressed by other EALs.

SPS Basis Reference(s):

1. Technical Specifications for Surry Units 1 and 2
2. UFSAR Chapter 16 Technical Specifications and Requirements

Page 261 of 329



Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

SU4.1
Category: S - System Malfunction

Sub-category: 4 - Instrumentation / Communications

Initiating Condition: Unplanned loss of most or all safety-related structures, systems
and components annunciation or indication in the Control Room for
greater than 15 minutes

EAL:

SU4.1 Notification of Unusual Event

Unplanned loss of most (-75%) or all of EITHER:

* Annunciators (Panels "A" thru "K")

* Indicators

associated with safety-related structures, systems and components on Unit ( ) MCR
Bench Boards 1 and 2 and Vertical Boards 1 and 2 for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

MCR Bench Boards 1 and 2 and MCR Vertical Boards 1 and 2 are the main panels in the

Main Control Room (MCR) (ref. 1, 2). The control boards for Unit 1 are completely

independent of the control boards for Unit 2. Most of the essential instruments and controls

for power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench boards in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical boards in agreement, wherever

appropriate, with the functional groupings of the bench boards. Annunciator panels on the

vertical boards are designated by a letter (A, B, C, D, E on Vertical Board 1-1; F, G, H, J, K

on Vertical Board 1-2) (ref. 3).
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SU4.1 (cont)
Annunciators or indicators for this EAL include those identified in the Abnormal Operating

Instructions, the Emergency Operating Instructions and other EALs (e.g., area, process,

and/or effluent rad monitors, etc.).

This EAL recognizes the difficulty associated with monitoring changing plant conditions

without the use of a major portion of the annunciation or indication equipment. The

availability of the Plant Computer System (PCS) is not a factor at the NOUE emergency

classification level (ref. 4).

"Unplanned" loss of annunciators or indicators excludes scheduled maintenance and

testing activities.

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system or component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.

Plant design provides redundant safety-related structure, system and component

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, failure

of indications is included in this EAL due to difficulty associated with assessment of plant

conditions when indications are not available. The loss of several safety-related structure,

system or component indicators should remain a function of the specific system or

component operability status and is addressed by the applicable Technical Specification.

The initiation of a Technical Specification imposed plant shutdown related to instrument

loss must be reported via 10 CFR 50.72. If the shutdown is not in compliance with the

Technical Specification action time, EAL SU3.1 ensures declaration of a NOUE.
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SU4.1 (cont)
The 15-minute interval offers time to recover from transient or momentary power losses.

Due to the limited number of safety-related structures, systems and components in

operation during Cold Shutdown, Refueling and Defueled modes, this EAL is not

applicable during these modes of operation. If all computer-driven monitoring capability is

unavailable or a significant transient is in progress during the loss of annunciation or

indication, the event escalates to an Alert classification under EAL SA4.1.

SPS Basis Reference(s):

1. UFSAR Figure 7.7-1

2. 11448-FE-27A Arrangement: Main Control Room, Elevation 27'- 0"

3. UFSAR Section 7.7

4. UFSAR Section 7.9
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SU4.2
Category:

Sub-category:

Initiating Condition:

S - System Malfunction

4 - Instrumentation / Communications

Unplanned loss of all onsite or offsite communications capabilities

EAL:

SU4.2 Notification of Unusual Event

Loss of all Table S-2 onsite (internal) communications capability affecting the ability to
perform routine operations

OR

Loss of all Table S-2 offsite (external) communications capability

Table S-2 Communications Systems

Onsite Offsite
'System (internal) (external)

Radio Communications System X

Public Address and Intercom System X

Private Branch Telephone Exchange (PBX) X

Sound Powered Telephone System X

Commercial Telephone System X

Dedicated NRC Communications X
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SU4.2 (cont)
Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

This EAL addresses loss of communications capability that either prevents the plant

operations staff from performing routine tasks necessary for onsite plant operations or

inhibits the ability to communicate problems externally to offsite authorities from the

Control Room. The loss of offsite communications ability encompasses the loss of all

means of communications with offsite authorities and is expected to be significantly more

comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform

state and local authorities of plant problems. This should include Commercial Telephone

System (CTS), FAX transmissions and dedicated phone systems. This EAL is applicable

only when extraordinary means are being utilized to make communications possible (e.g.,

relaying of information from radio transmissions, individuals being sent to offsite locations,

etc.).

The station communications system is designed to provide redundant means to

communicate with all essential areas of the station associated with Units 1 and 2 and to

essential locations remote from the station during normal operation and under accident

conditions. Communication systems vital to operation and safety are designed so that

failure of one component would not impair the reliability of the total communications

system. Onsite/offsite communications include one or more of the systems listed in Table

C-2 (ref. 1).
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SU4.2 (cont)
* Radio Communications System (onsite and offsite)

An Ultra-High Frequency (UHF) two-way radio trunking system is provided at the

Station consisting of base stations/repeaters, mobile units installed in emergency

vehicles, and hand-held portable radios. The radio trunking system provides system

redundancy and independent emergency backup equipment for designated station

functions.

In addition to onsite communications, this system also provides for communications

within a ten mile radius of the Station. During an emergency, this system will allow

direct contact with Radiation Monitoring Teams, Security vehicles, and a separate

channel (Talk Group) between the Security Central Alarm Station and the Surry

County Sheriffs Department.

* Public Address and Intercom System (onsite)

A five channel public address and intercom system (Gai-Tronics System) is installed

in the station. The system power is supplied from a power supply which will

maintain the system in an operational condition in the event of a normal station

service power failure.

* Private Branch Telephone Exchange (PBX) (Onsite)

The PBX system provides switched local and trunked telephone service. The PBX

switching equipment is physically located within the Protected Area and is

connected to a commercial telephone exchange in Smithfield, Virginia.
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SU4.2 (cont)
" Sound Powered Telephone System (onsite)

This system is a multiple channel system connecting selected operating areas of

the plant. Headsets consisting of an earphone and microphone are connected to a

two wire channel for direct communication between persons in different areas.

Operation of this system is not dependent on the availability of the electrical power

system. During an emergency, the system would provide an alternate means of

relaying messages.

" Commercial Telephone (offsite)

Commercial telephone lines are provided between the Station and a commercial

telephone exchange in Smithfield, Virginia. These lines are connected into the

Station PBX. In addition, lines are provided for communications between the Station

and the commercial telephone network independent of the PBX system.

" Dedicated NRC Communications (offsite)

Separate commercial telephone lines are dedicated to the NRC and include the

following:
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SU4.2 (cont)
o Emergency Notification System (ENS): The ENS is the system on which

initial notifications, as well as ongoing information about plant systems,

status and parameters, are provided to the NRC. ENS lines are located in the

Control Room, TSC and LEOF.

o Health Physics Network (HPN): Provides for communications regarding

radiological and meteorological conditions, assessments, trends, and

protective measures. HPN lines are located in the TSC and LEOF.

o Reactor Safety Counterpart Link (RSCL): Allows for internal NRC

discussions regarding plant and equipment conditions. RSCL lines are

located in the TSC and LEOF.

o Protective Measures Counterpart Link (PMCL): Allows for the conduct of

internal NRC discussions on radiological releases, meteorological conditions,

and protective measures. PMCL lines are located in the TSC and LEOF.

o Emergency Response Data System (ERDS): Allows for transmittal of reactor

parametric data from the site to the NRC. Plant data will be transmitted to the

NRC Operations Center, via modem, from the PCS.

o Management Counterpart Link (MCL): This system has been established for

internal discussions between the NRC Executive Team Director/members

and the NRC Director of Site Operations or licensee management. MCL lines

are located in the TSC and LEOF.

o Local Area Network (LAN) Access: Provides access to the NRC local area

network. Telephone jacks are provided in the TSC and LEOF for NRC LAN

access.
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SU4.2 (cont)
SPS Basis Reference(s):

1. Surry Power Station Emergency Plan, Section 7.2
2. UFSAR Section 7.7.1
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SA4.1
Category:

Sub-category:

Initiating Condition:

S - System Malfunction

4 - Instrumentation / Communications

Unplanned loss of most or all safety-related structures, systems
and components annunciation or indication in Control Room with
EITHER (1) a significant transient in progress, OR (2)
compensatory non-alarming indicators are unavailable

EAL:

SA4.1 Alert

Unplanned loss of most (-75%) or all of EITHER:

* Annunciators (Panels "A" thru "K")
* Indicators

associated with safety-related structures, systems and components on Unit ( ) MCR
Bench Boards 1 and 2 and Vertical Boards 1 and 2 for > 15 min.

AND EITHER:

A significant transient is in progress (Table S-1)

OR

PCS is unavailable
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SA4.1 (cont)

Table S-1 Significant Transient

Automatic turbine runback > 25% thermal
reactor power

Electrical load rejection > 25% full
electrical load

Reactor trip

Safety injection activation

Thermal power oscillations of > 10%

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

MCR Bench Boards 1 and 2 and MCR Vertical Boards 1 and 2 are the main panels in the

Main Control Room (MCR) (ref. 1, 2). The control boards for Unit 1 are completely

independent of the control boards for Unit 2. Most of the essential instruments and controls

for power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench boards in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical boards in agreement, wherever

appropriate, with the functional groupings of the bench boards.

Annunciator panels on the vertical boards are designated by a letter (A, B, C, D, E on

Vertical Board 1-1; F, G, H, J, K on Vertical Board 1-2) (ref. 3). Annunciators or indicators

for this EAL include those identified in the Abnormal Operating Instructions, the

Emergency Operating Instructions and other EALs (e.g., area, process, and/or effluent rad

monitors, etc.).

This EAL recognizes the difficulty associated with monitoring changing plant conditions

without the use of a major portion of the annunciation or indication equipment during a

transient.
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"Unplanned" loss of annunciators or indicators does not include scheduled maintenance

and testing activities.

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system and component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.

Plant design provides redundant safety-related structure, system and component

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, failure

of indications is included in this EAL due to difficulty associated with assessment of plant

conditions. The loss of several safety-related structure, system and component indicators

should remain a function of the specific system orcomponent operability status and will be

addressed by the applicable Technical Specification. The initiation of a Technical

Specification imposed plant shutdown related to instrument loss must be reported via 10

CFR 50.72.

Table S-1, Significant Transients, 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.

If both a major portion of the annunciation system and the Plant Computer System (PCS)

are unavailable to the extent that additional operating personnel are required to monitor

indications, the Alert declaration is required. PCS includes the Emergency Response and

Safety Parameter (ERG/SPDS) displays (ref. 4),
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SA4.1 (cont)
Due to the limited number of safety-related structures, systems and components in

operation during Cold Shutdown, Refueling and Defueled modes, this EAL is not

applicable during these modes of operation. If the operating crew cannot monitor the

transient in progress, the Alert escalates to a Site Area Emergency under EAL SS4.1.

SPS Basis Reference(s):

1. UFSAR Figure 7.7-1

2. 11448-FE-27A Arrangement: Main Control Room, Elevation 27'- 0"

3. UFSAR Section 7.7

4. UFSAR Section 7.9
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SS4.1
Category:

Sub-category:

Initiating Condition:

EAL:

S - System Malfunction

4 - Instrumentation / Communications

Inability to monitor a significant transient in progress

SS4.1 Site Area Emergency

Loss of most (-75%) or all annunciators (Panels "A" thru "K") associated with safety-
related structures, systems and components on Unit ( ) MCR Bench Boards 1 and 2 and
Vertical Boards 1 and 2

AND

PCS is unavailable

AND

Complete loss of ability to monitor any critical safety function status

AND

Significant transient is in progress (Table S-1)

Table S-1 Significant Transient

Automatic turbine runback > 25% thermal
reactor power

Electrical load rejection > 25% full
electrical load

Reactor trip

Safety injection activation

Thermal power oscillations of > 10%

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown
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SS4.1 (cont)
Basis:

MCR Bench Boards 1 and 2 and MCR Vertical Boards 1 and 2 are the main panels in the

Main Control Room (MCR) (ref. 1, 2). The control boards for Unit 1 are completely

independent of the control boards for Unit 2. Most of the essential instruments and controls

for power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench boards in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical boards in agreement, wherever

appropriate, with the functional groupings of the bench boards. Annunciator panels on the

vertical boards are designated by a letter (A, B, C, D, E on Vertical Board 1-1; F, G, H, J, K

on Vertical Board 1-2) (ref. 3). Annunciators or indicators for this EAL include those

identified in the Abnormal Operating Instructions, the Emergency Operating Instructions

and other EALs (e.g., area, process, and/or effluent rad monitors, etc.).

This EAL recognizes the inability of the Control Room staff to monitor the plant response to

a significant transient. A Site Area Emergency exists if the Control Room staff cannot

monitor safety functions needed for protection of the public.

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system and component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.
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SS4.1 (cont)
EOPs are entered if a significant transient is in progress. The hierarchy on controlling and

maintaining safety functions within acceptance criteria are specified therein and include the

following:

* Reactivity control (ability to shut down the reactor and keep it shutdown)

* RCS inventory (ability to cool the core)

" Secondary heat removal (ability to maintain a heat sink)

* Spent Fuel Pit cooling (ability to remove decay heat from irradiated fuel in storage)

Table S-1, Significant Transients, 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.

Indications needed to monitor safety functions necessary for protection of the public must

include Control Room indications, computer generated indications (i.e., PCS and SPDS)

and dedicated annunciation capability. The specific indications should be those used to

determine such functions as the ability to shut down the reactor, maintain the core cooled

and in a coolable geometry, remove heat from the core, and maintain the reactor coolant

system and Containment intact.

Planned actions are included in the EAL since a loss of instrumentation of this magnitude

is of such significance during a transient that the cause of the loss is not an ameliorating

factor.

SPS Basis Reference(s):

1. UFSAR Figure 7.7-1

2.- 11448-FE-27A Arrangement: Main Control Room, Elevation 27'- 0"

3. UFSAR Section 7.7

4. UFSAR Section 7.9
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SU5.1
Category:

Sub-category:

Initiating Condition:

S - System Malfunction

5 - Fuel Clad Degradation

Fuel clad degradation

EAL:

SU5.1 Notification of Unusual Event

Dose rate at one foot (Note 5) from EITHER:

1 ml RCS sample > 0.38 mR/hr

OR

20 ml RCS sample > 7.0 mR/hr

OR

250 ml RCS sample > 79 mR/hr

Note 5: If actual reactor coolant activity samples are available at the time of the radiation measurement that

indicate coolant activity levels are below that specified in EAL SU5.3 (Technical Specification coolant activity

limit), declaration of the NOUE is not required under this EAL threshold.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

RCS sample one foot dose rates in excess of 0.38 mR/hr for a one ml sample or in excess

of 7.0 mR/hr for a 20 ml sample or in excess of 79 mR/hr for a 250 ml sample are

indicative of coolant activity in excess of 10 1.Ci/cc DEl-1 31. Dose rate is assumed to

result from radioactive iodines (1-131 thru 1-135) in RCS in concentrations corresponding to

10 IxCi/cc DEI-131. 10 IACi/cc DEI-131 was used because this value exceeds Technical

Specification limits that require reactor shutdown (ref. 1).
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SU5.1 (cont)
This EAL is included as a NOUE because it is considered to be a potential degradation of

the level of safety of the plant and a potential precursor of more serious problems.

Escalation of this EAL to the Alert level is via the Fission Product Barriers matrix.

SPS Basis Reference(s):

1. NAF-07-002 Memo from Claude Flory to Brian McBride "NAPS/SPS EAL Upgrade
Project - RCS Specific Activity" dated 1/29/07
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SU5.2
Category: S - System Malfunction

Sub-category: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.2 Notification of Unusual Event

With letdown in service, Reactor Coolant Letdown Radiation Monitor CH-RI-( )18 or CH-
RI-( )19 > 1.69 x 105 cpm (Note 5)

Note 5: If actual reactor coolant activity samples are available at the time of the radiation measurement that

indicate coolant activity levels are below that specified in EAL SU5.3 (Technical Specification coolant activity

limit), declaration of the NOUE is not required under this EAL threshold.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

The normal charging and letdown flow path allows purification of the reactor coolant and

control of the RCS volume. Hot reactor coolant from the cold leg of loop A passes through

the regenerative heat exchanger. The regenerative heat exchanger cools the letdown

stream. The discharge of the regenerative heat exchanger then passes through the non-

regenerative heat exchanger, where its temperature is further reduced. A letdown filter

removes suspended solids from the stream before entering one of five demineralizers. A

portion of the letdown stream bypasses the demineralizers and flows through radiation

monitors for CH-RI-( )18 and CH-RI-( )19 to detect fission product activity in the reactor

coolant and warn of a potential fuel element failure.
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SU5.2 (cont)
When letdown is in service, a monitor reading above the threshold value is indicative of

more than 10 pCi/cc DE 1-131 accident mix (ref. 1) after 1 hour of decay. A monitor reading

in excess of the threshold value (1.69E5 cpm, equivalent to 10 pCi/cc) indicates a

challenge to the Technical Specification allowable limits for fuel clad degradation (iodine

spike) requiring a reactor shutdown and be cooled down below 500' F within 6 hours.

Escalation of this EAL to the Alert level is via the Fission Product Barriers matrix.

SPS Basis Reference(s):

1. CALC PA-0236, Rev. 0 Post Accident Letdown Radiation Monitor Response for Surry

2. Engineering Transmittal No. CME 95-0054, Rev. 1 Reactor Coolant Letdown Radiation
Monitor Setpoints

3. UFSAR Section 9.3.4

4. HP-3010.040 Radiation Monitoring System Setpoint Determination

5. ( )-AP-5 Unit 1 Radiation Monitoring System
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SU5.3
Category: S - System Malfunction

Sub-category: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.3 Notification of Unusual Event

Coolant activity > 1.0 pCi/cc DE 1-131 for > 48 hours

OR

Coolant activity >10 pCi/cc DE 1-131

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Coolant activity in excess of 1.0 pCi/cc indicates a challenge to the Technical Specification

allowable limits for fuel clad degradation, with 48 hours to restore coolant activity below the

limit. If coolant activity exceeds 10 pCi/cc, the reactor shall be shut down and cooled to

500 IF or less within 6 hours after detection. This EAL addresses reactor coolant samples

exceeding coolant Technical Specifications for steady state operations. This EAL

addresses reactor coolant samples exceeding the Technical Specification LCO, which are,

applicable for Modes 1, 2 and 3 with RCS average temperature (Tavg) > 500'F (ref. 1). The

Technical Specification limits accommodate an iodine spike phenomenon that may occur

following changes in thermal power. The Technical Specification LCO limits are

established to minimize the offsite radiological dose consequences in the event of a steam

generator tube rupture (SGTR) accident (ref. 2). Escalation of this EAL to the Alert level is

via the Fission Product Barriers matrix.
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SPS Basis Reference(s):

1. Technical Specifications 3.1.D
2. UFSAR Section 14.3.1

Revision x
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SU6.1
Category:

Sub-category:

Initiating Condition:

S - System Malfunction

6 - RCS Leakage

RCS leakage

EAL:

SU6.1 Notification of Unusual Event

Unidentified or pressure boundary leakage > 10 gpm

OR

Identified leakage > 25*gpm

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

The conditions of this EAL may be a precursor of more serious conditions and, as a result,

is considered to be a potential degradation of the level of safety of the plant. Manual or

computer-calculated water balance inventory methods are normally used to determine

RCS leakage.

Increasing primary plant leakage, as indicated by any of the following (ref. 1):

* Increasing makeup rate to maintain VCT level

* Increasing charging flow to maintain PRZR level

* PRZR pressure decreasing

* High temperature on PRZR safety valves or PORV relief lines

" High temperature on Reactor Vessel flange leakoff line

* High level in PRT, PDTT, CC Surge Tank or SI Accumulators
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SU6.1 (cont)
* Abnormal Containment indications:

o Increasing radiation monitor readings

o Increasing sump level

o Increasing temperature or pressure

" Abnormal Auxiliary Building indications:

o Increasing radiation monitor readings

o Sump high level alarm'

* Abnormal primary to secondary leakage indications:

o Increasing radiation monitor readings

o SG water level or feed flow abnormality

The 10 gpm value for the unidentified leakage and pressure boundary leakage was

selected because it is quantifiable with normal Control Room leak detection methods. ()-

OPT-RC-10.0, Reactor Coolant Leakage - Computer Calculated, and ( )-OPT-RC-10.01,

Reactor Coolant Leakage - Manually Calculated, are performed to determine the source

and flow rate of the leakage. Steam Generator leakage is also considered when evaluating

unidentified leakage. The 25 gpm value for identified leakage is set at a higher value

because of the significance of identified leakage in comparison to unidentified or pressure

boundary leakage. Escalation of this EAL to the Alert level is via the Fission Product

Barriers matrix.
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SU6.1 (cont)
SPS Basis Reference(s):

1. ( )-AP-16.00 Excessive RCS Leakage

2. ( )-OPT-RC-10.0 Reactor Coolant Leakage - Computer Calculated

3. ( )-OPT-RC-10.01 Reactor Coolant Leakage - Manually Calculated

4. ( )-AP-24.00 Minor SG Tube Leak

5. ( )-AP-24.01 Large Steam Generator Tube Leak

6. UFSAR Section 4.2.7

7. Technical Specifications 3.1.C
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SU7.1
Category: S - System Malfunction

Sub-category: 7 - Inadvertent Criticality

Initiating Condition: Inadvertent criticality

EAL:

SU7.1 Notification of Unusual Event

An unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Sustained is defined as prolonged, not intermittent or of transitory nature.

This EAL addresses inadvertent criticality events. While the primary concern of this EAL is

criticality events that occur in Cold Shutdown or Refueling modes (see EAL CU6.1)

(NUREG 1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants

in the United States), the EAL is applicable in other modes in which inadvertent criticalities

are possible. This EAL indicates a potential degradation of the level of safety of the plant,

warranting a NOUE classification. This EAL excludes inadvertent criticalities that occur

during planned reactivity changes associated with reactor startups (e.g., criticality earlier

than estimated). The Cold Shutdown/Refueling EAL is CU6.1. Escalation would be by the

Fission Product Barrier matrix, as appropriate to the operating mode at the time of the

event.
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SU7.1 (cont)
The term "sustained" is used in order to allow exclusion of expected short-term positive

startup rates from planned fuel bundle or control rod movements during core alteration.

These short-term positive startup rates are the result of the increase in neutron population

due to subcritical multiplication.

SPS Basis Reference(s):

1. UFSAR Section 7.4

2. UFSAR Table 7.4-1

3. UFSAR Table 7.4-2
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Category F - Fission Product Barriers

EAL Group: Hot Conditions (RCS temperature,> 2000F);

EALs in this category are applicable only in the

hot operating modes.

EALs in this category represent threats to the defense in depth design concept that

precludes the release of highly radioactive fission products to the environment. This

concept relies on multiple physical barriers any one of which, if maintained intact,

precludes the release of significant amounts of radioactive fission products to the

environment. The primary fission product barriers are:

A. Reactor Fuel Clad (FC): The zirconium tubes which house the ceramic uranium

oxide pellets along with the end plugs which are welded into each end of the fuel

rods comprise the fuel clad.

B. Reactor Coolant System (RCS): The Reactor Vessel shell, vessel head, vessel

nozzles and penetrations and all primary systems directly connected to the Reactor

Vessel up to the first isolation valve comprise the RCS.

C. Containment (CTMT): The vapor Containment structure and all isolation valves

required to maintain Containment integrity under accident conditions comprise the

Containment barrier.

The EALs in this category require evaluation of the loss and potential loss thresholds listed

in the fission product barrier matrix (Attachment 2). "Loss" and "Potential Loss" signify the

relative damage and threat of damage to the barrier. "Loss" means the barrier no longer

assures containment of radioactive materials. "Potential Loss" means integrity of the

barrier is threatened and could be lost if conditions continue to degrade. The number of

barriers that are lost or potentially lost and the following criteria determine the appropriate

emergency classification level:

Notification of Unusual Event:
Any loss or any potential loss of Containment

Alert:
Any loss or any potential loss of either Fuel Clad or RCS

Site Area Emerqency:
Loss or potential loss of any two barriers
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General Emergency:
Loss of any two barriers and loss or potential loss of third barrier

The logic used for emergency classification based on fission product barrier monitoring

should reflect the following considerations:

* The Fuel Clad barrier and the RCS barrier are weighted more heavily than the
Containment barrier. NOUE EALs associated with RCS and Fuel Clad barriers are
addressed under System Malfunction EALs.

* At the Site Area Emergency level, there must be some ability to dynamically assess
how far present conditions are from the threshold for a General Emergency. For
example, if Fuel Clad and RCS barrier "loss" EALs existed, that, in addition to offsite
dose assessments, would require continual assessments of radioactive inventory
and containment integrity. Alternatively, if both Fuel Clad and RCS barrier
"Potential Loss" EALs existed, the SEM would have more assurance that there was
no immediate need to escalate to a General Emergency.

• The ability to escalate to higher emergency classes as an event deteriorates must
be maintained. For example, RCS leakage steadily increasing would represent an
increasing risk to public health and safety.

Fission product barrier monitoring must be capable of addressing dynamic conditions. If

reaching a loss or potential loss threshold is imminent while an event or multiple events

occur, judgment dictates that the imminent situation deserves classification as if the

thresholds were actually exceeded.
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FUI.1
Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Any loss or any potential loss of Containment

EAL:

FUI.1 Notification of Unusual Event

Any loss or any potential loss of Containment (Table F-1)

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Fuel Clad,.,RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

Fuel Clad and RCS barriers are weighted more heavily than the Containment barrier.

Unlike the Fuel Clad and RCS barriers, the loss of either of which results in an Alert (EAL

FA1.1), loss of the Containment barrier in and of itself does not result in the relocation of

radioactive materials or the potential for degradation of core cooling capability. However,

loss or potential loss of the Containment barrier in combination with the loss or potential

loss of either the Fuel Clad or RCS barrier results in declaration of a Site Area Emergency

under EAL FS1.1.

SPS Basis Reference(s):

None
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FAI.1
Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Any loss or any potential loss of either Fuel Clad or RCS

EAL:

FA1.1 Alert

Any loss or any potential loss of either Fuel Clad or RCS (Table F-1)

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the Alert classification level, Fuel Clad and RCS barriers are weighted more heavily

than the Containment barrier. Unlike the Containment barrier, loss or potential loss of

either the Fuel Clad or RCS barrier may result in the relocation of radioactive materials or

degradation of core cooling capability. Note that the loss or potential loss of Containment

barrier in combination with loss or potential loss of either Fuel Clad or RCS barrier results

in declaration of a Site Area Emergency under EAL FS1.1.

SPS Basis Reference(s):

None
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FS1.1
Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Loss or potential loss of any two barriers

EAL:

FSI.1 Site Area Emergency

Loss or potential loss of any two barriers (Table F-I)

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the Site Area Emergency classification level, each barrier is weighted equally. A Site

Area Emergency is therefore appropriate for any combination of the following conditions:

" One barrier loss and a second barrier loss (i.e., loss - loss)

* One barrier loss and a second barrier potential loss (i.e., loss - potential loss)

* One barrier potential loss and a second barrier potential loss (i.e., potential loss -

potential loss)
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FSl.1 (cont)
At the Site Area Emergency classification level, the ability to dynamically assess the

proximity of present conditions with respect to the threshold for a General Emergency is

important. For example; the existence of Fuel Clad and RCS Barrier loss thresholds in

addition to offsite dose assessments would require continual assessments of radioactive

inventory-and Containment integrity in anticipation of reaching a General Emergency

classification. Alternatively, if both Fuel Clad and RCS potential loss thresholds existed,

the SEM would have greater assurance that escalation to a General Emergency is less

imminent.

SPS Basis Reference(s):

None
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FGI.1
Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Loss of any two barriers AND loss or potential loss of third barrier

EAL:

FG1.1 General Emergency

Loss of any two barriers

AND

Loss or potential loss of third barrier (Table F-i)

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the General Emergency classification level each barrier is weighted equally. A General

Emergency is therefore appropriate for any combination of the following conditions:

* Loss of Fuel Clad, RCS and Containment barriers

" Loss of Fuel Clad and RCS barriers with potential loss of Containment barrier

* Loss of RCS and Containment barriers with potential loss of Fuel Clad barrier

* Loss of Fuel Clad and Containment barriers with potential loss of RCS barrier

SPS Basis Reference(s):

None
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Fuel Clad Barrier Potential Loss

1. CSFST Core Cooling-ORANGE

OR

CSFST Heat Sink-Red and heat sink required

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is i

entered if core exit thermocouples (TCs) are less than 1,2000 F, RCS subcooling

based on core exit TCs is less than or equal to 30OF [85 0 F], and any of the following

(ref. 1, 2):

" No RCPs are running and either: core exit TCs are greater than or equal to

700°F and RVLIS full range is greater than 46%, or core exit TCs are less

than 700°F and RVLIS full range is less than or equal to 46%.

" At'least one RCP is running and Reactor Vessel water level is less than or

equal to RVLIS dynamic head readings in Table F-2.

Table F-2 Reactor Vessel Water Level Thresholds

No.
RVLIS RC. ThresholdRCPs

Full Range None 46%

Dynamic Range 3 63%

2 41%

1 30%

These conditions indicate subcooling has been lost and that some fuel clad damage

may potentially occur.
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Indication that heat removal is extremely challenged is manifested by entry to

CSFST Heat Sink-RED path (ref. 3, 4). CSFST Heat Sink-RED path is entered if all

SG narrow range levels are less than or equal to 12% [18%] and total FW flow is

less than or equal to 350 gpm [450 gpm]. The combination of these conditions when

heat sink is required indicates the ultimate heat sink function is under extreme

challenge. The phrase "and heat sink required" precludes over-classification for

conditions in which RCS pressure is less than SG pressure or Heat Sink-RED path

entry was created by operator action directed by an Emergency Operating

Procedure. This condition addresses loss of functions required for hot shutdown

with the reactor at pressure and temperature and thus is a challenge of the Fuel

Clad barrier.

CSFST values enclosed in brackets apply under Adverse Containment conditions

(ref. 5):

* Containment pressure greater than 20 psia, or

* Containment Radiation greater than 1.0E5 R/hr

SPS References:

1. EOP F-2 Core Cooling
2. ( )-FR-C.2 Response to Degraded Core Cooling
3. EOP F-3 Heat Sink
4. ( )-FR-H.1 Response to Loss of Secondary Heat Sink
5. EOP E-0 Reactor Trip or Safety Injection

2. Core exit TCs > 700OF

The core exit TC value corresponds to the temperature in the Core Cooling Critical

Safety Function Status Tree (CSFST) ORANGE path but is evaluated separately

because the CSFST considers the degree of subcooling prior to status

determination. This threshold is an explicit Fuel Clad potential loss to address

conditions when the CSFSTs may not be in use (initiation after SI is blocked). This

temperature indicates subcooling has been lost and that some fuel clad damage

may occur.
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SPS References:

1. F-2 Core Cooling
2. ( )-FR-C.2 Response to Degraded Core Cooling

3. Reactor Vessel water level < Table F-2 thresholds

Table F-2 Reactor Vessel Water Level Thresholds

No.
RVLIS RC. ThresholdRCPs

Full Range None 46%

Dynamic Range 3 63%

2 41%

1 30%

The Reactor Vessel water levels listed in Table F-2 (ref. 1) are used in the EOPs to

signal core uncovery and are, therefore, indications of inadequate coolant

inventory. According to the Core Cooling-ORANGE path, these water levels

indicate subcooling has been lost and that some fuel clad damage may occur.

SPS References:'

1. F-2 Core Cooling
2. ( )-FR-C.1 Response to Inadequate Core Cooling

4. Any condition in the opinion of the SEM that indicates potential loss of the
Fuel Clad barrier

The Station Emergency Manager (SEM) judgment threshold addresses any other

factors relevant to determining if the Fuel Clad barrier is potentially lost. Such a

determination should include imminent barrier degradation, barrier monitoring

capability and dominant accident sequences.

Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.
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* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

" Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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Fuel Clad Barrier Loss

1. CSFST Core Cooling-RED

Critical Safety Function Status Tree (CSFST) Core Cooling-RED path is entered if

either (ref. 1, 2):

* Core exit TCs are greater than or equal to 1,2000F, or

* Core exit TCs are greater than or equal to 7001F with RCS subcooling based

on core exit TCs less than or equal to 30°F [85 0F], no RCPs are running, and

RVLIS full range is less than or equal to 46%.

CSFST values enclosed in brackets apply under Adverse Containment conditions

(ref. 3):

* Containment pressure greater than 20 psia, or

* Containment Radiation greater than 1.0E5 R/hr

Either set of conditions indicates significant core exit superheating and core

uncovery. This is considered a loss of the Fuel Clad barrier.

SPS References:

1. F-2 Core Cooling
2. ( )-FR-C.1 Response to Inadequate Core Cooling
3. E-0 Reactor Trip or Safety Injection

2. Core exit TCs > 1,2000 F

Core exit TC readings greater than 1200OF indicate significant core exit

superheating and core uncovery. This is considered a loss of the Fuel Clad barrier.

SPS References:

1. F-2 Core Cooling
2. ( )-FR-C.1 Response to Inadequate Core Cooling
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3. Containment High Range Radiation Monitor > Table F-3 Fuel Clad Loss

threshold

Containment radiation monitor readings greater than the Table F-3 (ref. 1) Fuel Clad

threshold indicate the release of reactor coolant, with elevated activity indicative of

fuel damage, into the Containment. The reading is derived assuming the

instantaneous release and dispersal of the reactor coolant noble gas and iodine

inventory associated with a concentration of 300 pCi/cc DE 1-131 into the

Containment atmosphere. Reactor coolant concentrations of this magnitude are

several times larger than the maximum concentrations (including iodine spiking)

allowed within Technical Specifications and are therefore indicative of fuel damage

(approximately 5% clad failure depending on core inventory and RCS volume). This

value is higher than that specified for RCS Barrier Loss #1.

The values used in Table F-3 were derived using the DAMAGE program. The

following graph shows the expected monitor response to 5% clad failure for a given

time after shutdown. Values were placed in a table to simplify use for individuals

classifying an event. (Note: Some values were rounded down to facilitate

readability of logarithmic meters in the Control Room.)
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Table F-3 Containment High Range Radiation Monitor Thresholds
RM-RI-027 or RM-RI-028

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (R/hr) (R/hr) (R/hr)

< 2 260 5 1000

>2 to 4 150 5 600

>4 to 8 95 5 350

> 8 to 1.2 50 5 200

>12 25 5 100

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RI-( )27 and

RM-RI -( )28.

SPS References:

1. SPS Core Damage Computer Program

2. CALC-PA-0186 Rev. 000, Containment High Range Monitor Response
Curves for North Anna and Surry
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4. Dose rate at one foot from EITHER:
1 ml RCS sample> 13.7 mR/hr

OR
20 ml RCS sample > 250 mR/hr

OR
250 ml RCS sample > 2,800 mR/hr

An alternative method used to determine 5% failed fuel'(-300 pCi/cc DE 1-131) is to

take a survey meter reading of either a 1, 20 or 250 milliliter sample of RCS at one

foot distance. Dose rate is assumed to result from radioactive iodines (1-131 thru I-

135) in RCS in concentrations corresponding to a loss of 5% of gap radioactivity.

For 5% loss of gap it is assumed that 2% of core inventory of radioactive iodines

are in the gap. Core inventory was obtained from Calculation PA-0186 and RCS

volume from DAMAGE code to yield iodine radioactivity concentrations in the RCS

sample. The code MICROSHIELD was then used to determine dose rate at one

foot from various volumes of RCS sample.

SPS References:

1. NAF-07-002 Memo from Claude Flory to Brian McBride "NAPS/SPS EAL
Upgrade Project - RCS Specific Activity" dated 1/29/07

5. With letdown in service, Reactor Coolant Letdown Radiation Monitor
CH-RI-()18 or CH-RI-()19 > 5.0 x 106 cpm

The normal charging and letdown flow path allows purification of the reactor coolant

and control of the RCS volume. Hot reactor coolant from the cold leg of loop A

passes through the regenerative heat exchanger. The regenerative heat exchanger

cools the letdown stream. The discharge of the regenerative heat exchanger then

passes through the non-regenerative heat exchanger, where its temperature is

further reduced. A letdown filter removes suspended solids from the stream before

entering one of five demineralizers. A portion of the letdown stream bypasses the

demineralizers and flows through radiation monitors for CH-RI-( )18 and CH-RI-( )19

to detect fission product activity in the reactor coolant and warn of a potential fuel

element failure.

The letdown monitor reading of 5.0 x 106 cpm is equivalent to 300 pCi/cc DE 1-131

(ref. 1, 2).
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SPS References:

1. Calculation No. PA-0236, Rev. 0 Post Accident Letdown Radiation Monitor

Response for Surry

2. SDBD-SPS-RM System Design Basis Document for Radiation Monitoring

System Surry Power Station

6. Coolant activity > 300 pCi/cc DE 1-131

Elevated reactor coolant activity represents a potential degradation in the level of

safety of the plant and a potential precursor of more serious problems. The

threshold DE 1-131 concentration is well above that expected for iodine spikes and

corresponds to about 2-5% fuel clad damage. When reactor coolant activity

reaches this level, significant clad heating has occurred and thus the Fuel Clad

barrier is considered lost.

SPS References:

1. Calculation No. PA-0236, Rev. 0 Post Accident Letdown Radiation Monitor
Response for Surry
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7. Any condition in the opinion of the SEM that indicates loss of the Fuel Clad

barrier

The Station Emergency Manager (SEM) judgment threshold addresses any other

factors relevant to determining if the Fuel Clad barrier is lost. Such a determination

should include imminent barrier degradation, barrier monitoring capability and

dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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Reactor Coolant System Barrier Potential Loss

1. CSFST RCS Integrity-RED

-OR

CSFST Heat Sink-RED and heat sink required

Critical Safety Function Status Tree (CSFST) RCS Integrity-RED path is entered if a

temperature decrease in any RCS cold leg is greater than or equal to 100°F in last

60 minutes and any RCS pressure-cold leg temperature is to the right of Limit A in

Figure F-1 (ref. 1).

CSFST Heat Sink-RED path is entered if all SG narrow range levels are less than or

equal to 12% [18%] and total FW flow is less than or equal to 350 gpm [450 gpm]

(ref. 2). The phrase "and heat sink required" precludes over-classification for

conditions in which RCS pressure is less than SG pressure or Heat Sink-RED path

entry was created by operator action directed by an Emergency Operating

Procedure.

CSFST values enclosed in brackets apply under Adverse Containment conditions

(ref. 3):

* Containment pressure greater than 20 psia, or

* Containment Radiation greater than 1.0E5 R/hr

SPS References:

1. EOP F-4 Integrity
2. EOP F-3 Heat Sink
3. E-0 Reactor Trip or Safety Injection
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Figure F-I: Integrity CSF Operational Limits Curve
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2. Unisolable RCS leak exceeding the capacity of one charging pump (150 gpm)

in the normal charging mode

This threshold is based on the inability to maintain liquid inventory within the RCS

by normal operation of the Chemical and Volume Control System (CVCS). The

CVCS includes three centrifugal charging pumps each with a nominal flow capacity

of 150 gpm (ref. 1). The primary purpose of the charging pumps is to provide the

motive force for injecting charging water into the RCS. They also provide seal water

injection flow to the RCPs, the means to fill isolated RCS loops, and flow for

auxiliary spray to the pressurizer. Additionally, the charging pumps provide high

head safety injection. Upon actuation of the Safety Injection (SI) System, the

charging pumps automatically take suction on the RWSTs and inject into the RCS.

Additionally, the charging pumps recirculate the spilled coolant in the RC System,

via the Containment sump and the low head safety injection pumps, after RWST

safety injection water has been depleted. Charging flowrate is determined from a

pressurizer level signal. The Unit 1 and 2 charging pumps have the ability to be

cross connected should all charging pump of either unit become unavailable such

that, either unit can provide charging water to the other unit (ref. 2).

SPS References:

1. UFSAR Table 6.2-5

2. UFSAR Section 6.2.2

3. Any condition in the opinion of the SEM that indicates potential loss of the
RCS barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the RCS barrier is potentially lost. Such a determination should include imminent

barrier degradation, barrier monitoring capability and dominant accident sequences.

• Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to the inability to reach final safety

acceptance criteria before completing all checks.
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* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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Reactor Coolant System Barrier Loss

1. Containment High Range Radiation Monitor > Table F-3 RCS Loss threshold

Containment radiation monitor readings greater than the Table F-3 (ref. 1) RCS

threshold indicate the release of reactor coolant to the Containment. The readings

assume the instantaneous release and dispersal of the reactor coolant noble gas

and iodine inventory associated with normal operating concentrations (i.e., within

Technical Specifications) into the Containment atmosphere. Because of the very

high fuel clad integrity, only small amounts of noble gases would be dissolved in the

primary coolant. The readings are less than those specified for Fuel Clad barrier

Loss #4 because no damage to the fuel clad is assumed. Only leakage from the

RCS is assumed for this barrier loss threshold.

Conservative estimates (high RCS ýtCi/cc) indicated that the readings from release

of the normal RCS inventory would be below normal readings on the monitor while

the station was operating. Therefore, a value 5 times the normal Containment

Radiation Monitor Reading of - 1 RPhr is used. The reading is less than that

specified for Fuel Cladding barrier Loss because no damage to the fuel cladding is

assumed. Only leakage from the RCS is assumed for this barrier loss threshold.

The value is high enough to preclude erroneous classification of barrier loss due to

normal plant operations and is the lowest readable value on the monitors.
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Table F-3 Containment High Range Radiation Monitor ThresholdsTabl F-RM-RI-027 or RM-RI-028 I

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (R/hr)' (R/hr) (R/hr)

< 2 260 5 1000

>2 to 4 150 5 600

>4 to 8 95 5 350

> 8 to 12 50 5 200

>12 25 5 100

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RI-( )27 and

RM-RI -( )28.

SPS References:

1. SPS Core Damage Computer Program

2. CALC-PA-0186 Rev. 000, Containment High Range Monitor Response
Curves for North Anna and Surry
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2. RCS leak rate > available makeup capacity as indicated by a loss of RCS

subcooling: < 30OF [85 0F]

Core Cooling Critical Safety Function Status Tree indicates that if RCS subcooling

based on core exit TCs is less than 30°F [851F], a loss of RCS subcooling has

occurred (ref. 1). The loss of 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. This threshold addresses

conditions in which leakage from the RCS is greater than available inventory control

capacity such that a loss of subcooling. has occurred. ( )-AP-16.00, Excessive RCS

Leakage, provides a list of conditions that may be observed when excessive RCS

leakage occurs and provides appropriate actions to prevent and mitigate the

consequences of RCS leakage.

Following an uncomplicated reactor trip, subcooling margin should be greater than

50°F. Subcooling margin greater than 30°F [85 0F] ensures the fluid surrounding the

core is sufficiently cooled and provides margin for reestablishing flow should

subcooling deteriorate when Slflow is secured. The loss of subcooling is therefore

the fundamental indication that the inventory control systems are incapable of

counteracting the mass loss through the leak in the RCS.

CSFST values enclosed in brackets apply under Adverse Containment conditions

(ref. 2):

" Containment pressure greater than 20 psia, or

" Containment Radiation greater than 1.0E5 R/hr

The loss of subcooling as a result of inability to establish RCS heat transfer to the

ultimate heat sink is indicative of Potential Losses of the Fuel Clad and RCS

barriers.
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SPS References:

1. F- 2 Core Cooling
2. E-0 Reactor Trip or Safety Injection
3. ( )-AP-16.00 Excessive RCS Leakage

3. SGTR that requires ECCS (SI) actuation

In conjunction with Containment barrier Loss #3 and the Fuel Clad barrier

thresholds, this threshold addresses the full spectrum of Steam Generator Tube

Rupture (SGTR) events. To meet this threshold, the leakage must be large enough

to require actuation of ECCS (SI). ECCS (SI) actuation is caused by (ref. 1):

* Low-low pressurizer pressure

. High Containment pressure

* High steam-line differential pressure between each steam line and the main

steam header

* High steam-line flow in two of three steam lines, coincident with either low

steam-line pressure or low Tavg

SPS References:

1. Technical Specifications Table 3.7-2
2. UFSAR Section 6.2.2.1
3. 1A-F3 SI Initiated Train A
4. 1A-F4 SI Initiated Train A
5. 2A-F3 SI Initiated Train B
6. 2A-F4 SI Initiated Train B
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4. Any condition in the opinion of the SEM that indicates loss of the RCS barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the RCS barrier is lost. Such a determination should include imminent barrier

degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to the recognition of the inability to

reach safety acceptance criteria before completion of all checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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Containment Barrier Potential Loss

.1. CSFST Containment-RED

Critical Safety Function Status Tree (CSFST) Containment-Red path is entered if

Containment pressure is equal to or greater than 60 psia. This pressure is the

Containment design pressure and is in excess of that expected from the design

basis loss of coolant accident. This threshold is indicative of a loss of both RCS and

Fuel Clad barriers in that it is not possible to reach this condition without severe

core degradation (metal-water reaction) or failure to trip in combination with RCS

breach. This combination of conditions would be expected to require the declaration

of a General Emergency.

SPS References:

1. EOP F-5 Containment
2. UFSAR Section 5.4

2. Core exit TCs > 1,200'F
AND

Restoration procedures not effective within 15 min.

Note: Restoration procedures are considered effective if Core exit TCs readings
are lowering or Reactor Vessel water level is rising within 15 min. after
restoration procedure entry

This threshold indicates significant core exit superheating and core uncovery. If

core exit thermocouple (TC) readings are greater than 1,2000F, Fuel Clad barrier is

lost. Core exit TCs provide an indirect indication of fuel clad temperature by

measuring the temperature of the primary coolant that leaves the core region.

Although clad rupture due to high temperature is not expected for core exitTC

readings less than the threshold, temperatures of this magnitude signal significant

superheating of the reactor coolant and core uncovery. Events that result in core

exit TC readings above the loss threshold are severe accidents and are a severe

accident management "Badly Damaged (BD)" condition. The BD descriptor signifies

possible core overheating to the point that clad ballooning/collapse may occur and

portions of the core may have melted.
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It must also be assumed the loss of RCS inventory is a result of a loss of the RCS

barrier. These conditions, if not mitigated, can lead to core melt which in turn may

result in a loss of Containment. Severe accident analyses (e.g., NUREG-1 150)

have concluded that function restoration procedures can arrest core degradation

within the Reactor Vessel in a significant fraction of the core damage scenarios,

and 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. The 15-minute period allows

implementation of procedural guidance to restore RCS inventory. The SEM should

make the declaration as soon as it is determined the guidance has not been or will

not be effective in restoring temperature below the threshold.

SPS References:

1. F- 2 Core Cooling,
2. ()-FR-C.1 Response to Inadequate Core Cooling
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3. All of the following:

* Core exit TCs > 7000F

* Reactor Vessel water level < Table F-2 thresholds

* Restoration procedures not effective within 15 min.

Table F-2 Reactor Vessel Water Level Thresholds

NO.
RVLIS RC. ThresholdRCPs

Full Range None 46%

Dynamic Range 3 63%

2 41%

1 30%

Note: Restoration procedures are considered effective if Core exit TCs readings
are lowering or Reactor Vessel water level is rising within 15 min. after
restoration procedure entry

This threshold indicates significant core exit superheating (core exit TC readings >7000F)

and core uncovery. It must be assumed that the loss of RCS inventory is a result of a loss

of the RCS barrier. If RVLIS is reading greater than or equal to the Table F-2 thresholds,

safety injection has been successful in restoring RCS inventory and core cooling. In the

event that RVLIS reads less than Table F-2 thresholds, core cooling continues to be

degraded. These conditions, if not mitigated, will likely lead to core melt which will in turn

result in a challenge of Containment.

Severe accident analyses (e.g., NUREG-1 150) 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 procedures will be effective should be apparent

within 15 minutes. The SEM should make the declaration as soon as it is

determined that the procedures have not been, or will not be effective.
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SPS References:

1. F- 2 Core Cooling
2. ( )-FR-C.2. Response to Degraded Core Cooling

4. Containment High Range Radiation Monitor > Table F-3 Containment
Potential Loss threshold

Containment radiation monitor readings greater than the Table F-3 (ref. 1)

Containment Potential Loss threshold values indicate significant fuel damage well in

excess of that required for loss of the RCS barrier and the Fuel Clad barrier.

NUREG-1228 "Source Estimations During Incident Response to Severe Nuclear

Power Plant Accidents" states that such readings do not exist when the amount of

clad damage is less than 20%. A major release of radioactivity requiring offsite

protective actions from core damage is not possible unless a major failure into the

reactor coolant has occurred. Regardless of whether the Containment barrier itself

is challenged, this amount of activity in Containment could have severe

consequences if released. It is, therefore, prudent to treat this as a Potential Loss of

the Containment barrier.

The values used in Table F-3 were derived using the DAMAGE program'. The

following graph shows the expected monitor response to 20% clad failure for a

given time after shutdown. Values were place in a table to simplify use for

individuals classifying and event. (Note: Some values were rounded down to

facilitate readability of logarithmic meters in the Control Room.)
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SPS CHRRM Response to 20% Clad Failure
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Table F-3 Containment High Range Radiation Monitor'Thresholds
RM-RI-027 or RM-RI-028

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (R/hr) (R/hr) (R/hr)

< 2 260 5 1000

>2 to4 150 5 600
>4 to 8 95 5 350

> 8 to 12 50 5 200

>12 25 5 100

The readings are higher than that specified for Fuel Clad barrier Loss #3 and RCS

barrier Loss #3. Containment radiation readings at or above the Containment

barrier Potential Loss threshold, therefore, signify a loss of two fission product

barriers and Potential Loss of a third, indicating the need to upgrade the emergency

classification to a General Emergency.

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RI-( )27 and

RM-RI -( )28.
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SPS References:

1. SPS Core Damage Computer Program

2. CALC-PA-0186 Rev. 000, Containment High Range Monitor Response
Curves for North Anna and Surry

5. Containment pressure 60 psia and increasing

This threshold is the Containment design pressure and is in excess of that expected

from the design basis loss of coolant accident (LOCA). Proper actuation and

operation of the Containment heat removal system when required should maintain

Containment pressure well below the design pressure. The Containment response

for the spectrum of LOCAs considered in the plant design basis is described in

Section 6 of the UFSAR. The threshold is therefore indicative of a loss of both RCS

and Fuel Clad barriers in that it should not be reached without severe core

degradation (metal-water reaction) or failure to trip in combination with RCS breach.

This condition would be expected to require the declaration of a General

Emergency.

SPS References:

1. ( )-F-0 Critical Safety Function Status Trees, Attachment 5 Containment
2. UFSAR Section 6.2.1

Page 320 of 329



Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 2 - Fission Product Barrier Loss/Potential Technical Bases

6. Containment hydrogen concentration > 4%

After a LOCA, the Containment atmosphere is a homogeneous mixture of steam,

air, solid and gaseous fission products, hydrogen, and water droplets. During and

following a LOCA, the hydrogen concentration in the Containment results from

radiolytic decomposition of water and metal-water reaction. If hydrogen

concentration reaches or exceeds the lower flammability limit (4%, ref. 1) in an

oxygen rich environment, a potentially explosive mixture exists. Operation of the

Containment Hydrogen Recombiner with Containment hydrogen concentrations at

or above 4% could result in ignition of the hydrogen. If the combustible mixture

ignites inside Containment, loss of the Containment barrier could occur. To

generate such levels of combustible gas, loss of the Fuel Clad and RCS barriers

must also have occurred. Since this threshold is also indicative of loss of both Fuel

Clad and RCS barriers with the Potential Loss of the Containment barrier, it

therefore will likely warrant declaration of a General Emergency.

Containment hydrogen analyzers H2A-GW( )04 provide indication hydrogen

concentration on the post-accident monitoring panel in the Control Room (ref. 2).

SPS References:

1. ( )-FR-C.1 Response to Inadequate Core Cooling /

2. SAMG CA-3 Calculation Aid Number 3 - Hydrogen Flammability in
Containment

7. Containment pressure > 23 psia with less than one full train of
depressurization equipment operating

This threshold represents a Potential Loss of the Containment barrier because the

Containment heat removal and depressurization equipment (but not including

Containment venting strategies) is either lost or degraded. The spray systems

consist of two separate parallel Containment Spray Subsystems, each of 100

percent capacity, and four separate parallel Recirculation Spray Subsystems, each

of 50 percent capacity.
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With one Containment Spray Subsystem and two Recirculation Spray Subsystems

operating together, the spray systems are capable of cooling and depressurizing

the Containment to 0.5 psig in less than 60 minutes and to subatmospheric

pressure within 4 hours following the Design Basis Accident. The Recirculation

Spray Subsystems are capable of maintaining subatmospheric pressure in the

Containment indefinitely following the Design Basis Accident when used in

conjunction with the Containment Vacuum System to remove any long term air

inleakage (ref. 1).

As Containment pressure increases to 23 psia (ref. 2), a Consequence Limiting

Safeguards (CLS) System Hi-Hi signal is generated and the equipment should

actuate and begin performing its function. The design basis accident analyses and

evaluations assume the operation of one Containment Spray Subsystem and two

Recirculation Spray Subsystems, which is therefore defined to be "one full train of

depressurization equipment." If less than this equipment is operating per design

and Containment pressure is above the actuation setpoint, the threshold is met.

SPS References:

1. Technical Specifications Section 3.4 Spray Systems
2. EOP F-5 Containment

3. ( )-FR-Z.1 Response to High Containment Pressure
4. Technical Specifications Section 3.4 Spray Systems
5. UFSAR Section 6.3.1

8. Any condition in the opinion of the SEM that indicates potential loss of the

Containment barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the Containment barrier is potentially lost. Such a determination should include

imminent barrier degradation, barrier monitoring capability and dominant accident

sequences.
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* Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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Containment Barrier Loss

1. A Containment pressure rise followed by a 'rapid unexplained drop in
containment pressure

Rapid unexplained loss of pressure (i.e., not attributable to Containment spray

operation, running Containment Fan Cooling Units or condensation effects)

following an initial pressure increase indicates a loss of both RCS and Containment

integrity. UFSAR Section 5 describes Containment pressure response under

accident conditions. Figure F-2 illustrates the Containment pressure trend for typical

LOCA events.

SPS References:

1. UFSAR Figure 5.3-1
2. UFSAR Section 5.4.2
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Figure F-2 Containment Pressure Trend for LOCA Events (ref. 1)
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2. Following LOCA, Containment pressure or sump level response not

consistent with LOCA conditions

This threshold addresses unexpected changes occurring in Containment pressure

or sump level that are not explainable due to operator actions or automatic system

actions. Containment pressure and sump levels should increase as a result of the

mass and energy release into Containment from a LOCA. Thus, Containment

pressure or sump levels not increasing indicate Containment bypass and a loss of

Containment integrity. UFSAR Section 6 describes Containment pressure response

for LOCA events.

SPS References:

1. UFSAR Section 6.2

3. Ruptured SG is also faulted outside of Containment

Steam Generator (SG) tube leakage can represent a bypass of the Containment

barrier as well as a loss of the RCS barrier. This threshold addresses the condition

in which a ruptured SG is also faulted and represents a bypass of the RCS and

Containment barriers. A faulted SG means the existence of secondary side leakage

that results in an uncontrolled decrease in steam generator pressure or the steam

generator being completely depressurized. A ruptured SG means the existence of

primary-to-secondary leakage of a magnitude sufficient to require or cause a

reactor trip and safety injection. In conjunction with RCS barrier Loss #2, this

threshold would always result in the declaration of a Site Area Emergency.

SPS References:

1. ( )-E-2 Faulted Steam Generator Isolation
2. ( )-E-3 Steam Generator Tube Rupture
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4. Primary-to-secondary leakrate > 10 gpm with non-isolable steam release from

affected SG to the environment

Steam Generator (SG) tube leakage can represent a bypass of the Containment

barrier as well as a loss of the RCS barrier. This threshold represents a bypass of

the RCS and Containment barriers. In conjunction with RCS barrier Loss #2, this

would always result in the declaration of a Site Area Emergency.

The threshold for establishing the non-isolable secondary side release is intended

to be a prolonged release of radioactivity from the affected steam generator directly

to the environment. This could be expected to occur when the main condenser is

unavailable to accept the contaminated steam (i.e., SGTR with concurrent loss of

offsite power and the ruptured steam generator is required for plant cooldown or

has a stuck open relief valve). If the main condenser is available, there may be

releases through the air ejectors, gland seal exhausters and other similarly

controlled and monitored pathways. These pathways do not meet the intent of a

non-isolable release path to the environment. These minor releases are assessed

using radiological effluent EAL thresholds.

A pressure boundary leakage of 10 gpm is also used as the threshold in RCS

Leakage EAL SU6.1. For smaller breaks, not exceeding the normal charging

capacity threshold in RCS barrier Potential Loss #2 or not resulting in ECCS

actuation in RCS barrier Loss #2, this threshold results in the declaration of a

NOUE. For larger breaks, RCS barrier Potential Loss #2 and RCS barrier Loss #2

would result in an Alert. For SG tube ruptures (SGTRs) which may involve more

than one steam generator or unisolable secondary line breaks, this threshold would

occur in conjunction with RCS barrier Loss #2 and would result in a Site Area

Emergency. Escalation to General Emergency would be based on the Potential

Loss of the Fuel Clad barrier.

There is some redundancy in the Containment loss thresholds #3 and #4. This was

recognized during the NEI EAL development process.

SPS References:
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1. ( )-E-2 Faulted Steam Generator Isolation

2. ( )-E-3 Steam Generator Tube Rupture

5. CTMT Isolation valve(s) not closed after any required CTMT isolation

AND

Downstream pathway to the environment exists

This threshold addresses incomplete Containment (CTMT) isolation that allows

direct release to the environment. It represents a loss of both the RCS and

Containment barriers and therefore warrants declaration of a Site Area Emergency.

Failure of Containment isolation or Containment ventilation isolation valves to

isolate when required addresses incomplete Containment isolation that allows

direct release to the environment.

A non-isolable leak upstream of an outboard isolation valve would meet the intent of
this threshold.

SPS References:

1. ()-ECA-1.2 LOCA Outside Containment

6. Any condition in the opinion of the SEM that indicates loss of the
Containment barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the Containment barrier is lost. Such a determination should include imminent

barrier degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.
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Dominant accident sequences lead to degradation of allfission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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1.0 PURPOSE

This document provides an explanation and rationale for each Emergency Action Level

(EAL) included in the EAL Upgrade Program for Surry Power Station (SPS). It should be

used as a technical reference to facilitate review of the SPS EALs, provide historical

documentation for future reference and as an aid for training. Decision-makers

responsible for implementation of EP-1.01, Emergency Manager Controlling Procedure,

may use this document as a technical reference and an aid in EAL interpretation.

The expectation is that emergency classifications are to be made as soon as conditions

are present and recognizable for the classification, but within 15 minutes or less in all

cases of conditions present. Use of this document for assistance is not intended to delay

the classification.

2.0 DISCUSSION

2.1 Background

EALs are the plant-specific indications, conditions or instrument readings that are utilized

to classify emergency conditions defined in the SPS Emergency Plan.

In 1992, the NRC endorsed NUMARC/NESP-007 "Methodology for Development of

Emergency Action Levels" as an alternative to NUREG-0654 EAL guidance.

NEI 99-01 (NUMARC/NESP-007) Revision 4 and Draft Revision 5 represent the most

recently accepted methodology. Enhancements over earlier revisions included:

* Consolidating the system malfunction initiating conditions and example emergency

action levels which address conditions that may be postulated to occur during plant

shutdown conditions.

" Initiating conditions and example emergency action levels that fully address

conditions that may be postulated to occur at permanently Defueled Stations and

Independent Spent Fuel Storage Installations (ISFSIs).

* Simplifying the fission product barrier EAL threshold for a Site Area Emergency.
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NRC Bulletin 2005-02: Emergency Preparedness and Response Actions for Security-

Based Events (July 2005) was issued directing utilities to modify the Security based

EALs.

In response to the NRC Bulletin, NEI issued a white paper titled "Enhancements to

Emergency Preparedness Programs for Hostile Action" May 2005 (Revised November 18,

2005) that provides guidance on development of security based EALs.

In July of 2006, the NRC issued Regulatory Issue Summary 2006-12, Endorsement of

Nuclear Energy Institute Guidance "Enhancements to Emergency Preparedness

Programs for Hostile Action".

Using NEI 99-01 Rev. 4, and Draft Rev. 5, SPS conducted an EAL implementation

upgrade project that produced the EALs discussed herein.

2.2 Fission Product Barriers

Many of the EALs derived from the NEI methodology are fission product barrier based.

That is, the conditions that define the EALs are based upon loss or potential loss of one or

more of the three fission product barriers. "Loss" and "Potential Loss" signify the relative

damage and threat of damage to the barrier. "Loss" means the barrier no longer assures

containment of radioactive materials; "potential loss" infers an increased probability of

barrier loss and decreased certainty of maintaining the barrier.

The primary fission product barriers are:

A. Reactor Fuel Clad (FC): Zirconium tubes which house the ceramic uranium oxide
pellets along with the end plugs which are welded into each end of the fuel rods
comprise the FC barrier.

B. Reactor Coolant System (RCS): The reactor pressure vessel shell, vessel head,
vessel nozzles and penetrations and all primary systems directly connected to the
reactor vessel up to the first Containment isolation valve comprise the RCS barrier.

C. Containment (CTMT): The vapor Containment pressure vessel and all isolation
valves required to maintain Containment integrity under accident conditions
comprise the CTMT barrier.

2.3 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria are the bases for event classification related to fission product barrier

loss or potential loss:
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Notification of Unusual Event (NOUE):

Any loss or any potential loss of Containment

Alert:

Any loss or any potential loss of either Fuel Clad or RCS

Site Area Emergency:

Loss or potential loss of any two barriers

General Emergency:

Loss of any two barriers and loss or potential loss of third barrier

2.4 EAL Relationship to EOPs and Critical Safety Function Status

Where possible, the EALs have been made consistent with and utilize the conditions

defined in the SPS Emergency Operating Procedure (EOP) network. While the symptoms

that drive operator actions specified in the EOPs are not indicative of all possible

conditions which warrant emergency classification, they define the symptoms, independent

of initiating events, for which reactor plant safety and/or fission product barrier integrity are

threatened. When these symptoms are clearly representative of one of the NEI Initiating

Conditions, they have been utilized as an EAL. This permits rapid classification of

emergency situations based on plant conditions without the need for additional evaluation

or event diagnosis. Although some of the EALs presented here are based on conditions

defined in the EOPs, classification of emergencies using these EALs is not dependent

upon EOP entry or execution. The EALs can be utilized independently or in conjunction

with the EOPs.
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2.5 Symptom-Based vs. Event-Based Approach

To the extent possible, the EALs are symptom-based.'That is, the action level threshold is

defined by values of key plant operating parameters that identify emergency or potential

emergency conditions. This approach is appropriate because it allows the full scope of

variations in the types of events to be classified as emergencies. However, a purely

symptom-based approach is not sufficient to address all events for which emergency

classification is appropriate. Particular events to which no predetermined symptoms can be

ascribed have also been utilized as EALs since they may be indicative of potentially more

serious conditions not yet fully realized.

2.6 EAL Organization

The SPS EAL scheme includes the following features:

* Division of the EAL set into three broad groups:

o EALs applicable under all plant operating modes - This group would be

reviewed by the EAL-user any time emergency classification is considered.

o EALs applicable only under hot operating modes - This group would only be

reviewed by the EAL-user when the plant is in Intermediate Shutdown, Hot

Shutdown or Power Operation mode.

o EALs applicable only under cold operating modes - This group would only be

reviewed by the EAL-user when the plant is in Cold Shutdown, Refueling or

Defueled mode.

The purpose of the groups is to avoid review of hot condition EALs when the plant is

in a cold condition and avoid review of cold condition EALs when the plant is in a

hot condition. This approach significantly minimizes the total number of EALs that

must be reviewed by the EAL-user for a given plant condition, reduces EAL-user

reading burden and, thereby, speeds identification of the EAL that applies to the

emergency.
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0 Within each of the above three groups, assignment of EALs to

categories/subcategories - Category and subcategory titles are selected to

represent conditions that are operationally significant to the EAL-user.

Subcategories are used as necessary to further divide the EALs of a category into

logical sets of possible emergency classification thresholds. The SPS EAL

categories/subcategories are listed below.

SPS EAL Groups, Categories and Subcategories

EAL Group/Category EAL Subcategory

Any Operatinq Mode:

R - Abnormal Rad Release / Rad Effluent 1 - Offsite Rad Conditions
2 - Onsite Rad Conditions

H - Hazards 1 - Natural & Destructive Phenomena
2 - Fire or Explosion
3 - Toxic, Asphyxiant & Flammable Gas
4 - Security
5 - Control Room Evacuation
6 - Judgment

E - ISFSI None

Hot Conditions:

S - System Malfunction 1 - Loss of Power
2 - RPS Failure
3 - Inability to Reach or Maintain Shutdown
Conditions
4 - Instrumentation / Communications
5 - Fuel Clad Degradation
6 - RCS Leakage
7 - Inadvertent Criticality

F - Fission Product Barriers None

Cold Conditions:

C - Cold Shutdown / Refuel System 1 - Loss of Power
Malfunction 2 - RCS Level

3 - RCS Temperature
4 - Communications
5 - Fuel Clad Degradation
6 - RCS Leakage
7 - Inadvertent Criticality
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The primary tool for determining the emergency classification level is the EAL Matrix. The

user of the EAL Matrix may (but is not required to) consult the EAL Technical Bases

Document in order to obtain additional information concerning the EALs under

classification consideration. The user should consult Sections 2.7 and 2.8, and

Attachments 1 and 2 of this document for such information.

2.7 Technical Bases Information

EAL technical bases are provided in Attachment 1 for each EAL according to EAL group

(Any, Hot, Cold), EAL category (R, C, E, H, S and F) and EAL subcategory. A summary

explanation of each category and subcategory is given at the beginning of the technical

bases discussions of the EALs included in the category. For each EAL, the following

information is provided:

Initiating Condition (IC)

Site-specific description of the generic IC given in NEI 99-01, Revision 4.

EAL Identifier

Each EAL is assigned a unique identifier to support accurate communication of the

emergency classification to onsite and offsite personnel. Four characters define each

EAL identifier:

1. First character (letter): Corresponds to the EAL category as described above (R,

C, E, H, S or F)

2. Second character (letter): The emergency classification (U, A, S or G)

3. Third character (number): The numerical sequence of the subcategories given in

the EAL matrix. If the category has only one subcategory, it is given the number

one (1).

4. Fourth character (number): The numerical sequence of the EAL within the EAL

matrix subcategory. If the subcategory has only one EAL, it is given the number

one (1).

Page 9 of 334



I Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Classification:

Notification of Unusual Event (U), Alert (A), Site Area Emergency (S) or General

Emergency (G)

EAL (enclosed in rectangle)

Exact wording of the EAL as it'appears in the EAL Matrix

Mode Applicability

One or more of the following plant operating conditions comprise the mode to which

each EAL is applicable: 1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 -

Intermediate Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled, All - All modes,

N/A - Not Applicable. (See Section 2.8 for operating mode definitions.)

Basis:

Description of the rationale for the EAL

SPS Basis Reference(s):

Site-specific source documentation from which the EAL is derived

2.8 Operating Mode Applicability

Technical Specifications, definition 1 .C, assigns the following reactor operating modes for

Power Operation through Defueled. Defueled is defined in VPAP-2805, Shutdown Risk

Program, definition 4.8.

1 Power Operation

When the reactor is critical and the neutron flux power range instrumentation

indicates greater than 2% of rated power

2 Reactor Critical

When the neutron chain reaction is self-sustaining and keff - 1.0

3 Hot Shutdown

When the reactor is subcritical by at least 1.77% Ak/k and Tavg is > 547°F
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4 Intermediate Shutdown

When the reactor is subcritical by at least 1.77% Ak/k and 200oF < Tavg < 5470 F

5 Cold Shutdown

When the reactor is subcritical by at least 1% Ak/k and Tavg is - 200°F

6 Refuelincq

When the reactor is subcritical by at least 5% Ak/k and Tavg is 5 140 'F and fuel is

scheduled to be moved to or from the reactor core (Refueling Shutdown), or any

operation involving movement of core components when the vessel head is

unbolted or removed (Refueling Operation)

D Defueled

All fuel assemblies have been removed from Containment

The plant operating mode that exists at the time that the event occurs (prior to any

protective system or operator action is initiated in response to the condition) should be

compared to the mode applicability of the EALs. If a lower or higher plant operating mode

is reached before the emergency classification is made, the declaration shall be based on

the mode that existed at the time the event occurred. If additional events occur, the

declaration shall be based on the mode that existed at the time the new event occurred.

This logic is applied to determine the plant operation mode, EAL categories (C, F, S) and

EAL chart (hot or cold) applicability.

Example:

While in Cold Shutdown, an event occurs that results in the RCS temperature

exceeding 200 OF. Evaluation is performed using Cold EALs and a NOUE is

declared per EAL CU3.1. If an additional event occurs, such as the plant

experiences a loss of offsite power (new event), it would be evaluated under the

System Malfunction (Hot) series of EALs.
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2.9 Classifying Transient Events

For some events, the condition may be corrected before a declaration has been made.

For example, an emergency classification is warranted when automatic and manual

actions taken within the control room do not result in a required reactor trip. However, it is

likely that actionstaken outside of the control room will be successful, probably before the

Station Emergency Manager (SEM) classifies the event. The key consideration in this

situation is to determine whether or not further plant damage occurred while the corrective

actions were being taken. In some situations, this can be readily determined; in other

situations, further analyses (e.g., coolant sampling) may be necessary.

In general, observe the following guidance: Classify the event as indicated and terminate

the emergency once assessment shows that there were no consequences from the event

and other termination criteria are met. For example, a momentary event, such as an

ATWS or an earthquake, requires declaration even though the condition may have been

resolved by the time the declaration is made.

" An ATWS represents a failure of a front-line safety-related structure, system or

component (RPS) designed to protect the health and safety of the public.

* The effect of an earthquake on plant equipment and structures may not be readily

apparent until investigations are conducted.

There may be cases in which a plant condition that exceeded an EAL threshold was not

recognized at the time of occurrence, but is identified well after the condition has occurred

(e.g., as a result of routine log or record review) and the condition no longer exists. In

these cases, an emergency shall not be declared. Reporting requirements of 10 CFR

50.72 are applicable and the guidance of NUREG-1022, Rev. 2, Section 3 should be

applied.
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2.10 Imminent EAL Thresholds

Although the majority of the EALs provide very specific thresholds, the SEM must remain

alert to events or conditions that lead to the conclusion that exceeding the EAL threshold

is imminent. If, in the judgment of the SEM, an imminent situation is at hand, the

classification should be made as if the threshold has been exceeded. While this is.

particularly prudent at the higher emergency classes (the early classification may permit

more effective implementation of protective measures), it is nonetheless applicable to all

emergency classes.

Additionally, for those EAL thresholds with a time criteria, in the absence of information to

the contrary, assume that the applicable time criteria has already been exceeded if the

length of time which the EAL threshold conditions have existed is unknown.

2.11 Anticipated/Planned Actions

There may be a condition in which an EAL threshold is anticipated to be exceeded as part

of an approved and planned evolution and for which compensatory actions are taken. It is

not expected that an emergency be declared for these evolutions where an EAL threshold

is intentionally exceeded as part of the approved and planned evolution.

2.12 Unit-Specific Equipment/Component Designation

SPS is a dual-unit PWR. The EALs are written to apply to both units. When equipment or

components are specified within the text of an EAL, designators that contain empty

parentheses"( )" indicate applicability to either Unit 1 or Unit 2. For example, letdown

radiation monitor CH-RM-( )18 represents either 1-CH-RM-1 18 when referring to Unit 1 or

2-CHRM-218 when referring to Unit 2.
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3.0 REFERENCES

3.1 Developmental Documents

A. NEI 99-01 Revision 4, Methodology for Development of Emergency Action
Levels .
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4.0 DEFINITIONS & ACRONYMS

Definitions

Adversary

As applied to security EALs, an armed or suspected-to-be-armed intruder whose intent is

to commit sabotage, disrupt station operations or otherwise commit a crime on station

property.

Affecting Safe Shutdown

Event in progress has adversely affected functions that are necessary to bring the plant to

and maintain it in the applicable Hot or Cold Shutdown condition. Plant condition

applicability is determined by Technical Specification LCOs in effect.

Example 1: Event causes damage that results in entry into an LCO that requires the
plant to be placed in Hot Shutdown. Hot Shutdown is achievable, but Cold Shutdown is
not. This event is not "affecting safe shutdown."

Example 2: Event causes damage that results in entry into an LCO that requires the
plant to be placed in cold shutdown. Hot shutdown is achievable, but Cold Shutdown is
not. This event is "affecting safe shutdown."

Aircraft

A machine or device, such as an airplane, helicopter, glider, or dirigible, that is capable of
atmospheric flight.

Airliner

A large aircraft with the potential for causing significant damage to the plant.

Alert

Events are in progress or have occurred which involve an actual or potential substantial

degradation of the level of safety of the plant or a security event that involves probable life

threatening risk to site personnel or damage to site equipment because of hostile action.

Any releases are expected to be limited to small fractions of the EPA Protective Action

Guideline exposure levels.

Available

The status of a system, structure, or component that is in service or can be placed in

service in a functional or operable state by immediate manual or automatic actuation

(VPAP-2805, Shutdown Risk Program)
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Bomb

Refers to an explosive device suspected of having sufficient force to damage plant

systems or structures.

Civil Disturbance

A group of unexpected or unauthorized individuals violently protesting station operations or

activities at the site.

Close

To position a valve or damper so as to prevent flow of the process fluid. To make an

electrical connection to supply power.

Confinement Boundary

Is the barrier(s) between areas containing radioactive substances and the environment.

Confirm

To prove to be true, exact, or accurate by observation of a condition or characteristic for

comparison with an original or procedural requirement

Containment Closure

The action to secure Containment as a functional barrier to fission product release during

plant shutdown conditions (VPAP-2805, Shutdown Risk Program). Establishment of

Containment closure means potential escape paths for fission product radioactivity within

containment are closed to prevent the release to the environment. However, since there is

no potential for significant containment pressurization during refueling, the Appendix J

leakage criteria and tests are not applicable (Technical Specifications Basis 3.10).

Contiguous

Being in actual contact; touching along a boundary or at a point.

Control

To perform manual operations of equipment to satisfy some predetermined requirements.
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Decreased Inventory

A condition with fuel in the Reactor Vessel and any RCS Loop Stop Valve closed, or RCS

water level less than five percent (5%) in the pressurizer. (With the Reactor Vessel Head

removed and the Reactor Cavity filled to at least 23 feet above the Reactor Vessel Flange,

the RCS is not considered to be in a decreased inventory condition.) (VPAP-2805,

Shutdown Risk Program)

EPA PAGs

Environment Protection Agency Protective Action Guidelines. The EPA PAGs are

expressed in terms of dose commitment: 1 Rem TEDE or 5 Rem Thyroid CDE. Actual or

projected offsite exposures in excess of the EPA PAGs require SPS to recommend

protective actions for the general public to offsite planning agencies.

Exceeds

To go or be beyond a stated or implied limit, measure, or degree.

Explosion

Is a rapid, violent, unconfined combustion, or catastrophic failure of pressurized equipment

that imparts energy of sufficient force to potentially damage permanent structures,

systems, or components.

Extortion

Is an attempt to cause an action at the station by threat of force.

Faulted

In a steam generator, the existence of secondary side leakage that results in an

uncontrolled decrease in steam generator pressure or the steam generator being

completely depressurized.

Failure

A state of inability to perform a normal function.

Fire

Combustion characterized by heat and light. Sources of smoke such as slipping drive belts

or overheated electrical equipment do not constitute fires. Observation of flame is

preferred but is NOT required if large quantities of smoke and heat are observed.
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Fission Product Barriers (FPB)

Multiple physical barriers any one of which, if maintained intact, precludes the release of

significant amounts of radioactive fission products to the environment. The FPBs are the

Reactor Fuel Clad (FC), Reactor Coolant System (RCS) and Containment (CTMT).

Flooding

A condition where water from an uncontrolled source is entering the room faster than

installed equipment is capable of removal, resulting in a rise of water level within the room.

Freshly Off-loaded Core

For the purpose of this EAL scheme, freshly off-loaded core means any spent fuel in the

Spent Fuel Pit.

General Emergency

Events are in progress or have occurred which involve actual or imminent substantial core

degradation or melting with potential for loss of containment integrity or hostile action that

results in an actual loss of physical control of the facility. Releases can be reasonably

expected to exceed EPA Protective Action Guideline exposure levels offsite for more than

the immediate site area.

Hostage

Person(s) held as leverage against the station to ensure that demands will be met by the

station.

Hostile Action

An act toward a Nuclear Power Plant or its personnel that includes the use of violent force

to destroy equipment, takes hostages, and /or intimidates the licensee to achieve an end.

This includes attack by air, land, or water using guns, explosives, projectiles, vehicles, or

other devices used to deliver destructive force. Other acts that satisfy the overall intent

may be included. Hostile action should not be construed to include acts of civil

disobedience or felonious acts that are not part of a concerted attack on the Nuclear

Power Plant. Nonterrorism-based EALs should be used to address such activities, (e.g.,

violent acts between individuals in the owner controlled area.)
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Hostile Force

One or more individuals who are engaged in a determined assault, overtly or by stealth

and deception, equipped with suitable weapons capable of killing, maiming, or causing

destruction.

Immediately Dangerous to Life and Health (IDLH)

A condition that either poses an immediate threat to life and health or an immediate threat

of severe exposure to contaminants which are likely to have adverse delayed effects on

health.

Intruder

Person(s) present in a specified area without authorization.

Intrusion

The act of entering without authorization. Discovery of a bomb in a specified area is

indication of intrusion into that area by a hostile force.

Lower Flammability Limit (LFL)

The minimum concentration of a combustible substance that is capable of propagating a

flame through a homogenous mixture of the combustible and a gaseous oxidizer.

Maintain

Take action, as necessary, to keep the value of the specified parameter within the

applicable limits.

Missile

An object thrown or projected usually so as to strike something at a distance. For the

purposes of the EALs a missile is any non-HOSTILE object which travels through the air

and damages plant equipment.

Normal Plant Operations

Activities at the plant site associated with routine testing, maintenance, or equipment

operations, in accordance with normal operating or administrative procedures. Entry into

abnormal or emergency operating procedures, or deviation from normal security or

radiological controls posture, is a departure from Normal Plant Operations.
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Notification of Unusual Event (NOUE)

Events are in progress or have occurred which indicate a potential degradation of the level

of safety of the plant or indicate a security threat to facility protection has been initiated. No

releases of radioactive material requiring offsite response or monitoring are expected

unless further degradation of safety-related structures, systems or components occurs.

Owner Controlled Area

The entire area contiguous to the Protected Area, owned by the Company and designated

to be controlled for security reasons (Nuclear Security Fleet Procedure SY-AA-101).

Primary System

The pipes, valves, and other equipment which connect directly to the Reactor Vessel or

reactor coolant system such that a reduction in Reactor Vessel pressure will effect a

decrease in the steam or water being discharged through an unisolated break in the

system.

Protected Area

An area encompassed by physical barriers and to which access is controlled. The

Protected Area refers to the designated security area around the reactor and turbine

buildings to which access is strictly controlled by the Plant Security Force.

Reduced Inventory Condition

A condition with fuel in the Reactor Vessel and water level lower than three feet below the

Reactor Vessel flange. This corresponds to a plant elevation of 15.7 ft. If reading RCS

Level from the MCR on RC-LI-OOOA, RCS STANDPIPE, Reduced Inventory corresponds

to an indicated level of 16.25 ft due to instrument uncertainties (VPAP-2805, Shutdown

Risk Program; and ( )-OSP-ZZ-004, Unit ( ) Safety Systems Status List for Cold

Shutdown/Refueling Conditions).

Restore

To return a parameter or component to the desired state.

Ruptured

In a steam generator, existence of primary-to-secondary leakage of a magnitude sufficient

to require or cause a reactor trip and safety injection.
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Sabotage

A hostile action of deliberate damage, misalignment, or mis-operation of plant equipment

with the intent to render the equipment inoperable. Equipment found tampered with or

damaged due to malicious mischief may not meet the definition of Sabotage until this

determination is made by security supervision.

Safe Plant Shutdown

Hot or cold shutdown (reactor subcritical) with control of coolant inventory and decay heat

removal.

Safety Function

Reactivity control (ability to shutdown the reactor and maintain shutdown), RCS inventory

control (ability to cool the core), secondary heat removal (ability to maintain a heat sink)

and Spent Fuel Pit cooling (ability to remove decay heat from irradiated fuel in storage).

Safety-Related Structures, Systems and Components (as defined in 10 CFR 50.2)

Those structures, systems and components that are relied upon to remain functional

during and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.

Security Condition

Any security event as-listed in the approved security contingency plan that constitutes a

threat/compromise to site security, threat/risk to site personnel, or a potential degradation

to the level of safety of the plant. A security condition does not involve a hostile action.

Significant Transient

An unplanned event involving any of the following:
" Automatic turbine runback > 25% thermal reactor power
" Electrical load rejection > 25% full electrical load
" Reactor trip
" Safety injection activation

" Thermal power oscillations > 10%
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Site Area Emergency

Events are in progress or have occurred which involve an actual or likely major failures of

plant functions needed for protection of the public or hostile action that results in intentional

damage or malicious acts; 1) toward site personnel or equipment that could lead to the

likely failure of or; 2) that prevent effective access to equipment 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 beyond the site boundary.

Site Boundary

Though the Site Boundary can be considered to be the boundary of the company property,

for purposes of Emergency Planning the Site Boundary is the area which is a concentric

circle of a 1,650 ft radius around the Unit 1 reactor.

Strike Action

Work stoppage within the protected area by a body of workers to enforce compliance with

demands made on SPS. The strike action must threaten to interrupt normal plant

operations.

Sustained

Prolonged. Not intermittent or of a transitory nature.

Trip

(1) Automatic function, a device trips on overload undervoltage, high

voltage/runout/undercurrent/thermal overload; (2) To manually activate a function.

Unavailable

Not able to perform its intended function.

Uncontrolled

An evolution lacking control, but is not the result of operator action.

Unisolable

A breach or leak that cannot be promptly isolated.

Unplanned t

A parameter change or an event that is not the result of an intended evolution and requires

corrective or mitigative actions.
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Valid

An indication, report, or condition, is considered to be VALID when it is verified by (1) an

instrument channel check, or (2) indications on related or redundant indicators, or (3) by

direct observation by plant personnel, such that doubt related to the indicator's operability,

the condition's existence, or the report's accuracy is removed. Implicit in this definition is

the need for timely assessment.

Visible Damage

Damage to equipment or structure that is readily observable without measurements,

testing, or analysis. Damage is sufficient to cause concern regarding the continued

operability or reliability of affected structure, system, or component. Example damage

includes: deformation due to heat or impact, denting, penetration, rupture, cracking, paint

blistering. Surface blemishes (e.g., paint chipping, scratches) should not be included.

Vital Area

Any plant area which contains vital equipment. Any area, normally within the protected

area, which contains equipment, systems, components, or material, the failure,

destruction, or release of which could directly or indirectly endanger the public health and

safety by exposure to radiation.

Acironyms

A C ..................................................................................................... A lte rnating C urre nt

ATWS .................................................................... Anticipated Transient Without Scram

B W R ............................................................................................. Boiling W ater R eactor

CDE ................................................................................... Committed Dose Equivalent

CFR ................................................................................... Code of Federal Regulations

C R ............................................................................................................. C o ntro l R o o m

C S F .................. : ......................................................................... C ritical S afety F unction

CSFST .................................................................... Critical Safety Function Status Tree

C T M T .......................................................................................................... C o nta in m e nt

D C ............................................................................................................. D ire ct C u rre nt

D E ......................................................................................................... D o se E q u iva le nt

D S C .............................................................................................. D ry S torage C anister

EAL .......................................................................................... Emergency Action Level
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ECCS .................................... Emergency Core Cooling System

EOF ................................................................................ Emergency Operations Facility

EOP ............................................................................ Emergency Operating Procedure

EPA ............................................................................ Environmental Protection Agency

EPIP ............................ Emergency Plan Implementing Procedure

ESF ................................................................................ Engineered Safeguard Feature

ESW ...................................................................................... Emergency Service W ater

ESW PH ........................................ : ................... Emergency Service W ater Pump House

FAA ............................................................................... Federal Aviation Administration

FBI ................................................................................ Federal Bureau of Investigation

FEMA ............................................................ Federal Emergency Management Agency

FSAR ................................................................................. Final Safety Analysis Report

GE ................................................................................................... General Emergency

HOO ............................................................................ Headquarters Operations Officer

IC ...................................................................................................... Initiating Condition

IPEEE .............. Individual Plant Examination of External Events (Generic Letter 88-20)

ISFSI ............... : ......................................... Independent Spent Fuel Storage Installation

Keff ...................................................................... Effective Neutron Multiplication Factor

LCO ................................................................................ Limiting Condition of Operation

LER ............................................................................................. Licensee Event Report

LOCA ....................................... Loss of Coolant Accident

LW R ................................................................................................ Light W ater Reactor

MSTV .......................................................................................... Main Steam Trip Valve

MSL ...................................................................................................... Mean Sea Level

m R ........................................................................................................... m illiR o e ntg e n

M W ............................................................ 0.................................................... M e g aw a tt

NEI ............................................................................................ Nuclear Energy Institute

NPP ................................................................................................ Nuclear Power Plant

NRC ............................................................................. Nuclear Regulatory Commission

NSSS ............................................................................. Nuclear Steam Supply System

NORAD ...... ............... .North American Aerospace Defense Command

NOUE ............................................................................... Notification of Unusual Event

OBE ................................................................................... Operating Basis Earthquake
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OCA ........................................................................................... Owner Controlled Area

ODCM ......................................................................... Off-site Dose Calculation M anual

ORO .............................................................................. Off-site Response Organization

PA ........................................................................................................... Protected Area

PRA/PSA .................. Probabilistic Risk Assessment / Probabilistic Safety Assessment

PW R ..................................................................................... Pressurized W ater Reactor

PSIG ............................................................................ Pounds per Square Inch Gauge

R ..................................................................................................................... R o e n tg e n

RCC ......................................................................................... Reactor Control Console

RCS ......................................................................................... Reactor Coolant System

rem ......................................................................................... Roentgen Equivalent Man

RETS ...................................................... Radiological Effl uent Technical Specifications

RPS ...................................................................................... Reactor Protection System

RPV ......................................................................................... Reactor Pressure Vessel

RVLIS ............................................................... Reactor Vessel Level Indicating System

RW ST ............................................................................. Refueling W ater Storage Tank

SBO ..................................................................................................... Station Blackout

SFP .......................................................................................................... Spent Fuel Pit

SG ...................................................................................................... Steam Generator

SI .......................................................................................................... Safety Injection

SPDS ........................................................................ Safety Param eter Display System

SRF .................................................... ' ...................................... Surry Radwaste Facility

SRO ......................................................................................... Senior Reactor Operator

SSSC ............................................................................... Sealed Surface Storage Cask

TEDE ............................................................................ Total Effective Dose Equivalent

TOAF ............................................................................................... Top of Active Fuel

TSC ........................................................................................ Technical Support Center

UFSAR ................................................................ Updated Final Safety Analysis Report
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5.0 ATTACHMENTS

5.1 Attachment 1, Emergency Action Level Technical Bases

5.2 Attachment 2, Fission Product Barrier Loss / Potential Loss Matrix and Basis
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Category R - Abnormal Rad Release / Rad Effluent

EAL Group: ANY (EALs in this category are applicable to

any plant condition, hot or cold.)

Many EALs are based on actual or potential degradation of fission product barriers

because of the elevated potential for offsite radioactivity release. Degradation of fission

product barriers though is not always apparent via non-radiological symptoms. Therefore,

direct indication of elevated radiological effluents or area radiation levels are appropriate

symptoms for emergency classification.

At lower levels, abnormal radioactivity releases may be indicative of a failure of

Containment systems or precursors to more significant releases. At higher release rates,

offsite radiological conditions may result which require offsite protective actions. Elevated

area radiation levels in plant may also be indicative of the failure of Containment systems

or preclude access to plant vital equipment necessary to ensure plant safety.

Events of this category pertain to the following subcategories:

1. Offsite Rad Conditions

Direct indication of effluent radiation monitoring systems provides a rapid assessment

mechanism to determine releases in excess of classifiable limits. Projected offsite

doses, actual offsite field measurements or measured release rates via sampling

indicate doses or dose rates above classifiable limits.

2. Onsite Rad Conditions

Sustained general area radiation levels in excess of those indicating loss of control of

radioactive materials or those levels which may preclude access to vital plant areas

also warrant emergency classification.
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Attachment 1 - Emergency Action Level Technical Bases

RUI.1
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

I Initiating Condition: Any unplanned release of gaseous OF liquid radioactivity to the
environment that exceeds two times the radiological effluent
Technical Specification for 60 minutes or longer

EAL:

RUI.1 Notification of Unusual Event

Valid reading on EITHER of the following liquid effluent monitors > 2 times the high alarm
setpoint for > 60 min. (Note 2):

" Discharge Tunnel monitor SW-RI-()20

" Radwaste Facility Effluent Radioactivity Monitor RRM-131

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Unplanned liquid releases in excess of two times the site Technical Specifications 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 NOUE emergency class) 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 Technical Specification limit for 30 minutes does not exceed this initiating

condition.
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Attachment 1 - Emergency Action Level Technical Bases

RUI.1 (cont)
Further, the SEM 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. In the absence of data to the contrary' assume that the release duration has

exceeded the applicable time if an ongoing release is detected and the release start time is

unknown.

It is recognized that the Control Room annunciator window that alerts the operator of

potential RRM-131 releases comes from a common trouble alarm for the Surry Radwaste

Facility (SRF). The 60 minute time clock begins when the operator receives the SRF

trouble alarm in the Control Room. Classification should be made when it has been

verified to be a result of a valid RRM-1 31 radiation monitor alarm.

The setpoints are established to ensure the Technical Specification release limits are not

exceeded. Using a value of >2 times the high alarm point provides a recognizable

threshold value.

SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
2. HP-3010.040, Radiation Monitoring Setpoint Determination
3. ARP 0-WD-D6 SRF Trouble
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RU1.2
Category: R - Abnormal Rad Release / Radi Effluent

Sub-catecqory: 1 - Offsite Rad Conditions

Initiatinq Condition: Any unplanned release of liquid radioactivity to the environment
that exceeds two times the radiological effluent Technical
Specification for 60 minutes or longer

EAL:

.RU1,2 Notification of Unusual Event

Confirmed sample analyses for liquid releases indicate concentrations or release rates >
2 x Technical Specification limits for >- 60 rain. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Unplanned releases in excess of two times the site Technical Specification limits, as

identified in the 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 NOUE emerqency class) 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 Technical Specification

limit for 30 minutes does not exceed this initiating condition. Further, the SEM 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. In the absence of data to the

contrary, assume that the release duration has exceeded the applicable time if an ongoinq

release is detected and the release start time is unknown.
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SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)

RUl.2 (cont)
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Category:

Sub-category:

Initiating Condition:

RU1.23
R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Any unplanned release of gaseous er-liquid-radioactivity to the
environment that exceeds two times the allocated radiological
effluent TechniGal Spocificati•nODCM limits for 60 minutes or
longer

EAL:

RU1.2-3 Notification of Unusual Event

Valid reading on any gaseous monitors > Table R-1 column "NOUE" for > 60 min. (Note
2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE

8.OOE+07 8.OOE+06 9.12E+05 942F*035.67EVent #2 1-VG-RI-131 B orc Ccsc Misc ~ csc +4c/eýtCisec p.Ci/sec g.Cisec ±04 p.Ci/sec

2.74E+08 2.74E+07 3.12E+06 2-42E-,43.68EProcess Vent 1-GW-RI-130 B or C cUsec c/sec pcsec +05 pci/sec

Steam Safety 6 27E+02 6.27E+01 7.15E+00 46r-O2
(Note 7) 0MS'RM'024' 025, (26 mR/hr mR/hr mR/hr R-_/AA

AFW Steam 2.63E+01 2.63E+00 3.OOE-01
Exhaust ()MS-RM-029 mR/hr mR/hr mR/hr N/A
(Note 7) 1 1 1 1

Note 7: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.

Mode Applicability:

All
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RU1.2-3 (cont)
Basis:

Unplanned releases in excess of two times the site Techn.cal Spccificationsallocated

ODCM limits 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 NOUE emergency class) 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 Technical Spc-ificatienallocated ODCM limit for 30

minutes does not exceed this initiating condition. Further, the SEM 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. In the absence of data to the

contrary, assume that the release duration has exceeded the applicable time if an ongoing

release is detected and the release start time is unknown.

The basis for the NOUE values correspond to 2 x the allocated Offsite Dose Calculation

Manual (ODCM) limit, which is determined using annual average meteorological

dispersion. The ODCM limit is applicable to total releases from the site at any point in time

(i.e., "instantaneous release rate limit"). This limit is used to calculate the release rate

(uCi/sec) for each release Pathway which would yield 500 mrem in a year. An allocation

factor is applied to each pathway to determine the allocated ODCM limit for that pathway.

The allocation factor applied for the Process Vent is 10% or 0.1, and for Vent A and Vent B

is 100% or 1.0. The EAL values for the NOUE were calculated as 2 x the allocated ODCM

limit for each pathway. This method follows the guidance from NEI 99-01 and provides a

ustifiable basis for increased NOUE thresholds based on established methods and

setpoints provided in the facility ODCM. Due to the fact that there are no ODCM limits on

steam safeties or auxiliary feedwater exhausts and the limited ability for these respective

radiation monitors to detect low level activity in these steam line configurations, the NOUE

classification threshoulds for the steam safeties and auxiliary feedwater exhaust are being

labeled N/A (not applicable).
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Attachment 1 - Emergency Action Level Technical Bases
RUI.3 (cont)

SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)

2. CALC. PA-0224, Rev 0•,Addendum 0OB. Surry Power Station Radiation Monitor
Emergency Action Level (EALs) for Process Vent and Ventilation #2, Steam Line, and
Auxiliary Feed Water Exhaust

3. HP-3010.040, Radiation Monitoring Setpoint Determination
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RU1.34
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous eOFliquid-radioactivity to the
environment that exceeds two times the allocated radiological
effluent Tochnic•a SpecificnatienODCM limits for 60 minutes or
longer

EAL:

RU1.34 Notification of Unusual Event

Confirmed sample analyses for gaseous eF-liquid-releases indicate concentrations or
release rates > 2 x Tochnical Spccificationthe allocated OCM limits for > 60 min. (Note
2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All
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RU .4 (cont)

Basis:

Unplanned releases in excess of two times the site Tchniclc Spe.ific.t..nallocated

ODCM limits, as identified in the 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 NOUE

emergency class) 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 Technical SpGcificationallocated ODCM limit for 30 minutes does not exceed this

initiating condition. Further, the SEM 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. In the absence of data to the contrary, assume that the release

duration has exceeded the applicable time if an ongoing release is detected and the

release start time is unknown.

SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
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RUI.3 GGPA)
SPS Basis Rofcrencc(s):

1. VPAP 210236 Offeito Doco C nclain hManual(Sm)

- -. .4 ".SU,,-FY)
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RAI.1
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specification for 15 minutes or longer

EAL:

RAI.1 Alert

Valid reading on EITHER of the following liquid effluent monitors > 200 times the high
alarm setpoint or offscale high for - 15 min. (Note 2):

" Discharge Tunnel monitor SW-RI-020

* Radwaste Facility Effluent Radioactivity Monitor RRM-131

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

This EAL addresses a potential or actual decrease in the level of safety of the plant as

indicated by a radiological release that exceeds, by a factor of 200, regulatory

commitments for an extended period of time. SPS incorporates features intended to

control the release of radioactive effluents to the environment. Additionally, there are

administrative controls established to prevent unintentional releases, or control and

monitor intentional releases. These controls are located in the Offsite Dose Calculation

Manual (ODCM). The occurrence of extended, uncontrolled radioactive releases to the

environment is indicative of a degradation in these features and/or controls:
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RAI.1 (cont)
The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

It is recognized that the Control Room annunciator window that alerts the operator of

potential RRM-1 31 releases comes from a common trouble alarm for the Surry Radwaste

Facility (SRF). The 15 minute time clock begins when the operator receives the SRF

trouble alarm in the Control Room. Classification should be made when it has been

verified to be a result of a valid RRM-1 31 radiation monitor alarm.

This event escalates from the NOUE by escalating the magnitude of the release by a

factor of 100. Using a value of >200 times the high alarm point or offscale high provides a

recognizable threshold value.

The setpoints are established to ensure the Technical Specification release limits are not

exceeded.

SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
2. HP-3010.040, Radiation Monitoring Setpoint Determination
3. ARP 0-WD-D6 SRF Trouble
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Category:

Sub-category:

Initiating Condition:

RA1.2
R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specification for 15 minutes or longer

EAL:

RA1.2 Alert

Valid reading on any gaseous monitors > Table R-1 column "Alert" for > 15 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Release Point Monitor GE SAE Alert NOUE

8.OOE+07 8.00E+06 9.12E+05 942EQ3 .67E
pCi/sec pCi/sec pci/sec +04 pCi/sec

2.74E+08 2.74E+07 3.12E+06 32 43.68E
Process Vent 1-GW-RI-130 B or C piscpiscpisc ± c/e!•i/sec pCi/sec A.Ci/sec ±05 p.Ci/sec

Steam Safety MS-RM-024, 025, 026 6.27E+02 6.27E+01 7.15E+00 7 UP 02
(Note 7) - 0 mR/hr mR/hr mR/hr mfAlwlA

AFW Steam 2.63E+01 2.63E+00 3.OOE-01
Exhaust ()MS-RM-029 mR/hr mR/hr mR/hr NIA
(Note 7) 1

Note 7: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.

Mode Applicability:

All
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RAI.2 (cont)
Basis:

This EAL addresses a potential or actual decrease.in the level of safety of the plant as

indicated by a radiological release that exceeds, by a factor of 200, regulatory

commitments for an extended period of time. SPS incorporates features intended to

control the release of radioactive effluents to the environment. Additionally, there are

administrative controls established to prevent unintentional releases, or control and

monitor intentional releases. These controls are located in the Offsite Dose Calculation

Manual (ODCM). The occurrence of extended, uncontrolled radioactive releases to the

environment is indicative of a degradation in these features and/or controls.

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will'likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

Releases should not be prorated or averaged. For example, a release exceeding 3 x Alert

threshold for 5 minutes does not meet the threshold for declaration.

SPS Basis Reference(s):.

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)

2. CALC. PA-0224, Rev 0, Addendum 00B, Surry Power Station Radiation Monitor
Emergency Action Level (EALs) for Process Vent and Ventilation #2, Steam Line, and
Auxiliary Feed Water Exhaust
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RAU.3
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Any unplanned release of gaseous or liquid radioactivity to the
environment that exceeds 200 times the radiological effluent
Technical Specification for 15 minutes or longer

EAL:

RAI.3 Alert

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > 200 x Technical Specification limits for > 15 min. (Note 2)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Mode Applicability:

All

Basis:

Confirmed sample analyses in excess of two hundred times the site Technical

Specification limits, as identified in the Offsite Dose Calculation Manual (ODCM), that

continue for 15 minutes or longer represent an uncontrolled situation and hence, a

potential degradation in the level of safety. This event escalates from the NOUE by raising

the magnitude of the release by a factor of 100 over the NOUE level (i.e., 200 times

ODCM). Releases should not be prorated or averaged. For example, a release exceeding

3 x Alert threshold for 5 minutes does not meet the threshold for declaration.

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.
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RA1.3 (cont)
SPS Basis Reference(s):

1. VPAP-2103S Offsite Dose Calculation Manual (Surry)
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RSI.1
Category:

Sub-category:

R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

EAL:

RSI.1 Site Area Emergency

Valid reading on any gaseous radiation monitors that exceeds or is expected to exceed
Table R-1 column "SAE" for ? 15 min. (Note 1 & 2)

Note 1: If dose assessment results are available at the time of declaration, the classification should
be based on dose assessment instead of radiation monitor readings. While necessary
declarations should not be delayed awaiting results, the dose assessment should be initiated /
completed in order to determine the proper classification.( See EAL RS1.2/RG1.2.)

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE

8.OOE+07 8.OOE+06 9.12E+05 12F4.03.67E
pCi/sec pci/sec gci/sec +04 pCi/sec

2.74E+08 2.74E+07 3.12E+06 342E.043.68E
Process Vent 1 -GW-Rt-1 30 B or c pisc pisc pisc ± ciepCi/sec pCi/sec p.Ci/sec +05 p.Ci/sec

Steam Safety 0MS-RM-024, 025, 026 6.27E+02 6.27E+01 7.15E+00
(Note 7) mR/hr mR/hr mR/hr -NR/FN/A

AFW Steam 2.63E+01 2.63E+00 3.00E-01
Exhaust 0MS-RM-029 mR/hr mR/hr mR/hrN/A
(Note 7) mR/hr mR/hr mPhr

Note 7: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.,
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RSI,1 (cont)

Mode Applicability:

All

Basis:

This EAL addresses radioactivity releases that can result in doses at or beyond the Site

Boundary that exceed a fraction (10%) of the EPA Protective Action Guides (PAGs).

Releases of this magnitude are associated with the failure of plant systems needed for the

protection of the public. While these failures are addressed by other EALs, this EAL

provides appropriate diversity and addresses events which may not be able to be

classified on the basis of plant status alone (e.g., fuel handling accident in the Fuel

Building).

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

Since dose assessment is based on actual meteorology whereas the monitor reading

EALs are not, the results from these assessments may indicate that the classification is not

warranted, or may indicate that a higher classification is warranted. For this reason,

emergency implementing procedures call for the timely performance of dose assessments

using actual meteorology and release information. If the results of these dose

assessments are available when the classification is made (e.g., initiated at a lower

classification level), the dose assessment results override the monitor readings listed in

Table R-1.
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RSI.1 (cont)

SPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure

I 3. CALC. PA-0224, Rev 0.. Addendum 00B. Surry Power Station Radiation Monitor
Emergency Action Level (EALs) for Process Vent and Ventilation #2, Steam Line, and
Auxiliary Feed Water Exhaust
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RS1.2
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions.

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

EAL:

RSI.2 Site Area Emergency

Dose assessment using actual meteorology indicates doses at or beyond the Site
Boundary of EITHER:

> 100 mRem TEDE

OR

> 500 mRem Thyroid CDE

Mode Applicability:
All
Basis:

The 100 mRem integrated TEDE dose in this EAL is based on the 10 CFR 20 average

member of the public exposure. This value also provides a desirable gradient (one order of

magnitude) between the Alert, Site Area Emergency, and General Emergency classes. It is

deemed that exposures less than this limit are not consistent with the Site Area

Emergency class description. The 500 mRem integrated Thyroid CDE dose was

established in consideration of the 1:5 ratio of the EPA Protective Action Guidelines for

TEDE and thyroid exposure. In establishing the dose rate emergency action levels (e.g.,

EAL RS1.1, etc.), a duration of one hour has been assumed. Therefore, the dose rate

EALs are based on a Site Boundary dose rate of 100 mRem/hr TEDE or 500 mRem/hr

Thyroid CDE, whichever is more limiting. Actual meteorology is specifically identified since

it gives the most accurate dose assessment. Actual meteorology (including forecasts)

should be used whenever possible.
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RS1.2 (cont)
SPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
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RS1.3
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 100 mRem TEDE or 500 mRem
thyroid CDE for the actual or projected duration of the release

EAL:

RSl.3 Site Area Emergency

Field survey indicates closed window dose rate > 100 mRem/hr that is expected to
continue for > 1 hr at or beyond the site boundary

OR

Field survey sample analysis indicates Thyroid CDE of > 500 mRem for 1 hr of inhalation
at or beyond the site boundary

Mode Applicability:

All

Basis:

The 100 mRem integrated TEDE dose in this EAL is based on the 10 CFR 20 member of

the public exposure. This value also provides a desirable gradient (one order of

magnitude) between the Alert, Site Area Emergency, and General Emergency classes. It is

deemed that exposures less than this limit are not consistent with the Site Area

Emergency class description. The 500 mRem integrated Thyroid CDE dose was

established in consideration of the 1:5 ratio of the EPA Protective Action Guidelines for

TEDE and thyroid exposure. In establishing the dose rate emergency action levels, a

duration of one hour is assumed. Therefore, the dose rate EALs are based on a Site

Boundary dose rate of 100 mRem/hr TEDE or 500 mRem/hr Thyroid CDE, whichever is

more limiting.
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RS1.3 (cont)
SPS Basis Reference(s):

1. Site Plan - Sh. 1 Surry Power Station 11448-FY-1A
2. SPS Emergency Plan, Section 1.0 Definitions
3. Technical Specifications Figure 5.1-1
4. EPIP-4.16 Offsite Monitoring
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Category:

Sub-category:

Initiating Condition:

RGI.1
R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

EAL:

RGI.1 General Emergency

Valid reading on any gaseous radiation monitors that exceeds or is expected to exceed
Table R-1 column "GE" for> 15 min. (Note 1 & 2)

Note 1: If dose assessment results are available at the time of declaration, the classification should
be based on dose assessment instead of radiation monitor readings. While necessary
declarations should not be delayed awaiting results, the dose assessment should be initiated /
completed in order to determine the proper classification. (See EAL RSI.2/RG1.2).

Note 2: The SEM should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release start time is
unknown.

Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert NOUE

8.OOE+07 8.OOE+06 9.12E+05 9.12E,03 ~.67EVent #2 1 -VG-RI-1 31 B or C 80E0 .0+6 91E0 .7
pCi/sec pCi/sec pCi/sec +04 pci/sec

Process Vent 1-GW-RI-130 B or C 2.74E+08 2.74E+07 3.12E+06 &43.68E
pCi/sec pCi/sec p[Ci/sec +05 pCi/sec

Steam Safety 0MSRM_024, 025, 026 6.27E+02 6.27E+01 7.15E+00 7.16E-02
(Note 7) mR/hr mR/hr mR/hr FfR/~hF/A

AFW Steam 2.63E+01 2.63E+00 3.OOE-01
Exhaust 0MS-RM-029 mN/hr m/hr mR/hrA
(Note 7) _ _ _ _ _ _____ _ _ _ _ _

Note 7: Due to digital display limitations for these monitors, classification must be made based on
the nearest hundredth of a mR/hr read on the monitor display.
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RGI.1 (cont)
Mode Applicability:

All

Basis:

This EAL addresses radioactivity releases that can result in doses at or beyond the Site

Boundary that exceed the EPA Protective Action Guides (PAGs). Public protective actions.

will be necessary. Releases of this magnitude are associated with the failure of plant

systems needed for the protection of the public and likely involve fuel damage. While these

failures are addressed by other EALs, this EAL provides appropriate diversity and

addresses events which may not be able to be classified on the basis of plant status alone.

It is important to note that, for the more severe accidents, the release may be unmonitored

or there may be large uncertainties associated with the source term and/or meteorology.

The SEM should not wait until 15 minutes has elapsed, but should declare the event as

soon as it is determined that the release duration has or will likely exceed 15 minutes.

Also, if an ongoing release is detected and the starting time for that release is unknown,

the SEM should, in the absence of data to the contrary, assume that the release has

exceeded 15 minutes.

The Table R-1 column "GE" effluent monitor readings are one decade greater than the

"SAE" values.

Since dose assessment is based on actual meteorology, whereas the monitor reading

EALs are not, the results from these assessments may indicate that the classification is not

warranted, or may indicate that a higher classification is warranted. For this reason,

emergency implementing procedures call for the timely performance of dose assessments

using actual meteorology and release information. If the results of these dose

assessments are available when the classification is made (e.g., initiated at a lower

classification level), the dose assessment results override the monitor readings listed in,

Table R-1.
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RGI.1 (cont)
SPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
3. CALC. PA-0224, Rev 0-, Addendum 0OB, Surry Power Station Radiation Monitor

Emergency Action Level (EALs) for Process Vent and Ventilation #2, Steam Line, and
Auxiliary Feed Water Exhaust
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Category:

Sub-category:

Initiating Condition:

RG1.2
R - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

EAL:

RGI.2 General Emergency

Dose assessment using actual meteorology indicates doses at or beyond the Site
Boundary of EITHER:

> 1000 mRem TEDE

OR

> 5000 mRem Thyroid CDE
Mode Applicability:
All
Basis:

The General Emergency values are based on the boundary dose resulting from an actual

or imminent release of gaseous radioactivity that exceeds 1000 mRem TEDE or 5000

mRem Thyroid CDE for the actual or projected duration of the release. The 1000 mRem

TEDE and the 5000 mRem Thyroid CDE integrated dose are based on the EPA Protective

Action Guidelines (PAGs) which indicates that public protective actions are warranted 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 since it gives the most accurate dose assessment. Actual meteorology (including

forecasts) should be used whenever possible. In establishing the dose rate emergency

action levels, a duration of one hour is assumed. Therefore, the dose rate EALs are based

on a Site Boundary dose rate of 1000 mRem/hr TEDE or 5000 mRem/hr Thyroid CDE,

whichever is more limiting.
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RG1.2 (cont)
SPS Basis Reference(s):

1. EPIP-4.01, Radiological Assessment Director Controlling Procedure
2. EPIP-4.03, Dose Assessment Team Controlling Procedure
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RG1.3
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of
gaseous radioactivity exceeds 1000 mRem TEDE or 5000 mRem
thyroid CDE for the actual or projected duration of the release
using actual meteorology

EAL:

RG1.3 General Emergency

Field survey indicates closed window dose rate > 1,000 mRem/hr that is expected to
continue for > 1 hr at or beyond the site boundary

OR
Field survey sample analysis indicates Thyroid CDE of > 5,000 mRem for 1 hr of
inhalation at or beyond the site boundary

Mode Applicability:

All

Basis:

The 1000 mrem TEDE integrated dose in this EAL is based on the EPA Protective Action

Guidelines (PAGs) which indicate that public protective actions are warranted if the dose

exceeds 1 Rem TEDE. This value also provides a desirable gradient (one order of

magnitude) between the Site Area Emergency and General Emergency classes. It is

deemed that exposures less than this limit are not consistent with the General Emergency

class description. The 5,000 mRem integrated Thyroid CDE dose was established in

consideration of the 1:5 ratio of the EPA Protective Action Guidelines for TEDE and thyroid

exposure. In establishing the dose rate emergency action levels, a duration of one hour is

assumed.
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RG1.3 (cont)
SPS Basis Reference(s):

1. Site Plan - Sh. 1 Surry Power Station 11448-FY-1A
2. SPS Emergency Plan, Section 1.0 Definitions
3. Technical Specifications Figure 5.1-1
4. EPIP-4.16 Offsite Monitoring
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Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 2 - Onsite Rad Conditions

Initiating Condition: Unexpected increase in plant radiation

EAL:

Revision x

RU2.1

RU2.1 Notification of-Unusual Event

Valid low water level alarm indicating uncontrolled water level decrease in the refueling
cavity, spent fuel pit or fuel transfer canal with all irradiated fuel assemblies remaining
covered by water

AND

Unplanned valid direct area radiation reading increases resulting in a valid alert alarm on
any of the following radiation monitors:

" RM-RI-152 New Fuel Storage Area

" RM-RI-153 Fuel Pit Bridge,

* RM-RI-( )62 Manipulator Crane

* RM-Rl-( )63 Reactor Containment

Mode Applicability:

All

Basis:

In light of Reactor Cavity Seal failure incidents at two different PWRs and loss of water in

the Spent Fuel Pit/Fuel Transfer Canal at a BWR, explicit coverage of these types of

events via this EAL is appropriate given their potential for elevated doses to plant workers.

Loss of inventory from the refueling cavity, spent fuel pit or fuel transfer canal may reduce

water shielding above spent fuel and cause unexpected increases in plant radiation.

Classification as an NOUE is warranted as a precursor to a more serious event.
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RU2.1 (cont)
The fuel transfer canal is normally in communication with the spent fuel pit. During

refueling operations, the refueling cavity in the Containment is filled and is in

communication with the fuel transfer canal when the fuel transfer tube is opened. The

refueling cavity level is maintained between 26 ft and 27 ft (26.5 ft preferred) (ref. 1) and is

equal to the water level in the Spent Fuel Pit (SFP) and fuel transfer canal. The low water

level alarm in this EAL, therefore, refers to either the SFP low level alarm or the refueling

cavity low level alarm.

The SFP low water level alarm (Annunciator VSP-C4) actuates when 1 -FC-LIS-1 04

senses level in Spent Fuel Pit less than or equal to 5 inches below normal. This

corresponds to an indication of 19 inches on the level detector local digital readout.

The refueling cavity low water level alarm is actuated by Pressurizer level instrumentation

that is calibrated for cold conditions in preparation for, cavity flood-up. An indication of

54.4% on RC-LI-0462, PRZR LEVEL START UP, or on the selected cold calibrated PRZR

LEVEL CH I, CH II, or CH III is equal to a cavity level of 26 ft. An indication of 57.9% is

equal to 27 ft. The respective alarm on Annunciator Panel 1 E for PRZR LO LVL is

actuated at 54.5% (26 ft) (ref. 1).

The probable causes of a loss of SFP or refueling cavity inventory and receipt of the low

level alarm are (ref. 2):

* Rupture of a cooling line or the cavity/SFP liner

* Leakage past the transfer gate

* An improper valve lineup

a Loss of cooling and subsequent inventory boil-off
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RU2.1 (cont)
Allowing level to decrease could result in irradiated fuel being uncovered, reducing spent

fuel decay heat removal and creating an extremely hazardous radiation environment.

Technical Specifications (ref. 3) require at least 23 ft of water in the refueling cavity above

the Reactor Vessel flange during movement of fuel assemblies. This depth limits the

radiation dose rate at the surface of the water to no more than 50 mR/hr during those brief

periods when a fuel assembly is transferred to the upender and is at the closest approach

to the surface of the water (ref. 4). By design, a large piping system leak can reduce SFP

water level in the pit to only 4 feet below normal, since at this elevation the water level is

below the pipe penetrations in the pit wall. This minimum water level ensures at least 20

feet of water over stored fuel and provides ample shielding and cooling (ref. 5). Refueling

cavity, fuel transfer canal and spent fuel pit arrangement is illustrated in Figure R-1 (ref. 6).

While a radiation monitor (e.g., RM-RI-152 New Fuel Storage Area, RM-RI-153 Fuel Pit

Bridge, RM-RI-( )62 Manipulator Crane, RM-RI-( )63 Reactor Containment) (ref.8) could

detect an increase in dose due to a drop in the water level, it might not be a reliable

indication, in and of itself,. of whether or not inventory is being lost. For example, the

reading on an area radiation monitor (permanently installed or temporary) located near the

refueling cavity may increase due to planned evolutions such as head lift, or even a fuel

assembly being raised in the manipulator mast. Generally, elevated radiation monitor

indications need to be combined with another indicator (or personnel report) of water loss.

For refueling events where the water level drops below the vessel flange, classification

would be via CU2.1. This event escalates to an Alert per RA2.1 if irradiated fuel outside

the reactor vessel is uncovered. For events involving irradiated fuel in the reactor vessel,
f

escalation would be via the Fission Product Barrier Table for events in operating modes 1-

4.
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RU2.1 (cont)
SPS Basis Reference(s):

1. ()-OP-FH-001 Controlling Procedure for Refueling

2. O-VSP-C4 Spent Fuel Pit Lo Lvl

3. Technical Specifications 3.10.A.6

4. UFSAR Section 9.12.3.1

5. UFSAR Section 9.5.3.3

6. UFSAR Figure 9.12-1

7. O-AP-22.02 Loss of Spent Fuel Pit Level

8. UFSAR Table 11.3-7 Area Radiation Monitoring Locations, Number and Ranges
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RU2.1 (cont)
Figure R-1: Fuel Transfer System
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RU2.2
Category: R - Abnormal Rad Release/ Rad Effluent

Sub-category: 2 - Onsite Rad Conditions

Initiating Condition: Unexpected increase in plant radiation

EAL:

RU2.2 Notification of Unusual Event

Unplanned valid direct area radiation monitor reading increases by a factor of 1000 over
normal* levels
* Normal levels can be considered as the highest reading, in the past 24 hours excluding

the current peak value

Mode Applicability:

All

Basis:

This EAL addresses unplanned increases in radiation levels inside the plant. These

radiation levels represent degradation in the control of radioactive material and a potential

degradation in the level of safety of the plant. Radiation levels may be determined via

installed area monitors, surveys, sampling or other means of obtaining an acceptable

radiation reading. This EAL escalates to an Alert per RA2.1 if the elevated radiation levels

impair the level of safe plant operation.

SPS Basis Reference(s):

1. VPAP-2101 Radiation Protection Program
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Category:

Sub-category:

Initiating Condition:

EAL:

RA2.1
R - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions

Damage to irradiated fuel or loss of water level that has or will
result in the uncovering of irradiated fuel outside the Reactor
Vessel

RA2.1 Alert

Damage to irradiated fuel or loss of water level that has or will result in the uncovering of
irradiated fuel outside the Reactor Vessel resulting in a valid high alarm on any of the
following radiation monitors:

" RM-RI-152 New Fuel Storage Area
* RM-RI-153 Fuel Pit Bridge
* RM-RI-( )62 Manipulator Crane
* RM-RI-( )63 Reactor Containment
• RM-RI-( )60 Containment Gas
* RM-RI-( )59 Containment Particulate
" VG-RI-131- (A,B,C) Vent #2

Mode Applicability:

All

Basis:

This EAL addresses specific events that have resulted, or may result, in unexpected

increases in radiation dose rates within plant buildings and may be a precursor to a

radioactivity release to the environment. These events represent a loss of control over

radioactive material and represent degradation in the level of safety of the plant. These

events escalate from RU2.1 in that fuel activity has been released or is anticipated due to

fuel heatup. This EAL applies to spent fuel requiring water coverage and is not intended to

address spent fuel which is licensed for dry storage.
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When considering escalation, information may come from:

* Radiation monitor readings

e Sampling and surveys

• Dose projections/calculations

0 Reports from the scene regarding the extent of damage (e.g., refueling crew,

radiation protection technicians)

This EAL is defined by the specific areas where irradiated fuel is located, such as the

refueling cavity or Spent Fuel Pit (SFP).

The bases for the SFP area radiation high alarms and Containment area and ventilation

radiation high alarms are a spent fuel handling accident and are, therefore, appropriate for

this EAL. In the Fuel Building, a fuel assembly could be dropped in the fuel transfer canal

or in the SFP. Should a fuel assembly be dropped in the fuel transfer canal or in the SFP

and release radioactivity above a prescribed level, the area radiation monitors sound an

alarm, alerting personnel to the problem.

Elevated background at the monitor due to decreasing water level may mask elevated

ventilation exhaust airborne activity and needs to be considered. However, while radiation

monitors may detect an increase in dose rate due to a drop in the water level, it might not

be a reliable indication of whether or not the fuel is covered. For example, the monitor

could in fact be properly responding to a known event involving transfer or relocation of a

source stored in or near the SFP or responding to a planned evolution such as removal of

the Reactor Vessel head. Interpretation of these EAL thresholds requires some

understanding of the actual radiological conditions present in the vicinity of the monitors.

This event escalates to a Site Area or General Emergency via radiological effluent EALs.
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RA2.1 (cont)
SPS Basis Reference(s):

1. AR 0-VSP-C4 Spent Fuel Pit Lo LvI

2. O-AP-22.02 Loss of Spent Fuel Pit Level

3. 0-AP-22.00 Fuel Handling Abnormal Conditions

4. AR 0-RM-D3 RM-RI-153 High

5. AR RM-K8(K2) RM-RI-( )62 High

6. AR RM-M7(M1) RM-RI-( )63 High

7. AR RM-R7(R1) RM-RI-( )59 High

8. AR RM-R8(R2) RM-RI-( )60 High

9. NRC EAL FAQ 2006-013

10. UFSAR Table 11.3-7 Area Radiation Monitoring Locations, Number and Ranges
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RA2.2
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 2 - Onsite Rad Conditions

Initiating Condition: Damage to irradiated fuel or loss of water level that has or will
result in the uncovering of irradiated fuel outside the Reactor
Vessel

EAL:

RA2.2 Alert

A water level drop in the reactor refueling cavity, spent fuel pit or fuel transfer canal that
will result in irradiated fuel becoming uncovered

Mode Applicability:

All

Basis:

This EAL addresses specific events that have resulted, or may result, in unexpected

increases in radiation dose rates within plant buildings and may be a precursor to a

radioactivity release to the environment. These events represent a loss of control over

radioactive material and degradation in the level of safety of the plant. These events

escalate from EAL RU2.1 in that fuel activity has been released or is anticipated due to

fuel heatup. This EAL applies to spent fuel requiring water coverage and is not intended to

address spent fuel which is licensed for dry storage.

When considering escalation, information may come from:

* Radiation monitor readings

* Sampling and surveys

* Dose projections/calculations

" Reports from the scene regarding the extent of damage (e.g., refueling crew,

radiation protection technicians)
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RA2.2 (cont)
This EAL is defined by the specific areas where irradiated fuel is located such as the

refueling cavity, Reactor Vessel or SFP.

There is no remote level indication that level in the SFP or refueling cavity has dropped to

the level of the irradiated fuel. Depending on available level indication, the declared

threshold may need to be based on indications of makeup rate or decrease in refueling

water storage tank level.

The movement of irradiated fuel assemblies within Containment requires a minimum water

level of 23ft above the top of the Reactor Vessel flange (ref. 1). During refueling activities,

this maintains sufficient water level in the refueling cavity, fuel transfer canal and SFP.

Sufficient water is necessary to retain iodine fission product activity in the water in the

event of a fuel handling accident.

The probable causes of a loss of SFP inventory are:

* Rupture of a cooling line or the cavity/SFP liner

* Leakage past the transfer gate

" An improper valve lineup

" Loss of cooling and subsequent inventory boil-off

This event escalates to a Site Area or General Emergency via radiological effluent EALs.

SPS Basis Reference(s):

1. Technical Specifications 3.1O.A.6
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RA2.3
Category: R - Abnormal Rad Release / Rad Effluent

Sub-category: 2 - Onsite Rad Conditions

Initiating Condition: 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

EAL:

RA2.3 Alert

Valid radiation monitor or survey readings > 15 mR/hr in areas requiring continuous
occupancy to maintain plant safety functions:

Control Room RM-RI-157

OR

Central Alarm Station (CAS)

Mode Applicability:

All

Basis:

This EAL addresses elevated radiation levels in areas requiring continuous occupancy to

maintain safe plant operation or perform a safe plant shutdown. The areas that meet this

threshold are the Control Room and the Central Alarm Station (CAS). The security alarm

station is included in this EAL because of its importance to permitting access to areas

required to assure safe plant operations.

The value of 15 mR/hr is derived from the GDC 19 value of 5 Rem in 30 days with

adjustment for expected occupancy times. Although Section Ill.D.3 of NUREG-0737,

Clarification of TMI Action Plan Requirements, provides that the 15 mR/hr value can be

averaged over the 30 days, the value is used here without averaging. The 30-day duration

implies an event potentially more significant than an Alert.
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RA2.3 (cont)
It is the impaired ability to operate the plant that results in the actual or potential

degradation of the level of safety of the plant. The cause or magnitude of the increase in

radiation levels is not a concern of this EAL. The SEM must consider the source or cause

of the elevated radiation levels and determine if any other EALs may be involved. For

example, a Control Room dose rate of 15 mR/hr 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, a Site Area Emergency or a General Emergency may be indicated by other

EAL categories.

This E.Al isnt intodod to apply to anticsipatod tOmnporar; radiation inro~aco duo

to planned events (e.g., Radw;;rto continonr movement, depleted rosin transfors, otc.).

AroaG roguihrng infroguont accoss6 and- radiation oevals that mnay adVorcoly affoct access to

thosp ;imas; Am RddrnsAnd im F=AL RAP 4

SPS Basis Reference(s):
1. O-RM-H3 RM-RI-157 High
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R.A-2-

Catcgor';: R AbnoFrmal Rad Release/I Rad E~ffluePnt
Sub categ•Fy: 2 Onsite Rad Conditions

Initiating C.ndition. Reloaso of radioactivo matorial Or inzroasos in radiation levels
within the facility that impedes operation Of systems roquirod-to
maintain sa;fo oporlations, Or to ostablih or maintain Gold shutdown

R A. 2.41 A. -oret
Vailid ;abnormal radiation roadings >2,000 mnR'hr inTable R-2 aroasrqurn

infrcquent access to m~aintain plant safet functions

Table R -2 In.fequent Access Areas

'Cablo Vaul!ts & Tu-nnels

E=m.ergency SW,,chgoar & Relay Rooms

sUnit Switchgoar Room
GSafeguard•. Complex (,, i,. Cent. Spray Pump Area &

Wain Steam Valve House)
'EmerencyDiesel Generators Rooms 1, 2 and 3

-Auxiliary!Fuel! Decontamination Buildings

'Underground Fuel Oil Pump Heuse Reooms

'Intake Structure Emer.gency Ser-ice Water Pump
House

sTU~bine Bu~lil!4§
'Mechanic~al Eiquipment Rooms 3,14 & 5
*Cable Tray Room

- - Formatted: Bullets and Numbering
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RLA2"4 (Gcnt)
Modo Applicability:

-All

I [iit r:~L ~uu;u~tut uan~uLuu r~uiauuii i(r.'pig in ~JFDJE ronuirino mnirnononi acco~c in

order to maintain safe plant 9opeation Or po~form a safe plant shutdown. Area radiation

ilveIs ahovo A,vuu .nlnr areo Rainiativa e1 raiaxion fiirs wnicn m'ay lihit porO;nnai

access to equipment the operation Of which mnay be needed to ass.ure adequate core

cooling Or chutdown the reactor. The basic of the 2,000 mR/~hr value is as follows:

The SPS annual administrative personnel exposure limit for a radiation worFke

without a radiation dose extension formn is 2,000 mR/ear. it is assumed that an

emer~gency worker can rec eive up to his adminisr-ativfe limi1t without the need for

emnergency exposure8 autnenzatin ana unauiy restricting access to an area necessa~q
forF safe plant shutdown. Assuming that an actfivity required to be pedorm~ed in the plant

would requiro a one hour Stay timne in that area, an area exposure rate of 2,000 mR'hr

would noet unduly restrict access to areas necessar,' for Safe plant shutdown.

It is the impaired ability to operate the plant that results in the actual Or potential.

degradation of the level ef safety of the plant. The cause Or magnitude of the inroaseA in

radiation levelsis net AAacocr of this EAL. The SEMmusAt consider the sourceor ause
of the elevated radiation levels and- deRtenrmine- if any other EAL mnay be involved. For

example, a deco rate of 2,000 mR'~hr may be a problemn in itself. However, the increase

mnay also be indicative of high dose rates in the Containment due to a LOCA. In this latter

case, a Site Area E=mergency or a General E=mergency may be indicated by ether EAL

Gatgeqe&is
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RA2.4 (ent)
T-his EAL is not mneant to apply to nrassi tho Containmcnt radiation moenitors

as theso aro evonts that are addressed in othor EALs. Nor is it intondod to apply to

antir.ipatod tem.porary radiationic•ro asos duo to plaRn•d ovents (o. g., radwastc• ontain

mov.mont, depleto rosin transfors, etc.). Pormanently installod rad4ia..ton mnitor.s aro t

.spoifiod in tho EAL wording bocauso pt~able monitoring dovicos may" bo ued to

determino aroa accossibility. it would than be possibo to erroneously Ee.xlud information

gained ferom portablo moni~tor surveys when interproting tho EAL-.

PS-12 BRadei Roforonco(c):

1. HPAP 1031 Extornal Exposure Control Program

2. VPAP 2101 Radiati•on Protoctiro Program
a OnA A 4...,A abe24-a. ar6 ppendix F-c epor-t, eGt 9 96 4.0, 4.4 an
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Category C - Cold Shutdown / Refueling System Malfunction

EAL Group: Cold Conditions (RCS temperature < 2000 F);

EALs in this category are applicable only in

one or more cold operating modes.

Category C EALs are directly associated with cold shutdown, refueling or defueled system

safety functions. Given the variability of plant configurations (e.g., systems out-of-service

for maintenance, Containment open, reduced AC power redundancy, time since shutdown)

during these periods, the consequences of any given initiating event can vary greatly. For

example, a loss of decay heat removal capability that occurs at the end of an extended

outage has less significance than a similar loss occurring during the first week after

shutdown. Compounding these events is the likelihood that instrumentation necessary for

assessment may also be inoperable. The cold shutdown and refueling system malfunction

EALs are based on performance capability to the extent possible with consideration given

to RCS integrity, Containment closure, and fuel clad integrity for the applicable operating

modes (5 - Cold Shutdown, 6 - Refueling, D - Defueled).

The events of this category pertain to the following subcategories:

1. Loss of Power

Loss of emergency plant electrical power can compromise plant safety-related

structures, systems and component operability including decay heat removal and

emergency core cooling systems which may be necessary to ensure fission product

barrier integrity. This category includes loss of onsite and offsite sources for 4160V AC

emergency buses and loss of vital 125-Volt DC power sources.

2. RCS Level

Reactor Vessel or RCS water level is directly related to the status of adequate core

cooling and, therefore, fuel clad integrity.

3. RCS Temperature

Uncontrolled or inadvertent temperature or pressure increases are indicative of a

potential loss of safety functions.
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4. Communications

Certain events that degrade plant operator ability to effectively communicate with

essential personnel within or external to the plant warrant emergency classification.

5. RCS Leakage

The Reactor Vessel provides a volume for the coolant that covers the reactor core. The

Reactor Vessel and associated pressure piping (reactor coolant system) together

provide a barrier to limit the release of radioactive material should the reactor fuel clad

integrity fail.

Excessive RCS leakage greater than Technical Specification limits is utilized to indicate

potential pipe cracks that may propagate to an extent threatening fuel clad, RCS and

Containment integrity.

6. Inadvertent Criticality

Inadvertent criticalities pose potential personnel safety hazards as well being indicative

of losses of reactivity control.
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CU1.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: AC power capability to emergency buses reduced to a single
power source for greater than 15 minutes such that any additional
single failure would result in loss of all AC power to emergency
buses

EAL:

CUI.I Notification of Unusual Event

AC power capability to Unit ( ) 4160V emergency buses H and J reduced to a single
power source for > 15 min. (any additional single failure would result in loss of all AC
power to the emergency buses) (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite power

sources such that any additional single failure would result in a loss of all AC power to the

unit emergency 4160V emergency buses. Unit ( ) 4160V emergency buses H and J are the

essential buses. A basic diagram of the electrical distribution system is given in Figure C-1

(ref. 1).

The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2).
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/ CUI.1 (cont)

Six gas turbines near the station also connect into the 230 kV switchyard. Transmission

lines connect the 230 kV and 500 kV switchyards to other substations in the grid; power

can flow either into or out of the switchyards through these transmission lines depending

on the status of the various generators throughout the grid. Transmission lines capable of

supplying offsite power to the SPS switchyard include the following (ref. 2):

230 kV Transmission Lines 500 kV Transmission Lines

212 Hopewell 531 Yadkin

214 Winchester 567 Chickahominy

223 Yadkin 578 Septa

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6

The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.

Unit ( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)
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CUI.1 (cont)
The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard Buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure C-2

(ref. 1).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus 1J.

* Transfer bus E provides power to Unit 2 emergency bus 2H.

* Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.

4160V emergency bus 1H (2H) can be powered from the following:

* Transfer bus F (E)

" AAC diesel (2H only) via transfer bus E

" EDG 1 (EDG 2)

" 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus 1J (2J) can be powered from the following:

* Transfer bus D (F)

* AAC diesel (1J only) via transfer bus D

0 EDG 3

* 4160V emergency bus 1H (2H) via the crosstie breaker
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CUl.1 (cont)
The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure C-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3). If the AAC

diesel generator is supplying power to an emergency bus of a unit that has lost all other

sources of emergency AC power, the unit has not lost all 4160V AC power.

Several combinations of power failures could therefore satisfy this EAL. The subsequent

loss of the remaining power source escalates the event to an Alert under EAL CA1.1.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160V

emergency buses. Even though a unit 4160V emergency bus may be energized, if

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not operable on the energized bus, the bus should not be

considered operable.

The 15-minute interval was selected as a threshold to exclude transient power losses. If

multiple sources fail to energize the unit 4160-Volt emergency buses within 15 minutes, an

NOUE is declared under this EAL.
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CUl.1 (cont)
SPS Basis Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. O-AP-1 7.06 AAC Diesel Generator - Emergency Operations

4. O-AP-10.08 Station Power Restoration

5. ()-AP-10.07 Loss of Unit ( ) Power

6. ()-ECA-0.0 Loss of All AC Power

7. NRC EAL FAQ 2006-017
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CUI.1 (cont)
Figure C-1: Electrical Distribution System
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CUI.1 (cont)
Figure C-2: Station Service Buses and Emergency Buses
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CUI.1 (cont)
Figure C-3: AAC DG Distribution
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CU1.2
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Unplanned loss of required DC power for greater than 15 minutes

EAL:

CU1.2 Notification of Unusual Event

Unplanned loss of vital DC power to required DC buses based on < 105 volt DC bus
voltage indications

AND

Failure to restore power to at least one required DC bus within 15 min. from the time of
loss (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

The purpose of this EAL is to recognize a lossof DC power compromising the ability to

monitor and control the removal of decay heat during cold shutdown or refueling

operations. This EAL is intended to be anticipatory in as much as the operating crew may

not have necessary indication and control of equipment needed to respond to the loss. The

fifteen minute interval is intended to exclude transient or momentary power losses.

There are two independent 125 volt DC systems for each unit. These systems provide DC

power for:

" Control power to 4160V and 480V AC breakers

* Emergency lighting

" AC inverters located in vital bus uninterruptible power supplies which supply the

vital 120 volt AC buses
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CU1.2 (cont)
Each system consists of 125 volt DC distribution panels and its respective battery and a

battery charger which is part of the vital bus Uninterruptible Power Supply (UPS). Each

unit has four UPSs and, therefore, four battery chargers. The batteries (1A, 1B, 2A, and

2B) supply power only if the battery chargers fail or if the demand exceeds the capacity of

the chargers. The batteries are rated for a minimum of two hours. A battery terminal

voltage of 105 volts DC is the minimum voltage required to ensure proper operation of

equipment connected to the DC bus (ref. 1). The vital 125 volt DC system for Unit 1 is

shown in Figure C-4. Unit 2 is similar.

"Unplanned" is included in this EAL to preclude the declaration of an emergency as a

result of planned maintenance activities such as maintenance on a train during shutdown

periods. This EAL is the cold condition equivalent of the hot condition loss of DC power

EAL SS1.2.

If this loss results in the inability to maintain Cold Shutdown, escalation to an Alert will be

per CA3.1.

SPS Basis Reference(s):

1. ( )-AP-10.06 Loss of DC Power

2. UFSAR Section 8.4.4
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CUl.2 (cont)

Figure C-4: Unit I Vital DC Distribution
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CA1.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power and loss of all onsite AC power to
emergency buses

EAL:

CAI.1 Alert

Loss of all offsite and onsite AC power to Unit ( ) 4160V emergency buses H and J
for > 15 min. (Note 3)
Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, D - Defueled

Basis:

Loss of all AC power compromises all plant safety-related structures, systems and

components requiring electrical power. This EAL is indicated by the loss of all offsite and

onsite AC power to the Unit ( ) 4160V emergency buses H and J. A basic diagram of the

electrical distribution system is given in Figure C-1 (ref. 1).

The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2). Six gas turbines near the station also connect into the 230 kV switchyard.

Transmission lines connect the 230 kV and 500 kV switchyards to other substations in the

grid; power can flow either into or out of the switchyards through these transmission lines

depending on the status of the various generators throughout the grid. Transmission lines

capable of supplying offsite power to the SPS switchyard include the following (ref. 2):
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CAl.1 (cont)

230 kV Transmission Lines

212 Hopewell

214 Winchester

223 Yadkin

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048"Gravel Neck Gas Turbines 5 & 6

500 kV Transmission Lines

531 Yadkin

567 Chickahominy

578 Septa

The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.

Unit ( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)
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CAl.1 (cont)
The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure C-2

(ref. 1).

The Unit ( 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus 1J.

• Transfer bus E provides power to Unit 2 emergency bus 2H.

o Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.

4160V emergency bus 1H (2H) can be powered from the following:

* Transfer bus F (E)

• AAC diesel (2H only) via transfer bus E

* EDG 1 (EDG 2)

* 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus 1J (2J) can be powered from the following:

" Transfer bus D (F)

* AAC diesel (1J only) via transfer bus D

0 EDG 3

* 4160V emergency bus 1H (2H) via the crosstie breaker
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CAl.1 (cont)
The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure C-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3). If the AAC

diesel generator is supplying power to an emergency bus of a unit that has lost all other

sources of emergency AC power, the unit has not lost all 4160V AC power.

Consideration should be given to operable loads necessary to remove decay heat or

provide Reactor Vessel makeup capability when evaluating loss of all AC power to the

emergency buses. Even though a unit emergency bus may be energized, if necessary

loads (i.e., loads that if lost would inhibit decay heat removal capability or Reactor Vessel

makeup capability) are not operable on the energized bus then the bus should not be

considered operable.

The 15-minute interval was selected as a threshold to exclude transient power losses.

This EAL is the cold and defueled condition equivalent of the hot condition loss of all AC

power EAL SS1.1.

SPSBasis Reference(s):

1. UFSAR Figure 8.3-1
2. UFSAR Section 8.3
3. O-AP-1 7.06 AAC Diesel Generator - Emergency Operations
4. 0-AP-10.08 Station Power RestoratiOn
5. ( )-AP-10.07 Loss of Unit ( ) Power
6. ( )-ECA-0.0 Loss of All AC Power
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CAI.1 (cont)
Figure C-1: Electrical Distribution System
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CA1.1 (cont)
Figure C-2: Station Service Buses and Emergency Buses
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CA1.1 (cont)
Figure C-3: AAC DG Distribution
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CU2.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Unplanned loss of RCS inventory with irradiated fuel in the Reactor
Vessel

EAL:

CU2.1 Notification of Unusual Event

Unplanned RCS level decreasing below the Reactor Vessel flange for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

6 - Refueling

Basis:

Reactor flange is at 18.7 ft on the Standpipe level indication ( )-RC-LI-( )OOA and can also

be monitored by RVLIS Full Range and Upper Range. Relevant RCS levels and

indications are given in Figure C-5 (ref. 1).

This EAL is a NOUE because it may be a precursor of more serious conditions and, as

result, is considered to be a potential degradation of the level of safety of the plant.

Refueling operations that lower RCS water level below the Reactor Vessel flange are

carefully planned and procedurally controlled. An unplanned event that results in water

level decreasing below the Reactor Vessel flange warrants declaration of a NOUE due to

the reduced RCS inventory that is available to keep the core covered. The fifteen-minute

interval was chosen because it is reasonable to assume that level can be restored within

this time frame using one or more of the redundant means of refill that should be available.

If level cannot be restored in this time frame, a more serious condition may exist.
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CU2.1 (cont)
This EAL is not applicable to drops in flooded refueling cavity water level (covered by

decreasing Spent Fuel Pit water level in EAL RU2.1) until such time as the level decreases

to the level of the vessel flange. If level continues to decrease and reaches the bottom

inside diameter of the RCS hot leg penetration, escalation to the Alert level under EAL

CA2.1 would be appropriate. If the decreasing level is accompanied by RCS heatup,

escalation to the Alert level under EAL CA3.1 may also be appropriate.

In the Refueling mode, the RCS is not intact and Reactor Vessel level and inventory are

monitored by different means. In the Refueling mode, normal means of core temperature

indication and RCS level indication may not be available. Redundant means of Reactor

Vessel level indication will normally be installed (including the ability to monitor level

visually) to assure that the ability to monitor level will not be interrupted.

SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

2. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

3. ( )-AP-27.00 Loss of Decay Heat Removal Capability

4. UFSAR Section 7.10

5. UFSAR Section 7.12

Page 96 of 334



Surry Power Station
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

Revision x

CU2.1 (cont)
Figure C-5: RCS Levels and Indications
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Category:

Sub-category:

Initiating Condition:

CU2.2
C - Cold Shutdown / Refueling System Malfunction

2 - RCS Level

Unplanned loss of RCS inventory with irradiated fuel in the Reactor
Vessel

EAL:

CU2.2 Notification of Unusual Event

Loss of inventory as indicated by unexplained increase in any Table C-1 sump/tank level

AND

Reactor Vessel water level cannot be monitored

Table C-1 Sumps I Tanks

Reactor Containment Sump
Pressurizer Relief Tank (PRT)
Primary Drain Transfer Tank (PDTT)

Component Cooling (CC) Surge Tank
Refueling Water Storage Tank (RWST)

Mode Applicability:

6 - Refueling

Basis:
This EAL is a NOUE because it may be a precursor of more serious conditions and, as

result, is considered to be a potential degradation of the level of safety of the plant.
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CU2.2 (cont)
In the Refueling mode, the RCS is not intact and Reactor Vessel water level and inventory

are monitored by different means. In the Refueling mode, normal means of core

temperature indication and RCS level indication may not be available. Redundant means

of Reactor Vessel level indication will normally be installed (including the ability to monitor

level visually) to assure that the ability to monitor level will not be interrupted. Reactor

Vessel water level is normally monitored using the following instruments (ref. 2):

" Standpipe level indication RC-LI-( )OOA

" RCS Narrow Range Level indication RC-LR-( )05

" RVLIS Upper Range Train A

* RVLIS Upper Range Train B

" RVLIS Full Range

Relevant RCS levels and indications are given in Figure C-5 (ref. 2).

In this EAL, all water level indication is unavailable, and the Reactor Vessel inventory loss

must be detected by sump or tank level changes. Surveillance procedures provide

instructions for calculating primary system leak rate by manual or computer-based water

inventory balances. Sump level increases must be evaluated against other potential

sources of leakage such as cooling water sources inside the Containment to ensure they

are indicative of RCS leakage.

If the decreasing level is accompanied by RCS heatup, escalation to the Alert level under

EAL CA3.1 may also be appropriate.
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CU2.2 (cont)
SPS Basis Reference(s):

1. ()-OP-RC-004 Draining the RCS to Reactor Flange Level

2. ()-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

3. ()-AP-27.00 Loss of Decay Heat Removal Capability

4. UFSAR Section 7.10

5. UFSAR-Section 7.12

6. ( )-AP-16.00 Excessive RCS Leakage

7. UFSAR Section 9.4

8. UFSAR Section 9.7

9. UFSAR Figure 9.7.1

10. UFSAR Table 9.7.1
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CU2.2 (cont)
Figure C-5: RCS Levels and Indications
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CA2.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of RCS inventory

EAL:

CA2.1 Alert

Confirmed loss of inventory, Table C-4, with Reactor Vessel level < bottom of the RCS hot
leg as indicated by RVLIS full range < 64%

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

When Reactor Vessel water level decreases to 10.6 ft (ref. 1), the bottom of the RCS hot

leg penetration is uncovered. The elevation of the bottom of the RCS hot leg penetration

can be monitored only by RVLIS full range (63.6%). Other level monitoring instruments are

offscale low when level is below the bottom of the RCS loop hot leg penetration.

Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is 6ontingent on one or more of

the listed confirmatory indications.
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CA2.1 (cont)
The RVLIS full range threshold has been determined as follows (ref. 1, 2, 3):

Component Dimensions RVLIS Full Range (%)

Height of vessel* (ft) 38.794 100.0

Bottom of vessel (ft) 0 0.0

RCS hot leg centeiline above vessel bottom (ft) 25.885 NA

RCS hot leg penetration diameter 28.769 NA

Bottom of RCS hot leg (6t) 24.686 A

6 in. below bottom of hot leg (ft) 24.186 B

Top of fuel above vessel bottom (ft) 21.830 C

RVLIS span /Ift = 2.57771

A = 0.0% + (Bottom of RCS hot leg - Bottom of vessel) x RVLIS span 63.6%

B = 0.0% + (6 in. below bottom of hot leg - Bottom of vessel) x RVLIS span 62.3%

C = 0.0% + (Top of fuel - Bottom of vessel) x RVLIS span 56.3%

*Height of Unit 1 vessel head is 72.47 in., Unit 2 is 80.12 in. Unit 2 dimensions are more limiting and used for these thresholds.

EAL RVLIS values rounded up to the nearest whole percentage point.

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier.

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. Thus, the heatup and the threat

to damaging the fuel clad may be lower for events that occur in the Refueling mode with

irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower for Cold

Shutdown conditions if the entry into Cold Shutdown was following a refueling.
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CA2.1 (cont)
In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel water level and inventory are monitored by different means. In the

Refueling mode, normal means of core temperature indication and RCS level indication

may not be available. Redundant means of Reactor Vessel water level indication will

normally be installed (including the ability to monitor level visually) to assure that the ability

to monitor level will not be interrupted.

Relevant RCS levels and indications are given in Figure C-5 (ref. 1).

SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

2. UFSAR Figure 4.2-2

3. UFSAR Figure 4.2-3

4. ()-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

5. ()-AP-27.00 Loss of Decay Heat Removal Capability

6. ()-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

7. UFSAR Section 7.10

8. UFSAR Section 7.12

9. ( )-AP-16.00 Excessive RCS Leakage

10. UFSAR Section 9.4

11. UFSAR Section 9.7

12. U FSAR Figure 9.7.1

13. UFSAR Table 9.7.1

14. NRC EAL FAQ 2006-008
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CA2.1 (cont)
Figure C-5: RCS Levels and Indications
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CA2.2
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of RCS inventory

EAL:

CA2.2 Alert

Reactor Vessel level cannot be monitored for > 15 min. AND an unexplained increase in
any Table C-1 sump/tank level (Note 3)

Note 3:.The SEM should not wait until the applicable time has elapsed, but should declare the event as soon,
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps / Tanks,

Reactor Containment Sump
Pressurizer Relief Tank (PRT)

Primary Drain Transfer Tank (PDTT)

Component Cooling (CC) Surge Tank

Refueling Water Storage Tank (RWST)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier.
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CA2.2 (cont)

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Entry into the Refueling mode procedurally may not

occur for many hours after the reactor has been shutdown. Thus, the heatup and the threat

to damaging the fuel clad may be lower for events that occur in the Refueling mode with

irradiated fuel in the Reactor Vessel. Note that the heatup threat could be lower for Cold

Shutdown conditions if the entry into Cold Shutdown was following a refueling.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS inventory and

level monitoring means are available. In the Refueling mode, the RCS is not intact and

Reactor Vessel water level and inventory are monitored by different means. In the

Refueling mode, normal means of core temperature indication and RCS level indication

may not be available. Redundant means of Reactor Vessel water level indication will

normally be installed (including the ability to monitor level visually) to assure that the ability

to monitor level will not be interrupted.

In this EAL, all water level indication would be unavailable, and the Reactor Vessel

inventory loss must be detected by sump or tank level changes. Surveillance procedures

provide instructions for calculating primary system leak rate by manual or computer-based

water inventory balances. Sump level increases must be evaluated against other potential

sources of leakage such as cooling water sources inside the Containment to ensure they

are indicative of RCS leakage.

The 15-minute interval for the loss of level indication was chosen because it is half of the

Site Area Emergency EAL duration. The interval allows this EAL to be an effective

precursor to the Site Area Emergency EAL CS2.3. Significant fuel damage is not expected

to occur until the core has been uncovered for greater than one hour. Therefore this EAL

meets the definition for an Alert emergency.
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CA2.2 (cont)
SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

2. UFSAR Figure 4.2-2

3. UFSAR Figure 4.2-3

4. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

5. ( )-AP-27.00 Loss of Decay Heat Removal Capability

6. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

7. UFSAR Section 7.10

8. UFSAR Section 7.12

9. ( )-AP-16.00 Excessive RCS Leakage

10. UFSAR Section 9.4

11. UFSAR Section 9.7

12. UFSAR Figure 9.7.1

13. U FSAR Table 9.7.1

14. NRC EAL FAQ 2006-008
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CS2.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level.

Initiating Condition: Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.1 Site Area Emergency

With Containment closure not established (Note 4) confirmed loss of inventory, Table C-
4, with RVLIS full range < 63%

Note 4: Containment closure established means potential escape paths for fission product
radioactivity within containment are closed, preventing release to the environment.

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend

- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

When Reactor Vessel water level decreases to 10.0 ft (ref. 1), water level is six inches

below the elevation of the bottom of the RCS hot leg penetration. When Reactor Vessel

water level drops significantly below the elevation of the bottom of the RCS hot leg

penetration, all sources of RCS injection have failed or are incapable of making up for the

inventory loss. Six inches below the elevation of the bottom of the RCS hot leg penetration

can be monitored only by RVLIS full range (62.3%). Other level monitoring instruments are

offscale low when level is below the elevation of the RCS loop hot leg penetration.
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CS2.1 (cont)
Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.

The RVLIS full range threshold has been determined as follows (ref. 1, 2, 3):

Component Dimensions RVLIS Full Range (%)

Height of vessel* (ft) 38.794 100.0

Bottom of vessel (ft) 0 0.0

RCS hot leg centerline above vessel bottom (ft) 25.885 NA

RCS hot leg penetration diameter 28.769 NA

Bottom of RCS hot leg (Bf) 24.686 A

6 in. below bottom of hot leg (ft) 24.186 B

Top of fuel above vessel bottom (Bt) 21.830 C

RVLIS span %/ft 2.57771

A = 0.0% + (Bottom of RCS hot leg - Bottom of vessel) x RVLIS span 63.6%

8 = 0.0% + (6 in. below bottom of hot leg - Bottom of vessel) x RVLIS span 62.3%

C = 0.0% + (Top of fuel - Bottom of vessel) x RVLIS span 56.3%

Height of Unit 1 vessel head is 72.47 in., Unit 2 is 80.12 in. Unit 2 dimensions are more limiting and used for these thresholds.
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CS2.1 (cont)
EAL RVLIS values rounded up to the nearest whole percentage point.

Under the conditions specified by this EAL, continued decrease in Reactor Vessel water

level is indicative of a loss of inventory control. Inventory loss may be due to a vessel

breach, RCS pressure boundary leakage or continued boiling in the Reactor Vessel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further RCS or Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier and potential loss of the Fuel Clad barrier.

Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions. Potential escape paths for fission

product radioactivity within containment are required to be closed to prevent the release to

the environment (ref. 4). The status of Containment closure is tracked if plant conditions

change that could raise the risk of a fission product release as a result of a loss of decay

heat removal.

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Note that the heatup threat could be lower for Cold

Shutdown conditions if the entry into Cold Shutdown was following a refueling.

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.
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CS2.1 (cont)
SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

2. UFSAR Figure 4.2-2

3. UFSAR Figure 4.2-3

4. VPAP-2805, Shutdown Risk Program

5. ( )-OSP-CT-214 Containment Closure

6. ( )OP-CT-001 Containment Penetration Breach Log

7. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

8. ( )-AP-27.00 Loss of Decay Heat Removal Capability

9. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

10. UFSAR Section 7.10

11. UFSAR Section 7.12

12. ( )-AP-16.00 Excessive RCS Leakage

13. UFSAR Section 9.4

14. UFSAR Section 9.7

15. UFSAR Figure 9.7.1

16. UFSAR Table 9.7.1

17. NRC EAL FAQ 2006-001

18. UFSAR Section 7.4

19. UFSAR Table 7.4-1

20. UFSAR Table 7.4-2
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CS2.2
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.2 Site Area Emergency

With Containment closure established (Note 4) confirmed loss of inventory, Table C-4,
with RVLIS full range < 57%

Note 4: Containment closure established means potential escape paths for fission product
radioactivity within containment are closed, preventing release to the environment.

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

When Reactor Vessel water level drops significantly below the elevation of the bottom of

the RCS hot leg penetration, all sources of RCS injection have failed or are incapable of

making up for the inventory loss. This level drop can only be remotely monitored by

Reactor Vessel Level Instrumentation System (RVLIS). When Reactor Vessel water level

drops below RVLIS full range setpoint of 56.3% (ref. 1), core uncovery is about to occur.
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CS2.2 (cont)
Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due to the

variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling Mode,

the use of RVLIS for emergency classification purposes is contingent on one or more of

the listed confirmatory indications.

The RVLIS full range threshold has been determined as follows (ref. 1, 2, 3):

Component Dimensions RVLIS Full Range (%)

Height of vessel* (ft) 38.794 100.0

Bottom of vessel (ft) 0 0.0

RCS hot leg centedine above vessel bottom (ft) 25.885 NA

RCS hot leg penetration diameter 28.769 NA

Bottom of RCS hot leg (it) 24.686 A

6 in. below bottom of hot leg (ft) ;24.186 B

Top of fuel above vessel bottom (6f) 21.830 C

RVLIS span %/ft = 2.57771

A = 0.0% + (Bottom of RCS hot leg - Bottom of vessel) x RVLIS span 63.6%

B = 0.0% + (6 in. below bottom of hot leg - Bottom of vessel) x RVLIS span 62.3%

C = 0.0% + (Top of fuel - Bottom of vessel) x RVLIS span 56.3%

'Height of Unit 1 vessel head is 72.47 in., Unit 2 is 80.12 in. Unit 2 dimensions are more limiting and used for these thresholds.

EAL RVLIS values rounded up to the nearest whole percentage point.

Under the conditions specified by this EAL, continued decrease in Reactor Vessel water

level is indicative of a loss of inventory control. Inventory loss may be due to a vessel

breach, RCS pressure boundary leakage or continued boiling in the Reactor Vessel. The

magnitude of this loss of water indicates that makeup systems have not been effective and

may not be capable of preventing further RCS or Reactor Vessel water level decrease and

potential core uncovery. The inability to restore and maintain level after reaching this

setpoint infers a failure of the RCS barrier and Potential Loss of the Fuel Clad barrier.
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CS2.2 (cont)
Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions. Potential escape paths for fission

product radioactivity within containment are required to be closed to prevent the release to

the environment (ref. 4). The status of Containment closure is tracked if plant conditions

change that could raise the risk of a fission product release as a result of a loss of decay

heat removal.

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown mode may be attained within hours of operating at power or

hours after refueling is completed. Note that the heatup threat could be lower for Cold

Shutdown conditions if the entry into Cold Shutdown was following a refueling.

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.
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CS2.2 (cont)
SPS Basis Reference(s):

1. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level
2. UFSAR Figure 4.2-2
3. UFSAR Figure 4.2-3
4. VPAP-2805 Shutdown Risk Program

5. UFSAR Section 7.4
6. UFSAR Table 7.4-1
7. UFSAR Table 7.4-2
8. ()-OSP-CT-214 Containment Closure
9. ()OP-CT-001 Containment Penetration Breach Log
10.( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)
11. ( )-AP-27.00 Loss of Decay Heat Removal Capability
12. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)
13. UFSAR Section 7.10
14. UFSAR Section 7.12
15. ( )-AP-16&00 Excessive RCS Leakage
16. UFSAR Section 9.4
17. UFSAR Section 9.7
18. UFSAR Figure 9.7.1
19. UFSAR Table 9.7.1
20. NRC EAL FAQ 2006-006, 001
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CS2.3
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting core decay heat
removal capability

EAL:

CS2.3 Site Area Emergency

Reactor Vessel level cannot be monitored for > 30 min. with a loss of RCS inventory as
indicated by any of the following:

" Manipulator Crane RM-RI-( )62 > 5 R/hr
* Erratic source range monitor indication
" Unexplained increase in any Table C-1 sump/tank level

Table C-1 Sumps / Tanks

Reactor Containment Sump

Pressurizer Relief Tank (PRT)

Primary Drain Transfer Tank (PDTT)

Component Cooling (CC) Surge Tank

Refueling Water Storage Tank (RWST)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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CS2.3 (cont)
Basis:

In the Refueling mode, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly less than in the Cold Shutdown mode.

Entry into the Refueling mode procedurally may not occur for many hours after the reactor

has been shutdown. The heatup and the threat to damaging the fuel clad thus may be

lower for events that occur in the Refueling mode with irradiated fuel in the Reactor Vessel

than for events that occur in the Cold Shutdown mode. The reduced RCS heatup rate

lowers boil-off and may slow the loss of vessel inventory.

This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and, NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables, (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis indicates that

core damage may occur within an hour following continued core uncovery therefore,

conservatively, 30 minutes was chosen.

In Refueling mode, Reactor Vessel water level indication from RVLIS is likely unavailable

but alternate means of level indication are normally installed (including visual observation)

to assure that the ability to monitor water level will not be interrupted. The Reactor Vessel

inventory loss may be detected by Manipulator Crane Area Radiation Monitor or erratic

Source Range Monitor indication. Manipulator Crane Area Radiation Monitor RM-RI-( )62

> 5 R/hr is indicative of loss of water shielding in the.Reactor Vessel and core uncovery

(ref. 5).
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CS2.3 (cont)
Surveillance procedures provide instructions for calculating primary system leak rate by

manual or computer-based water inventory balances. Sump level increases must be

evaluated against other potential sources of leakage such as cooling water sources inside

the Containment to ensure they are indicative of RCS leakage. Post-TMI studies indicate

that the installed nuclear instrumentation will operate erratically when the core is

uncovered and Source Range Monitors (SRM) can be used as a tool for making such

determinations. SRM count rate can be indicated in the Control Room by (ref. 15, 16, 17):

* NI-31 and NI-32 source range meters on the MCR bench board

* Source range detector output displayed on MCR NIS recorder NR-B

* Source range meters on NIS rack

This EAL escalates to a General Emergency via CG2.1 or based on radiological effluents.

SPS Basis Reference(s):

1. ()-OP-RC-004 Draining the RCS to Reactor Flange Level

2. UFSAR Figure 4.2-2

3. UFSAR Figure 4.2-3

4. VPAP-2805, Shutdown Risk Program

5. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator
Crane due to a Draindown Event Including Scatter from the Air and Containment Dome

6. ( )-OSP-CT-214 Containment Closure

7. ( )OP-CT-001 Containment Penetration Breach Log

8. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

9. ( )-AP-27.00 Loss of Decay Heat Removal Capability

10. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

11. UFSAR Section 7.10

12. UFSAR Section 7.12

13. NRC EAL FAQ 2006-005, 009, 010, 011
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CS2.3 (cont)
14. CALC PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane Monitor due

to a Draindown Event at North Anna or Surry.

15. UFSAR Section 7.4

16. UFSAR Table 7.4-1

17. UFSAR Table 7.4-2

Page 120 of 334



ISurry Power Station

Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

Revision x

CG2.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting fuel clad integrity with
Containment challenged and irradiated fuel in the Reactor Vessel

EAL:

CG2.1 General Emergency

Core uncovery for > 30 min.(Note 3) as indicated by confirmed loss of inventory, Table C-
4, with RVLIS full range < 57%

. AND

Containment challenged as indicated by any of the following:

" Containment closure not established (Note 4)
" Containment hydrogen concentration - 4%
" Unplanned rise in containment pressure

Note 3: The SEM should not wait until the applicable time has elapsed,.but should declare the event as soon
as it is determined that thecondition will likely exceed the applicable time.

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Table C-4 Inventory Loss Confirmatory Indicators

ANY of the following:
- Standpipe level indication decreasing/bottomed out
- RHR pump amp fluctuations
- Decreasing RVLIS trend
- Ultrasonic indications (if in service)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

Three conditions are associated with a challenge to Containment integrity:
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CG2.1 (cont)
" Containment closure is the action to secure Containment as a functional barrier to

fission product release during plant shutdown conditions. Potential escape paths for

fission product radioactivity within Containment are required to be closed to prevent

the release to the environment (ref. 1). The~status of Containment closure is tracked

if plant conditions change that could raise the risk of a fission product release as a

result of a loss of decay heat removal.

" The 4% hydrogen concentration threshold is generally considered the lower limit for

hydrogen deflagrations. To generate such levels of combustible gas, loss of the

Fuel Clad and RCS barriers are likely to have occurred. Containment hydrogen

analyzers H2A-GW( )04 provide indication hydrogen concentration on the post-

accident monitoring panel in the Control Room (ref. 2).

" Per T.S. (Ref 21) the containment pressure is not expected to rise when the unit is

in the Cold Shutdown or Refueling mode. The requirement for Containment closure

in these modes does not specify design pressure, only that all paths to the

environment are closed. Therefore any rise in pressure, in combination with loss of

inventory or the inability to monitor inventory, can be considered a challenge to

Containment closure.

When Reactor Vessel water level drops below the RVLIS full range setpoint of 56.3% (ref.

4), core uncovery is about to occur. RVLIS is the only remotely indicating level monitoring

system capable of indicating water level in the Reactor Vessel between the bottom of the

RCS hot leg and the top of active fuel. In Refueling mode, however, RVLIS is usually

inoperable. Table C-4 provides a list of confirmatory indicators for RCS inventory loss. Due

to the variability of accuracy and usability of RVLIS while in Cold Shutdown or Refueling

Mode, the use of RVLIS for emergency classification purposes is contingent on one or

more of the listed confirmatory indications.

The RVLIS full range threshold has been determined as follows (ref. 4, 5, 6):
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CG2.1 (cont)
Component Dimensions RVLIS Full Range (%)

Height of vessel* (It) 38.794 100.0

Bottom of vessel (ft) 0 0.0

RCS hot leg centedine above vessel bottom (fit). 25.885 NA

RCS hot leg penetration diameter 28.769 NA

Bottom of RCS hot leg (Ift) 24.686 A

6 in. below bottom of hot leg (ft) 24.186 B

Top of fuel above vessel bottom (ft) 21.830 C

RVLIS span %/ft = 2.57771

A = 0.0% + (Bottom of RCS hot leg - Bottom of vessel) x RVLIS span 63.6%

B = 0.0% + (6 in. below bottom of hot leg - Bottom of vessel) x RVLIS span 62.3%

C = 0.0% + (Top of fuel - Bottom of vessel) x RVLIS span 56.3%

Height of Unit 1 vessel head is 72.47 in., Unit 2 is 80.12 in. Unit 2 dimensions are more limiting and used for these thresholds.

EAL RVLIS values rounded up to the nearest whole percentage point.

This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis in the above

references indicates that core damage may occur within an hour following continued core

uncovery, therefore, the 30-minute interval was conservatively chosen.
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CG2.1 (cont)
The General Emergency is declared on the occurrence of the loss or potential loss of the

function of all three fission product barriers. Based on the above discussion, RCS barrier

failure resulting in core uncovery for 30 minutes or more may cause fuel clad failure. With

the Containment breached or challenged, the potential for unmonitored fission product

release to the environment is high. This is consistent with the definition of a General

Emergency.

SPS Basis Reference(s):

1. VPAP-2805 Shutdown Risk Program

2. ( )-FR-C.1 Response to Inadequate Core Cooling

3. EOP F-5 Containment

4. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

5. UFSAR Figure 4.2-2

6. UFSAR Figure 4.2-3

7. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator
Crane due to a Draindown Event Including Scatter from the Air and Containment Dome

8. UFSAR Section 7.4

9. UFSAR Table 7.4-1

10. UFSAR Table 7.4-2

11. ( )-OSP-CT-214 Containment Closure

12. ( )OP-CT-001 Containment Penetration Breach Log

13. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

14. ( )-AP-27.00 Loss of Decay Heat Removal Capability

15. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

16. UFSAR Section 7.10

17. UFSAR Section 7.12

18. UFSAR Section 7.5.2.2

19. UFSAR Section 5.4
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CG2.1 (cont)
20. CALC RAD PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane

Monitor due to a Draindown Event at North Anna or Surry.

21. Technical Specification Bases 3.10-1

22. NRC EAL FAQ 2006-001

23. NRC EAL FAQ 2006-019
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CG2.2
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 2 - RCS Level

Initiating Condition: Loss of Reactor Vessel inventory affecting fuel clad integrity with
Containment challenged and irradiated fuel in the ReactorVessel

EAL:

CG2.2 General Emergency

Reactor Vessel level cannot be monitored for > 30 min. (Note 3) with a loss of RCS
inventory as indicated by any of the following:

* Manipulator Crane RM-RI-( )62 > 5 R/hr
" Erratic source range monitor indication
. Unexplained increase in any Table C-1 sump/tank level

AND

Containment challenged as indicated by any of the following:

* Containment closure not established (Note 4)
* Containment hydrogen concentration - 4%
* Unplanned rise in containment pressure

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Note 4: Containment closure established means potential escape paths for fission product radioactivity within
containment are closed, preventing release to the environment.

Table C-1 Sumps / Tanks

Reactor Containment Sump
Pressurizer Relief Tank (PRT)

Primary Drain Transfer Tank (PDTT)
Component Cooling (CC) Surge Tank

Refueling Water Storage Tank (RWST)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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CG2.2 (cont)

Basis:

Three conditions are associated with a challenge to Containment integrity:

. Containment closure is the action to secure Containment as a functional barrier to

fission product release during plant shutdown conditions. Potential escape paths for

fission product radioactivity within Containment are required to be closed to prevent

the release to the environment (ref. 1). The status of Containment closure is tracked

if plant conditions change that could raise the risk of a fission product release as a

result of a loss of decay heat removal.

N The 4% hydrogen concentration threshold is generally considered the lower limit for

hydrogen deflagrations. To generate such levels of combustible gas, loss of the

Fuel Clad and RCS barriers are likely to have occurred. Containment hydrogen

analyzers H2A-GW( )04 provide indication of hydrogen concentration on the post-

accident monitoring panel in the Control Room (ref. 2).

M Per T.S. (Ref 21) the containment pressure is not expected to rise when the unit is

in the Cold Shutdown or Refueling mode. The requirement for Containment closure

in these modes does not specify design pressure, only that all paths to the
&

environment are closed. Therefore any rise in pressure, in combination with loss of

inventory or the inability to monitor. inventory, can be considered a challenge to

Containment closure.
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CG2.2 (cont)
This EAL is based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-

1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the

United States, and NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management. A number of variables (e.g., mid-loop, reduced level/flange level, head in

place, or cavity flooded, RCS venting strategy, decay heat removal system design,

vortexing pre-disposition, steam generator U-tube draining, etc.) can have a significant

impact on heat removal capability challenging the Fuel Clad barrier. Analysis in the above

references indicates that core damage may occur within an hour following continued core

uncovery, therefore, the 30-minuteinterval was conservatively chosen.

If all means of level monitoring are not available, the Reactor Vessel inventory loss may be

detected by the following indirect methods:

" Manipulator Crane RM-RI-( )62 > 5 R/hr is indicative of loss of water shielding in the

Reactor Vessel and core uncovery (ref. 7).

" Post-TMI studies indicate that the installed nuclear instrumentation will operate

erratically when the core is uncovered and Source Range Monitors (SRM) can be

used as a tool for making such determinations. SRM count rate can be indicated in

the Control Room by (ref. 8, 9, 10):

o NI-31 and NI-32 source range meters on the MCR bench board

o Source range detector output displayed on the NIS recorder (NR-B)

" Source range meters on the NIS rack
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CG2.2 (cont)
Sump or tank level changes may be indicative of a loss of RCS inventory.

Surveillance procedures provide instructions for calculating primary system leak

rate by manual or computer-based water inventory balances. Containment Sump

level increases must be evaluated against other potential sources of leakage such

as cooling water sources inside the Containment to ensure they are indicative of

RCS leakage.

The General Emergency is declared on the occurrence of the loss or potential loss of the

function of all three fission product barriers. Based on the above discussion, RCS barrier

failure resulting in core uncovery for 30 minutes or more may cause fuel clad failure. With

the Containment breached or challenged, the potential for unmonitored fission product

release to the environment is high. This is consistent with the definition of a General

Emergency.

SPS Basis Reference(s):

1. VPAP-2805 Shutdown Risk Program

2. ( )-FR-C.1 Response to Inadequate Core Cooling

3. EOP F-5 Containment

4. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

5. UFSAR Figure 4.2-2

6. UFSAR Figure 4.2-3

7. Engineering Transmittal ET-NAF-06-0114, Dose Rate at the Containment Manipulator
Crane due to a Draindown Event Including Scatter from the Air and Containment Dome

8. UFSAR Section 7.4

9. UFSAR Table 7.4-1

10. UFSAR Table 7.4-2

11.( )-OSP-CT-214 Containment Closure

12.( )OP-CT-001 Containment Penetration Breach Log

13.( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

Page 129 of 334



Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

CG2.2 (cont)
14. ( )-AP-27.00 Loss of Decay Heat Removal Capability

15. ( )-PT-70 Reactor Coolant Level Transmitter (LT-RC-( )OOA)

16. UFSAR Section 7.10

17. UFSAR Section 7.12

18. UFSAR Section 7.5.2.2

19. UFSAR Section 5.4

20. CALC RAD PA-0227, Rev. 0, Dose Rate at the Containment Manipulator Crane
Monitor due to a Draindown Event at North Anna or Surry.

21. Technical Specification Bases 3.10-1

22. NRC EAL FAQ 2006-001

23. NRC EAL FAQ 2006-019
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CU3M1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 3 - RCS Temperature

Initiating Condition: Unplanned loss of decay heat removal capability with irradiated
fuel in the Reactor Vessel

EAL:

CU3.1 Notification of Unusual Event

An unplanned event results in RCS temperature > 200'F

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL is a NOUE because it may be a precursor of more serious conditions and, as a

result, is considered to be a potential degradation of the level of safety of the plant. In Cold

Shutdown mode, the ability to remove decay heat relies primarily on forced cooling flow.

Operation of the systems that provide this forced cooling may be jeopardized due to the

unlikely loss of electrical power or RCS inventory. Since the RCS usually remains intact in

the Cold Shutdown mode, a large inventory of water is available to keep the core covered.

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown conditions may be attained within hours of operating at power.

Entry into the Refueling mode procedurally may not occur for many hours after the reactor

has been shut down. Thus, the heatup threat and the threat to damaging the fuel clad may

be lower for events that occur in the Refueling mode with irradiated fuel in the Reactor

Vessel. Note that the heatup threat could be lower for Cold Shutdown conditions if the

entry into Cold Shutdown was following a refueling. In addition, the operators should be

able to monitor RCS temperature and Reactor Vessel level so that escalation to the Alert

under EAL CA2.1, CA2.2 or CA3.1 will occur if required.
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CU3M1 (cont)
During refueling operations, the level in the Reactor Vessel will normally be. maintained

above the vessel flange. Refueling operations that lower water level below the vessel

flange are carefully planned and procedurally controlled. Loss of forced decay heat

removal at reduced inventory may result in more rapid increases in RCS/Reactor Vessel

temperatures depending on the time since shutdown. Escalation directly to the Alert under

EAL CA3.1 is provided should an unplanned event result in RCStemperature exceeding

the Technical Specification cold shutdown temperature limit with Containment closure not

established.

The SEM must remain attentive to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.

SPS Basis Reference(s):

1. Technical Specifications 1.O.C.2 Definition for Cold Shutdown
2. NRC EAL FAQ 2006-012
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CU3.2
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 3 - RCS Temperature

Initiating Condition: Unplanned loss of decay heat removal capability with irradiated
fuel in the Reactor Vessel

EAL:

CU3.2 Notification of Unusual Event

Loss of all RCS temperature and Reactor Vessel level indication for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis: /

This EAL is a NOUE because it may be a precursor of more serious conditions and, as a

result, is considered to be a potential degradation of the level of safety of the plant. In Cold

Shutdown mode, the ability to remove decay heat relies primarily on forced cooling flow.

Operation of the systems that provide this forced cooling may be jeopardized due to the

unlikely loss of electrical power or RCS inventory. Since the RCS usually remains intact in

the Cold Shutdown mode, a large inventory of water is available to keep the core covered.

In Cold Shutdown, the decay heat available to raise RCS temperature during a loss of

inventory or heat removal event may be significantly greater than in the Refueling mode.

Entry into Cold Shutdown conditions may be attained within hours of operating at power.

Entry into the Refueling mode procedurally may not occur for many hours after the reactor

has been shut down. Thus, the heatup threat and the threat to damaging the fuel clad may

be lower for events that occur in the Refueling mode with irradiated fuel in the Reactor

Vessel. Note that the heatup threat could be lower for Cold Shutdown conditions if the

entry into Cold Shutdown was following a refueling. In addition, the operators should be

able to monitor RCS temperature and Reactor Vessel level so that escalation to the Alert

under EAL CA2.1, CA2.2 or CA3.1 will occur if required.
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CU3.2 (cont)
During refueling operations, the level in the Reactor Vessel will normally be maintained

above the vessel flange. Refueling operations that lower water level below the vessel

flange are carefully planned and procedurally controlled. Loss of forced decay heat

removal at reduced inventory may result in more rapid increases in RCS/Reactor Vessel

temperatures depending on the time since shutdown. Escalation directly to the Alert under

EAL CA3.1 is provided should an unplanned event result in RCS temperature exceeding

the Technical Specification cold shutdown temperature limit with Containment closure not

established.

Unlike the Cold Shutdown mode, normal means of RCS temperature indication and

Reactor Vessel level indication may not be available in the Refueling mode. Redundant

means of Reactor Vessel level indication are therefore procedurally installed to assure that

the ability to monitor level will not be interrupted. However, if all level and temperature

indication were to be lost in either the Cold Shutdown or Refueling modes, this EAL would

result in declaration of a NOUE if either temperature or level indication cannot be restored

within 15 minutes from the loss of both means of indication. Escalation to Alert under EAL

CA3.1 would be based on an increase of RCS pressure or exceeding the temperature

criterion (2001F, ref. 1).

Reactor Vessel water level is normally monitored using the following instruments (ref. 2):

" Standpipe level indication RC-LI-( )OOA

* RCS Narrow Range Level indication RC-LR-( )05

* RVLIS Upper Range Train A

" RVLIS Upper Range Train B

* RVLIS Full Range

Relevant RCS levels and indications are given in Figure C-5 (ref. 2).
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CU3.2 (cont)
The SEM must remain attentive to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.

SPS Basis Reference(s):

1. Technical Specifications 1.0.C.2 Definition for Cold Shutdown

2. ( )-OP-RC-004 Draining the RCS to Reactor Flange Level

3. ( )-OP-RC-005 Draining the RCS from Flange Level to Mid-Nozzle (Reduced Inventory)

4. ( )-AP-27.00 Loss of Decay Heat Removal Capability

5. UFSAR Section 7.10

6. UFSAR Section 7.12

7. NRC EAL FAQ 2006-012
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CU3.2 (cont)
Figure C-5: RCS Levels and Indications
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CA3.1
Category:

Sub-category:

C - Cold Shutdown / Refueling System Malfunction

3 - RCS Temperature

Initiating Condition: Inability to maintain plant in cold shutdown with irradiated fuel in
the Reactor Vessel

EAL:

CA3.1 Alert

An unplanned event results in RCS. temperature > 200OF for > Table C-3 duration (Note 3)

OR

RCS pressure increase > 10 psig due to a loss of RCS cooling (does not apply in solid
plant operations)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time. -

Table C-3 RCS Reheat Duration Thresholds

RCS Containment Closure Duration
(Note 4)

Intact and not N/A 60 minutes*
Reduced/Decreased
Inventory

Not Intact OR Established 20 minutes*
Reduced / Decreased Not Established 0 minutes
Inventory
* If an RCS heat removal system is in operation within this time

frame and RCS temperature is being reduced, this EAL is not
applicable.

Note 4: Containment closure established means potential escape paths .for fission product
radioactivity within containment are closed, preventing release to the environment.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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CA3.1 (cont)
Basis:

This EAL 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 design and level instrumentation problems can lead to conditions in which

decay heat removal is lost and core uncovery can occur. NRC analyses show that some

event sequences can cause core uncovery in 15 to 20 minutes and severe core damage

within an hour after decay heat removal is lost.

The first threshold in Table C-3 addresses complete loss of functions required for core

cooling for greater than 60 minutes during Refueling and Cold Shutdown modes when

RCS integrity is established (irrespective of the status of Containment closure). RCS

integ"rity should be considered to be in place when the RCS pressure boundary is in its

normal condition for the Cold Shutdown mode of operation (e.g., no freeze seals). The

status of Containment closure in this threshold is immaterial given that the RCS is

providing a high-pressure barrier to fission product release to the environment. The 60-

minute interval should allow sufficient time to restore cooling without a substantial

degradation in plant safety. The asterisk highlights the note at the bottom of the table.
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CA3.1 (cont)
Containment closure is the action to secure Containment as a functional barrier to fission

product release during plant shutdown conditions (ref. 3). The status of Containment

closure is tracked if plant conditions change that could raise the risk of a fission product

release as a result of a loss of decay heat removal.

The second and third thresholds in Table C-3 address the complete loss of functions

required for core cooling during Refueling and Cold Shutdown, modes for either:

" Greater than 20 minutes when Containment closure is established, but RCS integrity is

either not established or at Reduced/Decreased Inventory.

• Immediately when neither Containment closure nor RCS integrity are established (or at

Reduced/Decreased Inventory).

Decreased Inventory is defined as a condition with fuel in the Reactor Vessel and any

RCS Loop Stop Valve closed, or RCS water level less than five percent (5%) in the

pressurizer. (With the Reactor Vessel Head removed and the Reactor Cavity filled to at

least 23 feet above the Reactor Vessel Flange, the RCS is not considered to be in a

decreased inventory condition.) (VPAP-2805, Shutdown Risk Program).

Reduced Inventory is defined as a condition with fuel in the Reactor Vessel and water

level lower than three feet below the Reactor Vessel flange. This corresponds to a plant

elevation of 15.7 ft. If reading RCS Level from the MCR on RC-LI-OOOA, RCS

STANDPIPE, Reduced Inventory corresponds to an indicated level of 16.25 ft due to

instrument uncertainties (VPAP-2805, Shutdown Risk Program; and ( )-OSP-ZZ-004, Unit

)Safety Systems Status List for Cold Shutdown/Refueling Conditions).
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CA3.1 (cont)
RCS integrity should be assumed to be in place when the RCS pressure boundary is in its

normal condition for the Cold Shutdown mode of operation (e.g., no freeze seals). With the

Pressurizer PORV(s) blocked open, the RCS is considered not intact. The allowed 20-

minute interval is included to allow operator action to restore the heat removal function, if

possible. The allowed time frame is consistent with the guidance provided by Generic

Letter 88-17, "Loss of Decay Heat Removal" (discussed later in this basis) and is believed

to be conservative given that a low pressure Containment barrier to fission product release

is established. The asterisk highlights the note at the bottom of the table. The note

indicates that the second threshold is not applicable if actions are successful in restoring

an RCS heat removal system to operation and RCS temperature is being reduced within

the 20-minute interval.

No delay time is allowed with Containment closure not established and the RCS not intact

or at Reduced/Decreased Inventory because of the evaporated reactor coolant that may

be released into the Containment during this heatup condition could also be directly

released to the 6 nvironment.

Escalation to a Site Area Emergency would be under EAL CS2.1, CS2.2 or CS2.3 should

boiling result in significant Reactor Vessel water level loss leading to core uncovery.

A loss of Technical Specification components alone is not intended to constitute an Alert.

The same is true of a momentary unplanned excursion above 200OF (ref. 1) when the heat

removal function is available.

P-()-458 and P-0-403 provide RCS narrow range pressure indication (ref. 5, 6).

The SEM must remain alert to events or conditions that lead to the conclusion that

exceeding the EAL threshold is imminent. If, in the judgment of the SEM, an imminent

situation is at hand, the classification should be made as if the threshold has been

exceeded.
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CA3.1 (cont)
SPS Basis Reference(s):

1. Technical Specifications 1.O.C.2 Definition for Cold Shutdown

2. ( )-GOP-1.1 Unit Startup, RCS Heatup from Ambient to 195°F

3. VPAP-2805, Shutdown Risk Program

4. ( )-OSP-ZZ-004 Unit ( ) Safety Systems Status List for Cold Shutdown/Refueling
Conditions

5. 1-IPT-CC-RC-P-458 Reactor Coolant System Pressure Loop P-( )-458 Channel
Calibration

6. 2-IPT-CC-RC-P-403 Reactor Coolant System Pressure Loop P-(.)-403 Channel
Calibration

6. ( )-OSP-CT-214 Containment Closure

7. ( )-OP-CT-001 Containment Penetration Breach Log
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CU4.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 4 - Communications

Initiating Condition: Unplanned loss of all onsite or offsite communications capabilities

EAL:

CU4.1 Notification of Unusual Event

Loss of all Table C-2 onsite (internal) communications capability affecting the ability to
perform routine operations

OR

Loss of all Table C-2 offsite (external) communications capability

Table C-2 Communications Systems

Onsite Offsite
System (internal) (external)

Radio Communications System X

Public Address and Intercom System X

Private Branch Telephone Exchange (PBX) X

Sound Powered Telephone System X

Commercial Telephone System X

Dedicated NRC Communications X
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CU4.1 (cont)
Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

This EAL addresses loss of communications capability that either prevents the plant

operations staff from performing routine tasks necessary for onsite plant operations or

inhibits the ability to communicate problems externally to offsite authorities from the

Control Room. The loss of offsite communications ability encompasses the loss of all

means of communications with offsite authorities and is expected to be significantly more

comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform

state and local authorities of plant problems. This-should include Commercial Telephone

System (CTS), FAX transmissions and dedicated phone systems. This EAL is applicable

only when extraordinary means are being utilized to make communications possible (e.g.,

relaying of information from radio transmissions, individuals being sent to offsite locations,

etc.).

The station communications system is designed to provide redundant means to

communicate with all essential areas of the station associated with Units 1 and 2 and to

essential locations remote from the station during normal operation and under accident

conditions. Communication systems vital to operation and safety are designed so that

failure of one component would not impair the reliability of the total communications

system. Onsite/offsite communications include one or more of the systems listed in Table

C-2 (ref. 1).
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CU4.1 (cont)
Radio Communications System (onsite and offsite)

An Ultra-High Frequency (UHF) two-way radio trunking system is provided at the

Station consisting of base stations/repeaters, mobile units installed in emergency

vehicles, and hand-held portable radios. The radio trunking system provides system

redundancy and independent emergency backup equipment for designated station

functions.

In addition to onsite communications, this system also provides for communications

within a ten mile radius of the Station. During an emergency, this system will allow

direct contact with Radiation Monitoring Teams, Security vehicles, and a separate

channel (Talk Group) between the Security Central Alarm Station and the Surry

County Sheriffs Department.

* Public Address and Intercom System (onsite)

A five channel public address and intercom system (Gai-Tronics System) is installed

in the station. The system power is supplied from a power supply which will

maintain the system in an operational condition in the event of a normal station

service power failure.

" Private Branch Telephone Exchange (PBX) (onsite)

The PBX system provides switched local and trunked telephone service. The PBX

switching equipment is physically located within the Protected Area and is

connected to a commercial telephone exchange in Smithfield, Virginia.
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CU4.1 (cont)
* Sound Powered Telephone System (onsite)

This system is a multiple channel system connecting selected operating areas of

the plant. Headsets consisting of an earphone and microphone are connected to a

two wire channel for direct communication between persons in different areas.

Operation of.this system is not dependent on the availability of the electrical power

system. During an emergency, the system would provide an alternate means of

relaying messages.

* Commercial Telephone (offsite)

Commercial telephone lines are provided between the Station and a commercial

telephone exchange in Smithfield, Virginia. These lines are connected into the

Station PBX. In addition, lines are provided for communications between the Station

and the commercial telephone network independent of the PBX system.
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CU4.1 (cont)
* Dedicated NRC Communications (offsite)

Separate commercial telephone lines are dedicated to the NRC and include the

following:

o Emergency Notification System (ENS): The ENS is the system on which

initial notifications, as well as ongoing information about plant systems,

status and parameters, are provided to the NRC. ENS lines are located in the

Control Room, TSC and LEOF.

o Health Physics Network (HPN): Provides for communications regarding

radiological and meteorologicarconditions, assessments, trends, and

protective measures. HPN lines are located in the TSC and LEOF.

o Reactor Safety Counterpart Link (RSCL): Allows for internal NRC

discussions regarding plant and equipment conditions. RSCL lines are

located in the TSC and LEOF.

o Protective Measures Counterpart Link (PMCL): Allows for the conduct of

internal NRC discussions on radiological releases, meteorological conditions,

and protective measures. PMCL lines are located in the TSC and LEOF.

o Emergency Response Data System (ERDS): Allows for transmittal of reactor

parametric data from the site to the NRC. Plant data will be transmitted to the

NRC OperationsCenter, via modem, from the PCS.

o Management Counterpart Link (MCL): This system has been established for

internal discussions between the NRC Executive Team Director/members

and the NRC Director of Site Operations or licensee management. MCL lines

are located in the TSC and LEOF.

Page 146 of 334



I Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

CU4.1 (cont)
o Local Area Network (LAN) Access: Provides access to the NRC local area

network. Telephone jacks are provided in the TSC and LEOF for NRC LAN

access.

SPS Basis Reference(s):

1. Surry Power Station Emergency Plan, Section 7.2

2. UFSAR Section 7.7.1
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CU5.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 5 - RCS leakage

Initiating Condition: RCS leakage

EAL:

CU5.1 Notification of Unusual Event

Inability to establish or maintain pressurizer level > 14.4% or RCS target level band (if
pressurizer level was intentionally being controlled below the low level setpoint) due to
RCS leakage

Mode Applicability:

5 - Cold Shutdown

Basis:

The conditions of this EAL may be a precursor of more serious conditions and, as a result,

is considered to be a potential degradation of the level of safety of the plant. The inability

to establish or maintain pressurizer level above the low pressurizer level setpoint or RCS

target level band (if RCS level was intentionally being maintained below the pressurizer

low level setpoint) is indicative of the initiating condition. A level transmitter provides a

signal that will actuate an alarm when the pressurizer liquid level falls to a fixed level

setpoint (14.4%).

The phrase "...due to RCS leakage" signifies that classification under this EAL is only

required if the low pressurizer level is due to undesired loss of coolant from the RCS.

Other EALs (CU2.1 and CU2.2) address the Refueling mode. In cold shutdown, the RCS

will normally be intact and RCS inventory and level monitoring means such as pressurizer

level indication and makeup volume control tank levels are normally available. In the

Refueling mode, the RCS is not intact and Reactor Vessel level and inventory are

monitored by different means.
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CU5.1 (cont)
SPS Basis Reference(s):

1. 1-DRP-005 Instrumentation Setpoints: Level Controller LC-RC-459C, Ann. PnI.CE8
PZR LOW LEVEL HEATERS OFF AND LETDOWN ISOLATION

2. NRC EAL FAQ 2006-014
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CU6.1
Category: C - Cold Shutdown / Refueling System Malfunction

Sub-category: 6 - Inadvertent Criticality

Initiating Condition: Inadvertent criticality

EAL:

CU6.1 'Notification of Unusual Event

An unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Basis:

Sustained is defined as prolonged, not intermittent or of transitory nature.

This EAL addresses criticality events that occur in Cold Shutdown or Refueling modes

(NUREG 1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants

in the United States) such as fuel misloading events and inadvertent dilution event. This

EAL indicates a potential degradation of the level of safety of the plant, warranting a NOUE

classification.

The term "sustained" is used in order to allow exclusion of expected short-term positive

startup rates from planned fuel bundle or control rod movements during core alteration.

These short-term positive startup rates are the result of the increase in neutron population

due to subcritical multiplication.

SPS Basis Reference(s):

1. UFSAR Section 7.4

2. UFSAR Table 7.4-1

3. UFSAR Table 7.4-2

Page 150 of 334



I Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

Category E - ISFSl

EAL Group: ANY (EALs in this category are applicable to

any plant condition,, hot or cold.)

An independent spent fuel storage installation (ISFSI) is a complex that is designed and

constructed for the interim storage of spent nuclear fuel and other radioactive materials

associated with spent fuel storage. A significant amount of the radioactive material

contained within a cask/canister must escape its packaging and enter the biosphere for

there to be a significant environmental effect resulting from an accident involving the dry

storage of spent nuclear fuel. Formal offsite planning is not required because the

postulated worst-case accident involving an ISFSI has insignificant consequences to the

public health and safety.

A NOUE is declared on the basis of the occurrence of an event of sufficient magnitude that

a loaded cask/canister confinement boundary is damaged or violated. This includes

* classification based on a loaded fuel storage cask/canister confinement boundary loss

leading to the degradation of the fuel during storage or posing an operational safety

problem with respect to its removal from storage.

A hostile security event that leads to a potential loss in the level of safety of the ISFSI is a

classifiable event under Security category EAL HA4.1.
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EUI.1
Category: ISFSI

Sub-category: None

Initiating Condition: Damage to a loaded cask confinement boundary

EAL:

EUI.A Notification of Unusual Event

Damage to a loaded cask/canister confinement boundary

Mode Applicability:

All

Basis:

A NOUE in this EAL is categorized on the basis of the occurrence of an event of sufficient

magnitude that a loaded Sealed Surface Storage Cask (SSSC) or NUHOMS Dry Storage

Canister (DSC) confinement boundary is damaged or violated. This includes classification

based on a loaded fuel storage cask/canister confinement boundary loss leading to the

degradation of the fuel during storage or posing an operational safety problem with respect

to its removal from storage.

Confinement Boundary is defined as the barrier(s) between areas containing radioactive

substances and the environment. Therefore, damage to a confinement boundary must be

a confirmed physical breach between the spent fuel and the environment for either the

SSSCs or the DSCs. For the SSSCs, this would also include a confirmed loss of both

cask seals.
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EUI.1 (cont)
The Surry ISFSI is about 3,300 feet southeast of the Unit 1 and Unit 2 Containment

buildings along the service road that runs parallel to the intake canal. There is room for

three concrete storage pads on which the loaded Sealed Surface Storage Casks (SSSCs)

and Dry Storage Canisters (DSCs) are placed (ref. 1). The storage pads are built in

sequence, as needed, and in an order which minimizes radiation exposures. Each storage

pad is surrounded by an inner security fence. Another fence encloses the perimeter of the

ISFSI site. The Sealed Surface Storage Casks (SSSCs) and Dry Storage Canisters

(DSCs) are totally passive systems with natural convection cooling in air sufficient to

maintain safe fuel clad temperatures. The cask/canister walls provide adequate shielding

and no radioactive products are released Under any credible conditions.

The ISFSI does not require continuous surveillance by the operations staff or operator

actions, even during postulated accidents. Concrete pads that contain SSSCs have an

alarm panel for its casks with two conditions that will cause an alarm. Monitoring devices

actuate a pressure switch at a preset alarm level dependent on the cask type. Each of the

cask alarms initiates an LED alarm light on the local alarm panel at the ISFSI. The alarm

point indicates the specific cask and parameter in question. Leakage monitoring for the

DSCs is not required due to the design of the canister. In addition, the initiation of any

alarm (low pressure) or loss of power to the alarm panel energizes two beacon lights on a

pole near the main access gate to the ISFSI. A decrease in pressure on the cask could

indicate leaking seals. The beacon can be seen by Security in the tower. Security in turn

alerts the Control Room..
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EUI.1 (cont)
SPS Basis Reference(s):

1. SPSISFSISAR

2. O-AP-52 ISFS1 TRBL

3. 0-OP-FH-025 Castor V/21

4. OP-4.35 NAC 1-28

5. OP-4.45 Westinghouse MC-10

6. O-OP-FH-055 Castor X/33

7. Transnuclear FSAR "NUHOMS Horizontal Modular Storage System for Irradiated
Nuclear Fuel"

8. O-OP-FH-073 TC/DSC Transfer to ISFSI and DSC Transfer from TC to HSM
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Category H - Hazards

EAL Group: ANY (EALs in this category are applicable to

any plant condition, hot or cold.)

Hazards are non-plant, system-related events that can directly or indirectly affect plant

operation, reactor plant safety or personnel safety.

The events of this category pertain to the following subcategories:

1. Natural & Destructive Phenomena

Natural events include hurricanes, earthquakes or tornados that have potential to

cause plant structure or equipment damage of sufficient magnitude to threaten

personnel or plant safety. Non-naturally occurring events that can cause damage to

plant facilities and include aircraft crashes, missile impacts, etc.

2. Fire or Explosion

Fires can pose significant hazards to personnel and reactor safety. Appropriate for

classification are fires within the site Protected Area or which may affect operability of

vital equipment.

3. Toxic, Asphyxiant & Flammable Gas

Non-naturally occurring events that can cause damage toplant facilities and include

toxic, asphyxiant or flammable gas leaks.

4. Security

Unauthorized entry attempts into the Protected Area, bomb threats, sabotage attempts,

and actual security compromises threatening loss of physical control of the plant.

5. Control Room Evacuation

Events that are indicative of loss of Control Room habitability. If the Control Room must

be evacuated, additional support for monitoring and controlling plant functions is

necessary through the emergency response facilities.
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6. Judament

The EALs defined in other categories specify the predetermined symptoms or events

that are indicative of emergency or potential emergency conditions and thus warrant

classification. While these EALs have been developed to address the full spectrum of

possible emergency conditions which may warrant classification and subsequent

implementation of the Emergency Plan, a provision for classification of emergencies

based on operator/management experience and judgment is still necessary. The EALs

of this category provide the SEM the latitude to classify emergency conditions

consistent with the established classification criteria based upon their judgment.
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HUI.1
Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HUI.A Notification of Unusual Event

Seismic event identified by any TWO of the following:

* Earthquake felt in the plant

" Strong Motion Accelerograph Event Indicator activated

" National Earthquake Information Center

Mode Applicability:

All

Basis:

The method of detection with respect to emergency classification relies on the agreement

of the shift operators on-duty in the Control Room that the suspected ground motion is a

* "felt earthquake" as well as the actuation of the SPS seismic instrumentation. Consensus

of the Control Room operators with respect to ground motion helps avoid unnecessary

classification if the seismic switches inadvertently trip or detect vibrations not related to an

earthquake.

Three accelerometers and one seismic trigger sense ground motion at SPS. Two triaxial

accelerometers are installed in the Unit 1 Containment; one instrument is located on

elevation 27 ft 7 in. and the other instrument is located on elevation 47 ft 4 in. A third

triaxial accelerometer is installed in the free-field accelerometer enclosure, located 8 feet

west of the security fence and 8 feet south of the sally port. When the seismic trigger unit

located with the free-field accelerometer senses ground motion acceleration, the Event

Indicator on the Strong Motion Accelerograph is activated and the annunciator VSP-45 (E-

7), ACCELEROGRAPH UNIT OPER, is received in the Control Room.
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* HUI.1 (cont)
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 inventory 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."

Damage to some portions of the site may occur as a result of the felt earthquake but it

should not affect the ability of safety functions to operate. This event escalates to an Alert

under EAL HA1.1 if the earthquake exceeds Operating Basis Earthquake (OBE) levels.

SPS Basis Reference(s):

1. 0-AP-37 Seismic Event
2. 0-VSP-E7 ACCELEROGRAPH UNIT OBE
3. UFSAR Section 2.5
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HU1.2

Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HU1.2 Notification of Unusual Event

Report by plant personnel of tornado or high winds > 100 mph striking within Protected
Area boundary

Mode Applicability:

All

Basis:

This EAL is based on the assumption that a tornado striking (touching down) or sustained
J

design force winds (> 105 mph, ref. 1) within the Protected Area may have potentially

damaged plant structures containing functions or systems required for safe shutdown of

the plant. All station structures are designed to withstand a basic wind loading of 105 mph.

If such damage is confirmed visually or by other in-plant indications, the event may be

escalated to an Alert under EAL HA1.2.

Wind speed instruments can measure wind speeds up to.168 mph (ref. 3). Control Room

recorders and plant computer points have an upper range of 100 mph. Therefore, 100

mph is used for the EAL due to indication limitations in the Control Room (ref. 4).

It is recognized that the wind speed instruments are located outside the Protected Area.

For the purpose of this EAL, these wind speed recordings are assumed to be

representative of wind speeds within the Protected Area boundary.
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HU1.2 (cont)
SPS Basis Reference(s):

1. UFSAR Section 2.2.2.2
2. UFSAR Section 15.2.3

3. DCP 03-074
4. NCRODP-68-S Meteorological Monitoring System
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HU1.3
Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area
(turbine)

EAL:

HU1.3 Notification of Unusual Event

Report of turbine failure resulting in casing penetration or damage to turbine or generator
seals

Mode Applicability:

All

Basis:

This EAL is intended to address main turbine rotating component failures of sufficient

magnitude to cause observable damage to the turbine casing or to the seals of the turbine

generator. For example, a turbine missile can be caused by brittle fracture of a rotating

turbine part at or near turbine operating speed, or by ductile fracture upon runaway after

extensive, highly improbable, control system failures. In the event of missile ejection, the

'probability of a strike on a plant region is a function of the energy and direction of an

ejected missile and of the orientation of the turbine with respect to the plant region (ref. 1).

Of major concern is the potential for significant leakage of combustible fluids (lubricating

oils) and gases (hydrogen cooling) to the plant environs. It is not the intent of this EAL to

classify minor operational leakage. Actual fires and flammable gas build up are

appropriately classified through other EALs. This EAL is consistent with the definition of a

NOUE while maintaining the anticipatory nature desired and recognizing the risk to non-

safety related equipment. Escalation of this emergency classification level, if appropriate,

would be via HA1.3 based on damage done by projectiles generated by the failure.
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HU1.3 (cont)
SPS Basis Reference(s):

1. UFSAR Figure 14.2-81
2. UFSAR Section 14.2.13
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HU1.4
Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HU1.4 Notification of Unusual Event

Uncontrolled flooding in any Table H-1 area that has the potential to affect safety related
equipment needed for the current operating mode

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels

" Emergency Switchgear & Relay Rooms

" Unit Switchgear Room

" Reactor Containment

" Safeguards Complex (incl. Cont. Spray Pump Area &
Main Steam Valve House)

" Main Control Room

" Emergency Diesel Generators Rooms 1, 2 and 3

* Auxiliary / Fuel / Decontamination Buildings

" Underground Fuel Oil Pump House Rooms

• Intake Structure - Emergency Service Water Pump
House

" Turbine Building
" Mechanical Equipment Rooms 3, 4 & 5

9 - Cable Tray Room

Mode Applicability:

All
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HU1.4 (cont)
Basis:

This EAL addresses flooding caused by internal events (e.g., component failures,

circulating water, component cooling or service water line ruptures, equipment

misalignment, fire suppression system actuation, outage activity mishaps, etc.) that results

in the potential to affect safety related equipment. Uncontrolled internal flooding that

degrades safety-related equipment or creates a safety hazard precluding access

necessary for the safe operation or monitoring of safety related equipment warrants

escalation to an Alert emergency classification under EAL HA1.4.

The internal flooding areas are important drainage areas and typically contain systems that

are (ref.1):

" Required for safe shutdown'of the plant

* Not designed to be wetted or submerged

" Susceptible to internal flooding events

Internal flooding is alarmed by the following annunciators:

* ()E-D2, CNDSR PIT HI LVL

* ()E-D3, CNDSR PIT HI HI LVL

• ()E-D4, AMERTAP HI LVL

* ()E-C5, AMERTAP PIT HI HI LVL

0 O-VSP-M4, FLOOD CONT PNL TRBL

The Turbine Buildings are connected by the common sump and doors. Both buildings

should be investigated when flooding is reported (ref. 2). After water has entered the

ESGR, emergency buses will be grounded when water level reaches approximately 4

inches on the floor. The DC bus/vital buses will be lost when water level reaches

approximately 8 inches on the floor (ref. 3).
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HUI.4 (cont)
Flooding as Used in this EAL describes a condition where water is entering the room faster

than installed equipment is capable of removal, resulting in a rise of water level within the

room. Classification of this EAL should not be delayed while corrective actions are being

taken to-isolate the water source.

SPS Basis Reference(s):

1. SPS IPE Appendix E Section E.3.1, Screening of SPS Flood Areas

2. O-AP-13 Turbine Building or MER 3 Flooding

3. O-AP-13.01 Uncontrollable Turbine Building Flooding
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HU1.5
Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting the Protected Area

EAL:

HU1.5 Notification of Unusual Event

High Level Intake level < 23 ft.
(with either unit's RCS temperature > 350'F or RCS pressure > 450 psig)

OR

James River level > 24 ft. MSL (top of ESWPH air intake louver dike)

Mode Applicability:

All

Basis:

A minimum level of 17.2 feet in the High Level Intake canal is required to provide design

flow of Service Water through the Recirculation Spray heat exchangers during a loss-of-

coolant accident for the first 24 hours. If the water level falls below 23 ft. 6 in., signals are

generated to trip both unit's turbines and to close the nonessential Circulating and Service

Water valves. A High Level Intake canal level of 23 ft. 6 in. ensures actuation prior to canal

level falling to elevation 23 ft. (ref. 2). The 23 ft. is selected since this is the allowable

Technical Specification operating level. The remaining six feet of canal level is provided

coincident with Emergency Service Water (ESW) pump operation as the required source

of Service Water for heat loads following the Design Basis Accident. If High Level Intake

level decreases below 17.2 ft, the event may be escalated to an Alert under EAL HA1.5.
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HU1.5 (cont)
The sill of the ESW Pump House door and the air intake louver openings are located at

Elevation 21 ft. 2 in. The doors are equipped with removable seal plates which, when

installed, limit water ingress into the ESW pump house such that continued emergency

service water pump operation is not jeopardized through ihis pathway during the design

basis hurricane. The air intake louver openings are protected against flooding to Elevation

24 feet by watertight wells on the inside walls of the pump house (ref. 1). If James River

level rises to greater than 26.5 ft. MSL, the event may be escalated to an Alert under EAL

HA1.5.

SPS Basis Reference(s):

1. UFSAR Section 2.3.1.2 Floods

2. Technical Specifications Section 3.14 Circulating and Service Water Systems

3. O-AP-12.01 Loss of Intake Canal Level

4. Station Drawing 11 448-FM-55B

Page 167 of 334



Surry Power Station

Emergency Action Level Technical Bases Document
Attachment 1 - Emergency Action Level Technical Bases

Revision x

HAl.1
Category:

Sub-category:

Initiating Condition:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HAl.1 Alert

Strong Motion Accelerograph indicates seismic event > Operating Basis Earthquake
(0.07g horizontal or 0.04g vertical)

AND

Earthquake confirmed by any of the following:

" Earthquake felt in plant

" National Earthquake Information Center-

. Control Room indication of degraded performance of any safety-related structure,
system, or component

Mode Applicability:

All

Basis:

This EAL addresses events that may have resulted in a safe shutdown area being

subjected to forces beyond design limits and thus damage may be assumed to have

occurred to plant safety-related structures, systems and components. The initial report

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.
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HAl.1 (cont)

Ground motion acceleration of 0.07g horizontal or 0.04g vertical is the Operating Basis

Earthquake (ref. 1). SPS Class I structures and equipment are designed to withstand

maximum horizontal ground acceleration of 7% of gravity. Vertical acceleration is taken as

being two-thirds of horizontal (2/3 x 0.07g = 0.04g), assumed acting simultaneously and in

proper phase to be additive to loads or stresses from horizontal motions.

Ground motion acceleration at the OBE is unmistakably a "felt" earthquake and is

significantly greater than the ground motion acceleration required to activate the Event

Indicator on the Strong Motion Accelerograph which, in turn, activates annunciator VSP-45

(E-7), ACCELEROGRAPH UNIT OPER, in the Control Room.

Should the Strong Motion Accelerograph become inoperable, compensatory measures as

specified in O-AP-37.00 Seismic Event should be followed.

SPS Basis Reference(s):

1. UFSAR Section 2.5

2. O-AP-37.00 Seismic Event

3. O-VSP-E7 ACCELEROGRAPH UNIT OBE
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HA1.2
Category:

Sub-category:

Initiating Condition:

H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.2 Alert

Tornado or high winds > 100 mph resulting in EITHER:

" Visible damage to any safety-related structure, system, or component within any
Table H-1 Area

OR

* Control Room indication of degraded performance of any safety-related structure,
system, or component

Table H-I Safe Shutdown Areas

" Cable Vaults & Tunnels

" 'Emergency Switchgear & Relay Rooms

" Unit Switchgear Room

" Reactor Containment

* Safeguards Complex (incl. Cont. Spray Pump Area
& Main Steam Valve House)

" Main Control Room

* Emergency Diesel Generators Rooms 1, 2 and 3

* Auxiliary / Fuel / Decontamination Buildings

* Underground Fuel Oil Pump House Rooms

" Intake Structure - Emergency Service Water Pump
House

* Turbine Building

* Mechanical Equipment Rooms 3, 4 & 5

" Cable Tray Room

Page 170 of 334



Surry Power Station Revision x

Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

HA1.2 (cont)

Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 10 CFR 50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

This threshold addresses events that may have resulted in a safe shutdown area being

subjected to forces beyond design limits and thus damage may be assumed to have

occurred to plant safety-related structures, systems and components. Table H-1 safe

shutdown areas house equipment the operation of which may be needed to ensure the

reactor safely reaches and'is maintained in its lowest energy state (ref. 1). Personnel

access to safe shutdown areas may be an important factor in monitoring and controlling

equipment operability. Safe shutdown areas include structures that are in contact with or

immediately adjacent to the areas that actually contain the equipment of concern. The

Alert classification is appropriate if relevant plant parameters indicate that the performance

of safety-related structures, systems and components in the affected safe shutdown areas

has been degraded. No attemptshould be made to fully inventory the actual magnitude of

the damage or quantify the degradation of safety-related structure, system and component

performance prior to declaration of an Alert under this threshold. The declaration of an

Alert and the activation of the TSC provide the SEM with the resources needed to perform

detailed damage assessments.
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HA1.2 (cont)

This EAL is based on Class 1 structural design equivalent wind speed of 105 mph (ref. 2).

Wind speed instruments can measure wind speeds up to 168 mph (ref. 4). All station

structures are designed, however, to withstand wind speed of 105 mph (ref. 3). Sustained

wind loads above this magnitude can cause damage. Control Room recorders and plant

computer points have an upper limit of 100mph. Therefore, 100 mph is used for the EAL

due to indication limitations in the Control Room (ref. 5).

It is recognized that.the wind speed instruments are located outside the Protected Area.

For the purpose of this EAL, these wind speed recordings are assumed to be

representative of wind speeds within the Protected Area boundary.

SPS Basis Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
2. UFSAR Section 2.2.2.2
3. UFSAR Section 15.3
4. DCP 03-074
5. NCRODP-68-S Meteorological Monitoring System
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HA1.3
Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.3 Alert

Turbine failure-generated missiles resulting in EITHER:

Any visible damage to any safety-related structure, system, or component within. any
Table H-1 area

OR

Control Room indications of degraded performance of those safety systems resulting
from turbine failure-generated missiles

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels
* Emergency Switchgear & Relay Rooms
* Unit Switchgear Room
* Reactor Containment
* Safeguards Complex (incl. Cont. Spray Pump Area

& Main Steam Valve House)
* Main Control Room

* Emergency Diesel Generators Rooms 1, 2 and 3
" Auxiliary / Fuel / Decontamination Buildings

* Underground Fuel Oil Pump House Rooms
* Intake Structure - Emergency Service Water Pump

House
* Turbine Building
• Mechanical Equipment Rooms 3, 4 & 5
* Cable Tray Room
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HA1.3 (cont)
Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 10 CFR 50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or
(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.

This EAL is intended to address the threat to safety-related equipment imposed by

missiles generated by main turbine rotating component failures. For example, a turbine

missile can be caused by brittle fracture of a rotating turbine part at or near turbine

operating speed, or by ductile fracture upon runaway after extensive, highly improbable,

control system failures. In the event of missile ejection, the probability of a strike on a plant

region is a function of the energy and direction of an ejected missile and of the orientation

of the turbine with respect to the plant region (ref. 1).

The list of Table H-1 areas includes all areas containing safety-related equipment, their

controls, and their power supplies (ref. 2). This EAL is, therefore, 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.

SPS Basis Reference(s):

1. UFSAR Figure 14.2-81
2. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
3. UFSAR Section 14.2.13
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HAI.4
Category: H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HAI.4 Alert

Uncontrolled flooding resulting in EITHER:

Control Room indications of degraded performance of safety-related structure, system
*or component within any Table H-1 area

OR
Creating an industrial safety hazard (e.g. electric shock) in any Table H-1 area that
precludes access necessary to operate or monitor any safety-related structure,
system or component

Table H-1 Safe Shutdown Areas

* Cable Vaults& Tunnels

* Emergency Switchgear & Relay Rooms

* Unit Switchgear Room

* Reactor Containment

* Safeguards Complex (incl. Cont. Spray Pump Area
& Main Steam Valve House)

* Main Control Room

* Emergency Diesel Generators Rooms 1, 2 and 3

" Auxiliary / Fuel / Decontamination Buildings

" Underground Fuel Oil Pump House Rooms

* Intake Structure - Emergency Service Water Pump
House

" Turbine Building

* Mechanical Equipment Rooms 3, 4 & 5

" Cable Tray Room
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HA1.4 (cont)
Mode Applicability:

All

Basis:

This EAL addresses flooding caused by internal events (e.g., component failures,

circulating water, component cooling or service water line ruptures, equipment

misalignment, fire suppression system actuation, outage activity mishaps, etc.) that results

in degraded safety-related structure, system and component performance. The internal

flooding areas are important drainage areas and typically contain systems that are (ref. 1):

• Required for safe shutdown of the plant
* Not designed to be wetted or submerged
* Susceptible to internal flooding events

Internal flooding is alarmed by the following annunciators:

" ()E-D2, CNDSR PIT HI LVL

" ()E-D3, CNDSR PIT HI HI LVL

" ()E-D4, AMERTAP HI LVL

" ()E-C5, AMERTAP PIT HI HI LVL

* O-VSP-M4, FLOOD CONT PNL TRBL

The Turbine Buildings are connected by the common sump and doors. Both buildings

should be investigated when flooding is reported (ref. 2). After water has entered the

ESGR, emergency buses will be grounded when water level reaches approximately 4

inches on the floor. The DC bus/vital buses will be lost when water level reaches

approximately 8 inches on the floor (ref. 3).

Uncontrolled internal flooding that has degraded safety-related equipment in Table H-1

(ref. 1) safe shutdown areas or created a safety hazard precluding access necessary for

the safe operation or monitoring of safety equipment warrants declaration of an Alert.

Page 176 of 334



Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

HA1.4 (cont)
Flooding as used in this EAL describes a condition where water is entering the room faster

than installed equipment is capable of removal, resulting in 'a rise of water level within the

room. Classification of this EAL should not be delayed while corrective, actions are being

taken to isolate the water source..

SPS Basis Reference(s):

1. SPS IPE Appendix E Section E.3A1, Screening of SPS Flood Areas

2. O-AP-13 Turbine Building or MER 3 Flooding

3. O-AP-13.01 Uncontrollable Turbine Building Flooding
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Category:

Sub-category:

Initiating Condition:

EAL:

HA1.5
H - Hazards

1 - Natural & Destructive Phenomena

Natural and destructive phenomena affecting a plant safe
shutdown area

HA1.5 Alert

High Level Intake level.< 17.2 ft.

OR

James River level < -9 ft. MSL (loss of suction to ESW pumps)

OR

James River level > 26.5 ft. MSL (station ground grade)

Mode Applicability:

All

Basis:

A minimum level of 17.2 feet in the High Level Intake canal is required to provide design

flow of Service Water through the Recirculation Spray heat exchangers during a loss-of-

coolant accident for the first 24 hours (ref. 2).

Water level in the James River less than -9 ft. MSL would cause loss of suction to the

ESW pumps and thus would compromise the capability to maintain High Level Intake

canal level. ESW pump suction bells are located at -9.8 ft. (ref. 4).

Other than the ESW Pump House (Circulating Water Intake Structure), Class I structures

are protected against the Maximum Probable Flood to an elevation of 26.5 ft. MSL (ref. 3),

which is Station ground grade (ref. 5).
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SPS Basis Reference(s):

1. UFSAR Section 2.3.1.2 Floods
2. Technical Specifications Section 3.14 Circulating and Service Water Systems
3. UFSAR Table 2.3-7 Maximum-Probable-Flood Protection Levels for Class I Structures
4. Station Drawing 11448-FM-55B
5. UFSAR Section 2.1.1.2, Site Description
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HA1.6
Category:, H - Hazards

Sub-category: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural and destructive phenomena affecting a plant safe
shutdown area

EAL:

HA1.6 Alert

Vehicle crash resulting in EITHER of the following:

" Visible damage to any safety-related structure, system, or component within any
Table H-1 area

OR

" Control Room indication of degraded performance of any safety-related structure,
system, or component

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels

* Emergency Switchgear & Relay Rooms

" Unit Switchgear Room

" Reactor Containment

* Safeguards Complex (incl. Cont. Spray Pump Area
& Main Steam Valve House)

" Main Control Room

* Emergency Diesel Generators Rooms 1, 2 and 3

* Auxiliary / Fuel / Decontamination Buildings

* Underground Fuel Oil Pump House Rooms

" Intake Structure - Emergency Service Water Pump
House

* Turbine Building

* Mechanical Equipment Rooms 3, 4 & 5

* Cable Tray Room
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HA1.6 (cont)

Mode Applicability:

All

Basis:

Safety-related structures, systems and .components (as defined in 10CFR50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary
(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; or

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

Table H-1 safe shutdown areas house equipment the operation of which may be needed to

ensure the reactor reaches and is maintained in its lowest energy state (ref. 1). Personnel

access to safe shutdown areas may be an important factor in monitoring and controlling

equipment operability. This EAL addresses vehicle crashes that preclude personnel

access to safe shutdown areas or may have resulted in the area being subjected to forces

beyond design limits. It is therefore assumed that equipment operability has been

challenged or damage has occurred to plant systems necessary for safe shutdown of the

plant. The initial report 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.

This EAL addresses events such as plane, helicopter, barge, crane, car or truck crashes,

or impact of projectiles into a safe shutdown area.

If the vehicle crash is determined to be hostile in nature, the event is classified under EAL

HA4.1.

SPS Basis Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
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HU2.1
Category: H - Hazards

Sub-category: 2 - Fire or Explosion

Initiating Condition: Fire or explosion within Protected Area boundary

EAL:

HU2.1 Notification of Unusual Event

Fire in or restricting access to any Table H-1 area not extinguished within 15 minutes of
Control Room notification or verification of a Control Room alarm (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table H-I Safe Shutdown Areas

* Cable Vaults & Tunnels

" Emergency Switchgear & Relay Rooms
* Unit Switchgear Room

* Reactor Containment

" Safeguards Complex (incl. Cont. Spray Pump Area
& Main Steam Valve House)

" Main Control Room

" Emergency Diesel Generators Rooms 1, 2 and 3

" Auxiliary / Fuel / Decontamination Buildings

* Underground Fuel Oil Pump House Rooms

* Intake Structure - Emergency Service Water Pump
House

* Turbine Building

* Mechanical Equipment Rooms 3, 4 & 5

* Cable Tray Room
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HU2.1 (cont)

Mode Applicability:

All

Basis:

The purpose of this EAL is to address the magnitude and extent of fires that may be.

potentially significant precursors to damage to safety-related structures, systems and

components. As used here, a confirmed fire is a fire that has been identified through visual

observation and report by plant personnel or sensor alarm indication. The 15-minute

period begins when a credible report is received that a fire is occurring or a valid fire

detection system alarm is received. Validation of a fire detection system alarm includes

actions that can be taken within the Control Room or other nearby location to ensure that

the alarm is not spurious. A validated alarm is assumed to be an indication of a fire unless

personnel dispatched to the scene disprove the alarm within the 15-minute period. In other

words, a personnel report from the scene may be used to disprove a validated alarm if the

report is received within 15 minutes of the alarm. The report, however, shall not be

required to validate the alarm or used to justify the start time for the 15-minute period.

The intent of the 15-minute period is to size the fire and discriminate against small fires

that are readily extinguished (e.g., smoldering waste paper basket). The area lists are

limited and apply to buildings and areas in actual contact with or immediately adjacent to

safe shutdown areas or other significant buildings or areas. The intent of this EAL is not to

include buildings or areas that are not immediately adjacent to Table H-1 safe shutdown

areas (ref. 1). This excludes fires within free-standing support buildings, waste paper

basket fires and other small fires of no safety consequence.

EAL HA2.1 provides escalation to the Alert classification.

SPS Basis Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
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HU2.2
Category: H - Hazards

Sub-category: 2 - Fire or Explosion

Initiating Condition: Fire or explosion within Protected Area boundary

EAL:

HU2.2 Notification of Unusual Event

Report by plant personnel of an unanticipated explosion within Protected Area boundary
or at the Low Level Intake Structure resulting in visible damage to permanent structure or
equipment

Mode Applicability:

All

Basis:

For this EAL, only those unanticipated explosions within the Protected Area or at the Low

Level Intake Structure should be considered. As used here, an explosion is a rapid, violent,

unconfined combustion, or catastrophic failure of pressurized equipment that imparts

energy of sufficient force to potentially damage permanent structures, systems, or

components. 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, etc.) is sufficient for declaration. The SEM also needs to consider

any security aspects of the explosion.

A steam line break or steam explosion that damages surrounding permanent structures or

equipment would be classified under this EAL. This does not mean the emergency is

classified simply because the steam line break occurred. The method of damage is not as

important as the degradation of plant structures or equipment.

Escalation of this emergency classification level, if appropriate, would be based on HA2. 1.
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HU2.2 (cont)
If the explosion is determined to be hostile in nature, the event is classified under the

Security EALs.

On October 3, 2002, Susquehanna Unit 2 was in startup with the reactor critical at

approximately two percent power, when the startup transformer (T-20) failed (explosion

and fire). The recirculation pumps tripped due to a power loss caused by the transformer

failure. The Unit 2 reactor was manually shutdown. The initial assessment of plant

conditions was not very extensive. Several plant personnel heard two explosions and

witnessed a fire at T-20. Personnel at the scene attempted to report the information to the

main control room, but were unsuccessful because the telephone they tried to use had lost

power due to the event. A maintenance technician announced the fire via the plant public

address system, which was overheard by control room personnel. Although the control

room operators immediately responded to the overheard fire announcement, they did not

attempt to obtain more details of the T-20 failure by talking with the technician or any other

personnel who had been near the transformer. The transformer fire was evaluated against

the criteria in emergency action level [SSES EAL] 14.1, "Fire or Explosion," which stated,

in part, that the criteria for classification was "a fire lasting more than 15 minutes OR an

explosion inside the security protected area with no significant damage to station facilities."

Since the control room was unaware that an explosion had also occurred, itwas concluded

no emergency condition existed because the fire lasted for 10 minutes only. Although

information related to the transformer failure (explosion and fire) was available from

security and other plant personnel, it was approximately 34 minutes before the Shift

Manager became aware that an explosion which required a NOUE classification had

occurred (ref. 1).

SPS Basis Reference(s):

1. Susquehanna Steam Electric Station - NRC Integrated Inspection Report 50-387, -
388/02-06 dated January 24, 2003, Green Non-Cited Violation for late classification
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Category:

Sub-category:

Initiating Condition:

HA2.1
H - Hazards

2 - Fire or Explosion

Fire or explosion affecting the operability of plant safety-related
structures, systems or components required to establish or
maintain safe shutdown

EAL:

HA2.1 Alert
Fire or explosion in any Table H-1 area

AND EITHER

* Plant personnel report visible damage to any safety-related structure, system, or
component within the area

OR

* Affected system parameter indications show degraded performance

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels
" Emergency Switchgear & Relay Rooms
" Unit Switchgear Room
" Reactor Containment
" Safeguards Complex (incl. Cont. Spray Pump Area

& Main Steam Valve House)
* Main Control Room
" Emergency Diesel Generators Rooms 1, 2 and 3
" Auxiliary / Fuel / Decontamination Buildings
* Underground Fuel Oil Pump House Rooms
* Intake Structure - Emergency Service Water Pump

House
* Turbine Building
" Mechanical Equipment Rooms 3, 4 & 5
" Cable Tray Room

Page 186 of 334



Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

HA2.1 (cont),

Mode Applicability:

All

Basis:

Safety-related structures, systems and components (as defined in 10 CFR 50.2) are those

structures, systems and components that are relied upon to remain functional during and

following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary

(2) The capability to. shut down the reactor and maintain it in a safe shutdown condition; or,

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

The listed areas contain functions and systems required for the safe shutdown of the plant.

The SPS Appendix R report was consulted for equipment and plant areas required for the

applicable mode (ref. 1).

The only explosions that should be considered are those of sufficient force to: damage

permanent structures or equipment required for safe operation, or result in degraded

performance of safety-related structures, systems and components within the identified

plant areas. An explosion is a rapid, violent, unconfined combustion, or catastrophic failure

of pressurized equipment that imparts energy of sufficient force to potentially damage

permanent structures, systems, or components. No attempt is made to assess the actual

magnitude of the damage. The wording of this EAL does not imply that an assessment of

safety-related structure, system and component performance should be performed; rather

that safety-related structure, system and component parameter symptoms are degraded

as a result of the event. The declaration of an Alert and the activation of the TSC provide

the SEM with the resources needed to perform damage assessments. The SEM also

needs to consider the security aspects of the explosions.
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A steam line break or steam explosion that damages permanent structures or equipment

would be classified under this EAL. The method of damage is not as important as the

degradation of plant structuresror equipment.

SPS Basis Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
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HU3M1
Category: H - Hazards

Sub-category: 3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or -flammable gases
deemed detrimental to normal operation of the plant

EAL:

HU3.1 Notification of Unusual Event

Report or detection of toxic, corrosive, asphyxiant or flammable gases that have or could

enter the Owner Controlled Area in amounts that can affect normal plant operations

Mode Applicability:

All

Basis:

Entry into O-AP-35 Oil and Hazardous Substances Release Control does not, in and of

itself, constitute having affected normal plant operations,. as defined.

This EAL is based on the existence of uncontrolledreleases of toxic, corrosive, asphyxiant

or flammable gas affecting normal plant operations or the health of plant personnel. The

release may have originated within the Owner Controlled Area, or it may have originated

offsite and subsequently drifted inside the Owner Controlled Area. Offsite events (e.g.,

tanker truck accident releasing toxic gases, etc.) resulting in the plant being within the

evacuation area should also be considered in this EAL because of the adverse effect on

normal plant operations.
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HU3.1 (cont)
It is intended that releases of toxic, corrosive, asphyxiant or flammable gases are of

sufficientquantity and the release point of such gases is such that normal plant operations

would be affected. This would preclude small or incidental releases, or releases that do not

impact structures needed for plant operation. Some gases are toxic by their very nature.

Others, like carbon dioxide, can be lethal if they reduce oxygen to low

concentrations(asphyxiant) that are immediately dangerous to life and health (IDLH). NRC

position is that anytime carbon dioxide is discharged in plant areas such that the area

becomes uninhabitable, regardless of whether anyone is in the areas, conditions for

classification exist. The EAL is not intended to require significant assessment or

quantification. The EAL assumes an uncontrolled process that has the potential to affect

plant operations or personnel safety. Releases occurring during planned surveillance

activities or planned maintenance/tag-out activities, therefore, are excluded. Similarly, a

carbon dioxide release prompted by a valid indication (e.g., smoke detector)or intentional

actuation of a fire extinguisher is considered a planned release.

O-AP-35, Oil and Hazardous Substances Release Control (ref. 4), and Regulatory Guide

1.78, Evaluating the Habitability of a Nuclear Power Plant Control Room During a

Postulated Hazardous Chemical Release, Table 1, Toxicity Limits (IDLH Limits) for Some

Hazardous Chemicals, provide additional information on hazardous substances and spills.

On 6/27/2003 at North Anna, an unplanned release of carbon dioxide in the Cable

Spreading Room resulted in oxygen level within the lower level of the Service Building

stairwell dropping below that necessary for habitability. No Emergency Plan classification

was declared. North Anna received a Green non-cited violation of 10 CFR 50.54(q),

50.47(b)(4), and Section IV.B of Appendix E of 10 CFR 50, for failure to classify (ref. 1).

NRC stated that their position on the declaration of a NOUE was that anytime carbon

dioxide was discharged in plant areas such that the area became uninhabitable,

regardless of Whether anyone was in the areas, the NOUE should be declared (ref. 2).
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HU3.1 (cont)
On 5/14/2000, Ionics personnel were overcome by gases resulting from mixing two

separate chemicals together which produced chlorine gas (ref. 3). No Emergency Plan

classification was declared in this instance but classification would have been appropriate

because the event was unplanned, chlorine gas is toxic and safety of personnel within the

Owner Controlled Area was affected.

Examples of toxic, asphyxiant or flammable gas releases classified at other stations

include:

" On November 10, 2003, a 1/8 inch sealant injection plug for the Main Generator at

Seabrook was discovered out of its location. This allowed the leakage of hydrogen

gas into the Turbine Building. The fire brigade leader responded and observed a

flammable concentration of hydrogen.

* On April 2, 2002, a hose reel on the turbine building fire suppression CO2 system at

Nine Mile Point was broken during work activities. The turbine building, reactor

building, radioactive waste building, and control building were evacuated. The

control room was not evacuated.

On March 4, 2002, a non-isolable leak on a propane tank occurred at Point Beach.

The tank was approximately 500 to 750 gallons and was 55% full. The tank was

leaking at the rate of 5% decrease every 20 minutes. The tank was 25 to 30 yards

out in the Owner Controlled Area and a local area evacuation had been performed.

The local fire department was on the scene.

Page 191 of 334



Surry Power Station Revision x

Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

HU3.1 (cont)
* On June 18, 2001, during chemical unloading of sulfuric acid from a truck trailer at

Salem, excessive acid fumes came from the tank, which was located in the turbine

building. The chemistry technician supporting the delivery experienced throat and

respiratory irritation and was transported to the hospital for examination. -

" On December 21, 2000, an inadvertent (personnel error) dischargein a localized

area (switchgear room) of the reactor building occurred at Nine Mile Point.

* On October 9, 2000, failure of a chemical transfer pump at Salem resulted in

leakage of 25 to 50 gallons of hydrazine from a chemical addition tank. The odor of

ammonia was detected in Unit 1 Turbine Building. The area was evacuated; no

personnel were working in the area. No safeguards activated or were needed. All

safeguards equipment was available. Hydrazine was contained in a dike and

directed to chemical waste.

Should the release affect safe operations or the ability to obtain or maintain safe shutdown,

escalation to an Alert would be based on EAL HA3.1 or HA3.2. Should an explosion or fire

occur due to flammable gas within an affected plant area, an Alert may be appropriate

based on EAL HA2.1.

Steam is not considered a gas applicable under this EAL. Depending on the event,

potential steam impacts might be considered under explosions or judgment EALs.

SPS Basis Reference(s):

1. NRC Integrated Inspection Report No. 50-338, 339/2003-04, dated 10/27/2003
2. Plant Issue N-2000-1377
3. Plant Issue Resolution N-2003-2539-R1O
4. 0-AP-35 Oil and Hazardous Substances Release Control
5. Regulatory Guide 1.78, Evaluating the Habitability of a Nuclear Power Plant Control

Room During a Postulated Hazardous Chemical Release, Table 1, Toxicity Limits
(IDLH Limits) for Some Hazardous Chemicals

6. NRC EAL FAQ 2006-023
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HU3.2

Category: H - Hazards

Sub-category: 3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to normal operation of the plant

EAL:

HU3.2 Notification of Unusual Event

Recommendation by local, county or state officials to evacuate or shelter site personnel
based on offsite event involving toxic, corrosive, asphyxiant or flammable gas

Mode Applicability:

All

Basis:

This EAL is based on the existence of uncontrolled releases of toxic, corrosive, asphyxiant

or flammable gas affecting normal plant operations or the health of plant personnel. The

release originated offsite and local, county or state officials have reported the need for

evacuation or sheltering of site personnel. Offsite events (e.g., tanker truck accident

releasing toxic gases, etc.) are considered in this EAL because they may adversely affect

normal plant operations.

The EAL is not intended to require significant assessment or quantification. The EAL

assumes an uncontrolled process that has the potential to affect plant operations or

personnel safety
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HU3.2 (cont)

State officials may determine the evacuation area for offsite spills by using the Department

of Transportation (DOT) Evacuation Tables for Selected Hazardous Materials in the DOT

Emergency Response Guide for Hazardous Materials.

Should the release affect safe operations or the ability to obtain or maintain safe shutdown,

escalation to an Alert would be based on EAL HA3.1 or HA3.2. Should an explosion or fire

occur due to flammable gas within an affected plant area, an Alert may be appropriate

based on EAL HA2.1.

SPS Basis Reference(s):

None
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HA3.1
Category: H - Hazards

Sub-category: 3 - Toxic, Corrosive, Asphyxiant & Flammable Gas

Initiating Condition: Access to a safe shutdown area is prohibited due to release of
toxic, corrosive, asphyxiant or flammable gases which jeopardize
operation of systems required to maintain safe operations or safely
shutdown the reactor

EAL:

HA3.1 Alert

Access to a Table H-1 area is prohibited due to toxic, corrosive, asphyxiant or flammable
gases which jeopardize operation of systems required to maintain safe operations or
safely shutdown the reactor

Table H-1 Safe Shutdown Areas

" Cable Vaults & Tunnels

* Emergency Switchgear & Relay Rooms

* Unit Switchgear Room

" Reactor Containment

" Safeguards Complex (incl. Cont. Spray Pump Area
& Main Steam Valve House)

" Main Control Room

" Emergency Diesel Generators Rooms 1, 2 and 3

" Auxiliary / Fuel / Decontamination Buildings

" Underground Fuel Oil Pump House Rooms

* Intake Structure - Emergency Service Water Pump
House

" Turbine Building

" Mechanical Equipment Rooms 3, 4 & 5

* Cable Tray Room
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HA3.1 (cont)

Mode Applicability:

All

Basis:

Gases in a safe shutdown area can affect the ability to safely operate or safely shutdown

the reactor.

The fact that SCBA may be worn does not eliminate the need to declare the event.

Declaration should not be delayed for confirmation from atmospheric testing if it is

reasonable to conclude that the atmosphere poses an immediate threat to life and health

or an immediate threat of severe exposure to gases. This could be based upon

documented analysis, indication of personal ill effects from exposure, or operating

experience with the hazards.

If the equipment in the stated area is already inoperable or out of service, and is being

controlled via the applicable Technical Specification, then consideration can be given to

not declaring this specific EAL as it will have no adverse impact on the ability of the plant

to safely operate or safely shutdown.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous

levels. Most commonly, asphyxiants work by merely displacing air in an enclosed

environment. This reduces the concentration of oxygen below the normal level which can

lead to breathing difficulties, unconsciousness or even death.
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HA3,1 (cont)
An uncontrolled release of flammable gases within a facility structure has the potential to

affect safe operation of the plant by limiting either operator or equipment operations due to

the potential for ignition and resulting equipment damage/personnel injury. Flammable

gases, such as hydrogen and acetylene, are routinely used to maintain plant systems

(hydrogen) or to repair equipment/components (acetylene - used in welding). This EAL

assumes concentrations of flammable gases which can ignite/support combustion.

Examples of toxic, asphyxiant or flammable gas releases classified at other stations

include:

" On June 2, 2002, a CO2 system injection occurred during diesel testing at Peach

Bottom. Levels of CO 2 immediately dangerous to life and health were detected

within a vital area.

* On August 8, 2007, Peach Bottom declared an Alert because a portable, wall

mounted CO 2 fire extinguisher in an Emergency Diesel Generator (EDG) room had

rapidly discharged its contents. The Shift Manager declared the Alert for an IDLH

atmosphere in a vital area. Site engineering analysis of this event indicated that the

resulting CO 2 concentration from the extinguisher discharge was well below the

IDLH limit. An assessment of this event as applied to SPS indicated that SPS does

not haveany extinguishers in areas small enough for IDLH concentrations to occur

(ref. 3).

Steam is not considered a gas applicable under this EAL. Depending on the event,

potential steam impacts might be considered under explosions or judgment EALs.

SPS Basis Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
2. NRC EAL FAQ 2006-024
3. INPO OE25324 (Surry OECA000258)
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Category:

Sub-category:

Initiating Condition:

EAL:

HU4.1
H - Hazards

4 - Security

Confirmed security condition or threat which indicates a potential
degradation in the level of safety of the plant

HU4.1 Notification of Unusual Event

A security condition that does not involve a hostile action as reported by the Security Shift
Supervisor

OR
A credible site-specific security threat notification

OR
A validated notification from NRC providing information of an aircraft threat

Mode Applicability:

All

Basis:

Security conditions which do not represent 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.

Security events assessed as hostile actions are classifiable under HA4.1, HS4.1 and

HG4.1.

A higher initial classification could be made based upon the nature and timing of the

security threat and potential consequences. Consideration should be given to upgrading

the emergency response status. and emergency classification level in accordance with

Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency Plan

and Independent Spent Fuel Storage Installation Security Program".

Page 198 of 334



Surry Power Station Revision x

Emergency Action Level Technical Bases Document

Attachment-1 - Emergency Action Level Technical Bases

HU4.1 (cont)

1 st Threshold

Reference is made to the Security Shift Supervisor because these individuals are the

designated personnel on-site qualified and trained to confirm that a security condition is

occurring or has occurred. Training on security event classification confirmation is closely

controlled due to the strict secrecy controls placed on the plant Safeguards Contingency

Plan.

This threshold is based on Dominion's "Security Plan, Training and Qualification Plan,

Safeguards Contingency Plan and Independent Spent Fuel Storage Installation Security

Program". Safeguards Contingency Plans are based on guidance provided by NEI 03-12.

2 nd Threshold

The second threshold is included to ensure that appropriate notifications for the security

threat are made in a timely manner. This includes information of a credible threat. Only the

plant to which the specific threat is made need declare the NOUE.

The determination of "credible" is made through use of information found in Dominion's

"Security Plan, Training and Qualification Plan, Safeguards Contingency Plan and

Independent Spent FuelStorage Installation Security Program".

3 rd Threshold

The intent of this EAL threshold is to ensure that notifications for the aircraft threat are

made in a timely manner and that off-site response organizations and plant personnel are

at a state of heightened awareness regarding the credible threat. It is not the intent of this

EAL to replace existing non-hostile related EALs involving aircraft.

This EAL is met when a plant receives information regarding an aircraft threat from NRC.

Validation is performed by calling the NRC or by other approved methods of

authentication. Only the plant to which the specific threat is made need declare the NOUE.

HU4.1 (cont)
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The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the

threat involves an airliner (airliner is meant to be a large aircraft with the potential for

causing significant damage to the plant). The status and size of the plane may be provided

by NORAD through the NRC.

Escalation to Alert emergency classification level via HA4.1 would be appropriate if the

threat involves an airliner less than 30 minutes from of the plant.

SPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HA4.1
C ategory: H - Hazards

Sub-category: 4 - Security

Initiating Condition: Hostile action within the Owner Controlled Area or airborne attack
threat

EAL:

HA4.1 Alert

A hostile action is occurring or has occurred within the Owner Controlled Area as reported
by the Security Shift Supervisor

OR
A validated notification from NRC of an airliner attack threat < 30 min. away

Mode Applicability:

All

Basis:

These EAL thresholds address the contingency for a very rapid progression of events,

such as that experienced on September 11, 2001. They are not premised solely on the

potential for a radiological release. Rather the issue includes the need for rapid assistance

due to the possibility for significant and indeterminate damage from additional air, land or

water attack elements.

The fact that the site is under serious attack or is an identified attack target with minimal

time available for further preparation or additional assistance to arrive requires a

heightened state of readiness and implementation of protective measures that can be

effective (such as on-site evacuation, dispersal or sheltering).
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HA4.1 (cont)
1 st Threshold

This EAL threshold addresses the potential for a very rapid progression of events due to a

hostile action. It is not intended to address incidents that are accidental events or acts of

civil disobedience, such as small aircraft impact, hunters, or physical disputes between

employees within the Owner Controlled Area. Those events are adequately addressed by

other EALs.

Although nuclear plant security officers are well trained and prepared to protect against

hostile action, it is appropriate for OROs (off-site response organizations) to be notified

and encouraged to begin activation (if they do not normally) to be better prepared should it

be necessary to consider further actions.

2 nd Threshold

This EAL threshold addresses the immediacy of an expected threat arrival or impact on the

site within a relatively short time.

The-intent of this EAL threshold is to ensure that notifications for the airliner attack threat

are made in a timely manner and that off-site response organizations and plant personnel

are at a state of heightened awareness regarding the credible threat. Airliner is meant to

be a large aircraft with the potential for causing significant damage to the plant.

This EAL threshold is met when a plant receives information regarding an airliner attack

threat from NRC and the airliner is within 30 minutes of the plant. Validation is performed

by calling the NRC or by other approved methods of authentication. Only the plant to which

the specific threat is made need declare the Alert.
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HA4.1 (cont)

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the

threat involves an airliner (airliner is meant to be a large aircraft with the potential for

causing significant damage to the plant). The status and size of the plane may be provided

by NORAD through the NRC.

If not previously notified by the NRC that the airborne hostile action was intentional, then it

would be expected, although not certain, that notification by an appropriate Federal agency

would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA

or NRC. However, the declaration should not be unduly delayed awaiting Federal

notification.

SPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HS4.1
Category: H - Hazards

Sub-category: 4 - Security

Initiating Condition: Hostile action within the Protected Area

EAL:

HS4.1 Site Area Emergency

A hostile action is occurring or has occurred within the Protected Area as reported by the
Security Shift Supervisor

Mode Applicability:

All

Basis:

This condition represents an escalated threat to plant safety above that contained. in the

Alert in that a hostile force has progressed from the Owner Controlled Area to the

Protected Area.

This EAL addresses the contingency for a very rapid progression of events, such as that

experienced on September 11, 2001. It is not premised solely on the potential for a

radiological release. Rather the issue includes the need for rapid assistance due to the

possibility for significant and indeterminate damage from additional air, land or water attack

elements.

The fact that the site is under serious attack with minimal time available for further

preparation or additional assistance to arrive requires off-site response organizations

readiness and preparation for the implementation of protective measures.
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HS4.1 (cont)

This EAL addresses the potential for a very rapid progression of events due to a hostile

action. It is not intended to address incidents that are accidental events or acts of civil

disobedience, such as small aircraft impact, hunters, or physical disputes between

employees within the Protected Area.

Although nuclear plant security officers are well trained and prepared to protect against

hostile action, it is appropriate for off-site response organizations to be notified and

encouraged to begin preparations for public protective actions (if they do notnormally) to

be better prepared should it be necessary to consider further actions.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the

threat involves an airliner (airliner is meant to be a large aircraft with the potential for

causing significant damage to the plant). The status and size of the plane may be provided

by NORAD through the NRC.

If not previously notified by NRC that the airborne hostile act!on was intentional, then it

would be expected, although not certain, that notification by an appropriate Federal agency

would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA

or NRC. However, the declaration should not be unduly delayed awaiting Federal

notification.

Escalation of this emergency classification level, if appropriate, would be based on actual

plant status after impact or progression of attack.

Page 205 of 334



Surry Power Station Revision x

Emergency Action Level Technical Bases Document
Attachment 1 - Emergency Action Level Technical Bases

HS4.1(cont)
SPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Continge6cy
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HG4.1
Category: H - Hazards

Sub-category: 4 - Security

Initiating Condition: Hostile action resulting in loss of physical control of the facility

EAL:

HG4.1 General Emergency

A hostile action has occurred such that plant personnel are unable to operate equipment
required to maintain safety functions

OR

A hostile action has caused failure of Spent Fuel Cooling Systems and imminent fuel
damage is likely for a freshly off-loaded reactor core in pool (i.e. freshly off-loaded reactor
core means any spent fuel in the Spent Fuel Pit)

Mode Applicability:

All

Basis:

jst Threshold

This EAL threshold encompasses conditions under which a hostile action has resulted in a

loss of physical control of Vital Areas (containing vital equipment or controls of vital

equipment) required to maintain safety functions and control of that equipment cannot be

transferred to and operated from another location.

These safety functions are reactivity control (ability to shut down the reactor and keep it

shutdown) reactor water level (ability to cool the core), decay heat removal (ability to

maintain a heat sink) and Spent Fuel Pit. cooling (ability to remove decay heat from

irradiated fuel in storage).
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HG4.1 (cont)
Loss of physical control of the Control Room or remote shutdown capability alone may not

prevent the ability to maintain safety functions per se. Design of the remote shutdown

capability and the location of the transfer switches should be taken into account. Primary

emphasis should be placed on those components and instruments that supply protection

for and information about safety functions.

If control of the plant equipment necessary to maintain safety functions can be transferred

toanother location, then the threshold is not met.

2nd Threshold

This EAL threshold addresses failure of spent fuel cooling systems as a result of hostile

action if imminent fuel damage is likely. Dominion has decided to conservatively apply this

threshold when any spent fuel is in the Spent Fuel Pit.

SPS Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Dominion's "Security Plan, Training and Qualification Plan, Safeguards Contingency
Plan and Independent Spent Fuel Storage Installation Security Program"

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"

5. Enhancements to Emergency Preparedness Programs for Hostile Action May 2005
(Revised November 18, 2005)

6. NRC Regulatory Issue Summary 2006-12, Endorsement of the Nuclear Energy Institute
Guidance "Enhancements to Emergency Preparedness Programs for Hostile Action,"
dated 7/19/06"
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HA5.1
Category: H - Hazards

Sub-category: 5 - Control Room Evacuation

Initiating Condition: Control Room evacuation has been initiated

EAL:

HA5.1 Alert

Control Room evacuation has been initiated

Mode Applicability:

All

Basis:

With the Control Room evacuated, additional support, monitoring and direction through the

Technical Support Center and/or other emergency operations centers are necessary. 0-

AP-20.00, Main Control Room Inaccessibility, provides specific instructions for evacuating

the Control Room and establishing plant control at the Unit 1 and Unit 2 Auxiliary

Shutdown Panels and other areas of the station (e.g., Emergency Diesel Generator

Rooms, etc.). The Shift Manager determines if the Control Room is inoperable and

requires evacuation of both units. Control Room inhabitability may be caused by smoke,

fire, or poisonous gas, etc. Inability to establish plant control from outside the Control

Room escalates this event to a Site Area Emergency.

SPS Basis Reference(s):

1. 0-AP-20.00, Main Control Room Inaccessibility

2. 0-FCA-1 1.00 Remote Monitoring

3. UFSAR Section 7.7.2

4. UFSAR Section 9.13
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HS5.1
Category: H - Hazards

Sub-category: 5 - Control Room Evacuation

Initiating Condition: Control Room evacuation has been initiated and plant control
cannot be established

EAL:

HS5.1 Site Area Emergency

Control Room evacuation has been initiated

AND

Control of the plant cannot be established from the Auxiliary Shutdown Panel within 15
min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

All

Basis:

This EAL indicates that expeditious transfer of safety-related structures, systems and

components has not occurred, but fission product barrier damage may not yet be

indicated. The intent of this EAL is to capture events in which control of the plant cannot be

reestablished in a timely manner. The 15 minute time for transfer starts when the Control

Room begins to be evacuated (not when O-AP-20.00 is entered). The time interval is

based on how quickly control must be reestablished without core uncovery and/or core

damage. The determination of whether or not control is established from outside the

Control Room is based on SEM judgment. The SEM is expected to make a reasonable,

informed judgment that control of the plant from the Unit 1 and Unit 2 Auxiliary Shutdown

Panels cannot be established within the 15 minute interval.
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HS5.1 (cont)
Once the Control Room is evacuated, the objective is to establish control of important plant

equipment and maintain knowledge of important plant parameters in a timely manner.

Primary emphasis should be placed on components and instruments that supply protection

for and information about safety functions. Typically, these safety functions are reactivity

control (ability to shutdown the reactor and maintain it shutdown), RCS inventory (ability to

cool the core), secondary heat removal (ability to maintain a heat sink) and Spent Fuel Pit

cooling (ability to remove decay heat from irradiated fuel in storage). 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 Operating, and

Hot Shutdown modes, operator concern is primarily directed toward .maintaining critical

safety functions and thereby assuring fission product barrier integrity.

0-AP-20.00, Main Control Room Inaccessibility, provides specific instructions for

evacuating the Control Room and establishing plant control at the Unit 1 and Unit 2

Auxiliary Shutdown Panels and other areas of the station (e.g., Emergency Diesel

Generator Rooms, etc.).

SPS Basis Reference(s):

1. 0-AP-20.00, Main Control Room Inaccessibility

2. 0-FCA-1 1.00 Remote Monitoring

3. UFSAR Section 7.7.2

4. UFSAR Section 9.13
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HU6.1
Category: H - Hazards

6 - JudgmentSub-category:

Initiating Condition: Other conditions existing which in the judgment of the SEM
warrant declaration of a NOUE

EAL:

HU6.1 Notification of Unusual Event

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which indicate a potential, degradation of the level of safety of

the plant or indicate a security threat to facility protection has been initiated. No releases of

radioactive material requiring offsite response or monitoring are expected. unless further

degradation of safety-related structures, systems or components occurs.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Station Emergency Manager (SEM) to fall under the NOUE emergency class. This may

include a security threat to facility protection.
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HU6.1 (cont)
The SEM is the designated onsite individual having the responsibility and authority for

implementing the Surry Emergency Plan. The Shift Manager or Unit Supervisor initially

acts in the capacity of the SEM and takes actions as outlined in the EPIPs. If required by

the emergency classification, or if deemed appropriate by the SEM, emergency response

personnel are notified and instructed to report to their emergency response locations. The

Shift Manager is relieved as SEM when the Site Vice President or his designated alternate

reports to the station (normally to the Control Room) and is updated as to the status of the

unit, the emergency actions taken, and the current status of the emergency. Following this

relief, the Station Emergency Manager may relocate to the onsite Technical Support

Center (ref. 1).

From a broad perspective, one area that may warrant SEM judgment is related to likely or

actual breakdown of site-specific event mitigating actions. Examples to consider include:

" Inadequate emergency response procedures

" Transient response either unexpected or not understood

* Failure or unavailability of emergency systems during an accident in excess of that

assumed in accident analysis

" Insufficient availability of equipment and/or support personnel•

SPS Basis Reference(s):

1. Surry Power Station Emergency Plan

2. NRC Bulletin 2005-02 "Emergency Preparedness and Response Actions for Security-
Based Events"
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Category:

Sub-category:

Initiating Condition:

EAL:

HA6.1
H - Hazards

6 - Judgment

Other conditions existing which in the judgment of the SEM
warrant declaration of an Alert

HA6.1 Alert

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve an actual or potential substantial degradation of

the level of safety of the plant or a security event that involves probable life threatening

risk to site personnel or damage to site equipment because of hostile action. Any

releases are expected to be limited to small fractions of the EPA Protective Action

Guideline exposure levels (1 Rem"TEDE and 5 Rem thyroid CDE).

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Station Emergency Manager (SEM) to fall under the Alert emergency class. This may

include a security event that involves probable life threatening risk to site personnel or

damage to site equipment because of intentional malicious dedicated efforts of a hostile

act. The SEM is the designated onsite individual having the responsibility and authority for

implementing the Surry Emergency Plan.
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HA6.1 (cont)
The Shift Manager or Unit Supervisor initially acts in the capacity of the SEM and takes

actions as outlined in the EPIPs. If required by the emergency classification, or if deemed

appropriate by the SEM, emergency response personnel are notified and instructed to

report to their emergency-response locations. The Shift Manager is relieved as SEM when

the Site Vice President or his designated alternate reports to the station (normally to the

Control Room) and is updated as to the status of the unit, the emergency actions taken,

and the current status of the emergency. Following this relief, the Station Emergency

Manager may relocate to the onsite Technical Support Center (ref. 1).

EPA PAGs stands for Environmental Protection Agency Protective Action Guidelines.

SPS Basis Reference(s):

1. Surry Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events
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Category:

Sub-category:

Initiating Condition:

EAL:

HS6.1
H - Hazards

6 - Judgment

Other conditions existing which in the judgment of the SEM
warrant declaration of Site Area Emergency

HS6.1 Site Area Emergency

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve an actual or likely major failures of plant

functions needed fer protection of the public or hostile action that results in intentional

damage or malicious acts; 1) toward site personnel or equipment that could lead to the

likely failure of or; 2) that prevent effective access to equipment 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 (1 Rem TEDE and 5 Rem thyroid CDE)

beyond the site boundary.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere, but that

warrant declaration of an emergency because conditions exist which are believed by the

SEM to fall under the emergency class description for Site Area Emergency. This may

include security events that result in intentional damage or malicious acts; (1) toward site

personnel or equipment that could lead to the likely failure of or; (2) prevents effective

access to equipment needed for the protection of the public.
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HS6.1 (cont)
The SEM is the designated onsite individual having the responsibility and authority for

implementing the Surry Emergency Plan. The Shift Manager or Unit Supervisor initially

acts in the capacity of the SEM and takes actions as outlined in the EPIPs. If required by

the emergency classification, or if deemed appropriate by the SEM, emergency response

personnel are notified and instructed to report to their emergency response locations. The

Shift Manager is relieved as SEM when the Site Vice President or his designated alternate

reports to the station (normally to the Control Room) and is updated as to the status of the

unit, the emergency actions taken, and the current status of the emergency. Following this

relief, the Station Emergency Manager may relocate to the onsite Technical Support

Center (ref. 1).

EPA PAGs stands for Environmental Protection Agency Protective Action Guidelines.

SPS Basis Reference(s):

1. Surry Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events
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Category:

Sub-category:

Initiating Condition:

EAL:

HG6.1
H - Hazards

6 - Judgment

Other conditions existing which in the judgment of the SEM
warrant declaration of General Emergency

HG6.1 General Emergency

Other conditions exist which in the judgment of the SEM indicate that events are in

progress or have occurred which involve actual or imminent substantial core degradation

or melting with potential for loss of containment integrity or hostile action that results in an

actual loss of physical control of the facility. Releases can be reasonably expected to

exceed EPA Protective Action Guideline exposure levels (1 Rem TEDE and 5 Rem

thyroid CDE) offsite for more than the immediate site area.

Mode Applicability:

All

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere, but that

warrant declaration of an emergency because conditions exist which are believed by the

SEM to fall under the General Emergency class. This may include security events that

result in an actual loss of physical control of the facility. The SEM is the designated onsite

individual having the responsibility and authority for implementing the Surry Emergency

Plan. The Shift Manager or Unit Supervisor initially acts in the capacity of the SEM and

takes actions as outlined in the EPIPs. If required by the emergency classification, or if

deemed appropriate by the SEM, emergency response personnel are notified and

instructed to report to their emergency response locations.
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HG6.1 (cont)
The Shift Manager is relieved as SEM when the Site Vice President or his designated

alternate reports to the station (normally to the Control Room) and is updated as to the

status of the unit, the emergency actions taken, and the current status of the emergency.

Following this relief, the Station Emergency Manager may relocate to the onsite Technical

Support Center (ref. 1).

Releases can reasonably be expected to exceed EPA PAG plume exposure levels

.outside the Exclusion Area Boundary. EPA PAGs stands for Environmental Protection

Agency Protective Action Guidelines.

SPS Basis Reference(s):

1. Surry Power Station Emergency Plan

2. NRC Bulletin 2005-02 Emergency Preparedness and Response Actions for Security-
Based Events
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Category S - System Malfunction

EAL Group: Hot Conditions (RCS temperature > 2001F);

EALs in this category are applicable, only in

one or more hot operating modes.

Numerous system-related equipment failure events that warrant emergency classification

have been identified in this category. They may pose actual or potential threats to plant

safety.

The events of this category pertain to the following subcategories:

1. Loss of Power

Loss of emergency plant electrical AC or DC power can compromise plant safety-

related structure, system and component operability including decay heat removal and

emergency core cooling systems which may be necessary to ensure fission product

barrier integrity.

2. RPS Failure

Events related to failure of the Reactor Protection System (RPS) to initiate and

complete reactor trips. In the plant licensing basis, postulated failures of the RPS to

complete a reactor trip comprise a specific set of analyzed events referred to as

Anticipated Transient Without Scram (ATWS) events. For EAL classification however,

ATWS is intended to mean any trip failure event that does not achieve reactor

shutdown. If RPS actuation fails to assure reactor shutdown, positive control of

reactivity is at risk and could cause a threat to fuel clad, RCS and Containment

integrity.

3. Inability to Reach or Maintain Shutdown Conditions

Only one EAL falls into this subcategory. It is related to the failure of the plant to be

brought to the required plant operating condition required by Technical Specifications if

a limiting condition for operation (LCO) is not met.

4. Instrumentation / Communications
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Certain events that degrade plant operator ability to effectively assess plant conditions

within the plant warrant emergency classification. Losses of annunciators are in this

subcategory.

Certain events that degrade plant operator ability to effectively communicate with

essential personnel within or external to the plant warrant emergency classification.

5. Fuel Clad Degradation

During normal operation, reactor coolant fission product activity is Very low. Small

concentrations of fission products in the coolant are primarily from the fission of tramp

uranium in the fuel clad or minor perforations in the clad itself. Any significant increase

from these base-line levels (2% - 5% clad failures) is indicative of fuel failures and is

covered under the Fission Product Barriers category. However, lesser amounts of clad

damage may result in coolant activity exceeding Technical Specification limits. These

fission products will be circulated with the reactor coolant and can be detected by

coolant sampling.

6. RCS Leakage

The Reactor Vessel provides a volume for the coolant that covers the reactor core. The

Reactor Vessel and associated pressure piping (reactor coolant system) together

provide a barrier to limit the release of radioactive material should the reactor fuel clad

integrity fail.

Excessive RCS leakage greater than Technical Specification limits is utilized to

indicate potential pipe cracks that may propagate to an extent threatening fuel clad,

RCS and Containment integrity.

7. Inadvertent Criticality

Inadvertent criticalities pose potential personnel safety hazards as well being indicative

of losses of reactivity control.
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SU1.1
Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power to emergency buses for greater than 15
minutes

EAL:

SUI.1 Notification of Unusual Event

Loss of all offsite AC power to Unit ( ) 4160V emergency buses H and J for > 15 min.
(Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Prolonged loss of all offsite 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). Unit ( ) 4160V emergency buses H and J are

the essential buses. A basic diagram of the electrical distribution system is given in Figure

S-1 (ref. 1).
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SUI.1 (cont)
The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2). Six gas turbines near the station also connect into the 230 kV switchyard.

Transmission lines connect the 230 kV and 500 kVswitchyards to other substations in the

grid; power can flow either into or out of the switchyards through these transmission lines

depending on the status of the various generators throughout the grid. Transmission lines

capable of supplying offsite power to the SPS switchyard include the following (ref. 2):

230 kV Transmission Lines 500 kV Transmission Lines

212 Hopewell 531 Yadkin

214 Winchester 567 Chickahominy

223 Yadkin 578 Septa

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6

The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are alsoconnected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.
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SUl.1 (cont)
Unit ( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)

The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard Buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure S-2

(ref. 1).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus 1J.

* Transfer bus E provides power to Unit 2 emergency bus 2H.

* Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.

4160V emergency bus 1H (2H) can be powered from the following:

* Transfer bus F (E)

" AAC diesel (2H only) via transfer bus E

* EDG 1 (EDG 2)

* 4160V emergency bus 1J (2J) via a crosstie breaker
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SUI.1 (cont)
4160V emergency bus 1J (2J) can be powered from the following:

* Transfer bus D (F)

* AAC diesel (1J only) via transfer bus D

* EDG 3

• 4160V emergency bus 1H (2H) via the crosstie breaker

The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure S-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3).

The 15-minute interval was selected as a threshold to exclude transient power losses. If

neither unit 4160V emergency bus is capable of being energized by an offsite source

within 15 minutes, a NOUE is declared under this EAL.

SPS Basis Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. O-AP-1 7.06 AAC Diesel Generator - Emergency Operations

4. O-AP-10.08 Station Power Restoration

5. ( )-AP-10.07 Loss of Unit ( ) Power

6. ()-ECA-0.0 Loss of All AC Power

7. NRC EAL FAQ 2006-002
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SUI.1 (cont)
Figure S-I: Electrical Distribution System•I
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SUI,1 (cont)

Figure S-2: Station Service Buses and Emergency Buses
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SUl.1 (cont)

Figure S-3: AAC DG Distribution
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SA1.1
Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: AC power capability to emergency buses reduced to a single
power source for greater than 15 minutes such that any additional
single failure would result in loss of all AC power to emergency
buses

EAL:

SA1.1 Alert

AC power capability to Unit ( ) 4160V emergency buses H and J reduced to a single
power source for > 15 min. (any additional single failure would result in loss of all AC
power to the emergency buses) (Note 3)
Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite power

sources such that any additional single failure would result in a loss of all AC power to the

unit emergency 4160V emergency buses. Unit ( ) 4160V emergency buses H and J are the

essential buses. A basic diagram of the electrical distribution system is given in Figure S-1

(ref. 1).

The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator'output ties into the 500 kV switchyard (buses

1 and 2). Six gas turbines near the station also connect into the 230 kV switchyard.

Transmission lines connect the 230 kV and 500 kV switchyards to other substations in the

grid; power can flow either into or out of the switchyards through these transmission lines

depending on the status of the various generators throughout the grid.
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SAI.1 (cont)
Transmission lines capable of supplying offsite power to the SPS switchyard include the

following (ref. 2):

230 kV Transmission Lines 500 kV Transmission Lines

212 Hopewell 531 Yadkin

214 Winchester 567 Chickahominy

223 Yadkin 578 Septa

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6

The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.

Unit ( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)
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SAI,1 (cont)
The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard Buses 5 and 6. The RSSTs also supply

power to the station service buses when the maingenerator is off the line. See Figure S-2
(ref. 1).

The Unit () 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus 1J.

* Transfer bus E provides power to Unit 2 emergency bus 2H.

* Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.

4160V emergency bus 1H (2H) can be powered from the following:

. Transfer bus F (E)

* AAC diesel (2H only) via transfer bus E

* EDG 1 (EDG 2)

* 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus 1J (2J) can be powered from the following:

" Transfer bus D (F)

" AAC diesel (1J only) via transfer bus D

" EDG 3

* 4160V emergency bus 1H (2H) via the crosstie breaker
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SAI.1 (cont)
The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure S-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to*

an emergency bus under station blackout and non-blackout conditions (ref. 3). If the AAC

diesel generator is supplying power to an emergency bus of a unit that has lost all other

sources of emergency AC power, the unit has not lost all 4160V AC power.

Several combinations of power failures could therefore satisfy this EAL. The subsequent

loss of the remaining power source escalates the event to a Site Area Emergency under

EAL SS1.1.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160V

emergency buses. Even though a unit 4160V emergency bus may be energized, if

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not operable on the energized bus, the bus should not be

considered operable.

The 15-minute interval was selected as a threshold to exclude transient power losses. If

multiple sources fail to energize the unit 4160V emergency buses within 15 minutes, an

Alert is declared under this EAL.
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SAI.1 (cont)
SPS Basis Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. O-AP-1 7.06 AAC Diesel Generator - Emergency Operations

4. 0-AP-10.08 Station Power Restoration

5. ()-AP-10.07 Loss of Unit ( ) Power

6. ()-ECA-0.0 Loss of All AC Power

7. NRC EAL FAQ 2006-002
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SAI.1 (cont)
Figure S-1: Electrical Distribution System
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SAl .1 (cont)
Figure S-2: Station Service Buses and Emergency Buses
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SAI.1 (cont)

Figure S-3: AAC DG Distribution
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SS1.1
Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all offsite power and loss of all onsite AC power to
emergency buses

EAL

SSI.1 Site Area Emergency

Loss of all offsite and onsite AC power to Unit ( ) 4160V emergency buses H and J for >
15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Loss of offsite and onsite AC power compromises all plant safety-related structures,

systems and components requiring electrical power. Unit ( ) 4160V emergency buses H

and J are the essential buses. A basic diagram of the electrical distribution system is given

in Figure S-1 (ref. 1).

The Switchyard located south of the station isthe connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2). Six gas turbines near the station also connect into the 230 kV switchyard.

Transmission lines connect the 230 kV and 500 kV switchyards to other substations in the

grid; power can flow either into or out of the switchyards through these transmission lines

depending on the status of the various generators throughout the grid. Transmission lines

capable of supplying offsite power to the SPS switchyard include the following (ref. 2):
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SS1.1 (cont)

230 kV Transmission Lines

212 Hopewell

214 Winchester

223 Yadkin

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6

500 kV Transmission Lines

531 Yadkin

567 Chickahominy

.578 Septa

The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.

Unit ( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)
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SS1.1 (cont)
The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard Buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure S-2

(ref. 1).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

* Transfer bus D provides power to Unit 1 emergency bus 1J.

* Transfer bus E provides power to Unit 2 emergency bus 2H.

* Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.

4160V emergency bus 1H (2H) can be powered from the following:

* Transfer bus F (E)

* AAC diesel (2H only) via transfer bus E

• EDG 1 (EDG 2)

* 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus 1J (2J) can be powered from the following:

• Transfer bus D (F)

" AAC diesel (1J only) via transfer bus D

" EDG 3

" 4160V emergency bus 1H (2H) via the crosstie breaker
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SS1.1 (cont)
The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure S-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3). If the AAC

diesel generator is supplying power to an emergency bus of a unit that has lost all other

sources of emergency AC power, the unit has not lost all 4160V AC power.

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160V

emergency buses. Even though a unit 4160V emergency bus may be energized, if

necessary.loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not operable on the energized bus, the bus should not be

considered operable.

Prolonged loss of all AC power will cause core uncovery and loss of Containment integrity;

thus, this event can escalate to a General Emergency under EAL SG1.1 or Fission Product

Barrier matrix. The 15-minute interval was selected as a threshold to exclude transient

power losses.

SPS Basis Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. O-AP-1 7.06 AAC Diesel Generator - Emergency Operations

4. O-AP-10.08 Station Power Restoration

5. ()-AP-10.07 Loss of Unit ( ) Power

6. ()-ECA-0.0 Loss of All AC Power

7. NRC EAL FAQ 2006-003
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SS1.1 (cont)
Figure S-1: Electrical Distribution System
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SS1.1 (cont)
Figure S-2: Station Service Buses and Emergency Buses
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SS1.1 (cont)

Figure S-3: AAC DG Distribution
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SS1.2
Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Loss of all vital DC power

EAL:

SS1.2 Site Area Emergency

Loss of all vital DC power based on < 105 volt DC bus voltage indications for > 15 min.
(Note 3)
Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon.

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

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 uncovery and loss of Containment integrity

when there is significant decay heat and sensible heat in the reactor system. Fifteen

minutes was selected as a threshold to exclude transient or momentary power losses.

There are two independent 125 volt DC systems for each unit. These systems provide DC

power for:

" Control power to 4160V and 480V AC breakers

" Emergency lighting

* AC inverters located in vital bus uninterruptible power supplies which supply the

vital 120 volt AC buses
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SS1.2 (cont)
Each system consists of 125 volt DC distribution panels and its respective battery and a

battery charger which is part of the vital bus Uninterruptible Power Supply (UPS). Each

unit has four UPSs and, therefore, four battery chargers. The batteries (1A, 1B, 2A, and

2B) supply power only if the battery chargers fail or if the demand exceeds the capacity of

the chargers. The batteries are rated for a minimum of two hours. A battery terminal

voltage of 105 volts DC is the minimum voltage required to ensure proper operation of

equipment connected to the DC bus (ref. 1). The vital 125 volt DC system for Unit 1 is

shown in Figure S-4. Unit 2 is similar.

This EAL is the hot condition equivalent of the cold condition loss of DC power

EAL CU1.2.

SPS Basis Reference(s):

1. ( )-AP-10.06 Loss of DC Power

2. UFSAR Section 8.4.4
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SS1.2 (cont)
Figure S-4: Unit I Vital DC Distribution
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SGI.1
Category: S - System Malfunction

Sub-category: 1 - Loss of Power

Initiating Condition: Prolonged loss of all offsite power and prolonged loss of all onsite
AC power to emergency buses

EAL:

SGI.1 General Emergency

Loss of all offsite and onsite AC power to Unit ( ) 4160V emergency buses H and J

AND EITHER:

Restoration of any 4160V emergency bus within 4 hours is not likely

OR
CSFST Core Cooling-RED or ORANGE path (Note 6)

Note 6: CSFSTs should be monitored for information only.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Loss of all AC power compromises all plant safety-related structures, systems and

components requiring electrical power including RHR, ECCS, Containment heat removal

and secondary heat removal. Prolonged loss of all AC power leads to loss of Fuel Clad,

RCS and Containment barriers. The four-hour interval (ref. 1) to restore AC power is based

on the blackout coping analysis performed in conformance with 10 CFR 50.63 and

Regulatory Guide 1.155, "Station Blackout."

Although this EAL may be viewed as redundant to the Fission Product Barrier EALs, its

inclusion is necessary to better assure timely recognition and emergency response.
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SGI.1 (cont)
The likelihood of restoring at least one 4160V emergency bus to a unit should be 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. Unit ( ) 4160V emergency buses H and J are the

essential buses. A basic diagram of the electrical distribution system is given in Figure S-1

(ref. 1).

The Switchyard located south of the station is the connection between the station and the

electrical transmission grid. The switchyard is divided into three sections, according to

voltage: the 500 kV switchyard, the 230 kV switchyard, and the 34.5 kV switchyard. The

output of Unit 1 main generator ties into the 230 kV switchyard (buses 3 and 4) in a

breaker-and-a-half scheme. Unit 2 generator output ties into the 500 kV switchyard (buses

1 and 2). Six gas turbines near the station also connect into the 230 kV switchyard.

Transmission lines connect the 230 kV and 500 kV switchyards to other substations in the

grid; power can flow either into or out of the switchyards through these transmission lines

depending on the status of the various generators throughout the grid. Transmission lines

capable of supplying offsite power to the SPS switchyard include the following (ref. 2):

230 kV Transmission Lines 500 kV Transmission Lines

212 Hopewell 531 Yadkin

214 Winchester 567 Chickahominy

223 Yadkin 578 Septa

226 Churchland

240 Hopewell

290 Chuckatuck

2047 Gravel Neck Gas Turbines 3 & 4

2048 Gravel Neck Gas Turbines 5 & 6
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SGI.1 (cont)
The output of each unit main generator can supply power through three station service

transformers (SSTs). The generators are also connected to the switchyard through the

main transformers (MTs). A set of removable links in the generator output leads allows the

generator to be electrically separated from the MTs and SSTs. The station service buses

can then be powered by backfeed from the switchyard through the MTs when the unit is off

the line.

Unit ( ) 4160V station service buses A, B and C can be supplied by the output of the main

generator when the unit is on line (the normal supply), by the switchyard through the

RSSTs and transfer buses when the unit is off the line (the standby supply), or by a

backfeed lineup if the RSSTs or transfer buses are not available. (The backfeed lineup can

be used to allow the station service buses to supply the emergency buses if the RSSTs

are unavailable.)

The normal or preferred source of power to the Unit ( ) 4160V emergency buses H and J is

the three Reserve Station Service Transformers (RSSTs) and the associated transfer

buses, with an emergency source from diesel generators EDG 1, EDG 2 and EDG 3. The

RSSTs are supplied by the 34.5 kV switchyard Buses 5 and 6. The RSSTs also supply

power to the station service buses when the main generator is off the line. See Figure S-2

(ref. 1).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

• Transfer bus D provides power to Unit 1 emergency bus 1J.

* Transfer bus E provides power to Unit 2 emergency bus 2H.

* Transfer bus F provides power to Unit 1 emergency bus 1 H and Unit 2

emergency bus 2J.

Page 249 of 334



Surry Power Station Revision x

Emergency Action Level Technical Bases Document

Attachment 1 - Emergency Action Level Technical Bases

SGI.1 (cont)
4160V emergency bus 1H (2H) can be powered from the following:

* Transfer bus F (E)

* AAC diesel (2H only) via transfer bus E

* EDG 1 (EDG 2)

* 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus 1J (2J) can be powered from the following:

* Transfer bus D (F)'

* AAC diesel (1J only) via transfer bus D

* EDG 3

o 4160V emergency bus 1H (2H) via the crosstie. breaker

The station is equipped with an Alternate AC (AAC) Diesel Generator System that provides

a source of power to one emergency bus on each unit (1J and 2H) via the D and E transfer

buses during a station blackout. See Figure S-3. The AAC diesel generator automatically

starts following the loss of either transfer bus D or E in conjunction with a loss of transfer

bus F. Procedural guidance allows the use of the AAC diesel generator to supply power to

an emergency bus under station blackout and non-blackout conditions (ref. 3). If the AAC

diesel generator is supplying power to an emergency bus of a unit that has lost all other

sources of emergency AC power, the unit has not lost all 4160V AC power.
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SGI.1 (cont)

Consideration should be given to operable loads necessary to remove decay heat or

provide RCS makeup capability when evaluating loss of AC power to the 4160-Volt

emergency buses. Even though a unit 4160-Volt emergency bus may be energized, if

necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or RCS

makeup capability) are not operable on the energized bus, the bus should not be

considered operable.

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 SEM a reasonable idea of how quickly 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 SEM judgment as it relates to imminent loss

or potential loss of fission product barriers and degraded ability to monitor fission product

barriers. Indication of continuing core cooling degradation is manifested by entry to Critical

Safety Function Status Tree (CSFST) Core Cooling-RED or ORANGE paths (ref. 4).

CSFST Core Cooling-RED path is entered if either:

" Core exit TCs are greater than or equal to 1,2000 F, or

* Core exit TCs are greater than or equal to 700°F with RCS subcooling based on

core exit TCs less than or equal to 30°F [850 F], no RCPs are running, and RVLIS

full range is less than or equal to 46%.
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CSFST Core Cooling-ORANGE path is entered if core exit thermocouples (TCs) are less

than 1,200°F, RCS subcooling based on core exit TCs is less than orequal to 30TF [851F],

and any of the following:

* No RCPs are running and either: core exit TCs are greater than or equal to 700°F

and RVLIS full range is greater than 46%, or core exit TCs are less than 700°F and

RVLIS full range is less than or equal to 46%.

" At least one RCP is running and Reactor Vessel water level is less than or equal to

RVLIS dynamic head range readings in Table F-2.

These conditions indicate subcooling has been lost and that some fuel clad damage may

potentially occur.

Table F-2 Reactor Vessel WaterLevel Thresholds

RVLIS No. ThresholdRCPs

Full Range None 46%

Dynamic Head 3 63%
Range 2 41%

1 30%

Either set of conditions indicates significant core exit superheating and core uncovery.

CSFST values enclosed in brackets apply under Adverse Containment conditions (ref. 5):

" Containment pressure greater than 20 psia, or

" Containment Radiation greater than 1.0E5 RPhr
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SPS Basis Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. O-AP-1 7.06 AAC Diesel Generator - Emergency Operations

4. F-2 Core Cooling

5. EOP E-0 Reactor Trip or Safety Injection

6. ( )-FR-C.1 Response to Inadequate Core Cooling

7. ( )-FR-C.2 Response to Degraded Core Cooling

8. 0-AP-10.08 Station Power Restoration

9. ()-AP-10.07 Loss of Unit ( ) Power

10. ( )-ECA-0.0 Loss of All AC Power

11. NRC EAL FAQ 2006-016
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SGI.1 (cont)
Figure S-1: Electrical Distribution System
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SGI.1 (cont)
Figure S-2: Station Service Buses and Emergency Buses

06L.2 06M OUl

002 Cal C

No0 )NO
UNJT. I 6TaTN [ [1 DIESEL UMT.,2 Own INTAKE STRUECTUE

SORIVICI TPANSFORM1RO REOERV 5691401 OlOTIVI MASO TRJJISPORUERS
22KVI4.16WV j4SEOV1CE T54ANSJORA1E6 22V 14.16 I 3". ICYV /SI WV

I Lj.J S.MJV 14.16KV

tw I]W lalme IS41r CW,c• I W IS1IM 2SM92 NC IN] 6~:N;2ýi ý

51 F L ,,

I)10l

NO
2101

Page 255 of 334



Surry Power Station Revision x

Emergency Action Level Technical Bases Document

Attachment 1 7 Emergency Action Level Technical Bases

SGI.1 (cont)

Figure S-3: AAC DG Distribution
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SA2.1
Category: S - System Malfunction

Sub-category: 2 - RPS Failure

Initiating Condition: Automatic trip fails to shutdown the reactor and the manual actions
taken from the reactor control console are successful in shutting
down the reactor

EAL:

SA2.1 Alert

An automatic trip failed to shutdown the reactor and manual actions (i.e. trip pushbuttons)
taken at the Main Control Room (MCR) Bench Board successfully shutdown the reactor
as indicated by reactor power < 5%

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical

Basis:

A reactor trip is automatically initiated by the Reactor Protection System (RPS) when

certain continuously monitored parameters exceed predetermined setpoints. A reactor trip

may be the result of manual or automatic action in response to any of the following

parameters (ref. 1):

" Manual reactor trip

" Power range neutron flux - low/high

" Over temperature AT

" Overpower AT

* Pressurizer pressure - low/high

* Pressurizer water level - high

" Reactor coolant flow - low

* Monitored electrical supply to RCPs - undervoltage/underfrequency/breakers
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SA2.1 (cont)
* Safety injection signal (actuation) - manual, low-low pressurizer pressure, high

Containment p'essure, high differential pressure between any steam line and steam

line header, high main steam flow in coincidence with either low Tavg or low steam

line pressure

* Turbine-generator trip

* Steam/feedwater flow mismatch coincident with low steam generator level

* Steam generator water level - low/low

* Intermediate range neutron flux

" Source range neutron flux

• Steam generator water level (AMSAC)

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear

power promptly drops to a few percent of the original power level and then decays to a

level some 8 decades less at a startup rate of about -1/3 DPM. The reactor power drop

continues until reactor power reaches the point at which the influence of source neutrons

on reactor power starts to be observable. A predictable post-trip response from an

automatic reactor trip signal should therefore consist of a prompt drop in reactor power as

sensed by the nuclear instrumentation and a negative startup rate as nuclear power drops

into the source range. The following are symptoms of a successful reactor trip (ref. 2):

* Rapid decrease in neutron flux level

* All shutdown and control banks inserted

* All rod bottom lights lit

* All Rods On Bottom light lit

* Reactor trip and bypassbreakers open
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SA2.1 (cont)
The operator in the Control Room ensures that the reactor has tripped by'(ref. 2):

* Manually tripping the reactor

* Checking the reactor trip and bypass breakers are open and rod bottom lights are lit

• Observing decreasing neutron flux

If these responses cannot be verified, the operator enters ( )-FR-S.1, Response to Nuclear

Power Generation / ATWS, and reactor trip is attempted by locally opening the reactor trip

and bypass breakers, locally opening the rod drive MG set output breakers, or using the

trip lever to locally trip the turbine. These contingency actions are performed outside of the

Control Room and are not likely to proceed in a timely manner. Control rod insertion by

these methods is therefore not considered a "successful" manual reactor trip. For

purposes of emergency classification, a "successful" manual reactor trip includes only

those immediate actions taken by the reactor operator at the Main Control Room (MCR)

bench board (ref. 3).

A reactor trip resulting from actuation of the AMSAC logic is not considered a successful

reactor trip for the purposes of this EAL.

The Alert emergency classification is required whenever the Shift Manager determines that

a required automatic reactor trip did not occur. It is recognized that ( )-E-0, Reactor Trip or

Safety Injection, instructs the operator to insert a manual reactor trip whether or not a

required automatic reactor trip actually occurred. However, the failure of the automatic

RPS trip signal to complete a reactor trip following receipt of an automatic trip signal meets

the Alert classification threshold of potential substantial degradation in the level of safety of

the plant. This is true even if no radiation alarms indicate fuel problems.
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SA2.1 (cont)
In the event that the operator identifies a reactor trip is imminent and successfully initiates

a manual reactor trip before the automatic trip setpoint is reached, no declaration is

required. The successful manual trip of the reactor before it reaches its automatic trip

setpoint or reactor trip signals caused by instrumentation channel failures does not lead to

a potential fission product barrier loss. If manual reactor-trip actions performed in the

Control Room (following an unsuccessful automatic reactor trip) fail to reduce reactor

power below 5% (ref. 5), the event escalates to the Site Area Emergency under EAL

SS2.1.

In the event that the operator identifies that a manual reactor trip is warranted and no

automatictrip setpoint has been reached, and attempts to trip the unit but the trip is

unsuccessful, and subsequently an automatic trip signal is received (e.g., the operator

manually trips the main turbine or any other auto trip signal is received) and the auto trip

signal successfully trips the reactor, then no classification is required. This is true even

though the manual trip signal goes to the UV coil as does all the automatic trip signals. The

manual trip is not considered an automatic trip for the purposes of EAL classification in the

RPS subcategory.

This EAL also applies in Reactor Critical Mode when an automatic trip fails to shutdown

the reactor when power was less than 5% at the time of the automatic trip failure.

SPS Basis Reference(s):

1. UFSAR Table 7.2-1

2. ( )-E-0 Reactor Trip or Safety Injection

3. ( )-FR-S.1 Response to Nuclear Power Generation / ATWS

4. UFSAR Section 7.2.2.2.12

5. EOP F-1 Subcriticality
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SS2.1
Category: S - System Malfunction

Sub-category: 2 - RPS Failure

Initiating Condition: Automatic trip fails to shutdown the reactor and manual actions
taken from the reactor control console are not successful in
shutting down the reactor

EAL:

SS2.1 Site Area Emergency

An automatic trip failed to shutdown the reactor and manual actions (i.e. trip pushbuttons)
taken at the Main Control Room (MCR) Bench Board do not shutdown the reactor as
indicated by reactor power >5%

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical

Basis:

This EAL addresses any automatic reactor trip signal followed by a manual trip that fails to

shut down the reactor to an extent the reactor is producing energy (a 5%, ref. 1) in excess

of the heat load for which the safety-related structures, systems and components were

designed. A manual reactor trip is any set of actions taken by the operator(s) at the MCR

bench board for the purpose of rapidly inserting control rods into the core.

A reactor trip resulting from actuation of the AMSAC logic is not considered a successful

reactor trip.
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SS2.1 (cont)
Automatic and manual trips are not considered successful if action away from the MCR

bench board is required to trip the reactor. Local operator action to open the reactor trip

and bypass breakers, open the rod drive MG set output breakers, or use the trip leverto

locally trip the turbine is not considered a "successful" manual reactor trip. If any of the

alternate recovery actions for emergency boration of the RCS listed in EOPs are required

to reduce reactor power below 5%, the reactor trips have been unsuccessful. Startup rate

(SUR) on the Intermediate Range and Gamma-Metrics Wide-Range power are used as

indicators of decreasing power and should be observed following any reactor trip from

power (ref. 3).

The combination of failure of both front line and backup protection systems to function in

response to a plant transient, along with the continued production of heat poses a direct

threat to the Fuel Clad and RCS barriers and warrants declaration of a Site Area

Emergency.

Escalation of this event to a General Emergency would be under EAL SG2.1 or SEM

judgment.

SPS Basis Reference(s):

1. EOP F-1 Subcriticality
2. UFSAR Section 7.2.2.2.12
3. ( )-FR-S.1 Response to Nuclear Power Generation / ATWS

4.. ( )-E-0 Reactor Trip or Safety Injection

Page 262 of 334



Surry Power Station

Emergency Action Level Technical Bases Document
Attachment 1 - Emergency Action Level Technical Bases

Revision x

Category:

Sub-category:

Initiating Condition:

SG2.1
S - System Malfunction

2 - RPS Failure

Automatic trip and all manual actions fail to shutdown the reactor
and indication of an extreme challenge to the ability to cool the
core exists

EAL:

SG2.1 General Emergency

An automatic trip failed to shutdown the reactor and all manual actions do not shutdown
the reactor as indicated by reactor power > 5%

AND EITHER:

CSFST Core Cooling-RED

OR

CSFST Heat Sink-RED

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical

Basis:

This EAL addresses any automatic reactor trip signal followed by all manual trips failing to

shut down the reactor to an extent the reactor is producing energy (> 5%, ref. 1) in excess

of the heat load for which the safety-related structures, systems and components were

designed.

The combination of failure of both front line and backup protection systems to function in

response to a plant transient, along with the continued production of heat, poses a direct

threat to the Fuel Clad and RCS barriers.
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SG2.1 (cont)
Indication that core cooling is extremely challenged is manifested by entry to Critical Safety

Function Status Tree (CSFST) Core Cooling-RED path. CSFST Core Cooling-RED path is

entered if either (ref. 4):

" Core exit TCs are greater than or equal to 1,200°F, or

* Core exit TCs are greater than or equal to 700°F with RCS subcooling based on

core exit TCs less than or equal to 30°F [85 0F], no RCPs are running, and RVLIS

full range is less than or equal to 46%.

Either set of conditions indicates significant core exit superheating and core uncovery.

Indication that heat removal is extremely challenged is manifested by entry to CSFST Heat

Sink-RED path (ref. 5). CSFST Heat Sink-RED path is entered if all SG narrow range

levels are less than or equal to 12% [18%] and total FW flow is less than or equal to 350

gpm [450 gpm]. The combination of these conditions when heat sink is required indicates

the ultimate heat sink function is under extreme challenge. This condition addresses loss

of functions required for hot shutdown with the reactor at pressure and temperature.

CSFST values enclosed in brackets apply~under Adverse Containment conditions (ref. 6):

* Containment pressure greater than 20 psia, or

" Containment Radiation greater than 1.0E5 R/hr
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SG2.1 (cont)
In the event the challenge to either core cooling or heat removal occurs at a time when the

reactor has not been brought below the power associated with safety-related structure,

system and component design power (5%, ref. 1), a core melt sequence may exist and

rapid degradation of the fuel clad could begin. To permit maximum offsite intervention time,

the General Emergency declaration is therefore appropriate. in anticipation of an inevitable

.General Emergency declaration due to Loss and Potential Loss offission product barriers.

SPS Basis Reference(s):

1. EOP F-1 Subcriticality
2. UFSAR Section 7.2.2.2.12
3. ( )-FR-S.1 Response to Nuclear Power Generation / ATWS
4. F-2 Core Cooling
5. EOP F-3 Heat Sink
6. EOP E-0 Reactor Trip or Safety Injection
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SU3M1
Category: S - System Malfunction

Sub-category: 3 - Inability to Reach or Maintain Shutdown Conditions

Initiating Condition: Inability to reach required shutdown within Technical Specification
limits

EAL:

SU3.1 Notification of Unusual Event

Plant is not brought to required operating mode within Technical Specifications LCO
action statement time

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a prescribed

shutdown mode when the Technical Specification 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 the

Technical Specification 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

action statement time in the Technical Specifications. An immediate declaration of a NOUE

is required when the plant is not brought to the required operating mode within the

allowable action statement time in the Technical Specifications. Declaration of a NOUE is

based on the time at which the LCO-specified action completion period elapses under

Technical Specifications and is not related to how long a condition may have existed.

Other Technical Specification shutdowns that involve precursors to more serious events

are addressed by other EALs.

SPS Basis Reference(s):

1. Technical Specifications for Surry Units 1 and 2
2. UFSAR Chapter 16 Technical Specifications and Requirements
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SU4.1
Category: S - System Malfunction

Sub-category: 4 - Instrumentation / Communications

Initiating Condition: Unplanned loss of most or all safety-related structures, systems
and components annunciation or indication in the Control Room for
greater than 15 minutes

EAL:

SU4.1 Notification of Unusual Event

Unplanned loss of most (-75%) or all of EITHER:

" Annunciators (Panels "A" thru "K")

" Indicators

associated with safety-related structures, systems and components on Unit ( ) MCR
Bench Boards 1 and 2 and Vertical Boards 1 and 2 for > 15 min. (Note 3)

Note 3: The SEM should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

MCR Bench Boards 1 and 2 and MCR Vertical Boards 1 and 2 are the main panels in the

Main Control Room (MCR) (ref. 1, 2). The control boards for Unit 1 are completely

independent of the control boards for Unit 2. Most of the essential instruments and controls

for power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench boards in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical boards in agreement, wherever

appropriate, with the functional groupings of the bench boards. Annunciator panels on the

vertical boards are designated by a letter (A, B, C, D, E on Vertical Board 1-1; F, G, H,'J, K

on Vertical Board 1-2) (ref. 3).
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SU4.1 (cont)
Annunciators or indicators for this EAL include those identified in the Abnormal Operating.

Instructions, the Emergency Operating Instructions and other EALs (e.g., area, process,

and/or effluent rad monitors, etc.).

This EAL recognizes the difficulty associated with monitoring changing plant conditions

without the use of a major portion of the annunciation or indication equipment. The

availability of the Plant Computer System (PCS) is not a factor at the NOUE emergency

classification level (ref. 4).

"Unplanned" loss of annunciators or indicators excludes scheduled maintenance and

testing activities.

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system or component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.

Plant design provides redundant safety-related structure, system and component

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, failure

of.indications is included in this EAL due to difficulty associated with assessment of plant.

conditions when indications are not available. The loss of several safety-related structure,

system or component indicators should remain a function of the specific system or

component operability status and is addressed by the applicable Technical Specification.

The initiation of a Technical Specification imposed plant shutdown related to instrument

loss must be reported via 10 CFR 50.72. If the shutdown is not in compliance with the

Technical Specification action time, EAL SU3.1 ensures declaration of a NOUE.
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SU4.1 (cont)
The 15-minute interval offers time to recover from transient or momentary power losses.

Due to the limited number of safety-related structures, systems and components in

operation during Cold Shutdown, Refueling and Defueled modes, this EAL is not

applicable during these modes of operation. If all computer-driven monitoring capability is

unavailable or a significant transient is in progress during the loss of annunciation or

indication, the event escalates to an Alert classification under EAL SA4.1.

SPS Basis Reference(s):

1. UFSAR Figure 7.7-1

2. 11448-FE-27A Arrangement: Main Control Room, Elevation 27'- 0"

3. UFSAR Section 7.7

4. UFSAR Section 7.9
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SU4.2
Category: S - System Malfunction

Sub-category: 4 - Instrumentation / Communications

Initiating Condition: Unplanned loss of all onsite or offsite communications capabilities

EAL:

SU4.2 Notification of Unusual Event

Loss of all Table S-2 onsite (internal) communications capability affecting the ability to
perform routine operations

OR
Loss of all Table S-2 offsite (external) communications capability

Table S-2 Communications Systems

Onsite Offsite
System (internal) (external)

Radio Communications System X

Public Address and Intercom System X

Private Branch Telephone Exchange (PBX) X

Sound Powered Telephone System X

Commercial Telephone System X

Dedicated NRC Communications X
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SU4.2 (cont)
Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

This EAL addresses loss of communications capability that either prevents the plant

operations staff from performing routine tasks necessary for onsite plant operations or

inhibits the ability to communicate problems externally to offsite authorities from the

Control Room. The loss of offsite communications ability encompasses the loss of all

means of communications with offsite authorities and is expected to be significantly more

comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform

state and local authorities of plant problems. This should include Commercial Telephone

System (CTS), FAX transmissions and dedicated phone systems. This EAL is applicable

only when extraordinary means are being utilized to make communications possible (e.g.,

relaying of information from radio transmissions, individuals being sent to offsite locations,

etc.).

The station communications system is designed to provide redundant means to

communicate with all essential areas of the station associated with Units 1 and 2 and to

essential locations remote from the station during normal operation and under accident

conditions. Communication systems vital to operation and safety are designed so that

failure of one component would not impair the reliability of the total communications

system. Onsite/offsite communications include one or more of the systems listed in Table

C-2 .(ref. 1).
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SU4.2 (cont)
Radio Communications System (onsite and offsite)

An Ultra-High Frequency (UHF) two-way radio trunking system is provided atthe

Station consisting of base stations/repeaters, mobile units installed in emergency

vehicles, and hand-held portable radios. The radio trunking system provides system

redundancy and independent emergency backup equipment for designated station

functions.

In addition to onsite communications, this system also provides for communications

within a ten mile radius of the Station. During an emergency, thissystem will allow

direct contact with Radiation Monitoring Teams, Security vehicles, and a separate

channel (Talk Group) between the Security Central Alarm Station-and the Surry

County Sheriffs Department.

* Public Address and Intercom System (onsite)

A five channel public address and intercom system (Gai-Tronics System) is installed

in the station. The system power is supplied from a power supply which will

maintain the system in an operational condition in the event of a normal station

service power failure.

* Private Branch Telephone Exchange (PBX) (onsite)

The PBX system provides switched local and trunked telephone service. The PBX

switching equipment is physically located within the Protected Area and is

connected to a commercial telephone exchange in Smithfield, Virginia.
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SU4.2 (cont)
* Sound Powered Telephone System (onsite)

This system is a multiple channel system connecting selected operating areas of

the plant. Headsets consisting of an earphone and microphone are connected to a

two wire channel for direct communication between persons in different areas.

Operation of this system is not dependent on the availability of the electrical power

system. During an emergency, the system would provide an alternate means of

relaying messages.

" Commercial Telephone (offsite)

Commercial telephone lines are provided between the Station and a commercial

telephone exchange in Smithfield, Virginia. These lines are connected into the

Station PBX. In addition, lines are provided for communications between the Station

and the commercial telephone network independent of the PBX system.

* Dedicated NRC Communications (offsite)

Separate commercial telephone lines are dedicated to the NRC and include the

following:
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SU4.2 (cont)
o Emergency Notification System (ENS): The ENS is the system on which

initial notifications, as well as ongoing information about plant systems,

status and parameters, are provided to the NRC. ENS lines are located in the

Control Room, TSC and LEOF.

o Health Physics Network (HPN): Provides for communications regarding

radiological and meteorological conditions, assessments, trends, and

protective measures. HPN lines are located in the TSC and LEOF.

o Reactor Safety Counterpart Link (RSCL): Allows for internal NRC

discussions regarding plant and equipment conditions. RSCL lines are

located in the TSC and LEOF.

o Protective Measures Counterpart Link (PMCL): Allows for the conduct of

internal NRC discussions on radiological releases, meteorological conditions,

and protective measures. PMCL lines are located in the TSC and LEOF.

o Emergency Response Data System (ERDS): Allows for transmittal of reactor

parametric data from the site to the NRC. Plant data will be transmitted to the

NRC Operations Center, via modem, from the PCS.

o Management Counterpart Link (MCL): This system has been established for

internal discussions between the NRC Executive Team Director/members.

and the NRC Director of Site Operations or licensee management. MCL lines

are located in the TSC and LEOF.

o Local Area Network (LAN) Access: Provides access to the NRC local area

network. Telephone jacks are provided in the TSC and LEOF for NRC LAN

access.
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SU4.2 (cont)
SPS Basis Reference(s):

1. Surry Power Station Emergency Plan, Section 7.2
2. UFSAR Section 7.7.1
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SA4.1
Category: S - System Malfunction

Sub-category: 4 - Instrumentation / Communications

Initiating Condition: Unplanned loss of most or all safety-related structures, systems
and components annunciation or indication in Control Room with
EITHER (1) a significant transient in progress, OR (2)
compensatory non-alarming indicators are unavailable

EAL:

SA4.1 Alert

Unplanned loss of most (-75%) or all of EITHER:

0 Annunciators (Panels "A" thru "K")

• Indicators

associated with safety-related structures, systems and components on Unit ( ) MCR
Bench Boards 1 and 2 and Vertical Boards 1 and 2 for > 15 min.

AND EITHER:

A significant transient is in progress (Table S-1)

OR

PCS is unavailable
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SA4.1 (cont)

Table S-1 Significant Transient

Automatic turbine runback > 25% thermal
reactor power-

Electrical load rejection > 25% full
electrical load

Reactor trip

Safety injection activation

Thermal power oscillations of > 10%

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

MCR Bench Boards 1 and 2 and MCR Vertical Boards 1 and 2 are the main panels in the

Main Control Room (MCR) (ref. 1, 2). The control boards for Unit 1 are completely ,

independent of the control boards for Unit 2. Most of the essential instruments and controls

for power operation, andprotective equipment that is immediately needed in cases of

emergency, are mounted on the bench boards in functional groupings. Recorders,

indicators and annunciators are mounted on the vertical boards in agreement, wherever

appropriate, with the functional groupings of the bench boards.

Annunciator panels on the vertical boards are designated by a letter (A, B, C, D, E on

Vertical Board 1-1; F, G, H, J, K on Vertical Board 1-2) (ref. 3). Annunciators or indicators

for this EAL include those identified in the Abnormal Operating Instructions, the

Emergency Operating Instructions and other EALs (e.g., area, process, and/or effluent rad

monitors, etc.).

This EAL recognizes the difficulty associated with monitoring changing plant conditions

without the use of a major portion of the annunciation or indication equipment during a

transient.
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"Unplanned" loss of annunciators or indicators does not include scheduled maintenance

and testing activities.

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system and component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.

Plant design provides redundant safety-related structure, system and component

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, failure

of indications is included in this EAL due to difficulty associated with assessment of plant

conditions. The loss of several safety-related structure, system and component indicators

should remain a function of the specific system or component operability status and will be

addressed by the applicable Technical Specification. The initiation of a Technical

Specification imposed plant shutdown related to instrument loss must be reported via 10

CFR 50.72.

Table S-1, Significant Transients, includes response to automatic or manually initiated

functions such as trips, runbacks involvinggreater than 25% thermal power change, ECCS

injections, or thermal power oscillations of 10% or greater.

If both a major portion of the annunciation system and the Plant Computer System (PCS)

are unavailable to the extent that additional operating personnel are required to monitor

indications, the Alert declaration is required. PCS includes the Emergency Response and

Safety Parameter (ERG/SPDS) displays (ref. 4),
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SA4.1 (cont)
Due to the limited number of safety-related structures, systems and components in

operation during Cold Shutdown, Refueling and Defueled modes, this EAL is not

applicable during these modes of operation. If the operating crew cannot monitor the

transient in progress, the Alert escalates to a Site Area Emergency under EAL SS4.1.

SPS Basis Reference(s):

1. UFSAR Figure 7.7-1

2. 11448-FE-27A Arrangement: Main Control Room, Elevation 27'- 0"

3. UFSAR Section 7.7

4. UFSAR Section 7.9

Page 279 of 334



Surry Power Station

Emergency Action Level Technical Bases Document
Attachment 1- Em6rgency Action Level Technical Bases

Revision x

SS4.1
Category: S - System Malfunction

Sub-category: 4 - Instrumentation / Communications

Initiating Condition: Inability to monitor a significant transient in progress

EAL:

SS4.1 Site Area Emergency

Loss of most (-75%) or all annunciators (Panels "A" thru "K") associated with safety-
related structures, systems and components on Unit ( ) MCR Bench Boards 1 and 2 and
Vertical Boards 1 and 2

AND

PCS is unavailable

AND

Complete loss of ability to monitor any critical safety function status

AND

Significant transient is in progress (Table S-1)

Table S-1 Significant Transient

Automatic turbine runback > 25% thermal
reactor power

Electrical load rejection > 25% full
electrical load

Reactor trip

Safety injection activation

Thermal power oscillations of > 10%

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown
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SS4.1 (cont)
Basis:

MCR Bench Boards 1 and 2 and MCR Vertical Boards 1 and 2 are the main panels in the

Main Control Room (MCR) (ref. 1, 2). The control boards for Unit 1 are completely

independent of the control boards for Unit 2. Most of the essential instruments and controls

for power operation, and protective equipment that is immediately needed in cases of

emergency, are mounted on the bench boards in functional groupings. Recorders,

indicators and annunciators are mounted on the verticalboards in agreement, wherever

appropriate, with the functional groupings of the bench boards. Annunciator panels on the

vertical boards are designated by a letter (A, B, C, D, E on Vertical Board 1-1; F, G, H, J, K

on Vertical Board 1-2) (ref. 3). Annunciators or indicators for this EAL include those

identified in the Abnormal Operating Instructions, the Emergency Operating Instructions

and other EALs (e.g., area, process, and/or effluent rad monitors, etc.).

This EAL recognizes the inability of the Control Room staff to monitor the plant response to

a significant transient. A Site Area Emergency exists if the Control Room staff cannot

monitor safety functions needed for protection of the public.

Quantification of "most" is arbitrary. If approximately 75% of the safety-related structure,

system and component annunciators or indications are lost, an elevated risk exists that a

degraded plant condition may be undetected. A detailed count of the lost instrumentation is

not required. The judgment of the Shift Manager, however, should be used as the

threshold for determining the severity of the plant conditions.
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SS4.1 (cont)
EOPs are entered if a significant transient is in progress. The hierarchy on controlling and

maintaining safety functions within acceptance criteria are specified therein and include the

following:

" Reactivity control (ability to shut down the reactor and keep it shutdown)

" RCS inventory (ability to cool the core)

, Secondary heat removal (ability to maintain a heat sink)

* Spent Fuel Pit cooling (ability to remove decay heat from irradiated fuel in storage)

Table S-1, Significant Transients, 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.

Indications needed to monitor safety functions necessary for protection of the public must

include Control Room indications, computer generated indications (i.e., PCS and SPDS)

and dedicated annunciation capability. The specific indications should be those used to

determine such functions as the ability to shut down the reactor, maintain the core cooled

and in a coolable geometry, remove heat from the core, and maintain the reactor coolant

system and Containment intact.

Planned actions are included in the EAL since a loss of instrumentation of this magnitude

is of such significance during a transient that the cause of the loss is not an ameliorating

factor.

SPS Basis Reference(s):

1. UFSAR Figure 7.7-1

2. 11448-FE-27A Arrangement: Main Control Room, Elevation 27'- 0"

3. UFSAR Section 7.7

4. UFSAR Section 7.9
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SU5.1
Category: S - System Malfunction

Sub-category: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.1 Notification of Unusual Event

Dose rate at one foot (Note 5) from EITHER:

1 ml RCS sample > 0.38 mR/hr

OR
20 ml RCS sample > 7.0 mR/hr

OR

250 ml RCS sample > 79 mR/hr

Note 5: If actual reactor coolant activity samples are available at the time of the radiation measurement that

indicate coolant activity levels are below that specified in EAL SU5.3 (Technical Specification coolant activity

limit), declaration of the NOUE is not required under this EAL threshold.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

RCS sample one foot dose rates in excess of 0.38 mR/hr for a one ml sample or in excess

of 7.0 mR/hr for a 20 ml sample or in excess of 79 mR/hr for a 250 ml sample are

indicative of coolant activity in excess of 10 ACi/cc DEI-131. Dose rate is assumed to

result from radioactive iodines (1-131 thru 1-135) in RCS in concentrations corresponding to

10 pCi/cc DEI-131. 10 gCi/cc DEI-131 was used becausethis value exceeds Technical

Specification limits that require reactor shutdown (ref. 1).
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SU5.1 (cont)
This EAL is included as a NOUE because it is considered to be a potential degradation of

the level of safety of the plant and a potential precursor of more serious problems.

Escalation of this EAL to the Alert level is via the Fission Product Barriers matrix.

SPS Basis Reference(s):

1. NAF-07-002 Memo from Claude Flory to Brian McBride "NAPS/SPS EAL Upgrade
Project - RCS Specific Activity" dated 1/29/07
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SU5.2
Category: S - System Malfunction

Sub-category: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.2 Notification of Unusual Event

With letdown in service, Reactor Coolant Letdown Radiation Monitor CH-RI-( )18 or CH-
RI-( )19 > 1.69 x 105 cpm (Note 5)

Note 5: If actual reactor coolant activity samples are available at the time of the radiation measurement that

indicate coolant activity levels are below that specified in EAL SU5.3 (Technical Specification coolant activity

limit), declaration of the NOUE is not required under this EAL threshold.

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

The normal charging and letdown flow path allows purification of the reactor coolant and

control of the RCS volume. Hot reactor coolant from the cold leg of loop A passes through

the regenerative heat exchanger. The regenerative heat exchanger cools the letdown

stream. The discharge of the regenerative heat exchanger then passes through the non-

regenerative heat exchanger, where its temperature is further reduced. A letdown filter

removes suspended solids from the stream before entering one of five demineralizers. A

portion of the letdown stream bypasses the demineralizers and flows through radiation

monitors for CH-RI-( )1 8 and CH-RI-( )1 9 to detect fission, product activity in the reactor

coolant and warn of a potential fuel element failure.
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SU5.2 (cont)
When letdown is in service, a monitor reading above the threshold value is indicative of

more than 10 pCi/cc DE 1-131 accident mix (ref. 1 ) after 1 hour of decay. A monitor reading

in excess of the threshold value (1.69E5 cpm, equivalent to 10 pCi/cc) indicates a

challenge to the Technical Specification allowable limits for fuel clad degradation (iodine

spike) requiring a reactor shutdown and be cooled down below 500' F within 6 hours. -

Escalation of this EAL to the Alert level is via the Fission Product Barriers matrix.

SPS Basis Reference(s):

1. CALC PA-0236, Rev. 0 Post Accident Letdown Radiation Monitor Response for Surry

2. Engineering Transmittal No. CME 95-0054, Rev. 1 Reactor Coolant Letdown Radiation
Monitor Setpoints

3. UFSAR Section 9.3.4

4. HP-3010.040 Radiation Monitoring System Setpoint Determination

5. ( )-AP-5 Unit 1 Radiation Monitoring System
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SU5.3
Category: S - System Malfunction

Sub-category: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.3 Notification of Unusual Event

Coolant activity > 1.0 pCi/cc DE 1-131 for > 48 hours

OR
Coolant activity >10 pCi/cc DE 1-131

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Coolant activity in excess of 1.0 pCi/cc indicates a challenge to the Technical Specification

allowable limits for fuel clad degradation, with 48 hours to restore coolant activity below the

limit. If coolant activity exceeds 10 pCi/cc, the reactor shall be shut down and cooled to

500 OF or less within 6 hours after detection. This EAL addresses'reactor coolant samples

exceeding coolant Technical Specifications for steady state operations. This EAL

addresses reactor coolant samples exceeding the Technical Specification LCO, which are

applicable for Modes 1, 2 and 3 with RCS average temperature (Tavg) > 500*F (ref. 1). The

Technical Specification limits accommodate an iodine spike phenomenon that may occur

following changes in thermal power. The Technical Specification LCO limits are

established to minimize the offsite radiological dose consequences in the event of a steam

generator tube rupture (SGTR) accident (ref. 2). Escalation of this EAL to the Alert level is

via the Fission Product Barriers matrix.
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SPS Basis Reference(s):

1. Technical Specifications 3.1.D
2. UFSAR Section 14.3.1
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SU6.1
Category: S - System Malfunction

Sub-category: 6 - RCS Leakage

Initiating Condition: RCS leakage

EAL:

SU6.1 Notification of Unusual Event

Unidentified or pressure boundary leakage > 10 gpm

OR

Identified leakage > 25 gpm

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

The conditions of this EAL may be a precursor of more serious conditions and, as a result,

is considered to be a potential degradation of the level of safety of the plant. Manual or

computer-calculated water balance inventory methods are normally used to determine

RCS leakage.

Increasing primary plant leakage, as indicated by any of the following (ref. 1):

* Increasing makeup rate to maintain.VCT level

* Increasing charging flow to maintain PRZR level

* PRZR pressure decreasing

* High temperature on PRZR safety valves or PORV relief lines

* High temperature on Reactor Vessel flange leakoff line

* High level in PRT, PDTT, CC Surge Tank or SI Accumulators
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SU6M1 (cont)
* Abnormal Containment indications:

o Increasing radiation monitor readings

o Increasing sump level

o Increasing temperature or pressure

* Abnormal Auxiliary Building indications:

o Increasing radiation monitor readings

o Sump high level alarm

* Abnormal primary to secondary leakage indications:

o Increasing radiation monitor readings

o SG water level or feed flow abnormality

The 10 gpm value for the unidentified leakage and pressure boundary leakage was

selected because it is quantifiable with normal Control Room leak detection methods. ()-

OPT-RC-10.0, Reactor Coolant Leakage - Computer Calculated, and ( )-OPT-RC-10.01,

Reactor Coolant Leakage - Manually Calculated, are performed to determine the source

and flow rate of the leakage. Steam Generator leakage is also considered when evaluating

unidentified leakage. The 25 gpm value for identified leakage is set at a higher value

because of the significance of identified leakage in comparison to unidentified or pressure.

boundary leakage. Escalation of this EAL to the Alert level is via the Fission Product

Barriers matrix.
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SU6.1 (cont)
SPS Basis Reference(s):

1. ()-AP-16.00 Excessive RCS Leakage

2. ()-OPT-RC-10.0 Reactor Coolant Leakage - Computer Calculated

3. (.)-OPT-RC-10.01 Reactor Coolant Leakage - Manually Calculated

4. ()-AP-24.00 Minor SG Tube Leak

5. ()-AP-24.01 Large Steam Generator Tube Leak

6. UFSAR Section 4.2.7

7. Technical Specifications 3.1.C
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SU7.1
Category: S - System Malfunction

Sub-category: 7 - Inadvertent Criticality

Initiating Condition: Inadvertent criticality

EAL:

SU7.1 Notification of Unusual Event

An unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Sustained is defined as prolonged, not intermittent or of transitory nature.

This EAL addresses inadvertent criticality events. While the primary concern of this EAL is

criticality events that occur in Cold Shutdown or Refueling modes (see EAL CU6.1)

(NUREG 1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants

in the United States), the EAL is applicable in other modes in which inadvertent criticalities

are possible. This EAL indicates a potential degradation of the level of safety of the plant,

warranting a NOUE classification. This EAL excludes inadvertent criticalities that occur

during planned reactivity changes associated with reactor startups (e.g., criticality earlier

than estimated). The Cold Shutdown/Refueling EAL is CU6.1. Escalation would be by the

Fission Product Barrier matrix, as appropriate to the operating mode at the time of the

event.
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SU7.1 (cont)

The term "sustained" is used in order to allow exclusion of expected short-term positive:

startup rates from planned fuel bundle or control rod movements during core alteration.

These short-term positive startup rates are the result of the increase in neutron population

due to subcritical multiplication.

SPS Basis Reference(s):

1. UFSAR Section 7.4

2. UFSAR Table 7.4-1

3. UFSAR Table 7.4-2
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Cate-gory F - Fission Product Barriers

EAL Group: Hot Conditions (RCS temperature > 2001F);

EALs in this category are applicable only in the

hot operating modes.

EALs in this category represent threats to the defense in depth design concept that

precludes the release of highly radioactive fission products to the environment. This

concept relies on multiple physical barriers any one of which, if maintained intact,

precludes the release of significant amounts of radioactive fission products to the

environment. The primary fission product barriers are:

A. Reactor Fuel Clad (FC): The zirconium tubes which house the ceramic uranium

oxide pellets along with the end plugs which are welded into each end of the fuel

rods comprise the fuel clad.

B. Reactor Coolant System (RCS): The Reactor Vessel shell, vessel head, vessel

nozzles and penetrations and all primary systems directly connected to the Reactor

Vessel up to the first isolation valve comprise the RCS.

C. Containment (CTMT): The vapor Containment structure and all isolation valves

required to maintain Containment integrity under accident conditions comprise the

Containment barrier.

The EALs in this categoryrequire evaluation of the loss and potential loss thresholds listed

in the fission product barrier matrix (Attachment 2). "Loss" and "Potential Loss" signify the

relative damage and threat of damage to the barrier. "Loss" means the barrier no longer

assures containment of radioactive materials. "Potential Loss" means integrity of the

barrier is threatened and could be lost if conditions continue to degrade. The number of

barriers that are lost or potentially lost and the following criteria determine the appropriate

emergency classification level:

Notification of Unusual Event:
Any loss or any potential loss of Containment

Alert:
Any loss or any potential loss of either Fuel Clad or RCS

Site Area Emergency:

Loss or potential loss of any two barriers
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General Emergency:
Loss of any two barriers and loss or potential loss of third barrier

The logic used for emergency classification based on fission product barrier monitoring

should reflect the following considerations:

" The Fuel Clad barrier and the RCS barrier are weighted more heavily than the
Containment barrier. NOUE EALs associated with RCS and Fuel Clad barriers are
addressed under System Malfunction EALs.

" At the Site Area Emergency level, there must be some ability to dynamically assess
how far present conditions are from the threshold for a General Emergency. For
example, if Fuel Clad and RCS barrier "loss" EALs existed, that, in addition to offsite
dose assessments, would require continual assessments of radioactive inventory
and containment integrity. Alternatively, if both Fuel Clad and RCS barrier
"Potential Loss" EALs existed, the SEM would have more assurance that there was
no immediate need to escalate to a General Emergency.

* The ability to escalate to higher emergency classes as an event deteriorates must
be maintained. For example, RCS leakage steadily increasing would represent an
increasing risk to public health and safety.

Fission product barrier monitoring must be capable of addressing dynamic conditions. If

reaching a loss or potential loss threshold is imminent while an event or multiple events

occur, judgment dictates that the imminent situation deserves classification as if the

thresholds were actually exceeded.

Page 295 of 334



Surry Power Station Revision x

Emergency Action Level Technical Bases Document
Attachment 1 - Emergency Action Level Technical Bases

FUI.1
Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Any loss or any potential loss of Containment

EAL:

FUI.1 Notification of Unusual Event

Any loss or any potential loss of Containment (Table F-i)

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

Fuel Clad and RCS barriers are weighted more heavily than the Containment barrier.

Unlike the Fuel Clad and RCS barriers, the loss of either of which results in an Alert (EAL

FAI.1), loss of the Containment barrier in and of itself does not result in the relocation of

radioactive materials or the potential for degradation of core cooling capability. However,

loss or potential loss of the Containment barrier in combination with the loss or potential

loss of either the Fuel Clad or RCS barrier results in declaration of a Site Area Emergency

under EAL FS1.1.

SPS Basis Reference(s):

None
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FAI.1
Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Any loss or any potential loss of either Fuel Clad or RCS

EAL:

FAI.1 Alert

Any loss or any potential loss of either Fuel Clad or RCS (Table F-i)

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the Alert classification level, Fuel Clad and RCS barriers are weighted more heavily

than the Containment barrier. Unlike the Containment barrier, loss or potential loss of

either the Fuel Clad or RCS barrier may result in the relocation of radioactive materials or

degradation of core cooling capability. Note that the loss or potential loss of Containment

barrier in combination with loss or potential loss of either, Fuel Clad or RCS barrier results

in declaration of a Site Area Emergency under EAL FS1.1.

SPS Basis Reference(s):

None
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FSI.1
Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Loss or potential loss of any two barriers

EAL:

FSI.1 Site Area Emergency

Loss or potential loss of any two barriers (Table F-i)

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the Site Area Emergency classification level, each barrier is weighted equally. A Site

Area Emergency is therefore appropriate for any combination of the following conditions:

* One barrier loss and a second barrier loss (i.e., loss - loss)

* One barrier loss and a second barrier potential loss (i.e., loss - potential loss)

* One barrier potential loss and a second barrier potential loss (i.e., potential loss -

potential loss)
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FSI.1 (cont)
At the Site Area Emergency classification level, the ability to dynamically assess the'

proximity of present conditions with respect to the threshold for a General Emergency is

important. For example, the existence of Fuel Clad and RCS Barrier loss thresholds in

addition to offsite dose assessments would require continual assessments of radioactive

inventory and Containment integrity in anticipation of reaching a General Emergency

classification. Alternatively, if both Fuel Clad and RCS potential loss thresholds existed,

the SEM would have greater assurance that escalation to a General Emergency is less

imminent.

SPS Basis Reference(s):

None

Page 299 of 334



Surry Power Station Revision x

Emergency Action Level Technical Bases Document
Attachment 1 - Emergency Action Level Technical Bases

FGI.1
Category: Fission Product Barriers

Sub-category: N/A

Initiating Condition: Loss of any two barriers AND loss or potential loss of third barrier

EAL:

FGI.1 General Emergency

Loss of any two barriers

AND

Loss or potential loss of third barrier (Table F-i)

Mode Applicability:

1 - Power Operation, 2 - Reactor Critical, 3 - Hot Shutdown, 4 - Intermediate Shutdown

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Attachment 2 lists

the fission product barrier thresholds, bases and references.

At the General Emergency classification level each barrier is weighted equally. A General

Emergency is therefore appropriate for any combination of the following conditions:

* Loss of Fuel Clad, RCS and Containment barriers

* Loss of Fuel Clad and RCS barriers with potential loss of Containment barrier

* Loss of RCS and Containment barriers with potential loss of Fuel Clad barrier

* Loss of Fuel Clad and Containment barriers with potential loss of RCS barrier

SPS Basis Reference(s):

None
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Fuel Clad Barrier Potential Loss

1. CSFST Core Cooling-ORANGE

OR

CSFST Heat Sink-Red and-heat sink required

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is

entered if core exit thermocouples (TCs) are less than 1,2000 F, RCS subcooling

based on core exit TCs is less than or equal to 30°F [85 0F], and any of the following

(ref. 1, 2):

No RCPs are running and either: core exit TCs are greater than or equal to

700°F and RVLIS full range is greater than 46%, or core exit TCs are less

than 700°F and RVLIS full range is less than or equal to 46%.

* At least one RCP is running and Reactor Vessel water level is less than or

equal to RVLIS dynamic head readings in Table F-2.

Table F-2 Reactor Vessel Water Level Thresholds

RVLIS No. ThresholdRCPs

Full Range None 46%

Dynamic Range 3 63%

2 41%

1 30%

These conditions indicate subcooling has been lost and that some fuel clad damage

may potentially occur.
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Indication that heat removal is extremely challenged is manifested by entry to

CSFST Heat Sink-RED path (ref. 3, 4). CSFST Heat Sink-RED path is entered if all

SG narrow range levels are less than or equal to 12% [18%] and total FW flow is

less than or equal to 350 gpm [450 gpm]. The combination of these conditions when

heat sink is required indicates the ultimate heat sink function is under extreme

challenge. The phrase "and heat sink required" precludes over-classification for

conditions in which RCS pressure is less than SG pressure or Heat Sink-RED path

entry was created by operator action directed by an Emergency Operating

Procedure. This condition addresses loss of functions required for hot shutdown

with the reactor at pressure and temperature and thus is a challenge of the Fuel

Clad barrier.

CSFST values enclosed in brackets apply under Adverse Containment conditions

(ref. 5):

" Containment pressure greater than 20 psia, or

" Containment Radiation greater than 1.0E5 R/hr

SPS References:

1. EOP F-2 Core Cooling
2. ( )-FR-C.2 Response to Degraded Core Cooling
3. EOP F-3 Heat Sink
4. ( )-FR-H.1 Response to Loss of Secondary Heat Sink
5. EOP E-0 Reactor Trip or Safety Injection

2. Core exit TCs > 700OF

The core exit TC value corresponds to the temperature in the Core Cooling Critical

Safety Function Status Tree (CSFST) ORANGE path but is evaluated separately

.because the CSFST considers the degree of subcooling prior to status

determination. This threshold is an explicit Fuel Clad potential loss to address

conditions when the CSFSTs may not be in use (initiation after SI is blocked). This

temperature indicates subcooling has been lost and that some fuel clad damage

may occur.
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SPS References:

1. F-2 Core Cooling
2. ( )-FR-C.2 Response to Degraded Core Cooling

3. Reactor Vessel water level < Table F-2 thresholds

Table F-2 Reactor Vessel Water Level Thresholds

NO.
RVLIS NC. ThresholdRCPs

Full Range None 46%

Dynamic Range 3 63%

2 41%

1 30%

The Reactor Vessel water levels listed in Table F-2 (ref. 1) are used in the EOPs to

signal core uncovery and are, therefore, indications of inadequate coolant

inventory. According to the Core Cooling-ORANGE path, these water levels

indicate subcooling has been lost and that some fuel clad damage may occur.

SPS References:

1. F-2 Core Cooling
2. ( )-FR-C.1 Response to Inadequate Core Cooling

4. Any condition in the opinion of the SEM that indicates potential loss of the

Fuel Clad barrier

The Station Emergency Manager (SEM) judgment threshold addresses any other

factors relevant to determining if the Fuel Clad barrier is potentially lost. Such a

determination should include imminent barrier degradation, barrier monitoring

capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur based .... Formatted: Tab stops: Not at 1.25"

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.
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Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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Fuel Clad Barrier Loss

1. CSFST Core Cooling-RED

Critical Safety Function Status Tree (CSFST) Core Cooling-RED path is entered if

either (ref. 1,.2):

9 Core exit TCs are greater than or equal to 1,2000 F, or

0 Core exit TCs are greater than or equal to 7001F with RCS subcooling based

on core exit TCs less than or equal to 301F [85 0F], no RCPs are running, and

RVLIS full range is less than or equal to 46%.

CSFST values enclosed in brackets apply Under Adverse Containment conditions

(ref. 3):

0 Containment pressure greater than 20 psia, or

• Containment Radiation greater than 1.0E5 R/hr

Either set of conditions indicates significant core exit superheating and core

uncovery. This is considered a loss of the Fuel Clad barrier.

SPS References:

1. F-2 Core Cooling
2. ( )-FR-C.1 Response to Inadequate Core Cooling
3. E-0 Reactor Trip or Safety Injection

2. Core exit TCs > 1,2000 F

Core exit TC readings greater than 1200°F indicate significant core exit

superheating and core uncovery. This is considered a loss of the Fuel Clad barrier.

SPS References:

1. F-2 Core Cooling
2. ( )-FR-C.1 Response to Inadequate Core Cooling
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3. Containment High Range Radiation Monitor > Table F-3 Fuel Clad Loss

threshold

Containment radiation monitor readings greater than the Table F-3 (ref. 1) Fuel Clad

threshold indicate the release of reactor coolant; with elevated activity indicative ofF-

fuel damage, into the Containment. The reading is derived assuming the

instantaneous release and dispersal of the reactor coolant noble gas and iodine

inventory associated with a concentration of 300 pCi/cc DE 1-131 into the

Containment atmosphere. Reactor coolant concentrations of this magnitude are

several times larger than the maximum concentrations (including iodine spiking)

allowed within Technical Specifications and are therefore indicative of fuel damage

(approximately 5% clad failure depending on core inventory and RCS volume). This

value is higher than that specified for RCS Barrier Loss #1.

The values used in Table F-3 were derived using the DAMAGE program. The

following graph shows the expected monitor response to 5% clad failure for a given

time after shutdown. Values were placed in a table to simplify use for individuals

classifying an event. (Note: Some values were rounded down to facilitate

readability of logarithmic meters in the Control Room.)
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Table F-3 ContainmentHigh Range Radiation Monitor Thresholds
RM-RI-027 or RM-RI-028

Time After Fuel Clad RCS Containment
Shutdown, Loss Loss Potential Loss

(hrs) (R/hr) (RPhr) (RPhr)

< 2 260 5 1000

>2 to 4 150 5 600

>4 to 8 95 5 350

> 8 to-12 50 5 200

>12 25 5 100

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RI-( )27 and

RM-RI -( )28.

SPS References:

1. SPS Core Damage Computer Program

2. CALC-PA-0186 Rev. 000, Containment High Range Monitor Response
Curves for North Anna and Surry
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4. Dose rate at one foot from EITHER:
1 ml RCS sample> 13.7 mR/hr

OR
20 ml RCS sample > 250 mR/hr

OR
250 ml RCS sample > 2,800 mR/hr

An alternative method used to determine 5% failed fuel (-7300 pCi/cc DE 1-131) is to

take a survey meter reading of either a 1, 20 or 250 milliliter sample of RCS at one

foot distance. Dose rate is assumed to result from radioactive iodines (1-131 thru I-

135) in RCS in concentrations corresponding to a loss of 5% of gap radioactivity.

For 5% loss of gap it is assumed that 2% of core inventory of radioactive iodines

are in the gap. Core inventory was obtained from Calculation PA-0186 and RCS

volume from DAMAGE code to yield iodine radioactivity concentrations in the RCS

sample. The code MICROSHIELD was then used to determine dose rate at one

foot from various volumes of RCS sample.

SPS References:

1. NAF-07-002 Memo from Claude Flory to Brian McBride "NAPS/SPS EAL
Upgrade Project - RCS Specific Activity" dated 1/29/07

5. With letdown in service, Reactor Coolant Letdown Radiation Monitor
CH-RI-( )18 or CH-RI-( )19 > 5.0 x 106 cpm

The normal charging and letdown flow path allows purification of the reactor coolant

and control of the RCS volume. Hot reactor coolant from the cold leg of loop A

passes through the regenerative heat exchanger. The regenerative heat exchanger

cools the letdown stream. The discharge of the regenerative heat exchanger then

passes through the non-regenerative heat exchanger, where its temperature is

further reduced. A letdown filter removes suspended solids from the. stream before

entering one of five demineralizers. A portion of the letdown stream bypasses the

demineralizers and flows through radiation monitors for CH-RI-( )18 and CH-RI-( )19

to detect fission product activity in the reactor coolant and warn of a potential fuel

element failure.

The letdown monitor reading of 5.0 x 106 cpm is equivalent to 300 pCi/cc DE 1-131

(ref. 1, 2).
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SPS References:

1. Calculation No. PA-0236, Rev. 0 Post Accident Letdown Radiation Monitor

Response for Surry

2. SDBD-SPS-RM System Design Basis Document for Radiation Monitoring

System Surry Power Station

6. Coolant activity > 300 pCi/cc DE 1-131

Elevated reactor coolant activity represents a potential degradation in the level of

safety of the plant and a potential precursor of more serious problems. The

threshold DE 1-131 concentration is well above that expected for iodine spikes and

corresponds to about 2-5% fuel clad damage. When reactor coolant activity

reaches this level, significant clad heating has occurred and thus the Fuel Clad

barrier is considered lost.

SPS References:

1. Calculation No. PA-0236, Rev. 0 Post Accident Letdown Radiation Monitor
Response for Surry
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7. Any condition in the opinion of the SEM that indicates loss of the Fuel Clad

barrier

The Station Emergency Manager (SEM) judgment threshold addresses any other

factors relevant to determining if the Fuel Clad barrier is lost. Such a determination

should include imminent barrier degradation, barrier monitoring capability and

dominant accident sequences.'

* Imminent barrier degradation exists if the degradation will likely occur based

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

* Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None

Formatted: Tab stops: Not at 1.25" I
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Reactor Coolant System Barrier Potential Loss

1. CSFST RCS Integrity-RED

OR

CSFST Heat Sink-RED and heat sink required

Critical Safety Function Status Tree (CSFST) RCS Integrity-RED path is entered if a

temperature decrease in any RCS cold leg is greater than or equal to .1 00°F in last

60 minutes and any RCS pressure-cold leg temperature is to the right of Limit A in

Figure F-1 (ref. 1).

CSFST Heat Sink-RED path is entered if all SG narrow 'range levels are less than or

equal to 12% [18%] and total FW flow is less than or equal to 350 gpm [450 gpm]

(ref. 2). The phrase "and heat sink required" precludes over-classification for

conditions in which RCS pressure is less than SG pressure or Heat Sink-RED path

entry was created by operator action directed by an Emergency Operating

Procedure.

CSFST values enclosed in brackets apply under Adverse Containment conditions

(ref. 3):

• Containment pressure greater than 20 psia, or

" Containment Radiation greater than 1.0E5 RPhr

SPS References:

1. EOP F-4 Integrity
2. EOP F-3 Heat Sink
3. E-0 Reactor Trip or Safety Injection
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Figure F-I: Integrity CSF Operational Limits Curve
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2. Unisolable RCS leak exceeding the capacity of one charging pump (150 gpm)

in the normal charging mode

This threshold is based on the inability to maintain liquid inventory within the RCS

by normal operation of the Chemical and Volume Control System (CVCS). The

CVCS includes three centrifugal charging pumps each with a nominal flow capacity

of 150 gpm (ref. 1). The primary purpose of the charging pumps is to provide the

motive force for injecting charging water into the RCS. They also provide seal water

injection flow to the RCPs, the means to fill isolated RCS loops, and flow for

auxiliary spray to the pressurizer. Additionally, the charging pumps provide high

head safety injection. Upon actuation of the Safety Injection (SI) System, the

charging pumps automatically take suction on the RWSTs and inject into the RCS.

Additionally, the charging pumps recirculate the spilled coolant in the RCSystem,

via the Containment sump and the low head safety injection pumps, after RWST

safety injection water has been depleted. Charging flowrate is determined from a

pressurizer level signal. The Unit 1 and 2 charging pumps have the ability to be

cross connected should all charging pump of either unit become unavailable such

that, either unit can provide charging water to the other unit (ref. 2).

SPS References:

1. UFSAR Table 6.2-5
2. UFSAR Section 6.2.2

3. Any condition in the opinion of the SEM that indicates potential loss of the

RCS barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the RCS barrier is potentially lost. Such a determination should include imminent

barrier degradation, barrier monitoring capability and dominant accident. sequences.

Imminent barrier degradation exists if the degradation will likely occur based .... Formatted: Tab stops: Not at 0.75"

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to the inability to reach final safety

acceptance criteria before completing all checks.
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.Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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Reactor Coolant System Barrier Loss

1. Containment High Ran~ge Radiation Monitor > Table F-3 RCS Loss threshold

Containment radiation monitor readings greater than the Table F-3 (ref. 1) RCS

threshold indicate the release of reactor coolant to the Containment. The readings

assume the instantaneous release and dispersal of the reactor coolant noble gas

and iodine inventory associated with normal operating concentrations (i.e., within

Technical Specifications) into the Containment atmosphere. Because of the very

high fuel clad integrity, only small amounts of noble gases would be dissolved in the

primary coolant. The readings are less than those specified for Fuel Clad barrier

Loss #4 because no damage to the fuel clad is assumed. Only leakage from the

RCS is assumed for this barrier loss threshold.

Conservative estimates (high RCS pCi/cc) indicated that the readings from release

of the normal RCS inventory would be below normal readings on the monitor while

the station was operating. Therefore, a value 5 times the normal Containment

Radiation Monitor Reading of - 1 R/hr is used. The reading is less than that

specified for Fuel Cladding barrier Loss because no damage to the fuel cladding is

assumed. Only leakage from the RCS is assumed for this barrier loss threshold.

The value is high enough to preclude erroneous classification of barrier loss due to

normal plant operations and is the lowest readable value on the monitors.
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Table F-3 Containment High Range Radiation Monitor Thresholds
RM-RI-027 or RM-RI-028

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (R/hr) (R/hr) (R/hr)

< 2 260 5 1000

>2 to 4 150 5 600

>4 to 8 95 5 350

> 8 to 12 50 5 200

>12 25 5 100

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RI-( )27 and

RM-RI -( )28.

SPS References:

1. SPS Core Damage Computer Program

2. CALC-PA-0186 Rev. 000, Containment High Range Monitor Response
Curves for North Anna and Surry
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2. RCS leak rate > available makeup capacity as indicated by a loss of RCS

subcooling: < 30OF [850F]

Core Cooling Critical Safety Function Status Tree indicates-that if RCS subcooling

based on core exit TCs is less than 30°F [85 0F], a loss of RCS subcooling has

occurred (ref. 1). The loss of 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. This threshold addresses

conditions in which leakage from the RCS is greater than available inventory control

capacity such that a loss of subcooling has occurred. ( )-AP-1 6.00, Excessive RCS

Leakage, provides a list of conditions that may be observed when excessive RCS

leakage occurs and provides appropriate actions-to prevent and mitigate the

consequences of RCS leakage.

Following an uncomplicated reactor trip, subcooling margin should be greater than

501F. Subcooling margin greater than 30°F [851F] ensures the fluid surrounding the

core is sufficiently cooled and provides margin for reestablishing flow should

subcooling deteriorate when SI flow is secured. The loss of subcooling is therefore

the fundamental indication that the inventory control systems are incapable of

counteracting the mass loss through the leak in the RCS.

CSFST values enclosed in brackets apply under Adverse Containment conditions

(ref. 2):

* Containment pressure greater than 20 psia, or

* Containment Radiation greater than 1.0E5 RPhr

The loss of subcooling as a result of inability to establish RCS heat transfer to the

ultimate heat sink is indicative of Potential Losses of the Fuel Clad and RCS

barriers.
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SPS References:

-1. F- 2 Core Cooling
2. E-0 Reactor Trip or Safety Injection
3. ()-AP-16.00 Excessive RCS Leakage

3. SGTR that requires ECCS (SI) actuation

In conjunction with Containment barrier Loss #3 and the Fuel Clad barrier

thresholds, this threshold addresses the full spectrum of Steam Generator Tube

Rupture (SGTR) events. To meet this threshold, the leakage must be large enough

to require actuation of ECCS (SI). ECCS (SI) actuation is caused by (ref. 1):

e Low-low pressurizer pressure

0 High Containment pressure

o High steam-line differential pressure between each steam line and the main

steam header

0 High steam-line flow in two of three steam lines, coincident with either low

steam-line pressure or low Tavg

SPS References:

1. Technical Specifications Table 3.7-2
2. UFSAR Section 6.2.2.1

3. 1A-F3 SI Initiated Train A
4. 1A-F4 SI Initiated Train A
5. 2A-F3 SI Initiated Train B
6. 2A-F4 SI Initiated Train B
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4. -Any condition in the opinion of the SEM that indicates loss of the RCS barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the RCS barrier is lost. Such a determination should include imminent barrier

degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur based . .- Formatted: Tab stops: Not at 1.25"

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to the recognition of the inability to

reach safety acceptance criteria before completion of all checks.

Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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Containment Barrier Potential Loss

1. CSFST Containment-RED

Critical Safety Function Status Tree (CSFST) Containment-Red path is entered' if

Containment pressure is equal to or greater than 60 psia. This pressure is the

Containment design pressure and is in excess of that expected from the design

basis loss of coolant accident. This threshold is indicative of a loss of both RCS and

Fuel Clad barriers in that it is not possible to reach this condition without severe

core degradation (metal-water reaction) or failure to trip in combination with RCS

breach. This combination of conditions would be expected to require the declaration

of a General Emergency.

SPS References:

1. EOP F-5 Containment
2. UFSAR Section 5.4

2. Core exit TCs > 1,200°F

AND

Restoration procedures not effective within 15 min.

Note: Restoration procedures are considered effective if Core exit TCs readings
are lowering or Reactor Vessel water level is rising within 15 min. after
restoration procedure entry

This threshold indicates significant core exit superheating and core uncovery, If

core exit thermocouple (TC) readings are greater than 1,200°F, Fuel Clad barrier is

lost. Core exit TCs provide an indirect indication of fuel clad temperature by

measuring the temperature of the primary coolant that leaves the core region..

Although clad rupture due to high temperature is not expected for core exit TC

readings less than the.threshold, temperatures of this magnitude signal significant

-superheating of the reactor coolant and core uncovery. Events that result in core

exit TC readings above the loss threshold are severe accidents and are a severe

accident management "Badly Damaged (BD)" condition. The BD descriptor signifies

possible core overheating to the point that clad ballooning/collapse may occur and

portions of the core may have melted.
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It must also be assumed the loss of RCS inventory is a result of a loss of the RCS

barrier. These conditions, if not mitigated, can lead to core melt which in turn may

result in a loss of Containment. Severe accident analyses (e.g., NUREG-1 150)

have concluded that function restoration procedures can arrest core degradation

within the Reactor Vessel in a significant fraction of the core damage scenarios,

and 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. The 15-minute period allows

implementation of procedural guidance to restore RCS inventory. The SEM should

make the declaration as soon as it is determined the guidance has not been or will

not be effective in restoring temperature below the threshold.

SPS References:

1. F- 2 Core Cooling
2. ( )-FR-C.1 Response to Inadequate Core Cooling
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3. All of the following:

" Core exit TCs > 700°F

* Reactor Vessel water level < Table F-2 thresholds

* Restoration procedures not effective within 15 min.

Table F-2 Reactor Vessel Water Level Thresholds

No.RVLIS RCPs Threshold

Full Range None 46%

Dynamic Range 3 63%

2 41%

1 30%

Note: Restoration procedures are considered effective if Core exit TCs readings
are lowering or Reactor Vessel water level is rising within 15 min. after
restoration procedure entry

This threshold indicates significant core exit superheating (core exit TC readings >700°F)

and core uncovery. It must be assumed that the loss of RCS inventory is a result of a loss

of the RCS barrier. If RVLIS is reading greater than or equal to the Table F-2 thresholds,

safety injection has been successful in restoring RCS inventory and core cooling. In the

event that RVLIS reads less than Table F-2 thresholds, core cooling continues to be

degraded. These conditions, if not mitigated, will likely lead to core melt which will in turn

result in a challenge of Containment.

Severe accident analyses (e.g., NUREG-1 150) 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 procedures will be effective should be apparent

within 15 minutes. The SEM should make the declaration as soon as it is

determined that the procedures have not been, or will not be effective.
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SPS References:

1. F- 2 Core Cooling
2. ( )-FR-C.2. Response to Degraded Core Cooling

4. Containment High Range Radiation Monitor > Table F-3 Containment

Potential Loss threshold

Containment radiation monitor readings greater than the Table F-3 (ref. 1)

Containment Potential Loss threshold values indicate significant fuel damage well in

excess of that required for loss of the RCS barrier and the Fuel Clad barrier.

NUREG-1228 "Source. Estimations During Incident Response to Severe Nuclear

Power Plant Accidents" states that such readings do not exist when the amount of

clad damage is less than 20%. A major release of radioactivity requiring offsite

protective actions from core damage is not possible unless a major failure into the

reactor coolant has occurred. Regardless of whether the Containmentbarrier itself

is challenged, this amount of activity in Containment could have severe

consequences if released. It is, therefore, prudent to treat this as a Potential Loss of

the Containment barrier.

The values used in Table F-3 were derived using the DAMAGE program. The

following graph shows the expected monitor response to 20% clad failure for a

given time after shutdown. Values were place in a table to simplify use for

individuals classifying and event. (Note: Some values were rounded down to

facilitate readability of logarithmic meters in the Control Room.)
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SPS CHRRM Response to 20% Clad Failure

4000,

-3 AI\J I I I I_ I _IIII
2500

1500 2
U +-,-~-+-,-~--~-,-

0 1 2 3 4 5 6 7 8

Time Post Shutdown (hr)

9 10 11 12

Table F-3 Containment High Range Radiation Monitor Thresholds
RM-RI-027 or RM-RI-028

Time After Fuel Clad RCS Containment
Shutdown Loss Loss Potential Loss

(hrs) (R/hr) (R/hr) (R/hr)

< 2 260 5 1000

>2 to 4 150 5 600

>4 to 8 95 5 350

> 8 to 12 50 5 200

>12 25 5 100

The readings are higher than that specified for Fuel Clad barrier Loss #3 and RCS

barrier Loss #3. Containment radiation readings at or above the Containment

barrier Potential Loss threshold, therefore, signify a loss of two fission product

barriers and Potential Loss of a third, indicating the need to upgrade the emergency

classification to a General Emergency.

It is important to recognize that the radiation monitor may be sensitive to shine from

the Reactor Vessel or RCS piping.

Monitors used for this fission product barrier loss threshold are RM-RI-( )27 and

RM-RI -( )28.
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SPS References:

1. SPS Core Damage Computer Program

2. CALC-PA-0186 Rev. 000, Containment High Range Monitor Response
Curves for North Anna and Surry

5. Containment pressure 60 psia and increasing

This threshold is the Containment design pressure and is in excess of that expected

from the design basis loss of coolant accident (LOCA). Proper actuation and

operation of the Containment heat removal system when required should maintain

Containment pressure well below the design pressure. The Containment response

for the spectrum of LOCAs considered in the plant design basis is described in

Section .6 of the UFSAR. The threshold is therefore indicative of a loss of both RCS

and Fuel Clad barriers in that it should not be reached without severe core

degradation (metal-water reaction) or failure to trip in combination with RCS breach.

This condition would be expected to require the declaration of a General

Emergency.

SPS References:

1. ()-F-0 Critical Safety Function Status Trees, Attachment 5 Containment
2. UFSAR Section 6.2.1
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6. Containment hydrogen concentration _ 4%

After a LOCA, the Containment atmosphere is a homogeneous mixture of steam,

air, solid and gaseous fission products, hydrogen, and water droplets. During and

following a LOCA, the hydrogen concentration in the Containment results from

radiolytic decomposition of water and metal-water reaction. If hydrogen

concentration reaches or exceeds the lower flammability limit (4%, ref. 1) in an

oxygen rich environment, a potentially explosive mixture exists. Operation of the

Containment Hydrogen Recombiner with Containment hydrogen concentrations at

or above 4% could result in ignition of the hydrogen. If the combustible mixture

ignites inside Containment, loss of the Containment barrier could occur. To

generate such levels of combustible gas, loss of the Fuel Clad and RCS barriers

must also have occurred. Since this threshold is also indicative of loss of both Fuel

Clad and RCS barriers with the Potential Loss of the Containment barrier, it

therefore will likely warrant declaration of a General Emergency.

Containment hydrogen analyzers H2A-GW( )04 provide indication hydrogen

concentration on the post-accident monitoring panel in the Control- Room (ref. 2).

SPS References:

1. ( )-FR-C.1 Response to Inadequate Core Cooling
2. SAMG CA-3 Calculation Aid Number 3 - Hydrogen Flammability in

Containment

7. Containment pressure > 23 psia with less than one full train of
depressurization equipment operating

This threshold represents a Potential Loss of the Containment barrier because the

Containment heat removal and depressurization equipment (but not including

Containment venting strategies) is either lost or degraded. The spray systems

consist of two separate parallel Containment Spray Subsystems, each of 100

percent capacity, and four separate parallel Recirculation Spray Subsystems, each

of 50 percent capacity.
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With one Containment Spray Subsystem and two Recirculation Spray Subsystems

operating together, the spray systems are capable of cooling and depressurizing

the Containment to 0.5 psig in less than 60 minutes and to subatmospheric

pressure within 4 hours following the Design Basis Accident. The Recirculation

Spray Subsystems are capable of maintaining subatmospheric pressure in the

Containment indefinitely following the Design Basis Accident when used in

conjunction with the Containment Vacuum System to remove any long term air

inleakage (ref. 1).

As Containment pressure increases to 23 psia (ref. 2), a Consequence Limiting

Safeguards (CLS) Syýtem Hi-Hi signal is generated and the equipment should

actuate and begin performing its function. The design basis accident analyses and

evaluations assume the operation of one Containment Spray Subsystem and two

Recirculation Spray Subsystems, which is therefore defined to be "one full train of

depressurization equipment." If less than this equipment is operating per design

and Containment pressure is above the actuation setpoint, the threshold is met.

SPS References:

1. Technical Specifications Section 3.4 Spray Systems
2. EOP F-5 Containment
3. ( )-FR-Z.1 Response to High Containment Pressure
4. Technical Specifications Section 3.4 Spray Systems
5. UFSAR Section 6.3.1

8. Any condition in the opinion of the SEM that indicates potential loss of the
Containment barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the Containment barrier is potentially lost. Such a determination should include

imminent barrier degradation, barrier monitoring capability, and dominant accident

sequences.
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Imminent barrier degradation exists if the degradation will likely occur based .... - Formatted: Tab stops: Notat 1.25"

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.

Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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Containment Barrier Loss

1. A Containment pressure rise followed by a rapid unexplained drop in
containment pressure

Rapid unexplained loss of pressure (i.e., not attributable to Containment spray

operation, running Containment Fan Cooling Units or condensation effects)

following an initial pressure increase indicates a loss of both RCS and Containment

integrity. UFSAR Section 5 describes Containment pressure response under

accident conditions. Figure F-2 illustrates the Containment pressure trend for typical

LOCA events.

SPS References:

1. UFSAR Figure 5.3-1
2. UFSAR Section 5.4.2
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Figure F-2 Containment Pressure Trend for LOCA Events (ref. 1)
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2. Following LOCA, Containment pressure or sump level response not

consistent with LOCA conditions

This threshold addresses unexpected changes occurring in Containment pressure

or sump level that are not explainable due to operator actions or automatic system

actions. Containment pressure and sump levels should increase as a result of the

mass and energy release into Containment from a LOCA. Thus, Containment

pressure or sump levels not increasing indicate Containment bypass and a loss of

Containment integrity. UFSAR Section 6 describes Containment pressure response

for LOCA events.

SPS References:

1. UFSAR Section 6.2

3. Ruptured SG is also faulted outside of Containment

Steam Generator (SG) tube leakage can represent a bypass of the Containment

barrier as well as a loss of the RCS barrier. This threshold addresses the condition

in which a ruptured SG is also faulted and represents a bypass of the RCS and

Containment barriers. A faulted SG means the existence of secondary side leakage

that results in an uncontrolled decrease in steam generator pressure or the steam

generator being completely depressurized. A ruptured SG means the existence of

primary-to-secondary leakage of a magnitude sufficient to require or cause a

reactor trip and safety injection. In conjunction with RCS barrier Loss #2, this

threshold would always result in the declaration of a Site Area Emergency.

SPS References:

1. ()-E-2 Faulted Steam Generator Isolation
2. ()-E-3 Steam Generator Tube Rupture

Page 331 of 334



Surry Power Station Revision x
Emergency Action Level Technical Bases Document

Attachment 2 - Fission Product Barrier Loss/Potential Technical Bases

4. Primary-to-secondary leakrate > 10 gpm with non-isolable steam release from

affected SG to the environment

Steam Generator (SG) tube leakage can represent a bypass of the Containment

barrier as well as a loss of the RCS barrier. This threshold represents a bypass of

the RCS and Containment barriers. In conjunction with RCS barrier Loss #2, this

would always result in the declaration of a Site Area Emergency.
/.

The threshold for establishing the non-isolable secondary side release is intended

to be a prolonged release of radioactivity from the affected steam generator directly

to the environment. This could be expected to occurwhen the main condenser is

unavailable to accept the contaminated steam (i.e., SGTR with concurrent loss of

offsite power and the ruptured steam generator is required for plant cooldown or

has a stuck open relief valve). If the main condenser is available, there may be

releases through the air ejectors, gland seal exhausters and other similarly

controlled and monitored pathways. These pathways do not meet the intent of a

non-isolable release path to the environment. These minor releases are assessed

using radiological effluent EAL thresholds.

A pressure boundary leakage of 10 gpm is also used as the threshold in RCS

Leakage EAL SU6.1. For smaller breaks, not exceeding the normal charging

capacity threshold in RCS barrier Potential Loss #2 or not resulting in ECCS

actuation in RCS barrier Loss #2, this threshold results in the declaration of a

NOUE. For larger breaks, RCS barrier Potential Loss #2 and RCS barrier Loss #2

would result in an Alert. For SG tube ruptures (SGTRs) which may involve more

than one steam generator or unisolable secondary line breaks, this threshold would

occur in conjunction with RCS barrier Loss #2 and would result in a Site Area

Emergency. Escalation to General Emergency would be based on the Potential

Loss of the Fuel Clad barrier.

There is some redundancy in the Containment loss thresholds #3 and #4. This was

recognized during the NEI EAL development process.

SPS References:
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1. ()-E-2 Faulted Steam Generator Isolation

2. ()-E-3 Steam Generator Tube Rupture

5. CTMT Isolation valve(s) not closed after any required CTMT isolation

AND

Downstream pathway to the environment exists

This threshold addresses incomplete Containment (CTMT) isolation that allows

direct release to the environment. It represents a loss of both the RCS and

Containment barriers and therefore warrants declaration of a Site Area Emergency.

Failure of Containment isolation or Containment ventilation isolation valves to

isolate when required addresses incomplete Containment isolation that allows

,direct release to the environment.
A non-isolable leak upstream of an outboard isolation valve would meet the intent of

this threshold.

SPS References:

1. ()-ECA-1.2 LOCA Outside Containment

6. Any condition in the opinion of the SEM that indicates loss of the
Containment barrier

The SEM judgment threshold addresses any other factors relevant to determining if

the Containment barrier is lost. Such a determination should include imminent

barrier degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur based ... - Formatted: Tab stops: Not at 1.25"

on a projection of current safety-related structure, system and component

performance. The term "imminent" refers to recognition of the inability to

reach safety acceptance criteria before completion of all checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable

indicators. This assessment should include instrumentation operability

concerns, readings from portable instrumentation and consideration of offsite

monitoring results.
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Dominant accident sequences lead to degradation of all fission product

barriers and likely entry to the EOPs. The SEM should be mindful of the Loss

of AC power (Station Blackout) and ATWS EALs to assure timely emergency

classification declarations.

SPS References:

None
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