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PNPP Plant-Specific EAL Guideli
1.0 PURPOSE

This document provides those individuals responsible for the review and maintenance of
the Perry Nuclear Power Plant (PNPP) Emergency Action Levels (EALs) with a
comparison to, and the logic for, the PNPP-specific version of NUMARC/NESP-007.
This document provides the plant-specific technical bases along with the plant-specific
references which support each PNPP EAL. This document also provides justification for
any deviations taken from the generic NUMARC/NESP-007.

The PNPP Plant-Specific EAL Guidelines (PSEG) is a developmental document and is
not intended for use or reference by the EAL user. The Emergency Action Level Bases
Document, which was derived from this document, provides the user with EAL bases and
interpretation guidance.

2.0 DETAILS

The PSEG is presented consistent with that of NUMARC/NESP-007, Section 5.0,
“Generic EAL Guidance.” The PSEG consists of the following attachments:

Category A - Abnormal Rad Levels/Radiological Effluent
Category F - Fission Product Barrier Degradation

Category H - Hazards and Other Conditions Affecting Plant Safety
Category S - System Malfunctions

For Categories A, H and S, each generic Initiating Condition (IC) and associated
Operating Modes and Example EALSs are shown. To indicate the revision or addition of
any site-specific wording required to make the generic information applicable to PNPP,
the use of strike-out and underline has been employed. For any generic information
which has been determined to not be applicable or appropriate, the words have been
stuek-out. Any new wording is indicated by underline. The revised generic guidance is
then followed by the site-specific EAL technical bases, references and justification for
any deviations taken.

For Category F, each of the fission product barrier thresholds for LOSS or POTENTIAL
LOSS as listed in Table 3 of NUMARC/NESP-007, has been assigned a unique
designator and are listed in order starting with the Fuel Clad, RCS and then Primary
Containment. Again, a system of strike-out and underline has been used to indicate
revision or addition of any site-specific wording required to make the generic information
applicable to PNPP. Each barrier LOSS or POTENTIAL LOSS threshold is followed by
a site-specific basis. Following the barrier thresholds is a listing of site-specific
references and justifications for any deviations taken from the generic guidance.



PNPP Pla

Attachment 5 to this document provides a cross-reference between each PNPP Initiating
Condition (IC) and its associated NUMARC/NESP-007 IC. This is provided to assist
reviewers in identifying the generic guidance from which a particular PNPP IC or EAL is

derived.
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RECOGNITION CATEGORY A

ABNORMAL RADIATION LEVELS/RADIOLOGICAL EFFLUENT
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RECOGNITION CATEGORY A

UNUSUAL EVENT

AHIHU1 Any unplanned release of gaseous er-tguid radioactivity to the environment that

exceeds two times the radielogical-Technical-Speeifieations QDCM control limit
for 60 minutes or greater longer.

Operating Mode Applicability:  All

Example Emergency Action Levels: (lor2or3ord)
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Basis:

It is not intended that the release be averaged over 60 minutes. Further, the Emergency
Coordinator should not wait until 60 minutes has elapsed, but should declare the event as soon as
it is determined that the release will exceed TWO times the ODCM Control 3.11.2.1 limit for
greater than 60 minutes.

If an ongoing release is detected and the starting time for that release is unknown, the Unusual
Event should be declared as soon as it has been determined that the release has exceeded two
times ODCM Control 3.11.2.1 limit assuming, in the absence of data to the contrary, that the
release duration has exceeded 60 minutes.

Monitor indications and alarms are based on the methodology of the Offsite Dose Calculation
Manual (ODCM) which demonstrates compliance with 10CFR20 and 10CFR50 Appendix I
requirements. Per CHI-0006, the D17 gaseous effluent (noble gas) HIGH alarm setpoints are
70% of the ODCM Control 3.11.2.1 limits for the gaseous release points. A conservative value
of two times the HIGH alarm setpoint (150% limit) was therefore used to provide a quick
reference to Operators for classification purposes.

References:

1. NUMARC/NESP-007 (Rev. 2), Unusual Event AU1

2. Off-Normal Instruction (ONI) D17, High Radiation Levels Within Plant - Unit 1 (Rev. 5)

3. Offsite Dose Calculation Manual (ODCM), Section B and Appendix C: Control 3/4.11.2.1
(Rev. 5)

4. Chemistry Instruction (CHI) 0006, Radiation Monitoring Alarm Setpoint Determination
(Rev. 0)



PNPP Plant-Specific EAL Guidelines Attachment 1 Sheet 4 of 30 Page: 6
RECOGNITION CATEGORY A
Deviations/Comments:

1. NUMARC Example #3 is not included because the Perry Plant does not have a perimeter
radiation monitoring system.

2. NUMARC Example #4 is not included because Perry Plant’s automated dose assessment
software does not provide automatic real time dose assessment capability.

3. Liquid effluent releases listed NUMARC Example #2 are covered under HU2 as a separate
initiating condition.
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RECOGNITION CATEGORY A

UNUSUAL EVENT

ALHHU2 Any unplanned release of gaseeus-of liquid radioactivity to the environment that
exceeds two times the radiological-Technical-Speeifieations QDCM Control limit

for 60 minutes or greater tenges.
Operating Mode Applicability: All
Example Emergency Action Levels: (lor2or3or4)
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This IC includes any liquid release for which a radioactive discharge permit was not prepared or
a release that exceeds the conditions on the applicable permit (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc.).

Releases in excess of TWO times the ODCM Control 3.11.1.1 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 Unusual Event emergency
class) is not the primary concern here. Rather, it is the degradation in plant control implied by
the fact that the release was not isolated within 60 minutes.

It is pot intended that the release be averaged over 60 i::inutes, Further, the Emergency
Coordinator should not wait until 60 minutes has elapsed, but should declare the event as soon as
it is determined that the release will exceed TWO times the ODCM Control 3.11.1.1 limit for
greater than 60 minutes.

If ar. ongoing release is detected and the starting time for the release is unknown, the Unusual
Event should be declared as soon as it has been determined that the release has exceeded two
times ODCM Control 3.11.1.1 limit, assuming in the absence of data to the contrary, that the
release duration has exceeded 60 minutes,

Monitor indications, derived under FCR 021925 and based on the ODCM methodology,
demonstrate compliance with 10CFR20 requirements.

The ESW monitor response is based on an average 1995 100% power RCS water isotopic
inventory, decayed to 1.5 days (most conservative mix).

Per USAR Chapter 11.5.3, monitoring and sampling are limited to the Emergency Service
Water (ESW) and Liquid Radwaste (LRW) liquid effluent pathways. For event classification
purposes, concern is limited to the ESW Loop A and B process monitors which would provide
indication of leakage from Residual Heat Removal (RHR) Systems via the non-regenerative heat
exchanger. Discharges from the liquid radwaste systems to ESW are considered controlled
releases, requiring sampling and evaluation prior to discharging; therefore, releases from LRW
are not considered.
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RECOGNITION CATEGORY A

References:

1. NUMARC/NESP-007 (Rev. 2), Unusual Event AUI

2. Offsite Dose Calculation Manual (ODCM), Section 2 and Appendix C: Control 3/4.11.1.1
(Rev. 5)

3. FCR 02192 "Effluent LRW Monitor Reading Calculations”

4. Updated Safety Analysis Report (USAR), Chapter 11.5.3 and Table 11.5-3

Deviations/Comments:

None
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RECOGNITION CATEGORY

UNUSUAL EVENT

ALIGUI Unexpected increase in plant radiation Jgvgls er-airborne-concentration:

Operating Mode Applicability: All

Example Fmergenyy Action Level: (lor2or3oré4)

tadiated L ue assembhes fem iR coveted-brwater

100 greater than ALERT alarm setpoint.
OR
Health Physics surveys indicate an increase by a factor of 1000 times normally
expected area radiation levels
AND
Increase in area in-plant radiation levels CANNOT be attributed to either:
e the start-up and operation of plant equipment or systems within design
parame s,
o _the planned movement of radioactive materials.
o _the planned movement of shielding (i.e. plugs, lead shot, etc.)

10
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RECOGNITION CATEGORY A
Basis:

The ALERT alarm setpoint on the area radiation monitors (D21) is intended to provide notice to
the Control Room of in-plant radiation levels above normally expected conditions, based on the
operation of systems or activities conducted in that given area.

For event classification purposes, the Unusual Event threshold has been conservatively
established at 100 times the D21 ALERT setpoint. This value provides a desirable gradient
between the Unusual Event and Alert classes.

For Health Physics survey purposes, NORMAL levels can be considered as the highest reading
in the past 24-hour period, excluding the current peak value.

This IC is not applicable for alarms resulting from the planned movement of radioactive
materials or shielding in the plant or expected increases in radiation levels such as the
backwashing of the G36, G41 or N23 filters.

References:

1. NUMARC/NESP-007 (Rev. 2), Unusual Event AU2
2. Off-Normal Instruction (ONI) D17, High Radiation Levels Within Plant Unit 1 (Rev. 5)
3. Updated Safety Analysis Report (USAR) Chapter 12.3.4.4

Deviations/Comments;

1. NUMARC EAL Example #1 and #2 are addressed under GU2 as a separate initiating
condition.

2. NUMARC Example #3 is NOT applicable at Perry which has no dry storage capability for
irradiated fuel.

3. Criteria for establishing the alarm setpoints for in-plant radiation monitors (D21) has been
removed from USAR Chapter 12.3.4.4 and are administratively set and revised, as necessary,
based on ALARA, licensing requirements, and operational experience gained throughout
plant maturation. Alert setpoints are established under the Radiation Protection and ALARA
Programs to provide indication to the Control Room Operator of an abnormal or unexpected
increase in radiation levels. The mode of operatior. of specific equipment/systems and
activities conducted in a specific area are considered when establishing the ALERT setpoints
for the D21 monitors. Based on the intended purpose of the alarm, the D21 ALERT setpoint
is used to define normal radiation levels for event classification purposes.
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RECOGNITION CATEGORY A

4. NUMARC IC AU2 includes unexpected increases in airborne concentration in addition to
plant radiation. Perry EALSs do not address airborne concentration, since an increase in
airborne concentration is not addressed in the example EALSs or the basis for the Unusual
Event or Alert. In discussions with NUMARC, the airborne example EAL was deleted in the
body but overlooked in the title. (Note the numbering mismatch in the example EAL line).
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RECOGNITION CATEGORY A
UNUSUAL EVENT

AL2GU2

swpected-increase-in-plant-radiation-or-airtbome-coneentration- Uncontrolled
fuel pool water level decrease with irradiated fuel outside the RPV remaining
covered.

Operating Mode Applicability:  All

Example Emergency Action Level: (lor2or3or4)
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RECOGNITION CATEGORY A

Basis:

These events tend to have long lead times relative to potential for radiological release outside the

site boundary. Thus the impact to public health and safety is very low. Classification as an

Unusual Event is warranted as a precursor to a more serious event

It is NOT intended that an individual be sent to make a visual observation if it can be verified
remotely with cameras or Health Physics surveys, if performed.

Unplanned increases in in-plant radiation levels represent a degradation in the control of
radioactive material and represent a potential degradation in the level of safety of the plant. This
EAL escalates to an ALERT per GA1 and GA2 if the radiation level increase impairs safe
operation of the plant.

References:

1. NUMARC/NESP-007 (Rev. 2), Unusual Event AU2

Updated Safety Analysis Report (USAR), Sections 9.1.2.2 and 9.1.3.3.2

Deviations/Comments:

NUMARC IC AU2 contains “site-specific” radiation readings for irradiated spent fuel in dry
storage. NUMARC example EAL 3 is applicable to plants with licenses of dry storage for
older irradiated spent fuel. Currently, the Perry Plant does not have license for the dry
storage of older irradiated spent fuel
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RECOGNITION CATECH ™ LA
ALERT

AATHAL Any unplanned release of gaseous es-+guid radioactivity to the environment that
exceeds 200 times radiological-Technical-Speetfieations QDCM Control Limit for
15 minutes or greater fenges.

Operating Mode Applicability:  All

Example Emergency Action Level: (lor2or3ord)
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This event escalates from the Unusual Event by escalating the magnitude of the release by a
factor of 100. Prorating 500 mrem/yr (ODCM Control 3.11.2.1 limit) for both time (8766 hr/yr)
and the 200 multiplier, the associated site boundary rate would be 10 mR/hr. The required
release duration was reduced to 15 minutes in recognition of the increased severity.

It is pot intended that the release be averaged over 15 minutes. Further, the Emergency
Coordinator should not wait until 15 minutes has elapsed, but should declare the event as soon as
it is determined that the release will exceed 200 times the ODCM Control 3.11.2.1 limit for
greater than 15 minutes.

If ongoing release is detected and the starting time for that release is unknown, the Alert should
be declared as soon as it has been determined that the release has exceeded two hundred times
ODCM Control 3.11.2.1 limit, assuming in the absence of data to the contrary, that the release
duration has exceeded 15 minutes.

Monitor indications and alarms are based on the ODCM which demonstrates compliance with
10CFR20. Per CHI-0006, the D17 gaseous effluent (noble gas) HIGH alarm setpoints are 70%
of the ODCM Control 3.11.2.1 limits for the gaseous release points. A conservative value of
200 times the HIGH alarm setpoint or offscale high on one or more of the low range monitors
was therefore used to provide a quick reference to Operators for classification purposes.

References:

1. NUMARC/NESP-007 (Rev. 2), Alert AA1

2. Offsite Dose Calculation Manual (ODCM), Section 3 Appendix C: Control 3/4.11.1.1
(Rev. 5)

3. Off-Normal Instruction (ONI) D17, High Radiation Levels Within Plant - Unit 1 (Rev. 5)

. Chemistry Instruction (CHI) 0006, Radiation Alarm Setpoint Determination (Rev. 0)
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RECOGNITION CATEGORY A
Deviations/Comments:
1. NUMARC Example #3 was deleted since the Perry Plant does not have telemetered
perimeter radiation monitors. However, if remote field monitoring teams are deployed, and

they locate high offsite dose rate readings, an alert will be declared at same level.

2. NUMARC Example #4 was deleted since Perry Plant’s automated dose assessment software
does not provide automatic real time dose assessment capability.

3. Liquid effluent releases listed under NUMARC Example #2 are covered under HA2 as a
separate initiating condition.
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RECOGNITION CATEGORY A
ALERT

AALHA2Z Any unplanned release of gaseeus-of liquid radioactivity to the environment that

exceeds 200 times the ODCM Control limit radielogical-Fechnical-Speeifications
for 15 minutes or greater lenger.

Operating Mode Applicability:  All

Example Emergency Action Level: (lor2or3or4)
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Basis:

This IC includes any liquid release for which a radioactive discharge permit was not prepared or
a release that exceeds the conditions on the applicable permit. (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc.).

This event escalates from the Unusual Event by increasing the magnitude of the release by a
factor of 100. Prorating the 500 mrem/yr (ODCM Control 3.11.1.1 limits) for both time

(8766 hr/yr) and the 200 multiplier, the associated site boundary dose rate would be 10 mR/hr.
The required release duration was reduced to 15 minutes in recognition of the increased severity.

It is pot intended that the reiease be averaged over 15 minutes. Further, the Emergency
Coordinator should not wait until 15 minutes has elapsed, but should declare the event as soon as
it is determined by that the release will exceed 200 times the ODCM Control 3.11.1.1 limit for
greater than 15 minutes.

If an ongoing release is detected and the starting time for that release is unknown, the Alert
should be declared as soon as it has been determined that the release has exceeded 200 times
ODCM Control 3.11.1.1 limit, assuming in the absence of data to the contrary, that the release
duration has exceeded 15 minutes.

Monitor indications, derived under FCR 021925 and based on the ODCM, demonstrate
compliance with 10CFR20, and were adjusted upwards by a factor of 200. The ESW monitor
response is based on an average 1995 100% power RCS water isotopic inventory, decayed to
1.5 days (most conservative mix). Per USAR Chapter 11.5.3, monitoring and sampling are
limited to the Emergency Service Water (ESW) and Liquid Radwaste (LRW) liquid effluent
pathways. For event classification purposes, concern is limited to the ESW Loop A and B
process monitors which would provide indication of leakage from Residual Heat Removal
(RHR) Systems via the non-regenerative heat exchanger. Discharges from the liquid radwaste
systems to ESW are considered controlled releases, requiring sampling and evaluation prior to
discharging, therefore, releases from LRW are not considered.
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RECOGNITION CATEGORY A

References:

1. NUMARC/NESP-007 (Rev. 2), Alert AAI

2. Off-Site Dose Calculation Manual (ODCM), Section 2 and Appendix C: Control 3.11.1.1
(Rev. 5)

FCR 021925, “Effluent LRW Monitor Reading Calculations”

4. Updated Safety Analysis Report (USAR), Chapter 11.5.3 and Table 11.5-3

w

Deviations/Comments:

None
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RECOGNITION CATEGORY A

ALERT

AAIGAL Major damage to irradiated fuel-erdoss-of-waterlevel-that-has-or-will-result-in-the

Operating Mode Applicability:  All

Example Emergency Action Levei: (lor2or3or4)
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RECOGNITION CATEGORY A

Due to the decreased amount of decay heat present, there is time available to take corrective
actions and little potential for substantial fuel damage. In addition, (NUREG/CR-4982), “Severe
Accident in Spent Fuel Pools in Support of Generic Safety Issue 82", July 1987, indicates that
even if corrective actions are not taken, no prompt fatalities are predicted, and that risk of injury
is low. NRC Information Notice No. 90-08, ‘““Kr-85 Hazards from Decayed Fuel,” also presents
the following discussion:

“In the event of a serious accident involving decayed spent fuel, protective actions would
be needed for personnel onsite, while offsite doses (assuming an exclusion area radius of
one mile from the plant site) would be well below the Environmental Protection
Agency'’s protection action guides.”

This IC applies to spent fuel requiring water coverage and is concerned with exposures to plant
personnel caused by the rough handling/dropping or uncovery of spent fuel.

Permanent area and airborne gas channel radiation monitors in Containment and the Fuel
Handling Building (FHB) are utilized as indication for increased radiation levels caused by rough
handling or dropping. If the rough handling was done in the Fuel Handling Building, only
classify if the FHB alarms are received.

References:

NUMARC/NESP-007 (Rev. 2), Alert AA2.

Off-Normal Instruction (ONI) D17, High Radiation Levels Within Plant - Unit 1 (Rev. 5)
NUREG 0818, Emergency Action Levels for Light Water Reactors

NUREG/CR-4982, Severe Accident in Spent Fuel Pools in Support of Generic Safety
Issue 82, July 1987

5. NRC IE Notice No. 90-08, Kr-85 Hazards from Decayed Fuel

2w =
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RECOGNITION CATEGORY A

Deviations/Comments:

1. Example EALs #2, #3 and #4 for NUMARC IC AA2 were deleted. Based on the evaluation
for spent fuel pool design, discussed in USAR Sectiont9.1.3.3.2, level cannot be
inadvertently lowered below the top of spent fuel in either the FHB or Containment.

No outlet or drains are provided in the fuel pool that might permit the pool to be drained
below a safe shielding level. Inlet lines extending below this level are equipped with siphon
breakers to prevent inadvertent pool drainage.

Failure to close the gate between the Spent Fuel Pool and Shipping Cask Storage Pool, while
draining a cask pool, will only lower water level to the top of the weir wall separating the
pools, thereby preventing spent fuel from being uncovered.

2. Increases in area radiation levels resulting from the reduction in shielding due to lower pool
water level would be classified under IC GA2 NUMARC IC AA3).
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RECOGNITION CATEGORY

ALERT

AAIGA2 Release-of radioactive-matertal-or-increases in radiation levels within Safe

Shutdown Buildings the-faeslity that impedes operation of systems required to
maintain safe operations OR to establish or maintain COLD SHUTDOWN.

Operating Mode Applicability: All

Example Emergency Action Level: (1or2)

B A

[

Vot datie s bect bros fadtobton fobior feadiie s prester Hhiat O st sPec o b et b
Feuprib iy i Fou et decess b thicbrbett Pttt sbeby drticbiods

Note o phe banetgency Dibecior showtd deterinbe the catieof the horease i fadiation tevels
ctrred devieny cbbed Hator apphionbibbiy

Area radiation levels greater than one or more of the PEI-N11 Maximum Szfe
Operating Conditions for Area Radiation,
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RECOGNITION CATEGORY A
Basis:

The only area requiring continuous occupancy is the Control Room. The value of 15 mR/hr is
derived from the General Design Criteria (GDC) 19 value of 5 rem in 30 days with an expected
occupancy time of 12 hours per day.

EXAMPLE: 5000 mR x day x 12hrs. = 13,9 mR (dose rounded to
30days 24 hrs. 15 mR for human
factoring
consideration.)

Section I11.D.3 of NUREG-0737, “C'arification of TMI Action Plan Requirements,” provides
that the 15 mR/hr value can be averaged over the 30 days. However, the value is used here
without averaging since a 30-day duration implies an event potentially more significant than an
Alert.

This IC addresses increased radiation levels that impede necessary access to operating stations or
other areas containing equipment that must be operated manually in order to maintain safe
operation or perform a safe shutdown. It is this impaired ability to operate the plant that results
in the actual or potential substantial degrad~tion of the level of safety of the plant. The cause
and/or magnitude of the increase in radiation levels is not a concern of this IC. Per the PEI Bases
Document, the Maximum Safe Operating Conditions values listed under PEI-N11, Containment
Leakage Control, provide the highest parameter value at which either: (1) equipment necessary
for safe shutdown of the plant will fail, or (2) personnel access necessary for the safe operation of
the plant will be precluded. Therefore, the intent of IC GA2 is met by exceeding the Maximum
Safe Operating Conditions for Area Radiation.

This IC is not meant to apply to increases in the Containment radiation monitors as these events
area addressed in the fission product barrier ICs, nor is it intended to apply to anticipated
emporary increases due to planned events (e.g., incore detector movement, radwaste container
movement, depleted resin transfers, etc.)

References:

NUMARC/NESP-007 (Rev. 2), Alert AA3,

NUREG-0737, Clarification of TMI Action Plan Requirements

Off-Normal Instruction (ONI) D17, High Radiation Levels Within Plant - Unit 1 (Rev. 5)
General Design Criteria 19, Control Room

Safety Evaluation 92-161, For Onsite Storage of Low Level Waste

Updated Safety Analysis Report (USAR), Chapter 9 and Appendix 9A

Plant Emergency Instruction (PEI) N11, Containment Leakage Control (Rev. B)

Plant Emergency Instruction (PEI) Bases Document (Rev. 2/Update 1)
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RECOGNITION CATEGORY
Deviations/Comments:

The NUMARC bases for IC AA3 lists the Central Alarm Station as being a location requiring
continuous occupation in NUMARC example EAL #1. It is not listed in the Perry Plant
EALs since all functions can be assumed at the Secondary Alarm Station located in the
Control Room.
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RECOGNITION CATEGORY A
SITE AREA EMERGENCY

ASIHS] Site Boundary dose resuiting from an actual or imminent release of gaseous

radioactivity exceeds 100 mR TEDE dose Whete-Bedy or 500 mR CDE Child
Thyroid doses for the actual or projected duration of the release.

Operating Mode Applicability:  All

Example Emergency Action Level: (lor2or3or4d)

1. A-valid reading-on-one or-more-ot-thefoHowing
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Committed Dose Equivalent - child thyroid (CDE¢t) 1s conservatively used based on agreement

with the State of Ohio. This usage of a child thyroid dose is consistent with the dose assessment
methodology described in Section 7.5.10 of the Emergency Plan.

Effluent monitor readings have been established to quantify the magnitude of the release. These
threshold readings are based on 500 mR CDEgt as the most limiting dose per EPU/CEI-02

calculations, based on EPI-B7b methodology. In establishing these thresholds, the following
inputs were used: (1) one hour release duration, (2) realistic short term (accident) meteorology
per USAR Table 2.3-24; and (3) Reg. Guide 1.109 child thyroid dose factors.

Effluent readings shall only be used for the classification of fast breaking events if a dose
assessment calculation cannot be completed within 15 minutes but then only until actual dose
projections can be made. Effluent meter setpoints (for E-Plan classification) are based on “best
guess” accident scenarios. The vent monitors are calibrated to measure Xe 133, plus they
provide a rough indication of the actual release. Therefore, dose assessment, since it uses current
plant values, will be more accurate and should be used.
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RECOGNITION CATEGORY A

The 100 mrem Whole Body Dose in this IC is based on the 10CFR20 annual average population
exposure. This value also provides a desirable gradient (one order of magnitude) between the
Alert, Site Area Emergency and General Emergency classes. It is calculated that exposures less
than this limit are not consistent with the Site Area Emergency class description. The 500 mrem
integrated Child Thyroid dose was established in consideration of the 1:5 ratio of the EPA
Protection Action Guidelines for Whole Body and Child Thyroid dose. Whole body dose is
considered equivalent to Total Effective Dose Equivalent (TEDE) for emergency dose
assessment and event classification purposes.

Actual meteorology is specifically identified in the IC since it gives the most accurate dose
assessment.

References:

1. NUMARC/NESP-007 (Rev. 2), Site Area Emergency ASI

2. Emergency Plan Implementing Instructions (EPI) B7b, Manual Offsite Dose Calculations
(Rev. 8), Attachment 2

3. Perry Nuclear Power Plant Updated Safety Analysis Report for Unit 1. Table 2.3-24 and
Table 11.5-1

4. Emergency Plan for Perry Nuclear Power Plant; Docket Nos. 50-440, 50-441 (Rev. 13),
Section 7.5.10

5. EPU/CEI-02 Calculations (dated 12/95), NUMARC EAL Threshold for Initiating Conditions
HS1 and HG1

6. 10CFR20, Standards for Protection Against Radiation

Regulatory Guide 1.109, Calculation of Annual Dose to Man from Routine Releases of

Reactor Effluents for the Purpose of Evaluating Compliance with 10CFR Part 50, Appendix |

8. Guides and Protective Actions for Nuclear Incidents (October 1991)

o

Deviations/Comments:

1. NUMARC Example #2 was deleted since the Perry Plant does not have telemetered
perimeter radiation monitors, However, if remote field monitoring teams are deployed, and

they locate high offsite dose rate readings, a site area emergency will be declared at same
level.

2. Specifying the use of actual meteorology during the performance of dose assessment

calculations was added for consistency with the methodology used in classification of a
General Emergency.
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RECOGNITION CATEGORY A

GENERAL EMERGENCY

AGIHGI1 Site Boundary dose resulting from an actual or imminent release of gaseous

radioactivity exceeds 1000 mR TEDE dose Whele-Bedy OR 5000 mR CDE Child
Thyroid dose for the actual or projected duration of the release.

Operating Mode Applicability: All

Example Emergency Action Level: (lor2or3ord)
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Basis:

Committed Dose Equivalent - child thyroid (CDEgy) is conservatively used based on agreement

with the State of Ohio. This usage of a child thyroid dose is consistent with the dose assessment
methodology described in Section 7.5.10 of the Emergency Plan.

Effluent monitor readings have been established to quantify the magnitude of the release. These
threshold readings are based on 5 R CDEgt as the most limiting dose per EPU/CEI-02

calculations, based on EPI-B7b methodology. In establishing these thresholds, the following

inputs were used: (1) one hour release duration, (2) realistic short term (accident) meteorology
per USAR Table 2.3-24; and (3) Reg. Guide 1.109 child thyroid dose factors.

Effluent readings shall only be used for the classification of fast breaking events if a dose
assessment calculation cannot be completed within 15 minutes but then only until actual dose
projections can be made. Effluent meter setpoints (for E-Plan classification) are based on “best
guess” accident scenarios. The vent monitors are calibrated to measure Xe 133, thus they

provide a rough indication of the actual release. Therefore, dose assessment, since it uses current
plant values, will be more accurate and should be used.
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RECOGNITION CATEGORY A

The 1000 mrem Whole Body Dose or 5000 mrem Child Thyroid Dose integrated dose are based
on the EPA protective action guidance which indicates that public protective actions are
indicated if the dose exceeds 1 rem Whole Body Dose or 5 rem Child Thyroid Dose. Whole
Body dose is considered equivalent to TEDE for emergency dose assessment and event
classification purposes.

Actual meteorology is specifically identified in the IC since it gives the most accurate dose
assessment.

References:

1. NUMARC/NESP-007 (Rev. 2), Site Area Emergency AGI

2. Emergency Plan Implementing Instructions (EPI) B7b, Manual Offsite Dose Calculations
(Rev. 8), Attachment 2

3. Perry Nuclear Power Plant Updated Safety Analysis Report for Unit 1. Table 2.3-24 and
Table 11.5-1

4. Emergency Plan for Perry Nuclear Power Plant; Docket Nos. 50-440, 50-441 (Rev. 13),
Section 7.5.10

5. EPU/CEI-02 Calculations (dated 12/95), NUMARC EAL Threshold for Initiating Conditions

HS1 and HG!

10CFR20, Standards for Protection Against Radiation

Regulatory Guide 1.109, Calculation of Annual Dose to Man from Routine Releases of

Reactor Effluents for the Purpose of Evaluating Compliance with 10CFR Part 50, Appendix I

8. Guides and Protective Actions for Nuclear Incidents (October 1991)

N o

Deviations/Comments:

1. NUMARC Example #2 was deleted since the Perry Plant does not have telemetered
perimeter radiation monitors. However, if remote field monitoring teams are deployed, and
they locate high offsite dose rate readings, a General Emergency will be declared at same
level.
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RECOGNITION CATEGORY F

FISSION PRODUCT BARRIER DEGRADATION

Page: 33



PNPP Plant-Specific EAL Guidelines Attachment 2 Sheet 2 of 27 Page: 34

RECOGNITION CATEGORY K

A. Fuel Clad Barrier Example EALS

1. Primary Reactor Coolant System Activity kevel
LOSS

FC1.1 Ceelant Sample activity is equal to or greater than (sie-speeifie) value
300 uCi/gm dose equivalent iodine-171

.
Basis:

A LOSS of the Fuel Clad barrier is indicated by a coolant activity of

300 uCi/gm dose equivalent I-131. This amount of activity is well above
that expected for iodine spikes and corresponds to approximately 2%-5%
fuel clad damage. This amount of clad damage indicates significant clad
heating and thus the Fuel Clad barrier is considered lost.

r Reactor Pressure Vessel Water Level

NOTE: A LOSS or CHALLENGE (potential LOSS) to the Fuel Clad barrier
based on RPV water level is applicable only to non-ATWS conditions.
Refer to NUMARC EAL IC SG2 for event classification based on the
intentional lowering of RPV water level below the top of active
fuel (TAF) as a means of power control for ATWS scenarios.
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RECOGNITION CATEGORY F
A. Fuel Clad Barrier Example EALS: (Cont.)

LOSS

FC2.1 beveHess-than-(sie-speeifie)-vatue Entry into PEI-T23, Containment
Elooding

Per the Perry Plant PEI Bases Document, if any of the criteria below
CANNOT be met for non-ATWS conditions, Operators are directed by the
applicable PEI to initiate Containment Flooding per PEI-T23 to re-
establish adequate core cooling.

» RPV pressure is less than 130 psig AND one or more make-up systems
are injecting to the RPV. RPV water level is maintained above TAF.
[REF.: PEI-B13, RPV Control (non-ATWS) - Level]

+ RPV pressure is greater than 130 psig AND NO make-up systems are
injecting into the RPV. RPV water level is maintained greater than -
42.5”. [REF.: PEI-B13, RPV Control (non-ATWS) - Level]

+ RPV level CANNOT be determined, AND both at least 4 SRVs can be
opened AND RPV pressure can be maintained at 70 psig greater than
Containment pressure for a non-ATWS condition. [REF.: PEI-B13,
RPV Flooding]

POTFENTALLOSS CHALLENGE

FC2.2 RPV Level less than (site-speeifie)value 0
Basis:

A CHALLENGE to the Fuel Clad barrier has been established as gither
0" (TAF) or RPV level cannot be determined.
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RECOGNITION CATEGORY F

A. Fuel Clad Barrier Example EALS: (Cont.)

Per the PEI Bases Document, adequate core cooling can be assured if RPV
level is maintained greater than 0”. At TAF, an emergency
depressurization is required per PEI-B13, RPV Control (Non-ATWS) to
allow for the injection of low pressure make-up systems, if not already
initiated, to restore and maintain RPV water level.

FC2.3 RPV level cannot be determined

The inability to determine RPV water level has also been established as a
conservative threshold for a CHALLENGE to the Fuel Clad barrier. If
RPV water level CAWNOT be determined per PEI-B13, RPV Control
(Non-ATWS), the operator is directed to emergency depressurize to ensure
core submergence. If RPV level can still NOT be restored, the operator is
directed to enter PEI-B13, Containment Flooding, thus creating the
sequence described above for a LOSS.

Deviations/Comments:

While criteria that “RPV water level CANNOT be determined” is listed as
a CHALLENGE to the Fuel Clad barrier, this condition was not listed
under RCS LOSS. Per NUMARC/NESP-007, conditions should be based
on known RPV water level indications less than TAF. It should be noted
however, that per PEI-B13 (RPV Control) if RPV water level cannot be
determined, emergency depressurization is required. Thus, the RCS LOSS
criteria under REACTOR PRESSURE CONTROL is met.
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A.

RECOGNITION CATEGORY ¥

Fuel Clad Barrier Example EALS: (Cont.)

3

Drywell Radiation Level

LOSS

FC3d

Drywell radiation monitor reading greater than 4000 ¢(site-speeifie) R/hr.

Basis:

A 4,000R/hr reading on 119-R100A or 1D19-R100B is used to indicate
a LOSS of the Fuel Clad barrier and a release of reactor coolant, with
elevated activity indicative of fuel damage, into the Drywell. This value
assumes an instantaneous release and dispersal of the reactor coolant
noble gas and iodine inventory associated with a concentration of
approximately 300 mCi/gm dose equivalent I-131 into the Drywell
atmosphere. FCR16986 indicates that 4,155 R/hr correlates to
approximately 2% clad failure. For readability this value was rounded
conservatively to 4,000 R/hr.

This value is higher than that specified for RCS barrier LOSS. Thus, this
EAL indicates a loss of both Fuel Clad barrier and RCS barrier.

NOTE: It is important to recognize that in the event the radiation monitor
is sensitive to shine from the reactor vessel or piping, spurious
readings will be present and another indicator of fuel clad
damage is necessary.

Deviations/Comments:

LOSS based on Drywell Radiation was derived using the high-range
monitor dose rate plots provided under Attachment 1 to Perry SP-810-07.
Also, included as Attachment 2 to this docuinent, is the technical bases
package for these curves.
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A. Fuel Clad Barrier Example EALS: (Cont.)
4. Other Indientions
FOSN
POFENTIALLOSS
8. Emergency Direetor-Coordinator Judgment
LOSS

FC5.1 Any condition that in the judgment of the Emergency Coordinator
Pireetor that indicates loss of the fuel cladding barrier

POTE: HALOSS CHALLENGE

FC5.2 Any condition that in the judgment of the Emergency Coord nator
Diseeter that indicates potential loss of the fuel cladding barrier

.
Basis:

This ¢+ U addresses any other factors that are to be used by the

En. .y Coordinator in determining whether the Fuel Clad barrier is
lost or challenged. In addition, the inability to monitor the barrier should
also b considered in this EAL as a factor in Emergency Coordinator
judgnient that the Fuel Clad barrier may be considered lost or challenged.
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RECOGNITION CATEGORY F

B. RCS Barrier Example EALS:

1. RCES LeakRate Reactor Coolant System Bypass

LOSS

RCS1.1

(site-speeifie)-indication-of-main steam line MSL break gxceeding
MSIV Tech. Spec isolati :

A RCS LOSS is limited to RCS inventory loss due to a MSL break
outside Containment. The magnitude of the break is quantified by
requiring that plant conditions result in an automatic MSIV
isolation signal per Technical Specification Table 3.3.2-2.

The integrity of other reactor support systems, applicable under
PEI-N11, Containment Leakage Control, are evaluated as a RCS
barrier CHALLENGE.

An RCS LOSS due to an RCS bypass scenario is focusing on the
unsuccessful isolation of a MSL break. The successful isolation of
a MSL break would be classified under Event Categories ‘G

and H’, based on its radiological in-plant and offsite effluent
significance.
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RECOGNITION CATEGORY F
B. RCS Barrier Example EALS: (Cont.)

The failure of the affected MSL to isolate is defined by all of the
following criteria:

. Contai ion doss NOT cl lid isolati
signal, This criteria refers to the successful automatic closure
of at least one Main Steam Isolation Valve (MSIV) in an
affected MSL. Redundant closure of both the inboard and
outboard MSIVs is NOT required. Operators should assess
whether isolation is successful based on available Control
Room indication.

b fiate O ions in the C IR NOT
successful in isolating the affected MSL, This criteria is
limited to actions taken to remotely isolate the penetration
from the Control Room panels within the first 5 minutes
after the failure to isolate is identified. Actions taken to
dispatch personnel in-plant to attempt to manually close a
valve to isolate the penetration are NOT considered.

Deviations/Comments:

Classification is NOT re_u:rcd for a MSL break which has
successfully isolated. 1'his dceision is consistent with the response
to Question #4 under BWR fission product barrier per
NUMARC/NESP-007 (Rev. 2) “Questions and Answers” (dated
June 1993).



PNPP Plant-Specific EAL Guidelines Attachment 2 Sheet 9 of 27 Page: 41

RECOGNITION CATEGORY ¥

B. RCS Barrier Example EALS: (Cont.)

POTENTIAL-1OSS CHALLENGE

Deviations/Comments:

RCS leakage GREATER THAN 50 GPM inside the
drywell, indicating a potential loss of the RCS, was deleted.
The Perry Plant does not have installed instrumentation that
will monitor an unidentified leak of this magnitude.

MAAP analysis TRANLEAK, performed under

FCR 17163, assumes a transient (reactor scram and vessel
isolation) with subsequent High Pressure Spray (HPCS)
injection, no Drywell or Containment heat removal, and a
RCS leak rate of 56 gpm. Based on this analysis, the
isolation setpoint of 1.68 psig Drywell pressure is reached
in 4.2 minutes. A Containment isolation would therefore
occur at 1.68 psig, isolating both the Drywell floor and
equipment drains and eliminating the plants ability to
further quantify the leakage. This conclusion is based on
the fact that no direct means of quantifying the leak rate is
available to the Control Room, as indicated by the
following:

+ The instantaneous readout instrumentation available to
the Control Room Operator peaks out at 10 gpm.
Therefore, further assessment of the magnitude of the
leak rate would be the duty of the Radwaste Operator
based on the rate of increase observed on the Floor
Drain Collector Tank, which has a 35,000 gallon
capacity with level instrumentation increments of

500 gallons.
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RECOGNITION CATEGORY F
B. RCS Barrier Example EALS: (Cont.)

* Any leakage in Containment would be collected by
either the floor drains and, possibly, the equipment
drains. For a 50 gpm leak, approximately 5 minutes
would elapse before the drywell Floor Drain Sump
Pump starts at approximately 255 gallons and initiates
flow to the Floor Drain Collector Tank [Ref.:

SDM G50 and G61].

Therefore, a leak rate of approximately 56 gpm would not
be detectable in the Radwaste Control Room prior to
Containment isolation. Minimum accuracy on the Floor
Drain Collector Tank would also make it impossible for the
Radwaste Operator to perform an accurate measurement.

RCS1.3

Basis:

A CHALLENGE to the RCS barrier is indicated by an
unisolated RCS leakage outside Containment from reactor
support systems. MSL breaks are considered under RCS
LOSS. Entry into PEI-N11, Containment Leakage Control,
is listed to qualify affected systems, plant areas and establish
severity threshold.

Per the PEI Bases Document, the purpose of PEI-N11 is to
protect equipment in the Annulus and surrounding
Containment, limit radioactive releases to the Annulus and
surrounding Containment integrity or limit radioactivity
release from the Annulus and surrounding Containment.
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RECOGNITION CATEGORY F

B. RCS Barrier Example EALS: (Cont.)

PEI-N11 Maximum Safe Operating Condition values are
used to quantify the magnitude of the Reactor Coolant
System leak and provide site-specific indications. Per the
PEI Bases Document under PEI-N11, these conditions are
the highest parameter value at which either: (1) equipment
necessary for safe shutdown of the plant will fail; or (2)
personnel! access necessary for the safe operation of the plant
will be precluded.

The failure to isolate the affected system is defined by all of
the following criteria:

.

Containment penetration does NOT close on a valid
isolation signal. This criteria refers to the successful
automatic closure of at least one isolation valve in an
affected system. Redundant closure of both the
inboard and outboard isolation valves, if applicable, is
not required. Operators should assess whether
isolation is successful based on Control Room
indication.

. : Sl
WWMMWHCI 6l in isolatine the affected -
This criteria is limited to actions taken to remotely
isolate the penetration from the Control Room panels
within the first S minutes after the failure to isolate is
identified. Actions taken to dispatch personnel in-
plant to attempt to manually close a valve/ damper to
isolate the penetration are NOT considered.
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RECOGNITION CATEGORY F

RCS Barrier Example EALS: (Cont.)

2.

Drywell Pressure
LOSS
RCS2.1 Drywell Pressure greater than ¢site-speeifie) 1.68 psig

AND
Indication of RCS leskage inside the Drvwell

Basis:

A Drywell pressure of 1.68 psig is used per PEI-T23, Containment
Control (Pressure), to indicate a LOSS of RCS barrier integrity.
This threshold addresses a loss of coolant accident (LOCA) due to
breaks inside the Drywell and is an easily identifiable reactor
scram setpoint.

The qualifier of “indication of RCS leakage inside Drywell” (e.g.,
an increase in Drywell Floor Sump Fill Rate), is included as an
indicator of RCS boundary degradation and eliminates requirement
to classify based on a Drywell pressure increase due to a loss of
Drywell ventilation/cooling.

Deviations/Comments:

Under a RCS LOSS due to high Drywell pressure, the qualifier
“with indication of leakage inside the Drywell” was inserted to the
Drywell isolation setpoint of 1.68 psig. The use of the qualifier
“indication of RCS leakage inside Drywell,” under the DRYWELL
PRESSURE category for a RCS LOSS, is consistent with the
response to Question #6 under BWR fission product barrier in
NUMARC/NESP-007 (Rev. 2) “Questions and Answers” (dated
June 1993).
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RCS Barrier Example EALS: (Cont.)

3. Drywell Radiation Menitoring

LOSS

RCS3.1

Drywell radiation monitor reading greater than (site-speeifie)
135 R/hr,

Basis:

A 135 R/hr reading on 1D19-R100A or 1D19-R100B is used to
indicate a LOSS of the RCS barrier. The threshold of 138.5 R/hr
was determined under FCR 16986 and was conservatively rounded
off to 135 R/hr for readability. This value assumes an
instantaneous release and dispersal of the reactor coolant noble gas
and iodine inventory associated with Technical Specification 3.4.5
limit concentrations into the Drywell atmosphere at shutdown

A 135 R/hr reading is less than that specified for Fuel Clad barrier
loss. Thus, this EAL would be indicative of a RCS leak only. If

the radiation monitor reading increased to that value specified by
Fuel Clad barrier, fuel damage would also be indicated.

Deviations/Comments:

RCS LOSS threshold based on DRYWELL RADIATION was
derived using the high-range monitor dose rate plots contained in
Attachment 2 to Perry SP-810-07. Also included, as Attachment 2
to Perry SP-810-07, is the technical bases package for these curves.
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RECOGNITION CATEGORY F
B. RCS Barrier Example EALS: (Cont.)
4. Reactor Pressure Vessel Water Level

LOSS

RCS4.1 Level less than ¢(site-speeifie) (” value
Basis:
A LOSS of RCS barrier integrity has been defined as water level
less than 0" (TAF). Per the NUMARC/NESP-007, a RCS LOSS
is considered the same as a CHALLENGE to the Fuel Clad barrier
for a known LOCA resulting in RPV water level dropping below

TAF. Thus, this condition appropriately escalates the emergency
classification to a Site Area Emergency.

5. Reactor Pressure Control Other-Indieations

LOSS

RCSS5.1 portberact bt apBioabie
Either:

OR
SRV s bei led | RPV

AND
Sample activity equal to.or preater than lent lodine-131 200uli gmdose

Basis:

A loss of the RCS under this category focuses on the intentional
bypassing of the RCS barrier. Specific plant conditions requiring
emergency RPV depressurization are given in the individual PEIs
and are listed in the PEI Bases Document under PEI-B13,
Emergency Depressurization.
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RECOGNITION CATEGORY F

B. RCS Barrier Example EALS: (Cont.)
RCS 5.2 E L gt 4 w
Basis:
A LOSS of the RCS under this category focuses on the intentional
bypassing of the RCS barrier via the SRVs as a means of pressure

control. The EAL indicators listed above compromise RCS

integrity and creates a direct release path for fission products to the
Suppression Pool.

Credit should be given for the actions taken under ONI-B21 to
successfully close a stuck open SRV,

POFENHALLOSS CHALLENGE

RCS5.3 Fathespec R b DB dbile

6. Emergency Coordinator Pireetor Judgment

LOSS

RCS6.1 Any condition that in the judgment of the Emergency Coordinator
Director that indicates loss of the RCS barrier

Potential-d-ess Challenge

RCS6.2 Any condition that in the judgment of the Emergency Coordinator
Direetor that indicates potential loss of the RCS barrier.
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RECOGNITION CATEGORY F

B. RCS Barrier Example EALS: (Cont.)
Basis:
This EAL addresses any other factors that are to be used by the
Emergency Coordinator in determining whether the RCS barrier is
lost or challenged. In addition, the inability to monitor the barriers
should also be considered in this EAL as a factor in Emergency

Coordinator judgment that the RCS barrier may be considered lost
or challenged.

. Primary Containment Barrier Example EALSs:
L. Brywell Containment Pressure/Containment Hydrogen
LOSS

PC1.1 Rapi

Deviations/Comments:

A Containment LOSS based on a rapid unexplained decrease of
Containment pressure (i.e., not attributed to Containment Spray or
condensation effects) following an initial increase is addressed under the
Emergency Coordinator Judgment category. Containment pressure will
increase as a result of the mass and energy release into the Drywell from a
LOCA. Thus, Containment pressure not increasing under these
circumstances might indicate a LOSS of Containment integrity.
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RECOGNITION CATEGORY F

Primary Containment Barrier Example EALs: (Cont.)

Basis:

A Containment barrier LOSS is based on the intentional venting of
Containment being required per PEI-T23 to prevent exceeding the Primary
Containment Pressure Limit (PCPL). The PCPL ensures that pressure is
maintained below the most limiting factor based on the Perry Plant design,
which is the pressure capability of Containment. The limiting component
for the PCL curve is the Containment Equipment Hatch.

Per the PEI Bases Document under PEI-T23, Containment Control
(Pressure), the PCL is a combination of the PCPL and the Maximum
Containment Water Level Limit (MCWLL). PEI-T23, Containment
Control, directs Operator actions to mitigate increases in Containment
pressure to prevent exceeding the PCL.

The MCWLL ensures that Containment water level is kept below the level
which will result in exceeding the pressure capability of Containment.
With Containment water level above PCL, as a result of Containment
Flooding efforts, integrity can no longer be assured. Therefore,
irrespective of whether adequate core cooling is assured, injection into
Containment from systems which can only take suction from outside
Containment, must be terminated.

Deviations/Comments:

Under LOSS to the Primary Containment Barrier based on
Drywell/Containment pressure, criteria stating “Containment pressure
response following a LOCA is not consistent with the LOCA condition”
was deleted. This indication is considered too vague for the Emergency
Coordinator to analyze and implies that the LOCA response for
Containment will flow a pre-analyzed response time. It is unlikely thai a
LOCA, should it occur, will elapse exactly as previously analyz:d, and
then continue exactly as mathematical models may predict. Eraergency
Coordinator judgment is still available under the Table A-1 criteria if
Technical Support Center (TSC) engineers do not believe that
Containment is performing as designed under LOCA conditions.
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RECOGNITION CATEGORY F
C. Primary Containment Barrier Example EALs: (Cont.)
PC1.3 Intentional Venting of Containment per PEI-MJ51/M56
Basis:

PEI-M51/M56, Hydrogen Control, provides Operator actions to mitigate
the buildup of hydrogen concentrations in Drywell and Containment and
prevent the Hydrogen Deflagration Overpressure Limit (HDOL) trom
being exceeded.

Per the PEI Bases Document under PEI-M51/M56, Hydrogen Control, the
HDOL curve assures that the postulated combustion of hydrogen and
oxygen will not result in sufficiently high pressure that will cause the
structural failure of Containment or adversely affect Drywell integrity.

A barrier LOSS shall therefore be implied due to the intentional venting of
Containment per PEI-M51/M56 which purposely bypasses the
Containment barrier.

Deviations/Comments:

Criteria established for Containment LOSS based on intentional venting
per PEI-M51/M56, prior to exceeding the HDOL. Criteria reflects an
intentional bypassing of Containment and is consistent with Containment
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