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Introduction

A comparison of the Initiating Conditions (ICs), Mode Applicability and
Emergency Action Levels (EALs) in NEI 99-01, Revision 6 Final,
“Development of Emergency Action Levels for Non-Passive Reactors”
(ADAMS Accession No. ML12326A805), and Surry Power Station (SPS) ICs,
MODE Applicability and EALs are provided in this document. The results of
the comparison are provided in Table 4, SPS Comparison Matrix. This
document provides a means of assessing SPS differences and deviations
from the NRC endorsed guidance given in NEI 99-01. Discussion of SPS
EAL bases and lists of source document references are given in the SPS
EAL Technical Bases Document. It is, therefore, advisable to reference the
SPS EAL Technical Bases Document for background information while using
this document.

Comparison Matrix Format

The ICs and EALs discussed in the SPS Comparison Matrix are grouped
according to NEI 99-01 Recognition Category and presented alphabetically
by group. Within each Recognition Category group, the ICs and EALs are
listed in tabular format according to the order in which they are given in NEI
99-01, Rev. 6. Generally, each row of the comparison matrix provides the
following information:

e NEIIC/Ex. EAL identifier

¢ NEI IC/Example EAL wording and mode applicability
o SPS IC/EAL identifier

e SPS IC/EAL wording and mode applicability

o Justification of any difference or deviation

EAL Wording

NEI 99-01, Section 4.1 recommends the following: “The guidance in NEI 99-

01 is not intended to be applied to plants “as-is”; however, developers should
attempt to keep their site-specific schemes as close to the generic guidance

as possible. The goal is to meet the intent of the generic Initiating Conditions
(ICs) and Emergency Action Levels (EALSs) within the context of site-specific

characteristics — locale, plant design, operating features, terminology, etc.
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Meeting this goal will result in a shorter and less cumbersome NRC review
and approval process, closer alignment with the schemes of other nuclear
power plant sites and better positioning to adopt future industry-wide scheme
enhancements”

To assist the Station Emergency Manager (SEM), the SPS EALs have been
written in a clear and concise style (to the extent that the differences from the
NEI EAL wording could be reasonably documented and justified). This
supports timely and accurate classification in the tense atmosphere of an
emergency event. The EAL differences introduced to reduce reading burden
comprise almost all of the differences justified in this document.

EAL Emphasis Techniques

Due to the width of the table columns and table formatting constraints in this
document, line breaks and indentation may differ slightly from the
appearance of comparable wording in the source documents. NEI 99-01,
Rev. 6 is the source document for the NEI EALs; the SPS EAL Technical
Bases Document is the source document for the SPS EALs.

Development of the SPS IC/EAL wording has attempted to minimize
inconsistencies and apply sound human factors principles. As a result,
differences occur between NEI and SPS ICs/EALs forthese reasons alone.
When such difference may infer a technical difference in the associated NEI
IC/EAL, the difference is identified and a justification is provided.

The print and paragraph formatting conventions summarized below guide
presentation of the SPS EALs in accordance with the EAL writing criteria.
Space restrictions in the EAL table of this document sometimes override this
criteria in cases when following the criteria would introduce undesirable
complications in the EAL layout.

e Upper case-bold underline print is used for the logic terms AND, OR
and EITHER.

+ Bold print is also used for certain logic terms, negative terms (not,
cannot, etc.), any, all.

e Upper case print is reserved for defined terms, acronyms, system
abbreviations, logic terms (and, or, etc. when not used as a
conjunction), and annunciator window engravings.
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Three or more items in a list are normally introduced with “Any of the
following...” or “All of the following...” Iltems of the list begin with
bullets when a priority or sequence is not inferred.

The use of and/or logic within the same EAL has been avoided
when possible. When such logic cannot be avoided, indentation and
separation of subordinate contingent phrases is employed.

Global Differences

The differences listed below generally apply throughout the set of EALs and
are not repeated in the Justification sections of this document. The global
differences do not change the intent of NE! 99-01.

1.

The NEI phrase “Notification of Unusual Event” has been
abbreviated "NOUE" to reduce EAL-user reading burden.

The title “‘Emergency Director” is replaced with the SPS-specific titie
“Station Emergency Director (SEM)”

NE! 99-01 IC Example EALs are implemented in separate plant
EALs to improve clarity and readability. For example, NEI lists all IC
HU3 Example EALs under one IC. The corresponding SPS EALs
appear as unique EALs (e.g., HU3.1 through HU3.4).

Operational Condition (MODE) applicability identifiers
(numbers/letter) modify the NEI 99-01 mode applicability names as
follows: 1 - Power Operation, 2 — Reactor Critical, 3 - Hot Shutdown,
4 - Intermediate Shutdown, 5 - Cold Shutdown, 6 - Refueling, DEF —
Defueled. NEI 99-01 defines Defueled as follows: “All reactor fuel
removed from RPV. (Full core off load during refueling or extended
outage).”

NEI 99-01 uses the terms greater than, less than, greater than or
equal to, etc. in the wording of some example EALs. For consistency
and to reduce EAL-user reading burden, SPS has adopted use of
boolean symbols in place of the NEI 99-01 text modifiers within the
EAL wording. :

“min.” is the standard abbreviation for “minutes” and is used to
reduce EAL user reading burden.
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All ICs and EAL thresholds specifying “thyroid CDE” have been
revised to “adult thyroid CDE.” The SPS dose assessment
methodology calculates both child and adult thyroid CDE. All effluent
based EALs therefore specify “adult thyroid CDE."

IC/EAL identification:

e NEI Recognition Category A “Abnormal Radiation Levels/
Radiological Effluents” has been changed to Category R
“Abnormal Rad Levels / Rad Effluents.” The designator “R” is
more intuitively associated with radiation (rad) or radiological
events. NEI IC designators beginning with “A” have likewise
been changed to "R.”

¢ NEI Recognition Category S “System Malfunctions” has been
changed to Category M “System Malfunctions” The designator
“M” precludes possible interpretation of “SA™ as Site Area
Emergency.

o NEI 99-01 defines the thresholds requiring emergency
classification (example EALSs) and assigns them to ICs which, in
turn, are grouped in “Recognition Categories.” SPS endeavors to
optimize the NEI EAL organization and identification scheme to
enhance usability of the plant-specific EAL set. To this end, the
SPS IC/EAL scheme includes the following features:

a. Division of the NEI EAL set into three groups:

o EALs applicable under all plant operating conditions —
This group would be reviewed by the EAL-user any
time emergency classification is considered.

o EALs applicable only under hot operating conditions —
This group would only be reviewed by the EAL-user
when the plant is in Power Operation, Reactor Critical,
Hot Shutdown or Intermediate Shutdown mode.

o EALs applicable only under cold operating conditions —
This group would only be reviewed by the EAL-user
when the plant is in Cold Shutdown, Refueling or
Defueled mode.



Emergency classification (G, S, A, U)
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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 plantis 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.

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 and their relationship to NEI
Recognition Categories are listed in Table 1.

Unique identification of each EAL — Four characters
comprise the EAL identifier as illustrated in Figure 1.

Figure 1 — EAL ldentifier
EAL ldentifier

Category (R, H, E, M, F, C) . L Sequential number within subcategory/classification

Subcategory number (1 if no subcategory)

The first character is a letter associated with the category
in which the EAL is located. The second character is a
letter associated with the emergency classification level
(G for General Emergency, S for Site Area Emergency, A
for Alert, and U for Notification of Unusual Event). The
third character is a number associated with one or more
subcategories within a given category. Subcategories are
sequentially numbered beginning with the number “1”. If a
category does not have a subcategory, this character is
assigned the number “1”. The fourth character is a
number preceded by a period for each EAL within a
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subcategory. EALSs are sequentially numbered within the
emergency classification level of a subcategory beginning
with the number “1”.

The EAL identifier is designed to fulfill the following
objectives:

o Uniqueness — The EAL identifier ensures that there
can be no confusion over which EAL is driving the
need for emergency classification.

o Speed in locating the EAL of concern — When the
EALs are displayed in a matrix format, knowledge
of the EAL identifier alone can lead the EAL-user to
the location of the EAL within the classification
matrix. The identifier conveys the category,
subcategory and classification level. This assists
ERO responders (who may not be in the same
facility as the SEM) to find the EAL of concern in a
timely manner without the need for a word
description of the classification threshold.

o Possible classification upgrade — The
category/subcategory/identifier scheme helps the
EAL-user find higher emergency classification EALs
that may become active if plant conditions worsen.

Table 2 lists the SPS ICs and EALs that correspond to the
NEI ICs/Example EALs when the above EAL/IC
organization and identification scheme is implemented.

Differences and Deviations

In accordance NRC Regulatory Issue Summary (RIS) 2003-18 “Use of
Nuclear Energy Institute (NEI) 99-01, Methodology for Development of
Emergency Action Levels” Supplements 1 and 2, a difference is an EAL
change in which the basis scheme guidance differs in wording but agrees in
meaning and intent, such that classification of an event would be the same,
whether using the basis scheme guidance or the SPS EAL. A deviation is an
EAL change in which the basis scheme guidance differs in wording and is
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altered in meaning or intent, such that classification of the event could be
different between the basis scheme guidance and the SPS proposed EAL.

Administrative changes that do not actually change the textual content are
neither differences nor deviations. Likewise, any format change that does not
alter the wording of the IC or EAL is not considered a difference or a
deviation.

The following are examples of differences:

e Choosing the applicable EAL based upon plant type (i.e., BWR vs.
PWR).

¢ Using a numbering scheme other than that provided in NEI 99-01
that does not change the intent of the overall scheme.

e Where the NEI 99-01 guidance specifically provides an option to not
include an EAL if equipment for the EAL does not exist at SPS (e.g.,
automatic real-time dose assessment capability).

¢ Pulling information from the bases section up to the actual EAL that
does not change the intent of the EAL.

e Choosing to state ALL Operating Modes are applicable instead of
stating N/A, or listing each mode individually under the Abnormal
Rad Level/Radiological Effluent and Hazard and Other Conditions
Affecting Plant Safety sections.

* Using synonymous wording (e.g., greater than or equai to vs. at or
above, less than or equal vs. at or below, greater than or less than
vs. above or below, efc.)

¢ Adding SPS equipment/instrument identification and/or noun names
to EALs.

e Combining like ICs that are exactly the same but have different
operating modes as long as the intent of each IC is maintained and
the overall progression of the EAL scheme is not affected.

e Any change to the IC and/or EAL, and/or basis wording, as stated in
NE! 99-01, that does not alter the intent of the IC and/or EAL, i.e.,
the IC and/or EAL continues to:

o Classify at the correct classification level.
o Logically integrate with other EALs in the EAL scheme.
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o Ensure that the resulting EAL scheme is complete (i.e.,
classifies all potential emergency conditions).

The following are examples of deviations:

Use of altered mode applicability.
Altering key words or time limits.

Changing words of physical reference (protected area, safety-related
equipment, etc.).

Eliminating an IC. This includes the removal of an IC from the
Fission Product Barrier Degradation category as this impacts the
logic of Fission Product Barrier ICs.

Changing a Fission Product Barrier from a Loss to a Potential Loss
or vice-versa.

Not using NEI 99-01 definitions. The intent is for all NEI 99-01 users
to have a standard set of defined terms as delineated in NEI 99-01.
Differences due to plant types are permissible (BWR or PWR).
Verbatim compliance to the wording of defined terms in NEI 99-01 is
not necessary as long as the intent of the defined word is
maintained. Use of the wording provided in NEI 99-01 is encouraged
since the intent is for all users to have a standard set of delineated
terms as defined in NEI 99-01.

Any change to the IC and/or EAL, and/or basis wording as stated in
NEI 98-01 that does alter the intent of the I1C and/or EAL (For
example, the |C and/or EAL):

o Does not classify at the classification level consistent with
NEI 99-01.

o Is not logically integrated with other EALs in the EAL
scheme.

o Results in an incomplete EAL scheme (i.e., does not classify
all potential emergency conditions).

The “Difference/Deviation Justification” identifies each difference between
the NEI 99-01 IC/EAL wording and the SPS IC/EAL wording. Justification the
reason for each difference is then provided. If the difference is determined to
be a deviation, a statement is made to that affect and an explanation is
provided as to why classification may be different from the NEI 99-01 IC/EAL
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and the reason it is acceptable. In all cases, however, the differences and
deviations do not change the intent of NEI 99-01. A summary list of SPS EAL
deviations from NEI 99-01, Rev. 6 is provided in Table 3.
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SPS EALs

Category

Subcategory

‘Group: -Any Operating Mode: " -

NEI
Recognition Category

"1 ~Radiological Effluent
2 — Irradiated Fuel Event
R — Abnormal Rad Levels/Rad Effluent 3 _ Area Radiation Levels
H — Hazards and Other Conditions Affecting
Plant Safety

1 — Security

2 — Seismic Event

3 — Natural or Technological Hazard
4 — Fire

5 — Hazardous Gas

6 — Control Room Evacuation

7 — SEM Judgment

E - ISFSI

— Confinement Boundary

Abnormal Rad Levels/Radiological Effluent

ICs/EALs

Hazards and Other Conditions Affecting
Plant Safety ICs/EALs

ISFSI ICs/EALs

1 — Loss of Emergency AC Power
2 — Loss of Vital DC Power

3 — Loss of Control Room [ndications

4 — RCS Activity

5 — RCS Leakage

6 — RPS Failure

7 — Loss of Communications

8 — Containment Failure

9 — Hazardous Event Affecting Safety Systems

M — System Malfunction

F — Fission Product Barrier None

System Malfunction ICs/EALs

Group: Cold Conditions; .. -,

Fission Product Barrier ICs/EALs

1-RCS Level
2 — Loss of Emergency AC Power

3 — RCS Temperature

4 — Loss of Vital DC Power

5 — Loss of Communications

6 - Hazardous Event Affecting Safety Systems

C — Cold Shutdown/Refueling System
Malfunction

Cold Shutdown/ Refueling System

Malfunction ICs/EALs
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NEI SPS

IC Ean;\nf le Category and Subcategory EAL
AU1 1 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RU1.1
RU1.3

AU1 2 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent N/A
AU1 3 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RU1.2
RU1.4

AU2 1 R — Abnormal Rad Levels / Rad Effluent, 2 — Irradiated Fuel Event ~RU2.1
AA1 1 RA— Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RA1.1
AA1 2 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RA1.2
AA1 3 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RA1.3
AA1 4 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RA1.4
AA2 1 R — Abnormal Rad Levels / Rad Effluent, 2 — Irradiated Fuel Event RA2.1
AA2 2 R — Abnormal Rad Levels / Rad Effluent, 2 — Irradiated Fuel Event RA2.2
AA2 3 R — Abnormal Rad Levels / Rad Effluent, 2 — Irradiated Fuel Event RA2.3
AA3 1 R — Abnormal Rad Levels / Rad Effluent, 3 — Area Radiation Levels RA3.1
AA3 2 R — Abnormal Rad Levels / Rad Effluent, 3 — Area Radiation Levels RA3.2
AS1 1 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RS1.1
AS1 2 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RS1.2
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NE! SPS

Ic EXEZ‘I? le . Category and Subcategory EAL
AS1 3 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RS1.3
AS2 1 R — Abnormal Rad Levels / Rad Effluent, 2 — Irradiated Fuel Event RS2.1
AG1 1 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RG1.1
AG1 2 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RG1.2
AG1 3 R — Abnormal Rad Levels / Rad Effluent, 1 — Radiological Effluent RG1.3
AG2 1' R — Abnormal Rad Levels / Rad Effluent, 2 — Irradiated Fuel Event RG2.1
Cu1 1 C — Cold SD/ Refueling System Malfunction, 1 — RCS Level CuU1.1
Cu1 2 C — Cold SD/ Refueling System Malfunction, 1 — RCS Level CuU1.2
Ccu2 1 C — Cold SD/ Refueling System Malfunction, 2 — Loss of AC Power Ccu2.1
Ccu3 1 C — Cold SD/ Refueling System Malfunction, 3 — RCS Temperature CuU3.1
Cu3 2 C - Cold SD/ Refueling System Malfunction, 3 — RCS Temperature Cus.2
cu4 1 C — Cold SD/ Refueling System Malfunction, 4 — Loss of DC Power CuU4.1
Cus 1,2,3 C — Cold SD/ Refueling System Malfunction, 5 — Loss of Communications CU5.1
CA1 1 C — Cold SD/ Refueling System Malfunction, 1 — RCS Level CA1.1
CA1 2 C — Cold SD/ Refueling System Malfunction, 1 — RCSV Level CA1.2
' CA2 1 C — Cold SD/ Refueling System Malfunction, 1 — Loss of AC Power CA2.1
CA3 1,2 C — Cold SD/ Refueling System Malfunction; 3 — RCS Temperature CA3.1
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NEI SPS

IC Ex;;"f le Category and Subcategory EAL
CA6 1 C - Cold SD/ Refueling System Malfunction, 6 — Hazardous Event Affecting Safety Systems CA6.1
CS1 1 C — Cold SD/ Refueling System Malfunction, 1 — RCS Level CS1.1

CS1 2 C — Cold SD/ Refueling System Malfunction, 1 — RCS Level N/A
Cs1 3 C — Cold SD/ Refueling System Malfunction, 1 — RCS Level CSs1.2
CG1 1 C — Cold SD/ Refueling System Malfunction, 1 — RCS Level CG1.1
CG1 2 C — Cold SD/ Refueling System Malifunction, 1 — RCS Level CG1.2
E-HU1 1 E — ISFSI, 1 — Confinement Boundary EU1.1
FA1 1 F — Fission Product Barrier FA1.1
FS1 1 F — Fission Product Barrier FS1.1
FG1 1 F — Fission Product Barrier FG1.1
HU1 1,2,3 H — Hazards and Other Conditions Affecting Plant Safety, 1 — Security HU1.1
HU2 1 H — Hazards and Other Conditions Affecting Plant Safety, 2 — Seismic Event HUZ2.1
HU3 1 H — Hazards and Other Conditions Affecting Plant Safety, 3 — Natural or Technology Hazard HU3.1
HU3 2 H — Hazards and Other Conditions Affecting Plant Safety, 3 — Natural or Technology Hazard HU3.2
HU3 3 H — Hazards and Other Conditions Affecting Plant Safety, 3 — Natural or Technology Hazard HU3.3
HU3 4 H — Hazards and Other Conditions Affecting Plant Safety, 3 — Natural or Technology Hazard HU3.4

HU3 5 H — Hazards and Other Conditions Affecting Plant Safety, 3 — Natural or Technology Hazard N/A
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NEI SPS
Ic Exgmf'e Category and Subcategory EAL
m
HU4 1 H — Hazards and Other Conditions Affecting Plant Safety, 4 — Fire or Explosion - HU4.1
- Hu4 2 H — Hazards and Other Conditions Affecting Plant Safety, 4 — Fire or Explosion HU4.2
HU4 3 H — Hazards and Other Conditions Affecting Plant Safety, 4 — Fire or Explosion HU4.3
HU4 4 H — Hazards and Other Conditions Affecting Plant Safety, 4 — Fire or Explosion HU4.4
HU7 1 H — Hazards and Other Conditions Affecting Plant Safety, 7 — Judgment HU7.1
HA1 1,2 H — Hazards and Other Conditions Affecting Plant Saféty, 1 — Security HA1.1
HAS5 1 H — Hazards and Other Conditions Affecting Plant Safety, 5 — Hazardous Gases HAS5.1
HAB 1 H — Hazards and Other Conditions Affecting Plant Safety, 6 — Control Room Evacuation HAB.1
HA7 1 H — Hazards and Other Conditions Affecting Plant Safety, 7 — Judgment HA7.1
HS1 1 H — Hazards and Other Conditions Affecting Plant Safety, 1 — Security HS1.1
HS6 1 H — Hazards and Other Conditions Affecting Plant Safety, 6 — Control Room Evacuation HS6.1
HS7 1 H — Hazards and Other Conditions Affecting Plant Safety, 7 — Judgment HS7.1
HG1 1 N/A N/A
HG7 1 H — Hazards and Other Conditions Affecting Plant Safety, 7 — Judgment HG7.1
SU1 1 M — System Malfunction, 1 — Loss of AC Power MU1.1
su2 1 M — System Malfunction, 3 — Loss of Control Room Indications MU3.1
SuU3 1 M — System Malfun(/‘,tion, 4 — RCS Activity | MU4.1
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; NEI SPS
IC EXEZT le Category and Subcategory EAL

SU3 2 M — System Malfunction, 4 — RCS Activity MU4.3 -
Su4 1,2,3 | M~ System Malfunction, 5 — RCS Leékagé MU5.1
SuU5 1 M — System Malfunction, 6 — RPS Failure MUG.1
SuU5 2 M — Systern Malfunction, 6 — RPS Failure MU6.2
SU6 1,2,3 M — System Malfunction, 7 —Loss of Communications MU7.1
SuU7 1,2 M — System Malfunction, 8 — Containment Failure MU8.1
SA1 1 M — System Malfunction, 1 — Loss of AC Power MA1.1
SA2 1 M — System Malfunction, 3 — Loss of Control Room Indications MAS3.1
SA5 1 M — System Malfunction, 6 — RPS Failure MAG.1
SA9 1 | M- Hazardous Event Affecting Safety Systems MAS.1
881 1 M — System Malfunction, 1 — Loss of AC Power MS1.1
385 1 M — System Malfunction, 6 — RPSJFaiIure MS6.1
588 1 | M — System Maifunction, 2 — Loss of DC Power MS2.1
SG1 1 M — System Malfunction, 1 — Loss of AC Power MG1.1
SG8 2 M — System Malfunction, 2 — Loss of DC Power MG2.1 .
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Table 3 — Summary of Deviations

- NEI SPS e
EAL Description
IC Example EAL
—  ———— — — __— —— ——________—____ ____________ — _— ——— —— — ———— —— —————————— |
AU1 . 1,2,3 RU1.1, RU1.2, | Generic IC AU1 has been split to address gaseous and liquid releases separately.
RU1.3, RU1.4

The basis for the gaseous UE IC and associated thresholds has been revised to
correspond to any unplanned release of gaseous effluent radioactivity to the
environment that will result in greater than 1 mrem TEDE. This UE gaseous
release criterion is being used consistently at all operating Dominion Energy
nuclear stations (Millstone, North Anna and Surry). The reason this alternative
criterion is required is due to the fact that for some effluent gaseous release
pathways, the resulting calculated UE threshold following the NEI 99-01 guidance
of two times the site specific effluent release limit would result in a UE threshold
value greater than the corresponding calculated ALERT threshold based on
exceeding 10 mrem TEDE. For the other gaseous release pathways that did not
show an incongruent relationship when compared to the ALERT threshold, many
showed UE values essentially equivalent to 1 mrem TEDE when applying the
guidance in NEI 99-01 of a value set at two times the site specific effluent release
limit. The fact that, (1) many of the gaseous release pathway UE values
following NEI 99-01 guidance were essentially equivalent to 1 mrem TEDE, (2)
application of an alternative definition set at a value of 1 mrem TEDE results in a
more limiting value for those release paths that showed incongruent comparison
to the corresponding ALERT threshold, and (3) UE criterion set at a value ten
(10) times lower than the ALERT threshold provides a logical and consistent
escalation between each classification level, provides justification for the UE
criterion of 1 mrem TEDE. This single Initiating Condition (IC) definition for
gaseous releases at the UE level is being applied to maintain consistency across
the Dominion Energy nuclear fleet and to reduce confusion and human error
potential if two different (IC) definitions were applied. 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
radioactivity in these steam line configurations, the UE classification thresholds for
the steam safeties and auxiliary feedwater exhaust are being labeled N/A (not
applicable).

This revised IC and associated thresholds is a deviation from the NEI 99-01,
Revision 6 AU1 generic wording and bases but is deemed acceptable
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Table 3 — Summary of Deviations

NEI
EZE Description
IC Example EAL
consistent with the above justification.
HG1 1 N/A” IC HG1 and associated example EAL is not implemented in the S‘PS scheme.

There are several other ICs that are redundant with this IC, and are better suited
to ensure timely and effective emergency declarations. In addition, the
development of new spent fuel pool level EALs, as a result of NRC Order EA-12-
051, clarified the intended emergency classification level for spent fuel pool level
events. This deviation is justified because: .

1. Hostile Action in the Protected Area is bounded by ICs HS1 and HS7. Hostile
Action resulting in a loss of physical control is bounded by EAL HG7, as well
as any event that may lead to radiological releases to the public in excess of
Environmental Protection Agency (EPA) Protective Action Guides (PAGS).

a. If, for whatever reason, the Control Room must be evacuated, and control
of safety functions (e.g., reactivity control, core cooling, and RCS heat
removal) cannot be reestablished, then IC HS6 would apply, as well as IC
HS7 if desired by the EAL decision-maker.

b. Also, as stated above, any event (including Hostile Action) that could
reasonably be expected to have a release exceeding EPA PAGs would be
bounded by IC HG7.

c. From a Hostile Action perspective, ICs HS1, HS7 and HG7 are
appropriate, and therefore, make this part of HG1 redundant and
unnecessary.

d. From a loss of physical control perspective, ICs HS6, HS7 and HG7 are
appropriate, and therefore, make this part of HG1 redundant and
unnecessary.

2. Any event which causes a loss of spent fuel pool level will be bounded by ICs
AA2, AS2 and AG2, regardless of whether it was based upon a Hostile Action
or not, thus making this part of HG1 redundant and unnecessary.

a. _An event that ieads to a radiological release will be bounded by ICs AU1,
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Table 3 — Summary of Deviations

NEI
SPS e
EAL Description

o4 Example EAL

AA1, AS1 and AG1. Events that lead to radiological releases in excess of
EPA PAGs will be bounded by EALs AG1 and HG7, thus making this part
of HG1 redundant and unnecessary.

ICs AA2, AS2, AG2, AS1, AG1, HS1, HS6, HS7 and HG7 have been
implemented consistent with NEI 99-01, Revision 6 and thus HG1 is adequately
bounded as described above.

This exclusion of the generic HG1 guidance is a deviation from the NEI 99-
01, Revision 6 generic guidance but is deemed acceptable consistent with
endorsed NRC EP FAQ 2015-013.

HS6 1 HS6.1 Deleted defueled mode applicability. Control of the cited safety functions are not
critical for a defueled reactor as there is no energy source in the reactor vessel or
RCS. .

The Mode applicability for the reactivity control safety function has been limited to
Modes 1, 2, and 3 (hot operating conditions). In the cold operating modes
adequate shutdown margin exists under all conditions.

This revised mode applicability is a deviation from the NEI 99-01, Revision 6
HS6 generic guidance but is deemed acceptable consistent with endorsed
NRC EP FAQ 2015-014. '

CAB 1 CAB.1 The proposed SPS CA6.1 and MA9.1 wording is intended to ensure that an Alert
should be declared only when actual or potential performance issues with

SA9 1 MA9.1 SAFETY SYSTEMS have occurred as a result of a hazardous event. The
occurrence of a hazardous event will result in an NOUE classification at a
minimum. In order to warrant escalation to the Alert classification, the hazardous
event must cause indications of degraded performance to one train of a SAFETY
SYSTEM with either an indication of degraded performance on the second
SAFETY SYSTEM train or VISIBLE DAMAGE to the second SAFETY SYSTEM
train, such that the operability or reliability of the second train is a concern. In
addition, escalation to the Alert classification should not occur if the damage from
the hazardous event is limited to a SAFETY SYSTEM that was inoperable, or out
of service, prior to the event occurring. As such, the proposed EALs will reduce
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Table 3 — Summary of Deviations

NEI
SPS e
EAL Description

IC Example EAL

the potential of declaring an Alert when events are in progress that do not involve
an actual or potential substantial degradation of the level of safety of the plant,
(i.e., does not cause significant concern with shutting down or cooling down the
plant).

EALs CAG.1 and MA9.1 do not directly escalate to a Site Area Emergency or a
General Emergency due to a hazardous event. The Fission Product Barrier and/or
Abnormal Radiation Levels/Radiological Effluent recognition categories would
provide an escalation path to a Site Area Emergency or a General Emergency.

The EALs and the Basis sections have been revised to ensure potential
escalations from a NOUE to an Alert, due to a hazardous event. This is
appropriate as the concern with these EALs is: (1) a hazardous event has
occurred, (2) one SAFETY SYSTEM train is having performance issues as a
result of the hazardous event, and (3) either the second SAFETY SYSTEM train
is having performance issues or the VISIBLE DAMAGE indicates that the second
SAFETY SYSTEM train may have operability or reliability issues.

The definition of VISIBLE DAMAGE has been revised to reflect the fact that the
EALs are based upon SAFETY SYSTEM frains rather than individual components
or structures.

Note © has been added to CA6.1 and MA9.1 as it meets the intent of the EALSs, is
consistent with other EALs (e.g., EAL HA5.1 which was previously endorsed by
the NRC), and ensures that declared emergencies are based upon unplanned
events with the potential to pose a radiological risk to the public.

7

Note 10 has been added to CA6.1 and MA9.1 to help reinforce and succinctly
capture the more detailed information from the revised basis section related to
when conditions would require the declaration of an Alert. \

‘CA6.1 and MA9.1 are consistent with NRC FAQ 2016-002 requiring degraded
performance or visible damage to more than one safety system train caused by
the specified events.

This revised wording is a deviation from the NEI 99-01, Revision 6 CA6 and
SA9 generic wording and bases but is deemed acceptable consistent with
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NEI
giﬁ Description
IC Example EAL
endorsed NRC EP FAQ 2016-002.
SG1 1 MG1.1 The proposed SPS MG1.1 omits the Station Blackout (SBO) coping time

threshold. As proposed, the General Emergency classification would be based on
a loss of all onsite and offsite AC power to the emergency buses with indications
of degraded core cooling. The SPS SBO analysis and derived coping time was
determined in accordance with 10CFR50.63 and Regulatory Guide 1.155. This

“analysis does not take credit for plant capabilities in place to mitigate the effects
of an extended loss of AC power (ELAP). These capabilities were developed and
implemented to meet the requirements of NRC Orders EA-12-049 and EA-12-
051, and pending regulations in 10 CFR 50.155 (per SECY-16-0142).

In accordance with plant EOPs [( )-ECA-0.0], operators will declare an ELAP
within 60 min. of the loss of all AC power to the emergency buses and direct
implementation of FLEX Support Guidelines, including the deployment of
dedicated portable equipment and performance of DC load shedding. Even if no
AC emergency bus is energized, these actions will maintain or restore core
cooling, containment, and spent fuel pool cooling capabilities

indefinitely. Therefore, the underlying basis for the generic EAL coping time
statement, that power must be restored to an AC emergency bus within a fixed
amount of time to avoid a severe challenge to one or more fission product
barriers, is not valid for SPS.

Additionally, the omission of the SBO coping time threshold does not remove the
attribute of a likely General Emergency declaration prior to meeting the IC FG1
thresholds for ELAP events in which the RCS barrier has not been lost.

This revised wording is a deviation from the NE! 99-01, Revision 6 SG1
generic wording and bases but is deemed appropriate and acceptable.
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Table 4 — SPS Comparison Matrix

Category A: Abnormal Rad Levels / Radiological Effluent
E

NE! IC Wording and Mode SPS SPS IC Wording and Mode

NEI IC# Applicability IC#(s) Applicability Difference/Deviation Justification
AU1 Release of gaseous or liquid RU1a Release of liquid radioactivity greater | Generic IC AU1 has been split to address gaseous and
- | radioactivity greater than 2 times than 2 times the allocated ODCM liquid releases separately.
the (site-specific effluent release limits for 60 minutes or longer The SPS ODCM is the site-specific effluent release
controlling document) limits for MODE: All controlling document.
60 minutes or longer.
MODE: All RU1b Release of gaseous radioactivity Generic IC AU1 has been split to address gaseous and
resulting in offsite dose greater than liquid releases separately.
1 mrem TEDE

The basis for the gaseous UE IC and associated thresholds
MODE: All has been revised to correspond to any unplanned release of
gaseous effluent radioactivity to the environment that will
result in greater than 1 mrem TEDE. This UE gaseous
release criterion is being used consistently at all operating
Dominion Energy nuclear stations (Millstone, North Anna
and Surry). The reason this alternative criterion is required
is due to the fact that for some effluent gaseous release
pathways, the resulting calculated UE threshold following
the NEI 99-01 guidance of two times the site specific effluent
release limit would result in a UE threshold value greater
than the corresponding calculated ALERT threshold based
on exceeding 10 mrem TEDE. For the other gaseous
release pathways that did not show an incongruent
relationship when compared to the ALERT threshold, many
showed UE values essentially equivalent to 1 mrem TEDE
when applying the guidance in NEI 99-01 of a value set at
two times the site specific effluent release limit. The fact
that, (1) many of the gaseous release pathway UE values
following NEI 99-01 guidance were essentially equivalent to
1 mrem TEDE, (2) application of an alternative definition set
at a value of 1 mrem TEDE results in a more limiting value
for those release paths that showed incongruent comparison
to the corresponding ALERT threshold, and (3) UE criterion
set at a value ten (10) times lower than the ALERT threshold
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Category A: Abnormal Rad Levels / Radiological Effluent

provides a logical and consistent escalation between each
classification level, provides justification for the UE criterion
of 1 mrem TEDE. This single Initiating Condition (IC)
definition for gaseous releases at the UE level is being
applied to maintain consistency across the Dominion Energy
nuclear fleet and to reduce confusion and human error
potential if two different (IC) definitions were applied. 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 radioactivity
in these steam line configurations, the UE classification
thresholds for the steam safeties and auxiliary feedwater
exhaust are being labeled N/A (not applicable).

This revised IC and associated thresholds is a deviation
from the NEI 99-01, Revision 6 AU1 generic wording and
bases but is deemed acceptable consistent with the
above justification.

(site-specific monitor list and
threshold values corresponding
to 2 times the controlling

'\[IEE{LE; NEI[ Example EAL Wording E?AF;_S# SPS EAL Wording Difference/Deviation Justification
1 Reading on ANY effluent Reading on SW-RI-120(220) CW The NEI phrase “...effluent radiation monitor greater than 2
radiation monitor greater than 2 Discharge Tunnel radiation monitor times the (site-specific effluent release controlling
times the (site-specific effluent > 2 x the “high” setpoint for =60 min. | document) has been replaced with “Reading on SW-RI-
release controlling document) (Notes 1, 2, 3) 120(220) CW Discharge Tunnel radiation monitor
limits for 60 minutes or longer: RU1.1 > 2 x the “high” setpoint ". Consistent with the above

justification, liquid and gaseous effluent thresholds have
been split. The CW Discharge Tunnel radiation monitor is
the liquid release pathway not associated with discharge
permits.
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Table 4 — SPS Comparison Matrix
Category A: Abnormal Rad Levels / Radiological Effluent
document limits) Reading on any Table R-1 effluent The NEI phrase “...effluent radiation monitor greater than 2
radiation monitor > column "NOUE" times the (site-specific effluent release controlling
for =60 min. (Notes 1, 2, 3) document)” has been replaced with “...any Table R-1
effluent radiation monitor > column "NOUE".
’ NOUE thresholds for all SPS continuously monitored-
RU1.3 gaseous release pathways are listed in Table R-1 to
consolidate the information in a single location and, thereby,
simplify identification of the thresholds by the EAL user.
The values shown in Table R-1 column “NOUE”, consistent
- with the revised IC bases, corresponds to releases resulting
in a 1 mrem dose at the site boundary for a 1-hour release.
2 Reading on ANY effluent SPS does not establish radiation monitor setpoints for batch
radiation monitor greater than 2 releases.
times the alarm setpoint
established by a current N/A NIA
radioactivity discharge permit for
60 minutes or longer.
3 Sample analysis for a gaseous RU1.2 | Sample analysis for a liquid release = | The SPS ODCM is the site-specific effluent release
or liquid release indicates a indicates a concentration or release controlling document.
concentration or release rate rate > 2 x the allocated ODCM limits
greater than 2 times the (site- for =60 min. (Notes 1, 2)
specific effluent release
controlling document) limits for RU1.4 | Sample analysis for a gaseous The SPS ODCM is the site-specific effluent release
60 minutes or longer. release indicates a concentration or controlling document.
release rate > 2 x the allocated
ODCM limits for =60 min. (Notes 1, 2)

Notes e The Emergency Director N/A Note 1 The SEM should declare The classification timeliness note has been standardized
should declare the Unusual the event promptly upon across the SPS EAL scheme by referencing the "time [imit"
Event promptly upon determining that the time specified within the EAL wording.
determining that 60 minutes limit has been exceeded, or
has been exceeded, or will
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Table 4 — SPS Comparison Matrix

likely be exceeded.

If an ongoing release is
detected and the release
start time is unknown,
assume that the release
duration has exceeded 60
minutes.

If the effluent flow past an
effluent monitor is known to
have stopped due to actions
to isolate the release path,
then the effluent monitor
reading is no longer valid for
classification purposes.

Category A: Abnormal Rad Levels / Radiological Effluent

Note 2:

Note 3:

will likely be exceeded.

If an ongoing release is
detected and the release
start time is unknown,
assume that the release
duration has exceeded the
specified time limit.

If the effluent flow past an
effluent monitor is known to
have stopped due to
actions to isolate the
release path, then the
effluent monitor reading is
no longer VALID for
classification purposes.

The classification timeliness note has been standardized
across the SPS EAL scheme by referencing the "time limit"
specified within the EAL wording.

None
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Table R-1 Gaseous Effluent Monitor Classification Thresholds
Release Point & Monitor GE SAE Alert NOUE

Vent #2 7.2E+07 uCilsec | 7.2E+06 pCilsec | 7.2E+05 uCilsec | 7.2E+04 uCilsec

1-VG-RI-131BorC : : : :
Process Vent . . . .

1-GW-RI-130 B or C 2.8E+08 uCifsec | 2.8E+07 pCilsec | 2.8E+06 pCi/sec | 2.8E+05 uCilsec
Steam Safety

(MS-RI-()24, ()25, ()26 1.5E+03 mR/hr 1.5E+02 mR/hr 1.5E+01 mR/hr N/A
AFW Steam Exhaust

(OMS-RI-()29 2.3E+01 mR/hr 2.3E +00 mR/hr 2.3E -01 mR/hr N/A
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Category A: Abnormal Rad Levels / Radiologicalv Effluent
E

NEI IC Wording and Mode SPS SPS IC Wording and Mode . . -
NEI IC# Applicability ICH#(s) Applicability Difference/Deviation Justification
AU2 UNPLANNED loss of water level RU2 UNPLANNED loss of water level None
above irradiated fuel. above irradiated fuel
MODE: All MODE: All
NEI Ex. » . SPs } . . I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 a. UNPLANNED water level RU2.1 UNPLANNED water level drop in the Site-specific level indications i orated
drop in the REFUELING ! | REFUELING PATHWAY as indicated P n neorporated.
PATHWAY as indicated by by any of the following: Site-specific area radiation monitors incorporated.
ANY of the following: " . » :
; o e (0-VSP-C4 SPENT FUEL PIT LO Added the word “...corresponding...” to reinforce the cause
(site-specific level . ;
e LVL (water level decrease) and effect (area radiation levels) intent
indications). )
: . of this EAL.
AND , e Report of dropping level in

refueling cavity or SFP
b. UNPLANNED rise in area ) .
radiation levels as indicated e lLoss of SFP Cooling suction flow

by ANY of the following AND

r(zﬁ::_?g(:’;i‘énl'its"tr; area UNPLANNED rise in corresponding
ra diatign monitors) area radiation levels as indicated by
any of the following radiation monitors:

*» RM-RI-152 New Fuel Storage
Area ’

e RM-RI-153 Fuel Pit Bridge
¢ RM-RI-( )62 Manipulator Crane
e RM-RI-()63 Reactor Containment
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Category A: Abnormal Rad Levels / Radiological Effluent
NEI IC# NE! IC Wording |8;(§) SPS IC Wording Difference/Deviation Justification
AA1 Release of gaseous or liquid RA1 Release of gaseous or liquid None
radioactivity resulting in offsite radioactivity resulting in offsite dose
dose greater than 10 mrem TEDE greater than 10 mrem TEDE or 50
or 50 mrem thyroid CDE. mrem adult thyroid CDE
MODE: All MODE: All
NEI Ex. . SPS . : - I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification

1 rz?j?:tlig?] (r)Tr:OﬁiI:loYrSof :22,[:,”;2:19 RA1.1 | Reading on any Table R-1 effluent The SPS radiation monitors that detect radioactivity effluent
the reading shown%or 15 minutes radiation monitor,> column "ALERT" release to the environment are listed in Table R-1. NOUE,
or longer: for =15 min. (Notes 1, 2, 3, 4) Alert, SAE and GE thresholds for all SPS continuously

ger. monitored gaseous and liquid release pathways are listed in
(site-specific monitor list and Table R-1 to consolidate the information in a single location
threshgl d values) and, thereby, simplify identification of the thresholds by the
EAL-user.

2 Dose assessment using actual RA1.2 | Dose assessment using actual The site boundary is the site-specific receptor point.
meteorology indicates doses meteorology indicates doses > 10
greater than 10 mrem TEDE or 50 mrem TEDE or 50 mrem adult thyroid
mrem thyroid CDE at or beyond CDE at or beyond the SITE
(site-specific dose receptor point). BOUNDARY (Note 4)

3 Analysis of a liquid effluent RA1.3 | Analysis of a liquid effluent sample The site boundary is the site-specific receptor point.
sample indicates a concentration indicates a concentration or release
or release rate that would result in rate that would result in doses > 10
doses greater than 10 mrem mrem TEDE or 50 mrem adult thyroid
TEDE or 50 mrem thyroid CDE at CDE at or beyond the SITE
or beyond (site-specific dose BOUNDARY for 60 min. of exposure
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receptor point) for one hour of
exposure.

Category A: Abnormal Rad Levels / Radiological Effluent

(Notes 1, 2)

Field survey resuits indicate

4 EITHER of the following at o RA1.4 | Field survey results indicate EITHER Th.e site boundary is the site-specific field survey receptor
bevond (site-specific dose of the following at or beyond the SITE | point.
yond (site-specific BOUNDARY:
receptor point): '
® Closed window dose rates ® Closed window dose rates > 10
greater than 10 mR/hr mR/hr expected to continue for =
expected to continue for 60 60 min.
o ,ro\néglll)t:sogﬁofineﬁ}ggurvey ° .Anglyses of field survey samples
samples indicate thyroid CDE indicate adult thyronq CDE > 50
greater than 50 mrem for one mrem for 60 min. of inhalation.
hour of inhalation. (Notes 1, 2)
Notes ® The Emergency Director N/A Note 1: The SEM should declare The classification timeliness note has been standardized

should declare the Alert
promptly upon determining
that the applicable time has

. been ‘exceeded, or will likely
be exceeded.

o If an ongoing release is
detected and the release start
time is unknown, assume that
the release duration has
exceeded 15 minutes.

e |[f the effluent flow past an
effluent monitor is known to
have stopped due to actions
to isolate the release path,
then the effluent monitor
reading is no longer valid for
classification purposes.

the event promptly upon
determining that the time
limit has been exceeded, or
will likely be exceeded.

Note 2: If an ongoing release is
detected and the release
start time is unknown,
assume that the release
duration has exceeded the
specified time limit.

Note 3:  If the effluent flow past an
effluent monitor is known to
have stopped due to actions
to isolate the release path,
then the effluent monitor
reading is no longer valid
for classification purposes s.

Note 4: The pre-calculated effluent

across the SPS EAL scheme by referencing the "time limit"
specified within the EAL wording. -

The classification timeliness note has been standardized
across the SPS EAL scheme by referencing the "time limit"
specified within the EAL wording.

None
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The pre-calculated effluent
monitor values presented in
EAL #1 should be used for
emergency classification
assessments until the results
from a dose assessment
using actual meteorology are
available.

' Category A: Abnormal Rad Levels / Radiological Effluent

monitor values presented in
EALs RA1.1, RS1.1 and
RG1.1 should be used for
emergency classification
assessments until the
results from a dose
assessment using actual
meteorology are available.

Incorporated site-specific EAL numbers associated with
generic EAL#1.
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Category A: Abnormal Rad Levels / Radiological Effluent

. ————— . ———————— —  — — ———— —  — — ——————————————

NEI IC# NE! IC Wording | (S:;(i) SPS IC Wording Difference/Deviation Justification
AA2 Significant lowering of water RA2 Significant lowering of water level None
level above, or damage to, : above, or damage to, irradiated fuel
irradiated fuel. MODE: All
MODE: All
"o5E | NEI Example EAL Wording AL SPS EAL Wording Difference/Deviation Justification
1 Uncovery of irradiated fuel in the | RA2.1 IMMINENT uncovery of irradiated fuel Added the term “IMMINENT” consistent with the generic
REFUELING PATHWAY. in the REFUELING PATHWAY bases.
2 Damage to irradiated fuel RA2.2 | Damage to irradiated fuel resulting in a

resulting in a release of
radioactivity from the fuel as
indicated by ANY of the
following radiation monitors:

(site-specific listing of radiation
monitors, and the associated
readings, setpoints and/or
alarms)

release of radioactivity
AND

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

Deleted the words “...from the fuel...” as that is implied by the
determination that irradiated fuel has been damaged.

Site-specific list of radiation monitors are incorporated.

Valid radiation monitor high alarms specified.
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Category A: Abnormal Rad Levels / Radiological Effluent

Lowering of spent fuel pool level
to (site-specific Level 2 value).
[See Developer Notes]

Lowering of spent fuel pool level to 10
ft. (Level 2) on 1-FC-LI-105-1, 2 or 1A
Spent Fuel Pool Wide Range Level

For SPS, Level 2, which corresponds to 10 ft. above the top
of the fuel racks in the SFP, is an indicated level of 10 ft. on
1-FC-LI-105-1, 2 or 1A Spent Fuel Pool Wide Range Level
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Category A: Abnormal Rad Levels / Radiological Effluent _

%
NE! IC# NEI IC Wording l(?;(?s) SPS IC Wording Difference/Deviation Justification
AA3 Radiation levels that impede RA3 Radiation levels that IMPEDE access Limited mode applicability of RA3.2 modes specified in Table
access to equipment necessary to equipment necessary for normal R-2.
for normal plant operations, plant operations, cooldown or
cooldown or shutdown shutdown
MODE: All MODE: All (except RA3.2, Mode 3 & 4
only)
NEI Ex. . SPS . . . _—
EAL # NE! Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Pose rate greater th.an 15 mR_/hr RA3.1 Dose rates > 15 mR/hr in EITHER of No other site-specific areas requiring continuous occupancy
in ANY of the following areas: the followina: ist at SPS
e Control Room e following: exis .
® Central Alarm Station e Control Room CAS does not have permanently installed area radiation
® (other site-specific monitoring so dose rates must be assesses by survey.
;reaslroomsp) ¢ Central Alarm Station (by g y 4
survey)
2 An UNPLANNED event resuits RA3.2 | An UNPLANNED event results in The site-specific list of plant rooms or areas with entry-related
in radiation levels that prohibit or radiation levels that prohibit or mode applicability are tabularized in Tables R-2.
impede access to any of the IMPEDE access to any Table R-2
following plant rooms or areas: room or area (Note 5)
(site-specific list of plant rooms
or areas with entry-related mode
applicability identified)
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Category A: Abnormal Rad Levels / Radiological Effluent

%

Note | If the equipment in the listed N/A | Note 5 Ifthe equipmentinthelisted | None
room or area was already room or area was already
inoperable or out-of-service inoperable or out-of-service

before the event occurred, then
no emergency classification is

warranted.

before the event occurred, then
no emergency classification is
warranted.

Table R-2 Safe Operation & Shutdown Rooms/Areas

Room/Area Mode
Auxiliary Building El 13’ 3
Auxiliary Building El 27’ 3,4
ESGR 3
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Table 4 — SPS Comparison Matrix
Category A: Abnormal Rad Levels / Radiological Effluent
e ,,—,—,————— e —— _________ — —— —  — — — —— ———  —————————— — ————— —————————1
NEI IC# NEI IC Wording Ig:(z ) SPS IC Wording Difference/Deviation Justification
AS1 Release of gaseous radioactivity RS1 Release of gaseous radioactivity | None
resulting in offsite dose greater resulting in offsite dose greater than
than 100 mrem TEDE or 500 100 mrem TEDE or 500 mrem adult
mrem thyroid CDE thyroid CDE
MODE: All MODE: All
NEI Ex. . SPS . . i I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification

1 Reading on ANY of the following | RS1.1 | Reading on any Table R-1 effluent The SPS radiation monitors that detect radioactivity effluent
radiation monitors greater than radiation monitor > column "SAE" for release to the environment are listed in Table R-1. NOUE,
the reading shown for 15 >15 min. (Notes 1, 2, 3, 4) Alert, SAE and GE thresholds for all SPS continuously
minutes or longer: monitored gaseous and liquid release pathways are listed in

. o N Table R-1 to consolidate the information in a single location
site-specific monitor list and
’Ehlr:sﬁgld Values)' ristan and, thereby, simplify identification of the thresholds by the
EAL-user.

2 Dose assessment using actual RS1.2 | Dose assessment using actual The site boundary is the site-specific receptor point.
meteorology indicates doses meteorology indicates doses > 100
greater than 100 mrem TEDE or mrem TEDE or 500 mrem adult thyroid
500 mrem thyroid CDE at or CDE at or beyond the SITE
beyond (site-specific dose BOUNDARY (Note 4)
receptor point)

3 Field survey resulis indicate RS1.3 Field survey results indicate EITHER The site boundary is the site-specific field survey receptor

: of the following at or beyond the SITE ;
EITHER of the following at or BOUNDARY: point.
beyond (site-specific dose )
receptor point): ® Closed window dose rates > 100
® Closed window dose rates mR/hr expected to continue for >
greater than 100 mR/hr 60 min.
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Table 4 — SPS Comparison Matrix

minutes or longer.

Cc

ategory A: Abnormal Rad Levels / Radiological Effluent

expected to continue for 60 ® Analyses of field survey samples

indicate adult thyroid CDE > 500

should declare the Site Area
Emergency promptly upon
determining that the
applicable time has been
exceeded, or will likely be
exceeded.

If an ongoing release is
detected and the release start
time is unknown, assume that
the release duration has
exceeded 15 minutes.

If the effluent flow past an
effluent monitor is known to
have stopped due to actions
to isolate the release path,
then the effluent monitor
reading is no longer valid for
classification purposes.

The pre-calculated effluent
monitor values presented in
EAL #1 should be used for
emergency classification
assessments until the results
from a dose assessment
using actual meteorology are
available.

Note 2:

Note 3:

Note 4:

event promptly upon
determining that the time
limit has been exceeded, or
will likely be exceeded.

If an ongoing release is
detected and the release
start time is unknown,
assume that the release
duration has exceeded the
specified time limit.

If the effluent flow past an
effluent monitor is known to
have stopped due to actions
to isolate the release path,
then the effluent monitor
reading is no longer VALID
for classification purposes.

The pre-calculated effluent
monitor values presented in
EALs RA1.1, RS1.1 and
RG1.1 should be used for
emergency classification
assessments until the
results from a dose
assessment using actual
meteorology are available.

® Analyses of field survey mrem for 60 min. of inhalation.
samples indicate thyroid
CDE greater than 500 (Notes 1, 2)
mrem for one hour of
inhalation.
Notes ® The Emergency Director Note 1: The SEM should declare the | The classification timeliness note has been standardized

across the SPS EAL scheme by referencing the "time limit"
specified within the EAL wording.

The classification timeliness note has been standardized
across the SPS EAL scheme by referencing the "time limit"
specified within the EAL wording.

None

Incorporated site-specific EAL numbers associated with
generic EAL#1.
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Table 4 — SPS Comparison Matrix -
Category A: Abnormal Rad Levels / Radiological Effluent
NEI IC# NEI IC Wording |§#P(SS) - 8PS IC Wording Difference/Deviation Justification
AS2 Spent fuel pool level at (site- RS2 Spent fuel pool level at the top of the Top of the fuel racks is the site-specific Level 3 description.

specific Level 3 description) fuel racks
MODE: All MODE: All

NEI Ex. . SPS ; . I I

EAL # NEI Example EAL Wording EAL # SPS EAL Wording . Difference/Deviation Justification

1 Lowering of spent fuel pool level RS2.1 Lowering of spent fuel pool level to 1 For SPS, Level 3, which corresponds to the top of the fuel
to (site-specific Level 3 value) ft. (Level 3) on 1-FC-LI-105-1, 2 or 1A | racks in the SFP, is 1 ft. on 1-FC-LI-105-1, 2 or 1A Spent Fuel
Spent Fuel Pool Wide Range Level Pool Wide Range Level
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Table 4 — SPS Comparison Matrix

Category A: Abnormal Rad Levels / Radiological Effluent

NEI IC# NEI IC Wording | g’;(i) SPS IC Wording Difference/Deviation Justification
AG1 Release of gaseous radioactivity | RG1 Release of gaseous radioactivity None
resulting in offsite dose greater resulting in offsite dose greater
than 1,000 mrem TEDE or than 1,000 mrem TEDE or 5,000 .
5,000 mrem thyroid CDE. mrem adult thyroid CDE
MODE: All MODE: All
NEESI‘LE;. NE! Example EAL Wording ESAF;_S# ~ SPS EAL Wording Difference/Deviation Justification

1 Reading on ANY of the following | RG1.1 | Reading on any Table R-1 The SPS radiation monitors that detect radioactivity effluent release
radiation monitors greater than effluent radiation monitor > to the environment are listed in Tables R-1.
the "?ad'”glsmwr_‘ for 15 column "GE" for =15 min. NOUE, Alert, SAE and GE thresholds for all SPS continuously
minutes or longer: (Notes 1, 2, 3, 4) monitored gaseous and liquid release pathways are listed in Table
(site-specific monitor list and R-1 to consolidate the information in a singie location and, thereby,
threshold values) simplify identification of the thresholds by the EAL-user.

2 Dose assessment using actual RG1.2 | Dose assessment using actual The site boundéry is the site;specific receptor point.
meteorology indicates doses meteorology indicates doses >
greater than 1,000 mrem TEDE 1,000 mrem TEDE or 5,000 mrem
or 5,000 mrem thyroid CDE at or adult thyroid CDE at or beyond
beyond (site-specific dose the SITE BOUNDARY (Note 4)
receptor point).

3 Field survey results indicate RG1.3 | Field survey results indicate The site boundary is the site-specific field survey receptor point.

EITHER of the following at or

beyond (site-specific dose

receptor point):

® Closed window dose rates
greater than 1,000 mR/hr

EITHER of the following at or
beyond the SITE BOUNDARY:

@ Closed window dose rates >
1,000 mR/hr expected to
continue for =60 min.
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Table 4 — SPS Comparison Matrix

expected to continue for 60
minutes or longer.

® Analyses of field survey

samples indicate thyroid CDE
greater than 5,000 mrem for
one hour of inhalation.

Category A: Abnormal Rad Levels / Radiological Effluent

® Analyses of field survey
samples indicate adult thyroid
CDE > 5,000 mrem for 60
min. of inhalation.

|(Notes 1, 2)

Notes

The Emergency Director
should declare the Site Area
Emergency promptly upon
determining that the
applicable time has been
exceeded, or will likely be
exceeded.

If an ongoing release is
detected and the release start
time is unknown, assume that
the release duration has
exceeded 15 minutes.

If the effiuent flow past an
effluent monitor is known to
have stopped due to actions
to isolate the release path,
then the effluent monitor
reading is no longer valid for
classification purposes.

The pre-calculated effluent
monitor values presented in
EAL #1 should be used for
emergency classification
assessments until the results
from a dose assessment
using actual meteorology are
available.

Note 1: The SEM should
declare the event
promptly upon
determining that the
time limit has been
exceeded, or will likely
be exceeded.

Note 2: If an ongoing release is
detected and the
release start time is
unknown; assume that
the release duration has
exceeded the specified
time limit.

Note 3: If the effluent flow past

- an effluent monitor is
known to have stopped
due to actions to isolate
the release path, then
the effluent monitor
reading is no longer
VALID for classification
purposes for
classification purposes.

Note 4  The pre-calculated
effluent monitor values
presented in EALs
RA1.1, RS81.1 and

The classification timeliness note has been standardized across the
SPS EAL scheme by referencing the "time limit" specified within the
EAL wording.

The classification timeliness note has been standardized across the
SPS EAL scheme by referencing the "time limit" specified within the
EAL wording. ' '

None

Incorporated site-specific EAL numbers associated with generic
EAL#1.
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Table 4 — SPS Comparison Matrix

Category A: Abnormal Rad Levels / Radiological Effluent

%
RG1.1 should be used

for emergency
classification
assessments until the
results from a dose
assessment using
actual meteorology are
available.
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Table 4 — SPS Comparison Matrix

Category A: Abnormal Rad Levels / Radiological Effluent

e ———————  —  ———— —  — __—— — —— —— _ — ——— — —  — ————— —  — —————— ——————————

declare the General Emergency
promptly upon determining that
60 minutes has been exceeded,
or will likely be exceeded.

event promptly upon
determining that the time limit
has been exceeded, or will
likely be exceeded.

NE! IC# NE! IC Wording ICS:#P(E,) SPS IC Wording Difference/Deviation Justification
AG2 Spent fuel pool level cannot be RG2 Spent fuel pool level cannot be Top of the fuel racks is the site-specific Level 3 description.
restored to at least (site-specific restored to at least the top of the fuel
Level 3 description) for 60 racks for 60 minutes or longer
minutes or longer MODE: All
MODE: All -
NEI Ex. . SPS . ) o I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Spent fuel pool level cannot be RG2.1 | Spent fuel pool level cannot be For SPS, Level 3, which corresponds to the top of the fuel
restored to at least (site-specific restored to at least 1 ft. on 1-FC-LI- racks in the SFP, is 1 ft. 1 ft. indicated on 1-FC-LI-105-1, 2 or
Level 3 value) for 60 minutes or 105-1, 2 or 1A Spent Fuel Pool Wide 1A Spent Fuel Pool Wide Range Level is the lower range of
longer Range Level for =60 min. (Note 1) the SFP level instrument, therefore an indication > 1 ft. is
required.
Note The Emergency Director should N/A Note 1: The SEM should declare the The classification timeliness note has been standardized

across the SPS EAL scheme by referencing the "time limit"
specified within the EAL wording.
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Category C: Cold Shutdown / Refueling System Malfunction
NEI IC# NEI IC Wording | g;(ss) SPS IC Wording Difference/Deviation Justification
CuU1 UNPLANNED loss of (reactor Cu1 UNPLANNED loss of RCS Deleted the words “...for 15 minutes or longer” as the 15 minute
vessel/RCS [PWR] or RPV inventory criteria only applies to EAL #1
[Bll/VR]) inventory for 15 minutes MODE: 5 - Cold Shutdown, 6 -
orlonger. Refueling
MODE: Cold Shutdown,
Refueling
NEI Ex. . SPS ; . . i
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 UNPLANNED loss of reactor CU1.1 | UNPLANNED loss of reactor None
coolant results in (reactor coolant results in RCS water
vessel/RCS [PWR] or RPV level < a required lower limit for
[BWRY) level less than a =15 min. (Note 1)
required lower limit for 15
minutes or longer.
2 a. (Reactor vesselRCS [PWR] | CU1.2 RCS water level cannot be Added the words “...due to loss of RCS inventory” to be consistent
or RPV [BWR]) level cannot monitored with the IC wording.
be monitored. AND EITHER The Table C-1 sumps & tanks are the site-specific applicable sumps
AND « UNPLANNED increase in | 2nd tanks. - o »
any Table C-1 sump or tank Although' Visual ob§ervat|on... is _nelther a sump nor telznk, |§ is
b. UNPLANNED increase in level due to a loss of RCS included in order to implement the intent of the NEI basis which
(site-specific sump and/or inventory states: “...operators may determine that an inventory loss is occurring
tank) levels. * Visual observation of by observing changes..."
UNISOLABLE RCS leakage :
Note The Emergency Director should N/A Note 1: The SEM should The classification timeliness note has been standardized across the
declare the Unusual Event declare the event SPS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that promptly upon




SPS - EAL Comparison Matrix Document Serial No. 18-364
Docket Nos. 50-280/281; 72-2/55

Enclosure 5; Attachment 1

Page 40 of 124

Table 4 — SPS Comparison Matrix

Category C: Cold Shutdown / Refueling System Malfunction

15 minutes has been exceeded,
or will likely be exceeded.

determining that the
time limit has been

exceeded, or will likely
be exceeded.

EAL wording.

Table C-1  Sumps/Tanks

e Reactor Containment Sump

e Pressurizer Relief Tank (PRT)

e Primary Drain Transfer Tank (PDTT)

o Component Cooling (CC) Surge Tank
» Refueling Water Storage Tank (RWST)
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Table 4 — SPS Comparison Matrix

Category C: Cold Shutdown / Refueling System Malfunction
ﬁ

declare the Unusual Event
promptly upon determining that
15 minutes has been exceeded,
or will likely be exceeded.

NEI ICH# NEI IC Wording | cS::(i) SPS IC Wording Difference/Deviation Justification
Ccu2 Loss of all but one AC power Ccu2 Loss of all but one AC power None
source to emergency buses for source to emergency buses for
15 minutes or longer. 15 minutes or longer.
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling, Defueled Refueling, D - Defueled
NEI Ex. . SPS ; ; - I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification i
1 a. AC power capability to (site- cuz.1 |AC power capability, Table C-4, 4160V emergency buses H and J are the SPS-specific emergency
s . to Unit ( ) 4160V emergency
specific emergency buses) is buses H and J reduced to a buses.
reduced to a single power single power source for Table C-4 provides a consolidated list of AC power sources credited
source for 15 minutes or >15 min. (Note 1) for this EAL.
longer.
AND AND
. . Any additional single power
b. Any adc;ht_llo nal s_llrllgle pl?yver source failure will resutt in loss of
source failure will result in all AC power to SAFETY
loss of all AC power to SYSTEMS
SAFETY SYSTEMS.
Note The Emergency Director should N/A | Note 1: The SEM should The classification timeliness note has been standardized across the

declare the event
promptly upon
determining that the
time limit has been
exceeded, or wili likely
be exceeded.

SPS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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Table C-4 AC Power Sources

Offsite

Unit 1

Reserve Station Service Transformer A
Reserve Station Service Transformer C

Station Service Buses back-fed via the Main
Transformer (if already aligned)

Unit 2

Onsite

Reserve Station Service Transformer B
Reserve Station Service Transformer C

Station Service Buses back-fed via the Main
Transformer (if already aligned)

EDG 1
EDG 2
EDG 3
AAC (SBO) Diesel Generator
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Table 4 — SPS Comparison Matrix

Category C: Cold Shutdown / Refueling System Malfunction

NEI IC# NEI IC Wording Ig;(ss ) SPS IC Wording Difference/Deviation Justification

Cus UNPLANNED increase in RCS CuUs UNPLANNED increase in RCS None
temperature temperature
MODE: Cold Shutdown, MODE: § - Cold Shutdown, 6 -

Refueling Refueling
NE! Ex. . SPS . . - I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 UNPLANNED increase in RCS CU3.1 | UNPLANNED increase in RCS 2OQ°F is the site-specific Tech. Spec. cold shutdown temperature
temperature to greater than (site- temperature to > 200°F limit.
specific Technical Specification
cold shutdown temperature limit)
2 Loss of ALL RCS temperature CU3.2 | Loss of all RCS temperature and | None
and (reactor vessel/RCS [PWR] RCS water level indication for >
or RPV [BWR]) level indication 15 min. (Note 1)
for 15 minutes or longer.

Note The Emergency Director should N/A Note 1: The SEM should declare | The classification timeliness note has been standardized across the
declare the Unusual Event the event promptly upon | SPS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that determining that the time | EAL wording.

15 minutes has been exceeded, limit has been exceeded,
or will likely be exceeded or will likely be
exceeded.
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Table 4 — SPS Comparison Matrix
Category C: Cold Shutdown / Refueling System Malfunction
-_  —— —— —— ————— — —— ———— ——— ——— — — —————— ———  — — —  —————————————
NEI IC# NEI IC Wording lgai}:(i) SPS IC Wording Difference/Deviation Justification
Ccu4 Loss of Vital DC power for 15 CU4 | Loss of vital DC power for 15 None
minutes or longer. minutes or longer.
MODE: Cold Shutdown, MODE 5 - Cold Shutdown, 6 -
Refueling Refueling
NEI Ex. } SPS . : - N
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Indicated voltage is less than CU4.1 | Indicated voltage is < 105 VDC on | The specified bus voltage indications are the minimum voltage
(site-specific bus voltage value) required vital 125 VDC battery requirements for operability of the 125 VDC buses.
on required Vital DC buses for 15 buses ( )A OR ()B for =15 min. Vital 125 VDC battery buses ( )A and ( )B are the vital DC buses
minutes or longer. (Note 1) credited for the EAL.
Note The Emergency Director should N/A Note 1: The SEM should declare | The classification timeliness note has been standardized across the
“declare the Unusual Event the event promptly upon SPS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that determining that the time | EAL wording.
15 minutes has been exceeded, limit has been exceeded,
or will likely be exceeded. or will likely be exceeded.
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Category C: Cold Shutdown / Refueling System Malfunction
- — —— — ———————— ——— — — — —— —— — — ———————— — ———— ———————————————————— ————————|
NEI IC# NEI IC Wording lg;(i) SPS IC Wording Difference/Deviation Justification
CuUs Loss of all onsite or offsite CU5 | Loss of all onsite or offsite None
communications capabilities. communications capabilities.
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling, Defueled Refueling, D - Defueled
NE[ Ex. ; SPS ; . o I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Loss of ALL of the following CuU5.1 tgf,:grﬂgamﬁl?n%{go%nssm Example EALs #1, 2 and 3 have been combined into a single
onsite communication methods: EAL for simplification of presentation.
(site specific list of o8 Table C-6 provides a site-specific list of onsite, offsite (ORO) and
communications methods) Loss of all Table C-6 State and NRC communications methods.
] local agency communication
2 Loss of ALL of the following ORO methods
communications methods:
(site specific list of oR
communications methods) Loss of all Table C-6 NRC
communication methods
3 Loss of ALL of the following NRC
communications methods:
{site specific list of
communications methods)
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Table C-6 Communication Methods

System Onsite ﬁ:)a::{ NRC

Radio Communications System X

Public Address and Intercom System X

Private Branch Telephone Exchange (PBX) X X X
Sound Powered Telephone System X

Commercial Telephone System X X
Automatic Ring Downs (ARD) X

Instaphone Loop X

Dedicated NRC Communications
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Category C: Cold Shutdown / Refueling System Malfunction

NEI IC# NEI IC Wording | é’;’(z) SPS IC Wording Difference/Deviation Justification
CA1 Loss of (reactor vessel/RCS CA1 Significant loss of RCS Added the word “Significant...” to differentiate the Alert loss of RCS
[PWR] or RPV [BWR]) inventory inventory inventory IC from the NOUE IC which is “Unplanned loss of RCS
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6~ | nventory.
Refueling Refueling
NEI Ex. . SPS : . - N
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Loss of (reactor vessel/RCS CA1.1 | RCS level < minimum required The classification threshold is based on the lowest RCS level that
[PWR] or RPV [BWR]) inventory for continued RHR pump - | supports continued decay heat removal pump (RHR) operations per
as indicated by level less than operation procedure. '
(site-specific level).
2 a. (Reactor vessel/RCS [PWR] CA1.2 | RCS water level cannot be The Table C-1 sumps/tanks are the site-specific applicable sumps
or RPV [BWRY]) level cannot monitored for =15 min. (Note 1) | and tanks. _
be monitored for 15 minutes AND EITHER Although “Visual observation...” is neither a sump nor tank, it is
or longer ) i included in order to implement the intent of the NE! basis which
AND * UNPLANNED increase in states: “...operators may determine that an inventory loss is
any Table C-1 sump or tank | ocyrring by observing changes...”
b. UNPLANNED increase in level due fo a loss of RCS
(site-specific sump and/or inventory .
tank) levels due to a loss of * Visual observation of
(reactor vessel/RCS [PWR)] UNISOLABLE RCS leakage
or RPV [BWR]) inventory.
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Category C: Cold Shutdown / Refueling System Malfunction

. ———— —— e ————— ——  ————  — —— — —————  —————|

Note The Emergency Director should N/A Note 1: The SEM should The classification timeliness note has been standardized across the
declare the Alert promptly upon declare the event SPS EAL scheme by referencing the "time limit" specified within the
determining that 15 minutes has promptly upon EAL wording.
been exceeded, or will likely be determining that the ~
exceeded time limit has been

exceeded, or will likely
be exceeded.
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Table 4 — SPS Comparison Matrix
Category C: Cold Shutdown / Refueling System Malfunction
 EE—E ————,————————— ————— ——— ——————  ———— —  —— —  ———————————|
NE! IC# NEI IC Wording Igg(i) 8PS IC Wording Difference/Deviation Justification

CA2 Loss of all offsite and all onsite CA2 Loss of all offsite and all onsite | None
AC power to emergency buses AC power to emergency buses
for 15 minutes or ionger for 15 minutes or longer.

MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling, Defueled Refueling, DEF - Defueled

NEI Ex. ; SPS . . - I

EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification

1 Loss of ALL offsite and ALL CA2.1 "&%SS of all tOffSit?[ anjféloc\;nsite 4160V emergency buses H and J are the SPS-specific emergency

onsite AC Power to (site-specific power ob ni (I-)I dJf buses.
emergency buses) for 15 in;grge_ncyN l:se13 an or
minutes or longer. =15 min. (Note 1)

Note | The Emergency Director should N/A | Note 1: The SEM should The classification timeliness note has been standardized across the
declare the Unusual Event declare the event SPS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that promptly upon EAL wording.

15 minutes has been exceeded, determining that the

or will likely be exceeded. time limit has been
exceeded, or will likely
be exceeded.
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Category C: Cold Shutdown / Refueling System Malfunction

w

declare the Unusual Event
promptly upon determining that
15 minutes has been exceeded,
or will likely be exceeded.

declare the event
promptly upon
determining that the
time limit has been
exceeded, or will likely
be exceeded.

NEI IC# NEI IC Wording lg;(ss ) SPS IC Wording Difference/Deviation Justification
CA3 Inability to maintain the plant in CA3 Inability to maintain plant in cold | None

cold shutdown. shutdown.
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling Refueling

NEI Ex. . SPS . ; - I

EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification

1 UNPLANNED increase in RCS UNPLANNED increase in RCS | Example EALs #1 and #2 have been combined into a single EAL as
temperature to > 200°F for EAL #2 is the alternative threshold based on a loss of RCS
temperature {o greater than > Table C-5 durati > an st
(site-specific Technical (No?ese1 :l %) uration temperature indication.
Specification cold shutdown ' 200°F is the site-specific Tech: Spec. cold shutdown temperature
temperature limit) for greater OR limit.
than the duration specified in
the following table. UNPLANNED RCS pressure Table C-5 is the site-specific implementation of the generic RCS
CA3.1 increase > l1 g psi (tdoesdnot | Reheat Duration Threshold table.
apply to solid plant conditions ,
2 U NPLANNED RCS pressure PPy P ) 10 psi is the site-specific RCS pressure increase readable by Control
increase greater than (site- Room indications
specific pressure reading). '
(This EAL does not apply during
water-solid plant conditions.
[PWR])
Note | The Emergency Director should N/A Note 1: The SEM should The classification timeliness note has been standardized across the

SPS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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Table 4 — SPS Comparison Matrix

Category C: Cold Shutdown / Refueling System Malfunction
- — —— __———_____—__ — — ————  — ———— — — ———— —— ——————————————————————|

N/A N/A N/A Note 12:1f an RCS heat Added Note 12 consistent with the asterisk note provided in the

removal system is in generic RCS Heat-up Duration Threshold table.
operation within the

applicable Table C-5
heat-up duration and
RCS temperature is
being reduced, the
EAL is not applicable.

Table: RCS Heat-up Duration Thresholds

RCS Status Containment Closure Status Heat-up Duration
Intact (but not at reduced . : "
inventory [PWR]) Not applicable 60 minutes
Not intact (or at reduced Established 20 minutes*
inventory [PWR]) Not Established 0 minutes

* If an RCS heat removal system is in operation within this time frame and RCS temperature is
being reduced, the EAL is not applicable.
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Table C-5 RCS Heat-up Duration Thresholds

RCS Status CONTAINMENT CLOSURE Heat-up Duration
Status

Intact AND not R
reduced/decreased ) 60 min.
inventory s
Not intact OR Established 20 min.
reduced/decreased
inventory Not established 0 min.
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Table 4 — SPS Comparison Matrix

Category C: Cold Shutdown / Refueling System Malfunction

%

the following hazardous

events:

@ Seismic event
(earthquake)

e [nternal or external

flooding event

High winds or tornado

strike

FIRE

EXPLOSION

(site-specific hazards)

Other events with similar

hazard characteristics as

determined by the Shift

Manager

AND

b. EITHER of the following:
1. Event damage has
caused indications of

C-7 hazardous event
AND

Event damage has caused
indications of degraded
performance on one train of a
SAFETY SYSTEM needed for
the current operating mode

AND EITHER:

e Event damage has
caused indications of
degraded performance to
the second train of the
SAFETY SYSTEM
needed for the current
operating mode

® Event damage has
“resulted in VISIBLE

NE! [C# NE! IC Wording | (s:;;(ss) SPS IC Wording Difference/Deviation Justification
CA6 Hazardous event affecting a CAB Hazardous event affecting Revised wording from “...affecting a SAFETY SYSTEM..."” to read

SAFETY SYSTEM needed for SAFETY SYSTEMS needed for | “...affecting SAFETY SYSTEMS...” to align with changes made
the current operating mode. the current operating mode. consistent with NRC EP FAQ 2016-002.
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling Refueling

s | NEIExample EAL Wording SPS AL SPS EAL Wording Difference/Deviation Justification

1 a. The occurrence of ANY of CA6.1 | The occurrence of any Table | The hazardous events have been tabularized in Table C-7.

The proposed SPS CAB.1 and SA9.1 wording is intended to ensure
that an Alert should be declared only when actual or potential
performance issues with SAFETY SYSTEMS have occurred as a
result of a hazardous event. The occurrence of a hazardous event will
result in an NOUE classification at @ minimum. In order to warrant
escalation to the Alert classification, the hazardous event should
cause indications of degraded performance to one train of a SAFETY
SYSTEM with either indications of degraded performance on the
second SAFETY SYSTEM frain or VISIBLE DAMAGE to the second
SAFETY SYSTEM train, such that the operability or reliability of the
second train is a concern. In addition, escalation to the Alert
classification should not occur if the damage from the hazardous
event is limited to a SAFETY SYSTEM that was inoperable, or out of
service, prior to the event occurring. As such, the proposed EALs will
reduce the potential of declaring an Alert when events are in progress
that do not involve an actual or potential substantial degradation of
the level of safety of the plant, i.e., does not cause significant concern
with shutting down or cooling down the plant.

EALs CA6.1 and SA9.1 do not directly escalate to a Site Area
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Table 4 — SPS Comparison Matrix

degraded performance in
at least one train of a
SAFETY SYSTEM
needed for the current
operating mode.

OR

2. The event has caused
VISIBLE DAMAGE to a
SAFETY SYSTEM
component or structure
needed for the current
operating mode.

Category C: Cold Shutdown / Refueling System Malfunction

DAMAGE to the second
train of the SAFETY
SYSTEM needed for the
current operating mode

(Notes 9, 10)

Emergency or a General Emergency due to a hazardous event. The
Fission Product Barrier and/or Abnormal Radiation

Levels/Radiological Effluent recognition categories would provide an
escalation path to a Site Area Emergency or a General Emergency.

The EALs and the Basis sections have been revised to ensure
potential escalations from a NOUE to an Alert, due to a hazardous
event, is appropriate as the concern with these EALs is: (1) a
hazardous event has occurred, (2) one SAFETY SYSTEM train is
having performance issues as a result of the hazardous event, and (3)
either the second SAFETY SYSTEM train is having performance
issues or the VISIBLE DAMAGE is enough to be concerned that the
second SAFETY SYSTEM train may have operability or reliability
issues.

The definition for VISIBLE DAMAGE has been revised to reflect the
fact that the EALs are based upon SAFETY SYSTEM ftrains rather
than individual components or structures.

"Note 9 has been added to CA6.1 and SA9.1 as it meets the intent of

the EALs, is consistent with other EALs (e.g., EAL HA5.1 which was
previously endorsed by the NRC), and ensures that declared
emergencies are based upon unplanned events with the potential to
pose a radiological risk to the public. .

Note 10 has been added to CA6.1 and SA9.1 to help reinforce and’
succinctly capture the more detailed information from the revised
basis section related to when conditions would require the declaration
of an Alert. '

CAG6.1 and SA9.1 are consistent with NRC FAQ 2016-002 requiring
degraded performance or visible damage to more than one safety
system train caused by the specified events.

This revised wording is a deviation from the NE!I 99-01, Revision
6 CA6 and SA9 generic wording and bases but is deemed
acceptable consistent with endorsed NRC EP FAQ 2016-002.
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Category C: Cold Shutdown / Refueling System Malfunction
N/A N/A N/A Note 9: If the affected SAFETY | Added Note 9 consistent with the recommendation of NRC EP FAQ

SYSTEM train was 2016-002.
already inoperable or
out of service before
the hazardous event
+occurred, then

emergency
classification is not
warranted.

-~

Note 10:If the hazardous event | Added Note 10 consistent with the recommendation of NRC EP FAQ
only resulted in 2016-002.
VISIBLE DAMAGE,
with no indications of N
degraded performance
to at least one train of
a SAFETY SYSTEM,

- then this emergency

classification is not
warranted.

Table C-7 Hazardous Events

Seismic event (earthquake)

Internal or external FLOODING event
High winds or tornado strike

FIRE

EXPLOSION -

Other events with similar hazard characteristics as
determined by the Shift Manager/SEM
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Category C: Cold Shutdown / Refueling System Malfunction

e e —— —  —— — —— —

b.(Reactor vessel/RCS [PWR]
or RPV [BWR]) level less than
(site-specific level).

RVLIS full range < 57%

NEI IC# NEI IC Wording | g;(i) SPS IC Wording Difference/Deviation Justification
Cs1 Loss of (reactor vessel/RCS CSs1 Loss of RCS inventory affecting | None
/ [PWR] or RPV [BWRY]) inventory core decay heat removal
affecting core decay heat capability
removal capabllity. MODE: 5 - Cold Shutdown, 6 -
MODE: Cold Shutdown, Refueling
Refueling »
NEI Ex. . SPS . . . T
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 a. CONTAINMENT CLOSURE With CONTAINMENT Six inches below the elevation of the bottom of the RCS hot leg
not established. CLOSURE not established, any | penetration can be monitored only by RVLIS full range (62.3%).
AND confirmed loss of inventory Other level monitoring instruments are offscale low when level is
indication, Table C-2, with below the elevation of the RCS loop hot leg penetration.
0, !
b. (()I?za;\t;; ré/;/s;elqRCISl[Pths]an cs1.1 | RVLISfull range <63% Table C-2 provides a list of confirmatory indicators for RCS
it [ i |]) elve ess inventory loss. Due to the variability of accuracy and usability of
(site-specific level). 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.
2 a. CONTAINMENT CLOSURE With CONTAINMENT This level drop can only be remotely monitored by Reactor Vessel
established. CLOSURE established, any Level Instrumentation System (RVLIS). When Reactor Vessel water
AND confirmed loss of inventory level drops below RVLIS full range setpoint of 56.3% (ref. 2), core
cS1.2 indication, Table C-2, with uncovery is about to occur.

Table C-2 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
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Table 4 — SPS Comparison Matrix

Category C: Cold Shutdown / Refueling System Malfunction

or more of the listed confirmatory indications.

a. (Reactor vessel/RCS [PWR]
or RPV [BWR]) level cannot
be monitored for 30 minutes
or longer.

AND

b. Core uncovery is indicated by
ANY of the following:

® (Site-specific radiation
monitor) reading greater
than (site-specific value)

e Erratic source range
monitor indication [PWR]

® UNPLANNED increase in
(site-specific sump and/or
tank) levels of sufficient
magnitude to indicate
core uncovery

® (Other site-specific
indications)

CSs1.3

RCS level cannot be monitored
for =30 min. (Note 1)

AND

Core uncovery is indicated by
any of the following:

e UNPLANNED increase in
any Table C-1 sump or tank
level of sufficient magnitude
to indicate core uncovery

¢ Visual observation of
UNISOLABLE RCS leakage
of sufficient magnitude to
indicate core uncovery

e Any containment area
radiation monitor reading
> 3 R/hr (Refueling Mode)

o FErratic source range
monitor indications

Site-specific applicable sumps and tanks are listed in Table C-1 to
improve the readability of the EAL.

Although “Visual observation...” is neither a sump nor tank, it is
included in order to implement the intent of the NEI basis which
states: “...operators may determine that an inventory loss is
occurring by observing changes...”

In the Refueling mode, as water level in the reactor vessel lowers,
the dose rate above the core will rise. The dose rate due to this
core shine should result in on-scale indications of > 3 R/hr on
containment area radiation monitors.

No other site-specific indications of core uncovery have been
identified for SPS.

Note

The Emergency Director should
declare the Site Area
Emergency promptly upon
determining that 30 minutes has
been exceeded, or will likely be
exceeded

N/A

Note 1: The SEM should
declare the event
promptly upon
determining that the
time limit has been
exceeded, or will likely
be exceeded.

The classification timeliness note has been standardized across the
SPS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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Table C-2  Inventory Loss Confirmatory Indications

* In service Standpipe and Ultrasonic level bottomed out
e Decreasing RVLIS level trend
¢ RHR pump amp fluctuations
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Table 4 — SPS Comparison Matrix
Category C: Cold Shutdown / Refueling System Malfunction
ﬂ
NEI IC# NEI IC Wording | g;(ss) SPS IC Wording Difference/Deviation Justification
CG1 Loss of (reactor vessel/RCS CG1 Loss of RCS inventory affecting | None
[PWR] or RPV [BWR]) inventory fuel clad integrity with
affecting fuel clad integrity with containment challenged
containment challenged MODE: 5 - Cold Shutdown. 6 -
MODE: Cold Shutdown, Refueling Refueling
"ESs | NEI Example EAL Wording L SPS EAL Wording \ Difference/Deviation Justification
1 a. glfc?g)&/\;%isl:gg?esss[ﬁfg ,r?] of | cG1.1 Any confirmed loss of inventory | This level drop can only be remotely monitored by Reactor Vessel
(site-specific level) for 30 indication, Table C-2, with Level Instrumentation System (RVLIS). When Reactor Vessel water
minuteps or lonaer RVLIS full range < 57% for =30 | level drops below RVLIS full range setpoint of 56.3%, core
ger. min. (Note 1) uncovery is about to occur.
AND AND Table C-2 provides a list of confirmatory indicators for RCS
b. ANY indication from the inventory loss. Due to the variability of accuracy and usability of

Any Containment Challenge

Containment Challenge Table indication, Table C-3

RVLIS while in Cold Shutdown or Refueling Mode, the use of
(see below).

RVLIS for emergency classification purposes is contingent on one
or more of the listed confirmatory indications.

2 . a. (Reactor vessel/RCS [PWR]or | CG1.2 | RCS level cannot be monitored | Site-specific applicable sumps and tanks are listed in Table C-1 to

RPV [BWR]) level cannot be for =30 min. (Note 1) improve the readability of the EAL.

monitored for 30 minutes or AND Although “Visual observation...” is neither a sump nor tank, it is
longer. c is indicated b included in order to implement the intent of the NEI basis which
AND ore uncovery is indicated by states: “...operators may determine that an inventory loss is

any of the following: : ; ,
b. Core uncovery is indicated by occurring by observing changes...

ANY of the following: . UNP[_I:Ag:NEQI increase in In the Refueling mode, as water level in the reactor vessel lowers,
. L any 'abie L-1 sump or the dose rate above the core will rise. The dose rate due to this
® (Site-specific radiation tank level of sufficient

core shine should result in on-scale indications of > 3 R/hr on

monitor) reading greater magnitude to indicate core
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Category C: Cold Shutdown / Refueling System Malfunction

than (site-specific value)

® ' Erratic source range
monitor indication [PWR]

® UNPLANNED increase in
(site-specific sump and/or
tank) levels of sufficient
magnitude to indicate core
uncovery

® (Other site-specific
indications)

AND

¢. ANY indication from the
Containment Challenge Table
(see below).

uncovery

® Visual observation of
UNISOLABLE RCS
leakage of sufficient
magnitude to indicate core
uncovery

® Any containment area
radiation monitor reading
> 3 R/hr (Refueling Mode)

® Erratic source range
monitor indications

AND

Any Containment Challenge
indication, Table C-3

containment area radiation monitors.

No other site-specific indications of core uncovery have been
identified for SPS.

4% hydrogen concentration in the presence of oxygen is the
minimum necessary to support a hydrogen explosion.

Note

The Emergency Director should
declare the General Emergency
promptly upon determining that

30 minutes has been exceeded,
or will likely be exceeded.

N/A

Note 1: The SEM should declare
the event promptly upon
determining that the time
limit has been exceeded,
or will likely be
exceeded.

Note 6: If CONTAINMENT
CLOSURE is re-
established prior to
exceeding the 30-min.
time limit, declaration of
a General Emergency is
not required.

The classification timeliness note has been standardized across the
SPS EAL scheme by referencing the "time limit" specified within the
EAL wording.

Note 6 implements the asterisked note associated with the
Containment Closure requirement.
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Containment Challenge Table
CONTAINMENT CLOSURE not established*
(Explosive mixture) exists inside containment
UNPLANNED increase in containment pressure
Secondary containment radiation monitor reading above (site-specific value) [BWR] -

* If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time limit, then declaration of a General Emergency is not required.

Table C-3 Containment Challenge Indications

e CONTAINMENT CLOSURE not established (Note 6)
® CTMT hydrogen concentration =4%
® UNPLANNED increase in CTMT pressure
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Table 4 — SPS Comparison Matrix

Category D: Permanently Defueled Station Malfunction
_  ————————______________ — —————————— ——— —— ————  ———————  —————————————————————— |

NEI IC# NE! IC Wording |§§(§ ) SPS IC Wording Difference/Deviation Justification

PD-AU1 Recognition Category D N/A N/A NE! Recognition Category PD ICs and EALs are applicable only to
PD-AU2 Permanently Defueled Station : permanently defueled stations. SPS is not a defueled station.

PD-SU1
PD-HU1
PD-HU2
PD-HU3
PD-AA1
PD-AA2
PD-HA1
PD-HA3
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Table 4 — SPS Comparison Matrix

Category E: Independent Spent Fuel Storage Installation
%

CONFINEMENT BOUNDARY as
indicated by an on-contact
radiation reading greater than (2 .
times the site-specific cask
specific technical specification
allowable radiation level) on the
surface of the spent fuel cask.

CONFINEMENT BOUNDARY
as indicated by an on-contact
radiation reading on the surface
of a loaded spent fuel cask >
any Table E-1 limit

NEI IC# NEI IC Wording Ig;(i) SPS IC Wording Difference/Deviation Justification
E-HU1 | Damage to a loaded cask EU1 Damage to a loaded cask None
CONFINEMENT BOUNDARY CONFINEMENT BOUNDARY
MODE: All MODE: All
NEI Ex. . SPS ; : - e
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Damage to a loaded cask EU1.1 | Damage to a loaded cask The Table E-1 specified EAL threshold values correspond to 2

times the bounding Sealed Surface Storage Cask (SSSC) or
Horizontal Storage Module (HSM-H) external surface dose rate

limits.

SPS utilizes the following dry cask storage systems:

Transnuclear TN-32 (SSSC)

GNSI Castor V/21 (SSSC)

GNSI Castor X/33 (SSSC)
Westinghouse MC-10 (SSSC)
NAC International NAC-128 (SSSC)

NUHOMS HD System (32PTH DSC/HSM-H)
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Table E-1 ISFS| Cask Surface Dose Rate Limits

S§S8SC

HSM-H

152 mrem/hr (neutron +
top of the cask

* 448 mrem/hr (neutron + gamma) average on

the side of the cask

gamma) average on e 1,600 mrem/hr at the front bird screen
e 4 mrem/hr at the door centerline

¢ 4 mrem/hr at the end shield wall exterior
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Category F: Fission Product Barrier Degradation
-"——"—""———/¥—/—— "/ """ —"" " ——————————————— —— ——— — —— ——— ———————  ———————— ————
PWR Fuel Clad Fission Product Barrier Degradation Thresholds
NEI . SPS FPB . ) I
FPR# NEI Threshold Wording #(s) SPS FPB Wording Difference Justification
FC Loss | RCS or SG Tube Leakage N/A N/A N/A
1 Not Applicable
FC Loss | Inadequate Heat Removal FC Loss 1. Core Cooling-RED Path Consistent with the generic developers note options
. . conditions met CSFST Core Cooling Red Path is used in lieu of CET
2 A. Core exit thermocouple readings B.1 t
: - emperatures.
greater than (site-specific temperature
value).
FC Loss | RCS Activity/CMNT Rad FC Loss | 2. CTMT high range Monitors RM-RI-( )27/28 are the containment high
3 A Cortal t radiati it di C.2 radiation monitor RM-RI-( range area radiation monitors. The threshold values
- wontainment radiation montor reading )27/28 reading > Table F- specified in Table F-2 have been calculated assuming
greater than (site-specific value) ; .
2 column Fuel Clad Loss the instantaneous release and dispersal of the reactor
OR coolant noble gas and iodine inventory associated with
H 0,
B. (Site-specific indications that reactor approxxmately 5% fuel clad damage.
coolant activity is greater than 300 uCi/gm EC Loss 3. Coolant activity > 300 None
dose equivalent I-131) ;
C.3 uCi/gm DEI-131
FC Loss 4. Doserate at 1 ft. from an | Per Engineering Calculation RA-0059, the specified
C4 unpressurized RCS Table F-3 dose rates are assumed to result from
sample =Table F-3 “radioactive iodines (1-131 thru I-135) in RCS in
concentrations corresponding to the loss of 5% of gap
radioactivity of the core.
FC Loss 5. Sample line dose rate Per Engineering Calculation RA-0079, the specified
C.5 threshold =Table F-4 Table F-4 dose rates are assumed to result from
radioactive iodines (1-131 thru I-135) in RCS in
concentrations corresponding to the loss of 5% of gap
radioactivity of the core.
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Category F: Fission Product Barrier Degradation

E

FC Loss With letdown in service, Per Engineering Calculation PA-0236, Rev. 0, the
C6 | Reactor Coolant Letdown threshold value is indicative of more than 300 uCi/cc DEI-
| Radiation Monitor 131. A monitor reading in excess of the threshold value
{ CH-RI-( )18/19 > 5E+06 cpm | (SE+06 cpm, equivalent to 300 uCi/cc) indicates a loss of
B the fuel clad barrier.
FC Loss | CNMT Integrity or Bypass N/A N/A N/A
4 Not Applicable
FC Loss | Other Indications N/A N/A No other site-specific Fuel Clad Loss indication has been
5 . e . identified for SPS.
A. (site-specific as applicable)
FC Loss | ED Judgment FC Loss 5. Any condition in the None
6 | A. ANY condition in the opinion of the E.7 opinion of the SEM that
. S indicates loss of the Fuel
Emergency Director that indicates Loss of Clad barrier
the Fuel Clad Barrier.
FC RCS or SG Tube Leakage FC Pot. N/A See FC Pot Loss B.1. The RCS level threshold is
P-Loss A. RCS/reactor vessel level less than Loss mplemented as CSFST Core Cooling Orange Path
; o A1 conditions met.
1 (site-specific level)
FC Inadequate Heat Removal FC Pot. 2. Core Cooling-ORANGE. Consistent with the generic developers note options
P-Loss . . Loss Path conditions met CSFST Core Cooling Orange Path is used in lieu of CET
A. Core exit thermocouple readings
: oo . B.1 temperatures.
2 greater than (site-specific temperature
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. . ————————— . —————— — —— —  ——  ——————

value)
OR

B. Inadequate RCS heat removal
capability via steam generators as
indicated by (site-specific indications).

Category F: Fission Product Barrier Degradation

FC Pot. 3. Heat Sink-RED Path Consistent with the generic developers note options
Loss conditions met CSFST Heat Sink Red Path is used.
B.2 AND The phrase “and heat sink required” was added to

preclude the need for classification for conditions in which
RCS pressure is less than SG pressure or Heat Sink-
RED path entry was created through operator action
directed by an EOP.

Heat sink is required

FC RCS Activity/CMNT Rad N/A N/A N/A
P-I_30$s Not Applicable

FC CNMT Integrity or Bypass N/A N/A N/A
P-Loss | Not Applicable C

4

FC Other Indications N/A N/A , No other site-specific Fuel Clad Potential Loss indication
P-Loss : - . has been identified for SPS.

A. (site-specific as applicable)

5

FC Emergency Director Judgment FC Pot. 4. Any condition in the None
P-Loss A. Any condition in the opinion of the Loss opinion of the SEM that

6 Emergency Director that indicates Potential E3 indicates potential loss of

Loss of the Fuel Clad Barrier.

the Fuel Clad barrier. ‘ -
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Category F: Fission Product Barrier Degradation

PWR RCS Fission Product Barrier Degradation Thresholds

NEI : SPS.FPB : . T
FPB# NEI Threshold Wording #(s) SPS FPB Wording Difference Justification
RCS RCS or SG Tube Leakage RCS Loss | 1. An automatic or manual None .
Loss A. An automatic or manual ECCS (SI) A Satfety. Injectlop (Slt))
1 actuation is required by EITHER of actuation required by
the following: EITHER:
1. UNISOLABLE RCS leakage « UNISOLABLE RCS
OR leakage
2. SG tube RUPTURE. ¢ SG tube RUPTURE
RCS Inadequate Heat Removal N/A N/A N/A
Loss | Not Applicable
2 i
RCS RCS Activity/CMNT Rad RCS Loss | 2. CTMT high range RM-RI-( )27/28 are the containment high range area
Loss A. Containment radiation monitor C2 , radiation monitor RM-RI-( | radiation monitors. A reading > 5 R/hr (minimum practical
3 : ding areater th a ite-specific value) )27/28 reading > Table F- | reading) on RM-RI-( )27/28 is indicative of a breach in the
reading g an (site-specifi ) 2 column RCS Loss RCS barrier.
RCS CNMT Integrity or Bypass N/A N/A N/A
Loss Not Applicable
4
RCS Other Indications N/A N/A No other site-specific RCS Loss indication has been
Loss identified for SPS.

5 A. (site-specific as applicable)
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Category F: Fission Product Barrier Degradation
RCS Emergency Director Judgment RCS Loss | 3. Any condition in the None
Loss A. ANY condition in the opinion of the .E'3 opinion of the SEM that s
. U indicates loss of the
6 Emergency Director that indicates Loss of RCS barrier
the RCS Barrier. ‘
RCS RCS'or SG Tube Leakage RCS Pot. |1. UNISOLABLE RCS or SPS has implemented the alternative RCS potential loss
P.loss1 | A. Operation of a standby chardin Loss SG tube leakage > 150 threshold provided in the generic guidance developer
) (rr?akeu y pump is re )Lljired g 9 A1 apm notes. Starting of a standby charging pump is not
EITHERp o?the?‘ollow?n ] y representative of RCS leak size relative to charging
g: pump capacity. Nominal charging pump capacity is 150
1. UNISOLABLE RCS [eakage gpm. -
OR
2. SG tube leakage.
OR RCS Pot. 2. Integrity-RED Path Consistent with the generic developers note options
. Loss conditions met CSFST Integrity Red Path is used. '
B. RCS cooldown rate greater than A2 ,
(site-specific pressurized thermal
shock criteria/limits defined by site-
specific indications).
RCS Inadequate Heat Removal RCS Pot. | 3. Heat Sink-RED Path Consistent with the generic developers note options
P-Loss 2 | A. Inadequate RCS heat removal Lé)%s conditions met CSFST Heat Sink Red Path is used.
capability via steam generators as ) AND The phrase “and heat sink required” was added to
indicated by (site-specific indications). Heat sink is required preclude the need for classification for conditions in
: q which RCS pressure is less than SG pressure or Heat
Sink-RED path entry was created through operator action
directed by an EOP.
RCS RCS Activity/CMNT Rad N/A N/A N/A
P-Loss 3 | Not Applicable




SPS - EAL Comparison Matrix Document ‘ Serial No. 18-364
Docket Nos. 50-280/281; 72-2/55

Enclosure 5; Attachment 1
Page 70 of 124

Table 4 — SPS Comparison Matrix

Category F: Fission Product Barrier Degradation

RCS CNMT Integrity or Bypass N/A N/A N/A

P-Loss 4 | Not Applicable

RCS Other Indications N/A N/A No other site-specific RCS Potential Loss indication has

P-Loss 5 | A. (site-specific as applicable) been identified for SPS.

RCS Emergency Director Judgment RCS Pot. 4. Any condition in the None
I . Loss opinion of the SEM that
P-Loss 6 | A. ANY condition in the opinion of the E 4 indicates potential loss of

Emergency Director that indicates -
Potential Loss of the RCS Barrier. the RCS barrier
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Table 4 — SPS Comparison Matrix
Category F: Fission Product Barrier Degradation
—_— ————— — — —————————— —————————__________— — — — —— — — ——————————— —  — — —————|
PWR Containment Fission Product Barrier Degradation Thresholds
; SPS FPB ; ; I
NEI FPB# NE! Threshold Wording #(s) SPS FPB Wording Difference Justification
CNMT Loss | RCS or SG Tube Leakage CTMT Loss | 1. Aleaking or RUPTURED None
1 A. Aleaking or RUPTURED SG is Al g(T;,\'ASTFAULTED outside of
FAULTED outside of containment.
CNMT Loss | Inadequate Heat Removal N/A N/A N/A
2 Not Applicable
CNMT Loss | RCS Activity/CMNT Rad ' N/A N/A N/A
3 Not applicable
CNMT Loss { CNMT Integrity or Bypass CTMT Loss | 2. CTMT isolation (Phase 1, | Added the word “atmosphere” to the second bulieted
4 A Containment isolation is required D.2 2 or 3) is required threshold to reinforce the generic bases that the intent is
) q AND EITHER: an unisolable pathway from the containment atmosphere,
AND _— not RCS. RCS leakage outside containment is
EITHER of the following: e CTMT integrity has addressed under CTMT Loss D.3 below.
. o been lost based on Containment isolation actuation is initiated by either the
1. Containment integrity has SEM judgment Phase 1, 2 or 3 Containment Isolation.
been lost based on ¢ UNISOLABLE ’ A
Emergency Director judgment. pathway from CTMT
OR atmosphere to the
environment exists
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R Table 4 — SPS Comparison Matrix

Category F: Fission Product Barrier Degradation

2. UNISOLABLE pathway from | ~ryir oeq | 3. Indications of Added the defined term “UNISOLABLE” consistent with -
the containment to the ;
environment exists. D.3 UNISOLABL!E RCS RCS 'Igakgge threshplds to preclude transitory

leakage outside of CTMT classifications from isolable RCS leak pathways.

OR

B. Indications of RCS leakage outside
of containment.
CNMT Loss | Other Indications N/A N/A "No other site-specific containment Loss indication has
; e . been identified for SPS.
5 A. (site-specific as applicable)
CNMT Emergency Director Judgment CTMT Loss | 4. Any condition in the None
Loss | ANY condition in the opinion of the E4 opinion of the SEM that
6 ) : o indicates loss of the
Emergency Director that indicates .
: . CTMT barrier
Loss of the Containment Barrier.
CNMT P- RCS or SG Tube Leakage N/A N/A N/A
Loss Not Applicable
1
CNMT Inadequate Heat Removal CTMT Pot. | 1. Core Cooling-RED Path Consistent with the generic developers note options
P-Loss : e Loss conditions met CSFST Core Cooling Red Path is used.
A. 1. (Site-specific criteria for eniry B.1
2 into core cooling restoration : AND
procedure) Restoration procedures
AND not effective within 15
. min. (Note 1)

2. Restoration procedure not

effective within 15 minutes.
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Category F: Fission Product Barrier Degradation
CNMT P- RCS Activity/CMNT Rad CTMT Pot. | 2. CTMT high range RM-RI-( }27/28 are the containment high range area
Loss A. Containment radiation monitor Loss radiation monitor RM-RI-( | radiation monitors. The radiation monitor readings
3 : reading greater than (site-specific c.2 )27/28 reading > Table specified in Table F-2 column CTMT Potential Loss
value)g g P F-2 column CTMT correspond to an instantaneous release of all reactor
) Potential Loss coolant mass into the containment, assuming that 20% of
the fuel cladding has failed. )
CNMT P- CNMT iIntegrity or Bypass CTMT Pot. Containment RED Path Consistent with the generic developers note options
Loss . Loss conditions met CSFST Containment Red Path is used.
A. Containment pressure greater than D.4
4 (site-specific value) ) CSFST Containment RED Path conditions are met if
containment pressure exceed its design pressure. If
OR p gnp
containment pressure exceeds the design pressure of 60
B. Explosive mixture exists inside psia, there exists a potential to lose the containment
containment barrier.
‘OR CTMT Pot. CTMT hydrogen A containment hydrogen concentration of 4%
C. 1. Containment pressure greater Loss concentration conservatively represents the lowest threshold for
than (site-specific pressure D.5 =4% flammability in the presence of oxygen.
setpoint) '
AND
2. Less than one full train of _
S'Lei'srﬁZ?]'tf;cissgsﬁr:ﬁ?‘r or CTMT Pot. CTMT pressure > 23 psia | The containment pressure setpoint (23 psia) is the -
dgsipn for 15 m}iDnutes grp Loss with pressure at which the containment depressurization
lon ger D.6 < one full train of CTMT equipment should actuate and begin performing its
ger. depressurization function.
equipment . . , .
(Note 11) operating per tA_dqed Note 1 consistent with other thresholds with a
design for iming component.
=15 min. (Note 1) Added Note 11 to define what constitutes a full train of
containment heat removal systems.
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Table 4 — SPS Comparison Matrix

Category F: Fission Product Barrier Degradation

ﬁ

CNMT Other Indications N/A N/A No other site-specific containment Potential Loss
P-Loss . - . indication has been identified for SPS.
A. (site-specific as applicable)
5
CNMT Emergency Director Judgment CTMT Pot. | 6. Any condition in the None
P-Loss e - Loss opinion of the SEM that
A. ANY conc_||t|on n the'opl.mon of the E.7 indicates potential loss of
6 Emergency Director that indicates the CTMT barrier
Potential Loss of the Containment
Barrier.

Table F-2 CTMT High Range Radiation Monitor Barrier Thresholds
RM-RI-( )27 or RM-RI-( )28
Time > Shutdown Fuel Clad Loss RCS Loss CTMT Potential Loss
(hrs) (R/hr) (R/hr) (R/hr)
<2 95 5 380
>2-—<4 65 5 260
>4- <8 35 5 140
>8-<14 15 5 60
>14 8 5 32
Table F-3 FC Loss Coolant Activity Dose Rates
Time > Shutdown (hrs) mR/hr/ml
<2 15
>2-<8 8
>8 3
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Table F-4 FC Loss RCS Sample Line Dose Rates
Time > Shutdown (hrs) R/hr
<2 4
>2-—<8 2
>8 1
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Category H: Hazards and Other Conditions Affecting Plant Safety
e, ———,—,—— — — ——  — —  _____——————————  ———— —————  —  — — —  —————————————————————————————
NEI IC# NEI IC Wording | g;é) SPS IC Wording Difference/Deviation Justification
HU1 Confirmed SECURITY HU1 | Confirmed SECURITY None
CONDITION or threat CONDITION or threat.
MODE: All MODE: All
NEI Ex. . SPS . . - I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 A SECURITY CONDITION that HU1.1 | A SECURITY CONDITION that Example EALs #1, 2 and 3 have been combined into a single EAL
does not involve a HOSTILE does not involve a HOSTILE for ease of presentation and use.
ACTION as reported by the (site- ACTION as reported by SPS The “SPS Security Shift Supervisor” is the site-specific “security shift
specific security shift Security Shift Supervisor supervision.”
supervision). '
OR.
3 A validated notification from the OR
N.RC ?tr?r:/ 'd'r,;g information of an A validated notification from the
alrcratt tnreat. NRC providing information of an
) aircraft threat
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Category H: Hazards and Other Conditions Affecting Plant Safety

NEI IC# NEI IC Wording Ig’;(ss ) SPS IC Wording Difference/Deviation Justification
HU2 Seismic event greater than OBE HU2 Seismic event greater than OBE | None
levels levels
MODE: All MODE: All
"[‘E?LE;' NE| Example EAL Wording ESAFI’_S# SPS EAL Wording Difference/Deviation Justification
1 Seismic event greater than HU2.1 | Seismic event > OBE (0.07g 0-AP-37.00 Seismic Event provides the guidance for determining if
Operating Basis Earthquake horizontal or 0.04g vertical) as the OBE earthquake threshold is exceeded (horizontal or vertical)
(OBE) as indicated by: determined per 0-AP-37.00 and any required response actions.
(site-specific indication that a Seismic Event (Note 13) Ground motion acceleration of 0.07g horizontal or 0.04g vertical is
seismic event met or exceeded the Operating Basis Earthquake for SPS.
OBE limits)
N/A N/A N/A Note 13: If, subsequent to Added Note 13. While SPS has demonstrated that OBE

activation of the SMA

, Event Indicator, the
seismic event
magnitude has not been
determined (Channel 1
— horizontal and
Channel 2 — vertical)
within 15 minutes, the
event should be
immediately declared
provided Control Room
personnel felt the
seismic event.

exceedance can be determined in a timely manner (within 15 min.)
of the SMA Event Indicator being activated, the note ensures timely
declaration of the NOUE should the OBE assessment be delayed.
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Table 4 — SPS Comparison Matrix

Category H: Hazards and Other Conditions Affecting Plant Safety
%‘

on-site conditions sufficient to
prohibit the plant staff from

NEI IC# NEI IC Wording | cS:;(f-,) SPS IC Wording Difference/Deviation Justification
HU3 Hazardous event. HU3 Hazardous event None
MODE: All MODE: All
NEI Ex. . SPS . . ‘s N
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 A tornado strike within the HU3.1 | Atornado strike within the Added the word “...PLANT..." to distinguish from the ISFSI
PROTECTED AREA. PLANT PROTECTED AREA Protected Area.
2 Internal room or area flooding of a | HU3.2 | Internal room or area FLOODING | Changed the word “needed” to “required by Technical
magnitude sufficient to require of a magnitude sufficient to Specification”. Plant Technical Specifications specify the needed
manual or automatic electrical require manual or automatic safety systems for the current operating mode.
isolation of a SAFETY SYSTEM electrical isolation of a SAFETY
component needed for the current SYSTEM component required by
operating mode. Technical Specification for the
current operating mode
3 Movement of personnel within the | HU3.3 | Movement of personnel within the | Added the word “...PLANT..." to distinguish from the ISFSI
PROTECTED AREA is impeded PLANT PROTECTED AREA is Protected Area. )
g:ﬁ;fdgﬂsogs:é%zr}te'nvoévr:ng Ll\)/l(tPe [rEnDaiIEE) ?#: ;ol—zr;l_?_vent Replaced the phrase “...due to an offsite event...” to “...due to an
; . 'S (e.g., . . event external to the PLANT PROTECTED AREA..."” The impact of
offsite chemical spill or toxic gas PROTECTED AREA involving ! M - :
) a hazardous material originating from offsite (outside the OCA)
release). hazardous materials (e.g., an would be the same as one originating from onsite but outside the
offsite chemical spill or toxic gas g 9
Plant Protected Area.
release)
4 A hazardous event that results in HU3.4 | A hazardous event that results in | Added reference to Note 7.

on-site conditions sufficient to
prohibit the plant staff from
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accessing the site via personal
vehicles.

accessing the site via personal
vehicles (Note 7)

5 (Site-specific list of natural or N/A N/A No other site-specific hazard has been identified for SPS.
technological hazard events)
Note EAL #3 does not apply to routine N/A Note 7: This EAL does not This note, designated Note #7, is intended to apply to generic

traffic impediments such as fog,
show, ice, or vehicle breakdowns
or accidents.

apply to routine traffic
impediments such as
fog, snow, ice, or
vehicle breakdowns or
accidents.

example EAL #4, not #3 as specified in the generic guidance.
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Category H: Hazards and Other Conditions Affecting Plant Safety
NEI IC# NEI IC Wording lg;‘-,(ss ) SPS IC Wording Difference/Deviation Justification
HU4 FIRE potentially degrading the HU4 | FIRE potentially degrading the None
level of safety of the plant. level of safety of the plant
MODE: All MODE: All
NE! Ex. ; SPS : : - I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
i 1 a. AFIREis NOT extinguished- HU4.1 | AFIRE is not extinguished within | Table H-1 provides a list of sité-specific fire areas.
within 15-minutes of ANY of the 15 min. of any of the following
following FIRE detection FIRE detection indications (Note
indications: 1):
‘ ' . ® Report from the field (i.e.,
° 5:52? fgomr\;tgteic;‘:]eld (ie., visual observation)
' obse ) ® Receipt of multiple (more
® Receipt of multiple (more than 1) fire alarms or
than 1) fire alarms or indications
indications ® Field verification of a single
® Field verification of a single fire alarm
fire alarm AND
AND The FIRE is located within any
b. The FIRE is located within Table H-1 area
ANY of the following plant rooms
or areas:
(site-specific list of plant rooms or
areas)
2 a. Receipt of a single fire alarm HU4.2 | Receipt of a single fire alarm Table H-1 provides a list of site-specific fire areas.
(i.e., noother indications of a (i.e., no other indications of a
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Table 4 — SPS Comparison Matrix

Category H: Hazards and Other Conditions Affecting Plant Safety

FIRE).
AND
b. The FIRE is located within

ANY of the following plant rooms
or areas:

(site-specific list of plant rooms or
areas)

AND

c. The existence of a FIRE is not
verified within 30-minutes of alarm
receipt.

FIRE)
AND

The fire alarm is indicating a
FIRE within any Table H-1 area
(excluding Reactor Containment)

AND

The existence of a FIRE is not
verified within 30 min. of alarm
receipt (Notes 1, 14)

With regard to Reactor Containment fire alarms, there is constant air
movement in the enclosed containment due to the operation of the
containment ventilation system. The operating cooling units are
drawing air to the units past the smoke detectors. It can be
reasonably expected that a fire that burns for 15 minutes would
produce sufficient products of combustion to cause fire detectors in
multiple zones to alarm. Therefore a single containment fire alarm is
not considered VALID.

Added Note 14 to clarify validation of a single fire zone alarm in the
Reactor Containment.

3 A FIRE within the plant or ISFS/ HU4.3 | A FIRE within the PLANT SPS has an ISFSI located outside the SPS plant Protected Area.
[for plants with an ISFSI outside PROTECTED AREA or ISFSI “ » e
the plant Protected Areal Protected Area not extinguished é?(;jtzgtteh de X\; o;d ~-PLANT..." fo distinguish from the ISFS[,
PROTECTED AREA not within 60 min. of the initial report, ca.
extinguished within 60-minutes of alarm or indication (Note 1)
the initial report, alarm or
indication.

4 A FIRE within the plant or ISFSI HU4.4 | A FIRE within the PLANT SPS has an ISFSI located outside the SPS plant Protected Area.
[for plants with an ISFSI outside PROTECTED AREA or ISFSI " " e
the plant Protected Areal Protected Area that requires an é?:tzgt;h de X\rl' Z;d ~-PLANT...." o distinguish from the ISFSI
PROTECTED AREA that requires offsite fire department to assist )
firefighting support by an offsite with exiinguishment Reworded example EAL #4 to better reflect the bases intent that the
fire response agency to classification is based on a fire that requires an offsite fire
extinguish. department to assist with fire extinguishment.

Note | Note: The Emergency Director N/A | Note 1: The SEM should declare | The classification timeliness note has been standardized across the

should declare the Unusual Event
promptly upon determining that
the applicable time has been
exceeded, or will likely be
exceeded.

the event promptly upon
determining that the time
limit has been exceeded,

or will likely be exceeded.

SPS EAL scheme by referencing the "time limit" specified within the
EAL wording.




SPS - EAL Comparison Matrix Document

Table H-1 SPS Fire 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 Generator 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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Category H: Hazards and Other Conditions Affecting Plant Safety

R e e S S e o N S S

judgment of the Emergency
Director 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
systems occurs.

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
SYSTEMS occurs.

NE! IC# NEI IC Wording Ig#P(SS ) SPS IC Wording Difference/Deviation Justification
HU7 Other conditions exist which in the | HU7 | Other conditions existing that in None
judgment of the Emergency the judgment of the SEM warrant
Director warrant declaration of a declaration of a NOUE
(NOJUE MODE: All
MODE: All
NEEAI\LE;' NEI Example EAL Wording ESAPLS# SPS EAL Wording Difference/Deviation Justification
1 Other conditions exist which in the | HU7.1 | Other conditions exist which in None
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Table 4 - SPS Comparison Matrix

Category H: Hazards and Other Conditions Affecting Plant Safety

NEI IC# NE! IC Wording |§§(Ss) SPS8 IC Wording Difference/Deviation Justification
HA1 HOSTILE ACTION within the HA1 HOSTILE ACTION within the None
OWNER CONTROLLED AREA OWNER CONTROLLED AREA
or airborne attack threat within 30 or airborne attack threat within
minutes. 30 minutes
MODE: All MODE: All
"gf;' NE! Example EAL Wording ES:LS# SPS EAL Wording Difference/Deviation Justification
1 A HOSTILE ACTION is occurring HA1.1 | AHOSTILE ACTION is Example EALs‘#‘l and #2 have been combined into a single EAL for
or has occurred within the occurring or has occurred within | -‘ease of use. ¢
OWNER CONTROLLED AREA as the OWNER CONTROLLED The “SPS Security Shift Supervisor” is the site-specific “security shift
reported by the (site-specific AREA as reported by SPS supervision.”
security shift supervision). Security Shift Supervisor
2 A validated notification from NRC OR

of an aircraft attack threat within
30 minutes of the site.

A validated.notification from
NRC of an aircraft attack threat
within 30 min. of the site
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Category H: Hazards and Other Conditions Affecting Plant Safety
NEI IC# NEI IC Wording | g;(ss ) SPS [C Wording Difference/Deviation Justification
HA5 Gaseous release impeding HAS | Gaseous release IMPEDING Limited mode applicability to the modes specified in Table H-2.
access to equipment necessary access to equipment necessary N
for normal plant operations, for normal plant operations,
cooldown or shutdown. cooldown or shutdown
MODE: All MODE: (Modes 3 & 4 only)
NEI Ex. . SPS . . I I
EAL # NE! Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 a. Release of a toxic, HA5.1 | Release of a toxic, corrosive, The site-specific list of plant rooms or areas with entry-related mode
corrosive, asphyxiant or asphyxiant or flammable gas into | applicability are tabularized in Table H-2.
flammable gas into any of the any Table H-2 room or area
following plant rooms or areas: AND
(site-specific list of plant rooms X }
. Entry into the room or area is
or areas with entry-related mode .
applicability identified) prohibited or IMPEDED (Note 5)
AND
b. Entry into the room or area
is prohibited or impeded.
Note Note: If the equipment in the N/A Note 5: If the equipment in the None
listed room or area was already listed room or area was
inoperable or out-of-service ‘ already inoperable or out-
before the event occurred, then of-service before the event
no emergency classification is occurred, then no
warranted. emergency classification is
warranted.
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Table H-2  Safe Operation & Shutdown Rooms/Areas

Room/Area Mode
Auxiliary Building EI 13’ 3
Auxiliary Building El 27’ 3,4

ESGR

3
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Table 4 — SPS Comparison Matrix

Category H: Hazards and Other Conditions Affecting Plant Safety

%

control being transferred from the
Control Room to (site-specific
remote shutdown panels and
local control stations).

control being transferred from the
Control Room to the Auxiliary
Shutdown Panel

NEI IC# NE! IC Wording l(?;(i) SPS IC Wording Difference/Deviation Justification
HAG Control Room evacuation HAB Control Room evacuation None

resulting in transfer of plant resulting in transfer of plant
control to alternate locations. control to alternate locations.
MODE: All MODE: All

NEI Ex. . SPS . . . N

EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification

1 An event has resulted in plant HAB.1 | An event has resulted in plant Auxiliary Shutdown Panel is the site-specific remote shutdown

panels and local control stations.
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Table 4 — SPS Comparison Matrix

Category‘H: Hazards and Other Conditions Affecting Plant Safety
%

judgment of the Emergency Director,
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.

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.

NEI IC# NE! IC Wording | g’;(ss ) SPS IC Wording Difference/Deviation Justification
HA7 Other conditions exist which in the HA7 Other conditions exist that in the None
judgment of the Emergency Director judgment of the SEM warrant declaration
warrant declaration of an Alert. of an Alert
MODE: All MODE: All
NEI Ex. ' . SPS . L » .
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Other conditions exist which, in the HA7.1 Other conditions exist which, in the None
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Category H: Hazards and Other Conditions Affecting Plant Séfety
NEI IC# NEI IC Wording | (S:;(z) SPS IC Wording Difference/Deviation Justification
HS1 HOSTILE ACTION within the HS1 HOSTILE ACTION within the PLANT Added the word “...PLANT..." to distinguish from the ISFSI
PROTECTED AREA PROTECTED AREA Protected Area.
MODE: All MODE: All
NEI Ex. . SPS - - . - I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 A HOSTILE ACTION is occurring | HS1.1 | AHOSTILE ACTION is occurring or has | The “SPS Security Shift Supervisor” is the site-specific
or has occurred within the occurred within the PLANT “security shift supervision.”
PROTECTED AREA as reported PROTECTED AREA as reported by « S o g
by the (site-specific security shift .| SPS Security Shift Supervisor Added the word *...PLANT..." to distinguish from the ISFSI

supervision).

Protected Area.
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 EEEE L, ——,—,— e —  — — —— — =

plant control being transferred
from the Control Room to (site-
specific remote shutdown panels
and local control stations).

AND

b. Control of ANY of the
following key safety functions is
not reestablished within (site-
specific number of minutes).

® Reactivity control

® Core cooling [PWR] / RPV
water level [BWR]

® RCS heat removal

being transferred from the Control Room
to the Auxiliary Shutdown Panel

AND

Control of any of the following key
safety functions is not re-established
within 15 min. of the last licensed
operator leaving the Control Room
(Note 1):

® Reactivity (Modes 1, 2 and 3 only)

® Core Cooling

® RCS heat removal

NEI IC# NE! IC Wording Ig:(i) SPS IC Wording Difference/Deviation Justification
HS6 Inability to control a key safety HS6 | Inability to control a key safety function Deleted defueled mode applicability. Control of the cited
function from outside the Control from outside the Control Room safety functions are not critical for a defueled reactor as there
R . i in th S.
oom MODE: 1 — Power Operation, is no energy source in the RPV or RC
MODE: All 2 — Reactor Critical, 3 - Hot Shutdown, This revised mode applicability is a deviation from the
4 — Intermediate Shutdown, NEI 99-01, Revision 6 HS6 generic guidance but is
5 — Cold Shutdown, 6 — Refueling deemed acceptable consistent with endorsed NRC EP
FAQ 2015-014.
NEI Ex. ; SPS . . - I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 a. An event has resulted in HS6.1 | An event has resulted in plant control The Auxiliary Shutdown Panel is the site-specific remote

shutdown panels and local control stations.

Added the words “...of the last licensed operator leaving the
Control Room” to provide criteria for when the 15 minutes
control clock begins.

The Mode applicability for the reactivity control safety function
has been limited to Modes 1, 2, and 3. In Modes 4, 5 and 6,
adequate shutdown margin exists under all conditions.

This revised mode applicability is a deviation from the
NEI 99-01, Revision 6 HS6 generic guidance but is
deemed acceptable consistent with endorsed NRC EP
FAQ 2015-014.
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Table 4 — SPS Comparison Matrix

Category H: Hazards and Other Conditions Affecting Plant Safety

e —  —  —— — —  _____——— — ————— —— ———————— —— ——  ———— ——————

the judgment of the Emergency
Director indicate that events are
in progress or have occurred
which involve 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.

judgment of the SEM indicate that events
are in progress or have occurred which
involve 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.

NEI IC# NE! IC Wording | gg(ss) SPS IC Wording Difference/Deviation Justification
HS7 Other conditions exist which in HS7 | Other conditions existing that in the None
the judgment of the Emergency judgment of the SEM warrant declaration
Director warrant declaration of a of a Site Area Emergency
Site Area Emergency. MODE: All
MODE: All
M | NEIExample EAL Wording ES:LS# SPS EAL Wording Difference/Deviation Justification
1 Other conditions exist which in HS7.1 | Other conditions exist which in the None
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Category H: Hazards and Other Conditions Affecting Plant Safety ,
ﬁ
NEI IC# NE! IC Wording I(SZ;:(SS ) SPS IC Wording Difference/Deviation Justification
HG1 HOSTILE ACTION resulting in N/A | N/A IC HG1 and associated example EAL are not implemented in
loss of physical control of the : , the SPS scheme.
facility.
y There are several other ICs that are redundant with this IC,
MODE: All and are better suited to ensure timely and effective
emergency declarations. In addition, the development of new
spent fuel pool level EALs, as a result of NRC Order EA-12-
051, clarified the intended emergency classification level for
spent fuel pool level events. )

- This exclusion of the generic HG1 guidance is a
deviation from the NEI 99-01, Revision 6 generic
guidance but is deemed acceptable consistent with
endorsed NRC EP FAQ 2015-013.

NEI Ex. : SPS . : : . I I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording : Difference/Deviation Justification
-1 a. AHOSTILE ACTION is N/A | N/A IC HG1 and associated example EAL is not implemented in
occurring or has occurred within | ) the SPS scheme. !
the PROTECTED.AREA as There are several other ICs that are redundant with this IC,
reported by the (site-specific d bett ited to timelv and effecti
security shift supervision). and are better suited to ensure timely and effective
emergency declarations. In addition, the development of new
AND spent fuel pool-level EALs, as a result of NRC Order EA-12-
. 051, clarified the intended emergency classification level for
b. EITH_ER of the following has spent fuel pool level events. This deviation is justified
occurred: because:
1. ]{\NYt.of the follo;/vti)ng safety 1. Hostile Action in the Protected Area is bounded by ICs
“”°t "’l?s i te. d HS1 and HS7. Hostile Action resulting in a loss of
controlied or maintained. physical control is bound by EAL HG7, as well as any
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2.

® Reactivity control

® Core cooling

[PWR]/RPV water
level [BWR]
® RCS heat removal
OR

Damage to spent fuel has

occurred or is IMMINENT.

event that may lead to radiological releases to the public
in excess of Environmental Protection Agency (EPA)
Protective Action Guides (PAGs).

a. If, for whatever reason, the Control Room must be
evacuated, and control of safety functions (e.g.,
reactivity control, core cooling, and RCS heat
removal) cannot be reestablished, then IC HS6 would
apply, as well as IC HS7 if desired by the EAL
decision-maker.

b. Also, as stated above, any event (including Hostile
Action) that could reasonably be expected to have a
release exceeding EPA PAGs would be bound by IC
HG7.

c. From a Hostile Action perspective; ICs HS1, HS7 and
HG7 are appropriate, and therefore, make this part of
HG1 redundant and unnecessary.

d. From a loss of physical control perspective, ICs HS6,
HS7 and HG7 are appropriate, and therefore, make
this part of HG1 redundant and unnecessary.

2. Any event which causes a loss of spent fuel pool level will -
be bounded by ICs AA2, AS2 and AG2, regardless of
whether it was based upon a Hostile Action or not, thus
making this part of HG1 redundant and unnecessary.

a. An event that leads to a radiological release will be
bounded by ICs AU1, AA1, AS1 and AG1. Events
that lead to radiological releases in excess of EPA
PAGs will be bounded by EALs AG1 and HG7, thus
making this part of HG1 redundant and unnecessary.

ICs AA2, AS2, AG2, AS1, AG1, HS1, HS6, H37 and HG7
have been implemented consistent with NEI 99-01 Revision
6 and thus HG1 is adequately bounded as described above.

This exclusion of the generic HG1 guidance is a
deviation from the NEI 99-01, Revision 6 generic
guidance but is deemed acceptable consistent with
endorsed NRC EP FAQ 2015-013.
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Table 4 — SPS Comparison Matrix

Category H: Hazards and Other Conditions Affecting Plant Safety

%

the judgment of the Emergency
Director 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 offsite for more
than the immediate site area.

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 offsite for more than the
immediate site area.

NEI IC# NEI IC Wording | g;(i) SPS IC Wording Difference/Deviation Justification
HG7 Other conditions exist which in HG7 | Other conditions exist which in the B None
the judgment of the Emergency judgment of the SEM warrant
Director warrant declaration of a declaration of a General Emergency
General Emergency MODE: All
MODE: All .
NEI Ex. . SPS : . . - N
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Other conditions exist which in HG7.1 | Other conditions exist which in the None




SPS - EAL Comparison Matrix Document

Serial No. 18-364

Docket Nos. 50-280/281; 72-2/55
Enclosure 5; Attachment 1

Page 95 of 124

Table 4 — SPS Comparison Matrix

Category S: System Malfunction

- — ———————————— —— __ ——— —— ——————————— — — — — —— — — ————————— |

declare the Unusual Event
promptly upon determining that 15
minutes has been exceeded, or
will likely be exceeded.

the event promptly upon
determining that the time
limit has been exceeded,
or will likely be
exceeded.

NEI IC# NE! IC Wording 1 (S;;(SS) SPS IC Wording Difference/Deviation Justification
SuU1 Loss of all offsite AC power MU1 | Loss of all offsite AC power None
capability fo emergency buses for capability to emergency buses for
15 minutes or longer. 15 minutes or longer
MODE: Power Operation, Startup, MODE: 1 — Power Operaﬂon, 2 —
Hot Standby, Hot Shutdown Reactor Critical, 3 - Hot
Shutdown, 4 — Intermediate
Shutdown
NEI Ex. . SPS . . e i
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Loss of ALL offsite AC power MU1.1 | Loss of all offsite AC power 4160V emergency buses H and J are the site-specific emergency
capability to (site-specific P capability, Table M-1, to Unit () buses.
emergency buses) for 15 minutes 4160v emergency buses H and J Table M-1 lists credited offsite 4160V emergency bus AC power
or longer. for =15 min. (Note 1) SOUICeS.
Note | The Emergency Director should N/A | Note 1. The SEM should declare | The classification timeliness note has been standardized across the

SPS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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Table M-1 AC Power Sources

Offsite:

Unit 1

Reserve Station Service Transformer A
Reserve Station Service Transformer C

Station Service Buses back-fed via Main Transformer
(if already aligned)

Unit 2

Onsite:

Reserve Station Service Transformer B
Reserve Station Service Transformer C

Station Service Buses back-fed via Main Transformer
(if already aligned)

EDG 1
EDG 2
EDG 3
AAC (SBO) Diesel Generator
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction

e e — __ — — — ___— __ ——— — ————  ————— — —— —— — ————|

declare the Unusual Event
promptly upon determining that
15 minutes has been exceeded,
or will likely be exceeded.

the event promptly upon
determining that the time
limit has been exceeded,
or will likely be
exceeded.

NEI IC# NEI IC Wording I(S);(z ) SPS IC Wording Difference/Deviation Justification
Su2 UNPLANNED loss of Control MU3 | UNPLANNED loss of Control None
Room indications for 15 minutes Room indications for 15 minutes
or longer. or longer.
MODE: Power Operation, MODE: 1 — Power Operation, 2 —
Startup, Hot Standby, Hot Reactor Critical, 3 - Hot
Shutdown- Shutdown, 4 — Intermediate
Shutdown
NEI Ex. . SPS . . o I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1- An UNPLANNED event results in | MU3.1 | An UNPLANNED event results in | The site-specific Safety System Parameter list is tabulated in Table
the inability to monitor one or the inability to monitor one or M-2.
more of the following parameters more Table M-2 parameters from
from within the Control Room for within the Control Room for =15
15 minutes or longer. min. (Note 1)
Note | The Emergency Director should N/A | Note 1: The SEM should declare | The classification timeliness note has been standardized across the

SPS EAL scheme by referencing the "time limit" specified within the

EAL wording.
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[BWR parameter lisf] [PWR parameter lisf]
Reactor Power Reactor Power
RPV Water Level RCS Level
RPV Pressure RCS Pressure

Primary Containment Pressure

In-Core/Core Exit Temperature

Suppression Pool Level

Levels in at least (site-specific number)
steam generators

Suppression Pool Temperature

Steam Generator Auxiliary or Emergency
Feed Water Flow

Table M-2 Safety System Parameters

Reactor power

RCS level

RCS pressure

Core exit TC temperature

Level in at least one SG

Aucxiliary feedwater flow to at least one SG

Serial No. 18-364
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Table 4 — SPS Comparison Matrix
‘ Category S: System Malfunction ‘
NEI IC# NEI IC Wording | S;(z) SPS IC Wording | Difference/Deviation Justification
Su3 Reactor coolant activity greater MU4 Reactor coolant activity greater None
than Technical Specification than Technical Specification
allowable limits. allowabile limits
MODE: Power Operation, Startup, MODE: 1 — Power Operation, 2
Hot Standby, Hot Shutdown — Reactor Critical, 3 - Hot
Shutdown, 4 — Intermediate
Shutdown
s NEI Example EAL Wording L SPS EAL Wording Difference/Deviation Justification
1 (Site-specific radiation monitor) MU4.1 | With letdown in service, Reactor | Per Engineering Calculation PA-0236, Rev. 0, the threshold value
reading greater than (site-specific Coolant Letdown Radiation is indicative of more than 10 uCi/cc DEI-131 accident mix after 1
value). Monitor CH-RI-()18/19 hour of decay. A monitor reading in excess of the threshold value
> 3E+05 cpm 3E+5 cpm, (equivalent to 10 uCifcc) indicates a challenge to the
Technical Specification allowable limits for fuel clad degradation.
MU4.2 | Dose rate at 1 ft. from an Per Engineering Calculation RA-0059, dose rate is assumed to
unpressurized RCS sample result from radioactive iodines (1-131 thru I-135) in RCS in
=Table M-4 concentrations corresponding to 60 uCi/gm DEI-131. This value
corresponds to the Technical Specification coolant activity limit
for iodine spike at full power operations. The values contained in
Table M-4 (Tech. Spec. Coolant Activity Dose Rates) represent
expected one foot dose rates per ml of sample based on time
since reactor shutdown to the time when the sample is taken.
2 Sample analysis indicates that a MU4.3 | Sample analysis indicates that a | SPS Technical Specification 3.1.D, RCS Specific Activity
reactor coolant activity value is reactor coolant activity value is > | provides the Technical Specification allowable coolant activity
greater than an allowable limit an allowable limit specified in limits.
specified in Technical Specifications. Technical Specification 3.1.D
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Table M-4 Tech. Spec. Coolant Activity Dose Rates

Time > Shutdown (hrs) mR/hr/ml
<2 0.14
>2— <8 0.10
0.05

>8
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction

NEI IC# NEI IC Wording Ig#P(Ss ) SPS IC Wording Difference/Deviation Justification
Su4 RCS leakage for 15 minutes or MUS | RCS leakage for 15 minutes or None
longer. longer
MODE: Power Operation, MODE: 1 — Power Operation, 2 —
Startup, Hot Standby, Hot Reactor Critical, 3 - Hot
Shutdown Shutdown, 4 — Intermediate
Shutdown
Ne\Tr | NEIExample EALWording | SPS EAL Wording Difference/Deviation Justification
1 RCS unidentified or pressure MU5.1 RCS unidentified or pressure Example EALs #1, 2 and 3 have been combined into a single EAL
boundary leakage greater than boundary leakage > 10 gpm for for usability.
(site-specific value) for 15 =15 min.
minutes or longer. OR
2 RCS identified leakage greater RCS identified leakage > 25 gpm
than (site-specific value) for 15 for =15 min.
minutes or longer.
OR _
3 Leakage from the RCS to a
location outside containment Leakage from the RCS to a
greater than 25 gpm for 15 location outside cont'alnment
minutes or longer. > 25 gpm for =15 min.
(Note 1) B
Note The Emergency Director should N/A Note 1: The SEM should The classification timeliness note has been standardized across
declare the Unusual Event declare the event the SPS EAL scheme by referencing the "time limit" specified
promptly upon determining that promptly upon within the EAL wording.
15 minutes has been exceeded, determining that the
or will likely be exceeded. time limit has been
exceeded, or will likely
be exceeded.
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction

ﬁ

scram [BWR]) did not shutdown
the reactor. -

AND
b. EITHER of the following:

1. A subsequent manual
action taken at the

the reactor as indicated by
reactor power =5%

AND

A subsequent manual trip (trip
pushbuttons or manual turbine
trip) OR automatic trip is

NEI IC# NEI IC Wording 1 g;(i) SPS IC Wording Difference/Deviation Justification
SuUs Automatic or manual (trip MU6 | Automatic or manual trip fails to None
[PWR] / scram [BWR]) fails to shut down the reactor
shutdown the reactor. MODE: 1 - Power Operation
MODE: Power Operation
NEI Ex. . SPS . . . N
EAL # NEI Example EAL Wording EAL # SPS EAL Wording leference/I?eVlatlon Justification
1 a. An automatic (trip [PWR]/ MU6.1 | An automatic trip did not shut As specified in the generic developers guidance “Developers may
scram [BWR]) did not shutdown down the reactor as indicated by | include site-specific EOP criteria indicative of a successful reactor
the reactor. reactor power >5% after any shutdown in an EAL statement, the Basis or both (e.g., a reactor
RPS setpoint is exceeded power level).” Consistent with the SPS CSFST Subcriticality Red
AND . : ,
AND Path criteria, a successful shutdown is defined by reactor power
b. A subsequent manual action A sub t automatic trl < 5%.
subsequent automatic trip or
E:aC)I:TeSrZ)IaetStTSeSrL?:gézg'?Lﬁrl]:]rOl manual tnp (trlp pushbuttons or Added the words "... after any RPS SetpOint is exceeded" to Clarify
; manual turbine trip) are that it is a failure of the automatic trip when a valid scram signal has
shutting down the reactor. ’ .
successful in shutting down the been exceeded.
reactor as°|nd|cated by reactor The reactor trip pushbuttons and manual main turbine trip are the
power < 5% (Note 8) means of initiating a manual trip from the reactor control consoles.
2 a. A manual trip (PWR]/ MU6.2 | A manual trip did not shut down | As specified in the generic developers guidance “Developers may

include site-specific EOP criteria indicative of a successful reactor
shutdown in an EAL statement, the Basis or both (e.qg., a reactor
power level).” Consistent with the SPS CSFST Subcriticality Red
Path criteria, a successful shutdown is defined by reactor power
< 5%.

The reactor trip pushbuttons and manual main turbine trip are the
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reactor control consoles
is successful in shutting
down the reactor.

OR

2 A subsequent automatic
(trip [PWR] / scram
[BWRY]) is successful in
shutting down the
reactor.

successful in shutting down the
reactor as indicated by reactor
power < 5% (Note 8)

means of initiating a manual trip from the reactor contro! consoles.

Notes

Note: A manual action is any
operator action, or set of
actions, which causes the
control rods to be rapidly
inserted into the core, and does
not include manually driving in
control rods or implementation
of boron injection strategies.

N/A

Note 8:

A manual action is any
operator action, or set of
actions, which causes
the control rods to be
rapidly inserted into the
core, and does not
include manually driving
in control rods or
implementation of boron
injection strategies.

None
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction

NEI IC# NEI IC Wording |§§(§) SPS IC Wording Difference/Deviation Justification
SuU6 Loss of all onsite or offsite MU7 | Loss of all onsite or offsite None
communications capabilities. communications capabilities.
MODE: Power Operation, MODE: 1 — Power Operation, 2 —
Startup, Hot Standby, Hot Reactor Critical, 3 - Hot
Shutdown Shutdown, 4 — Intermediate
Shutdown p)
NE! Ex. . SPS , . . - I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Loss of ALL of the following MU7.1 | Loss of all Table M-5 onsite Example EALs #1, 2 and 3 have been combined into a single EAL
onsite communication methods: communication methods for simplification of presentation.
(site-specific list of OR Table M-5 provides a site-specific list of onsite, State and local
communications methods) Loss of all Table M-5 State and agency (ORO) and NRC communications methods.
2 Loss of ALL of the following 'rﬁ‘z?r',ggsency communication
ORO communications methods:
(site-specific list of OR
communications methods) Loss of all Table M-5 NRC
communication methods
3 Loss of ALL of the following
NRC communications methods:
(site-specific list of
communications methods)
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Table M-5 Communication Methods

System Onsite Ef)a:;’ NRC

Radio Communications System X

Public Address and Intercom System X

Private Branch Telephone Exchange (PBX) X X X
Sound Powered Telephone System X

Commercial Telephone System X X
Automatic Ring Downs (ARD) X

Instaphone Loop X

Dedicated NRC Communications
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Table 4 — SPS Comparison Matrix

' Category S: System Malfunction

greater than (site-specific
pressure).

AND

b. Less than one full train of
(site-specific system or
equipment) is operating per
design for 15 minutes or longer.

(Note 1)

NEI IC# NEI IC Wording Ig;(i) SPS IC Wording Difference/Deviation Justification

Su7 Failure to isolate containment or MUS8 | Failure to isolate containment or | None -
loss of containment pressure loss of containment pressure
control. [PWR] control
MODE: Power Operation, MODE: 1 — Power Operation, 2

- Startup, Hot Standby, Hot — Reactor Critical, 3 - Hot
Shutdown Shutdown, 4 — Intermediate

Shutdown
NEI Ex. : SPS : . - N
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 a. Failure of containment to MUB8.1 | Any penetration is not closed Example EALs #1 and #2 have been combined for usability.
isolate when required by an within 15 min. of a VALID Phase . . . S ; -
actuation signal. 1, 2 or 3 isolation signal Contalnme_nt isolation a.ctuatlon Is initiated by either the Phase 1, 2
or 3 Containment Isolation.
AND OR . o .
- Containment pressure greater than 23 psia is the pressure at which
b. ALL required penetrations CTMT pressure > 23 psia with containment depressurization equipment are designed to
are not closed within 15 minutes < one full train of CTMT automatically actuate.
of the actuation signal. depressurization equipment
(Note 11) operating per design
2 a. Containment pressure for =15 min.
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction :
——————  ——————— — ——— — ——— — _________— — —— —— —— —  —— ———— ————————— — ———————————————
N/A N/A ¢ N/A Note 1: The SEM should declare | Added note 1 consistent with other-EALs with a timing component.
the event promptly upon

determining that the time
limit has been exceeded,
or will likely be exceeded.

N/A N/A N/A | Note 11: One full train of Added note 11 to clarify what constitutes a full train of containment
containment heat removal systems.

depressurization
equipment consist of
one Containment Spray
Subsystem and two
Recirculation Spray
Subsystems operating
together
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction

SPS IC Wording

Difference/Deviation Justification

NE! IC# NEI'IC Wording SPS

declare the Alert promptly upon

determining that 15 minutes has
been exceeded, or will likely be

‘exceeded.

the event promptly upon

determining that the time
limit has been exceeded,
or will likely be exceeded.

IC#(s)
SA1 Loss of all but one AC power MA1 Loss of all but one AC power None
source to emergency buses for source to emergency buses for
15 minutes or longer. 15 minutes or longer
MODE: Power Operation, MODE: 1 — Power Operation, 2 —
Startup, Hot Standby, Hot Reactor Critical, 3 - Hot
Shutdown Shutdown, 4 — Intermediate
Shutdown
NEI Ex. . SPS . . - T
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 a. AC power capability to (site- | MA1.1 | AC power capability, Table M-1, | 4160V emergency buses H and J are the site-specific emergency
specific emergency buses) is to Unit ( ) 4160V emergency buses.
reduced .to a single power source byses Hand J reduced to a .| Table M-1 lists credited offsite and onsite 4160V emergency bus AC
for 15 minutes or longer. single power source for =15 min. OWET SOUrGes
Note 1) P '
AND (
b. Any additional single power AND
source failure will result in a loss Any additional single power
of all AC power to SAFETY source failure will result in loss of
SYSTEMS. all AC power to SAFETY
SYSTEMS
Note | The Emergency Director should N/A | Note 1: The SEM should declare | The classification timeliness note has been standardized across the

SPS EAL scheme by referencing the "time limit" specified within the

EAL wording.




SPS - EAL Comparison Matrix Document

Table M-1 AC Power Sources

Offsite:

Unit1

Reserve Station Service Transformer A
Reserve Station Service Transformer C

Station Service Buses back-fed via Main Transformer
(if already aligned)

Unit 2

Onsite:

Reserve Station Service Transformer B
Reserve Station Service Transformer C

Station Service Buses back-fed via Main Transformer
(if already aligned)

EDG 1
EDG 2
EDG 3
AAC (SBO) Diesel Generator
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction

e  — — — —— — _______—_— _____— ______— —— — _ _———  —————— ————————————— )

the inability to monitor one or
more of the following parameters
from within the Control Room for
15 minutes or longer.

AND

ANY of the following transient
events in progress.

e Automatic or manual
runback greater than 25%
thermal reactor power

® Electrical load rejection
greater than 25% full
electrical load

® Reactor scram [BWR] / trip

the inability to monitor one or
more Table M-2 parameters from
within the Control Room for =15
min. (Note 1)

AND

Any significant transient is in
progress, Table M-3

NEI IC# NEI IC Wording | g;(ss) SPS IC Wording Difference/Deviation Justification
SA2 UNPLANNED loss of Control MA3 | UNPLANNED loss of Control None

Room indications for 15 minutes Room indications for 15 minutes

or longer with a significant or longer with a significant

transient in progress. transient in progress.

MODE: Power Operation, MODE: 1 — Power Operation, 2 —

Startup, Hot Standby, Hot Reactor Critical, 3 - Hot

-Shutdown Shutdown, 4 — Intermediate

Shutdown
NEI Ex. . SPS . cep i I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 An UNPLANNED eventresultsin | MA3.1 | An UNPLANNED event results in | The site-specific Safety System Parameter list is in Table M-2.

The significant transient list has been tabularized in Table M-3 for

ease of use.
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Category S: System Malfunction

[PWR]
® ECCS (8l) actuation

® Thermal power oscillations
greater than 10% [BWR]

-

Note | The Emergency Director should N/A | Note 1: The SEM should declare | The classification timeliness note has been standardized across the
declare the Unusual Event the event promptly upon | SPS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that determining that the time | EAL wording. :

15 minutes has been exceeded, limit has been exceeded,
or will likely be exceeded. or will likely be
exceeded.
[BWR parameter lisf] [PWR parameter list]
Reactor Power Reactor Power
RPV Water Level RCS Level
RPV Pressure RCS Pressure
Primary Containment Pressure In-Core/Core Exit Temperature
Suppression Pool Level Levels in at least (site-specific number) steam generators
Suppression Pool Temperature Steam Generator Auxiliary or Emergency Feed Water Flow

Table M-2 Safety System Parameters

¢ Reactor power

e RCS level

o RCS pressure

o Core exit TC temperature

e Levelin at least one SG

¢ Auxiliary feedwater flow to at least one SG
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Table M-3  Significant Transients

¢ Automatic turbine runback > 25% thermal
reactor power

o Electrical load rejection > 25% full electrical
load

e Reactor Trip
e Sl actuation
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Table 4 — SPS Comparison Matrix
Category S: System Malfunction
S e — e S
. SPS . . - T
NEI IC# NEI IC Wording ICi(s) SPS IC Wording Difference/Deviation Justification
SA5 Automatic or manual (trip [PWR] MAG | Automatic or manual trip fails to None
/ scram [BWRY]) fails to shutdown shut down the reactor and
the reactor, and subsequent subsequent manual actions
manual actions taken at the taken at the reactor control
reactor control consoles are not consoles are not successful in
successful in shutting down the shutting down the reactor
reactor. MODE: 1 - Power Operation
MODE: Power Operation
NEﬂLE;' NEI Example EAL Wording ES:LS# SPS EAL Wording Difference/Deviation Justification
1 a. An automatic or manual (trip | MA6.1 | An automatic or manual trip did | As specified in the generic developers guidance “Developers may
[PWR] / scram [BWR]) did not not shut down the reactor as include site-specific EOP criteria indicative of a successful reactor
shutdown the reactor. indicated by reactor power shutdown in an EAL statement, the Basis or both (e.g., a reactor
AND =5% power level).” Consistent with the SPS CSFST Subcriticality Red
AND Path criteria, a successful shutdown is defined by reactor power
b. Manual actions taken at the Subsequent automatic or manual <5%.
reactor con_trol con;oles are not tri ti trio pushbutton The reactor trip pushbuttons and manual main turbine trip are the
successful in shutting down the rip actions (trip p s or Lt
K reactor manual turbine trip) are not means of initiating a manual trip from the reactor control consoles.
' successful in shutting down the
reactor as indicated by reactor
power =5% (Note 8)
Note: A manual action is any . ; Lo
Notes operator action, or set of actions, N/A Note 8: ,:nmaonléa;;r;? :;ti'oo: IcSJr None
which causes the control rods to setyofF;ctions whicr;
be rapidly inserted into the core, !
; causes the control rods
and does not include manually c
L to be rapidly inserted
driving in control rods or ;
into the core, and does
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction

not include manually
driving in control rods or
implementation of boron
injection strategies

implementation of boron injection
strategies.
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Category S: System Malfunction ‘
NEI IC# NEI IC Wording | g;(i) SPS IC Wording Difference/Deviation Justification
SA9 Hazardous event affecting a MAS.1 | Hazardous event affecting Revised wording from “...affecting a SAFETY SYSTEM...” to read
SAFETY SYSTEM needed for SAFETY SYSTEMS needed for | “...affecting SAFETY SYSTEMS...” to align with changes made
the current operating mode. the current operating mode consistent with NRC EP FAQ 2016-002.
MODE: Power Operation, MODE: 1 — Power Operation, 2
Startup, Hot Standby, Hot — Reactor Critical, 3 - Hot
Shutdown Shutdown, 4 — Intermediate
Shutdown
I\S{LE;' NEI Example EAL Wording ESAFI’_S# SPS EAL Wording Difference/Deviation Justification
a. The occurrence of ANY of The hazardous events have been tabularized in Table M-6.
T the following hazardous events: MA9.1 -I{-/Ih(ei (;ccur:jence of any Table L
e Seismic event (earthquake) -6 hazardous event The proposed SPS CA8.1 and MA9.1 wording is intended t_o ensure
e Internal or external flooding AND that an Alert should be declared only when actual or potential
event I performance issues with SAFETY SYSTEMS have occurred as a
e High winds or tornado strike Event damage has caused result of a hazardous event. The occurrence of a hazardous event will
e FIRE , indications of degraded result in a NOUE classification at a minimum. In order to warrant
e EXPLOSION performance on one train of a escalation to the Alert classification, the hazardous event should
e (site-specific hazards) SAFETY SYSTEM needed for | cause indications of degraded performance to one train of a SAFETY
e Other events with similar the current operating mode SYSTEM with either indications of degraded performance on the
hazard characteristics as AND EITHER: second SAFETY SYSTEM train or VISIBLE DAMAGE to the second
determined by the Shift - SAFETY SYSTEM train, such that the operability or reliability of the
Manager e Event dgmgge.has second train is a concern. In addition, escalation to the Alert
AND caused indications of classification should not occur if the damage from the hazardous
b. EITHER of the following: degraded performance to | event is limited to a SAFETY SYSTEM that was inoperable, or out of
1. Event damage has the second train of the service, prior to the event occurring. As such, the proposed EALs will
caused indications of SAFETY SYSTEM ' reduce the potential of declaring an Alert when events are in progress
degraded performance in needeq for the current that do not involve an actual or potential substantial degradation of
at least one train of a operating mode the level of safety of the plant, i.e., does not cause significant concern
SAFETY SYSTEM with shutting down or cooling down the plant.
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Table 4 — SPS Comparison Matrix

needed for the current
operating mode.

OR
. The event has caused
VISIBLE DAMAGE to a
SAFETY SYSTEM
component or structure
needed for the current
operating mode.

Category S: System Malfunction

® Event damage has
resulted in VISIBLE

DAMAGE to the second

train of the SAFETY

SYSTEM needed for the
current operating mode

(Notes 9, 10)

EALs CA6.1 and MA9.1 do not directly escalate to a Site Area
Emergency or a General Emergency due to a hazardous event. The
Fission Product Barrier and/or Abnormal Radiation
Levels/Radiological Effluent recognition categories would provide an
escalation path to a Site Area Emergency or a General Emergency.

The EALs and the Basis sections have been revised to ensure
potential escalations from a NOUE to an Alert, due to a hazardous
event, is appropriate as the concern with these EALs is: (1) a
hazardous event has occurred, (2) one SAFETY SYSTEM train is
having performance issues as a result of the hazardous event, and (3)
either the second SAFETY SYSTEM train is having performance
issues or the VISIBLE DAMAGE is enough to be concerned that the
second SAFETY SYSTEM train may have operability or reliability
issues.

The definition for VISIBLE DAMAGE has been revised to reflect the
fact that the EALs are based upon SAFETY SYSTEM trains rather
than individual components or structures.

Note 9 has been added to CA6.1 Dand MAO.1 as it meets the intent of
the EALs, is consistent with other EALs (e.g., EAL HA5.1 which was
previously endorsed by the NRC), and ensures that declared
emergencies are based upon unplanned events with the potential to
pose a radiological risk to the public.

Note 10 has been added to CA6.1 and MA9.1 to help reinforce and
succinctly capture the more detailed information from the revised
basis section related to when conditions would require the declaration
of an Alert.

CA6.1 and MAS.1 are consistent with NRC FAQ 2016-002 requiring
degraded performance or visible damage to more than one safety
system train caused by the specified events.

This revised wording is a deviation from the NEI 99-01, Revision
6 CA6 and SA9 generic wording and bases but is deemed
acceptable consistent with endorsed NRC EP FAQ 2016-002.
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Category S: System Malfunction

N/A N/A N/A Note 9: If the affected SAEETY | Added Note 9 consistent with the recommendation of NRC EP FAQ
SYSTEM train was 2016-002.

already inoperable or
out of service before
the hazardous event
occurred, then
emergency
classification is not
warranted.

Note 10:If the hazardous event | Added Note 10 consistent with the recommendation of NRC EP FAQ
only resulted in 2016-002.
VISIBLE DAMAGE,
with no indications of
degraded performance
to at least one train of
a SAFETY SYSTEM,
then this emergency
classification is not
warranted.
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Seismic event (earthquake)

Internal or external FLOODING event
High winds or tornado strike

FIRE

EXPLOSION

Other events with similar hazard characteristics as
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction

%

declare the Unusual Event
promptly upon determining that
15 minutes has been exceeded,
or will likely be exceeded.

declare the event
promptly upon
determining that the
time limit has been
exceeded, or will likely
be exceeded.

NEI IC# NEI IC Wording | g’;(i) SPS IC Wording Difference/Deviation Justification
S81 Loss of all offsite and all onsite MS1 Loss of all offsite power and all | None
AC power to emergency buses onsite AC power to emergency
for 15 minutes or longer. buses for 15 minutes or longer
MODE: Power Operation, MODE: 1 — Power Operation, 2
Startup, Hot Standby, Hot — Reactor Critical, 3 - Hot
Shutdown Shutdown, 4 — Intermediate
Shutdown
NEI Ex. . SPS . : - I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 Loss of ALL offsite and ALL MS1.1 | Loss of all offsite and all onsite | 4160V emergency buses H and J are the site-specific emergency
onsite AC power to (site-specific AC power to Unit () 4160V . buses.
emergency buses) for 15 minutes emergency buses H and J for
or longer. >15 min. (Note 1)
Note | The Emergency Director should N/A Note 1: The SEM should The classification timeliness note has been standardized across the

SPS EAL scheme by referencing the "time limit" specified within the

EAL wording.
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction

[PWR]/ scram [BWR]) did not

shutdown the reactor.
AND

b. All manual actions to

shutdown the reactor have
been unsuccessful.
AND

c. EITHER of the following

conditions exist:

¢ (Site-specific indication of
an inability to adequately
remove heat from the core)

e (Site-specific indication of
an inability to adequately
remove heat from the RCS)

not shut down the reactor as
indicated by reactor power
=5%

AND
All actions taken to shut down
the reactor are not successful
as indicated by reactor power
>5%

AND EITHER:

¢ Core Cooling-RED PATH
conditions met

e Heat Sink-RED Path
conditions met

NEI IC# NEI IC Wording Ig;(ss) SPS IC Wording Difference/Deviation Justification
SS85 Inability to shutdown the reactor MS6 Inability to shut down the None

causing a challenge to (core reactor causing a challenge to

cooling [PWR]/ RPV water level core cooling or RCS heat

[BWR]) or RCS heat removal. removal

MODE: Power Operation MODE: 1 - Power Operation
NEI Ex. . SPS . . I o
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification

1 a. An automatic or manual (frip MS6.1 | An automatic or manual trip did

As specified in the generic developers guidance “Developers may
include site-specific EOP criteria indicative of a successful reactor
shutdown in an EAL statement, the Basis or both (e.g., a reactor
power level).” Consistent with the SPS CSFST Subcriticality Red
Path criteria, a successful shutdown is defined by reactor power
< 5%.

Added the word “taken” to the second condition to emphasize the
intent that it is all actions taken up to the point of either core
cooling or heat sink is challenged are not successful and to not
wait until all possible actions have been completed.

CSFST Core Cooling-RED Path is the site-specific indication of
inadequate core cooling.

CSFST Heat Sink-RED Path is the site-specific indication of
inadequate heat sink.
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Category S: System Malfunction

NEI IC# NE! IC Wording I(SJ;IF;(SS ) SPS IC Wording Difference/Deviation Justification
SS8 Loss of all Vital DC power for 15 MS2 Loss of all vital DC power for 15 | None
minutes or longer. minutes or longer.
MODE: Power Operation, MODE: 1 — Power Operation, 2
Startup, Hot Standby, Hot — Reactor Critical, 3 - Hot
Shutdown Shutdown, 4 — Intermediate
Shutdown
NEE\[LE;" NEI Example EAL Wording Ei'is# SPS EAL Wording Difference/Deviation Justification
1 Tndicated voltage is less than MS2.1 | Indicated voltage is < 105 VDC | 105 VDC is the site-specific minimum vital 125V DC bus voltage.
(site-specific bus voitage value) on both vital 125 VDC battery Vital 125 VDC batterv buses ( )A and ( B are the site- ific vital
on ALL (site-specific Vital DC buses (JAAND (JBfor 215 | pepane oo batiery buses (A and () sie-speclio via
busses) for 15 minutes or longer. min. (Note 1) ‘
Note The Emergency Director should N/A Note 1: The SEM should The classification timeliness note has been standardized across the

declare the Unusual Event
promptly upon determining that
15 minutes has been exceeded,
or will likely be exceeded.

declare the event
promptly upon
determining that the
time limit has been
exceeded, or will likely
be exceeded.

SPS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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Category S: System Malfunction

NEI IC# NEI IC Wording Ig;(z) SPS IC Wording Difference/Deviation Justification
SG1 Prolonged loss of all offsite and MG1 Prolonged loss of all offsite and | None

all onsite AC power to all onsite AC power to

emergency buses. emergency buses

MODE: Power Operation, MODE: 1 — Power Operation, 2

Startup, Hot Standby, Hot — Reactor Critical, 3 - Hot

Shutdown Shutdown, 4 — Intermediate

Shutdown
NEI Ex. : SPS . . . N
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 a. Loss of ALL offsite and ALL MG1.1 | Loss of all offsite and all onsite 4160V emergency buses H and J are the site-specific emergency

onsite AC power to (site-specific
emergency buses).

AND
b. EITHER of the following:

¢ Restoration of at least
one AC emergency bus in
less than (site-specific
hours) is not likely.

e (Site-specific indication of
an inability to adequately
remove heat from the
core)

AC power to Unit ( ) 4160V
emergency buses H and J

AND

Core Cooling-RED Path
conditions met

buses.

CSFST Core Cooling-RED Path is the site-specific indication of an
inability to adequately remove heat from the core.

The proposed SPS MG1.1 omits the Station Blackout (SBO) coping
time threshold. As proposed, the General Emergency classification
would be based a loss of all onsite and offsite AC power to the
emergency buses with indications of degraded core cooling. The
SPS SBO analysis and derived coping time was determined in
accordance with 10CFR50.63 and Regulatory Guide 1.155. This
analysis does not take credit for plant capabilities in place to
mitigate the effects of an extended loss of AC power

(ELAP). These capabilities were developed and implemented to
meet the requirements of NRC Orders EA-12-049 and EA-12-051,
and pending regulations in 10 CFR 50.155 (per SECY-16-0142).

In accordance with plant EOPs [( )-ECA-0.0], operators will declare
an ELAP within 60 min. of the loss of all AC power to the

emergency buses and direct implementation of FLEX Support
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Table 4 — SPS Comparison Matrix

Category S: System Malfunction

; Guidelines, including the deployment of dedicated portable
equipment and performance of DC load shedding. Even if no AC
emergency bus is energized, these actions will maintain or restore
core cooling, containment, and spent fuel pool cooling capabilities
indefinitely. Therefore, the underlying basis for the generic EAL
coping time statement, that power must be restored to an AC
emergency bus within a fixed amount of time to avoid a severe
challenge to one or more fission product barriers, is not valid for
SPS.

This revised wording is a deviation from the NEI 99-01,
Revision 6 SG1 generic wording and bases but is deemed
appropriate and acceptable.

Note | The Emergency Director should N/A Note 1: The SEM should The classification timeliness note has been standardized across the

declare the General Emergency . declare the event SPS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that promptiy upon EAL wording.

(site-specific hours) has been determining that the

exceeded, or will likely be time limit has been

exceeded. exceeded, or will likely

be exceeded.
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Category S: System Malfunction
NEI IC# NEI IC Wording | gz(i) SPS IC Wording Difference/Deviation Justification

SG8 Loss of all AC and Vital DC MG2 Loss of all emergency AC and None
power sources for 15 minutes or vital DC power sources for 15
longer. minutes or longer
MODE: Power Operation, MODE: 1 — Power Operation, 2
Startup, Hot Standby, Hot — Reactor Critical, 3 - Hot
Shutdown Shutdown, 4 — Intermediate

Shutdown
NEI Ex. ; SPS . . - I
EAL # NEI Example EAL Wording EAL # SPS EAL Wording Difference/Deviation Justification
1 a. Loss of ALL offsite and ALL MG2.1 | Loss of all offsite and all onsite | 4160V emergency buses H and J are the site-specific emergency
onsite AC power to (site-specific AC power to Unit ( ) 4160V buses.
emergency buses) for 15 minutes emergency buses H and J for = | 105 vDC is the site-specific minimum vital 125V DC bus voltage.
or longer. 15 min. (Note 1) ) ] o
Vital 125 VDC battery buses ( )A and ( )B are the site-specific vital
AND AND DC buses credited in this EAL.
b. Indicated voltage is less than Indicated voltage is < 105 VDC
(site-specific bus voltage value) on both vital 125 VDC battery
on ALL (site-specific Vital DC buses ( )A AND ()B for =15
busses) for 15 minutes or longer. min. (Note 1)

Note The Emergency Director should N/A Note 1: The SEM should The classification timeliness note has been standardized across the
declare the Unusual Event declare the event SPS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that 15 promptly upon .| EAL wording.
minutes has been exceeded, or determining that the
will likely be exceeded. time limit has been

exceeded, or will likely
be exceeded.
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1.0 INTRODUCTION

This document provides an explanation and rationale for each Emergency Action Level (EAL)
included in the NEI 99-01, Rev. 6, EAL Upgrade Project for Surry Power Station (SPS). It
should be used to facilitate review of the SPS EALs and provide historical documentation for
future reference. Decision-makers responsible for implementation of EPIP-1.01, Emergency
Manager Controlling Procedure, may use this document as a technical reference in support of
EAL interpretation. This information may assist the Station Emergency Manager (SEM) in
making classifications, particularly those involving judgment or multiple events. The basis
information may also be useful in training and for explaining event classifications to off-site
officials.

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
emergency classification. ‘

Since the information in a basis document can affect emergency classification decision-
making (e.g., the SEM refers to it during an event), the NRC staff expects that changes to the
basis document will be evaluated in accordance with the provisions of 10 CFR 50.54(q). For
Dominion Energy sites, a 10 CFR 50.54(q)(3) screening/evaluation will be performed to
evaluate changes to this document.

Dominion Energy fleet procedure CM-AA-400, “10 CFR 50.59 and 10 CFR 72.48 — Changes,
Tests and Experiments,” provides a method to determine the impacts to licensing basis
documents when changes are proposed to procedures, including changes to Abnormal
Operating Procedures (AOPs) and Emergency Operating Procedures (EOPs). The
50.59/72.48 applicability review form specifically requires that the effect of a proposed
procedure change on the Emergency Plan (and associated EALs) be reviewed/assessed.
When impacts to the Emergency Plan are identified, a separate review in accordance to 10
CFR 50.54(q) will be performed to determine the acceptability of the proposed procedure
change. '

2.0 DISCUSSION

21  Background

EALs are the plant-specific indications, conditions or instrument readings that are utilized to
classify emergency conditions defined in the Surry Power Station (SPS) Emergency Plan.

In 1992, the NRC endorsed NUMARC/NESP-007, “Methodology for Development of
Emergency Action Levels” as an alternative guidance to the original Standard Review Plan
and NUREG-0654 EAL schemes.

NEI 99-01 (NUMARC/NESP-007), Revisions 4 and 5 were subsequently issued for industry
implementation. Enhancements over earlier revisions included:

.o Consolidating the system malfunction initiating conditions and example emergency
action levels which address conditions that may be postulated to occur during plant
shutdown conditions.
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e 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 (ISFSls).

o Simplifying the fission product barrier EAL threshold for a Site Area Emergency.

Subsequently, Revision 6 of NEI 99-01 has been issued which incorporates resolutions to
numerous implementation issues including the NRC EAL Frequently Asked Questions (FAQs).
Using NEI 99-01, Rev. 6, "Methodology. for the Development of Emergency Action Levels for
Non-Passive Reactors,” November 2012 (ref. 4.1.1), SPS conducted an EAL lmplementatlon
upgrade project that produced the EALs discussed herein.

2.2  Fission Product Barriers

Fission product barrier thresholds represent threats to the defense in depth design concept
that precludes the release of 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.

Many of the EALs derived from the NEI methodology are fission product barrier threshold
based. That is, the conditions that define the EALs are based upon thresholds that represent
the 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. A “Loss”
threshold means the barrier no longer assures containment of radioactive materials. A
“Potential Loss” threshold implies a greater probability of barrier loss and reduced certainty of
maintaining the barrier.

The primary fission product barriers are:

A. Fuel Clad Barrier (FC): The Fuel Clad Barrler consists of the cladding material that
contains the fuel peliets.

B. Reactor Coolant System Barrier (RCS): The RCS Barrier includes the RCS primary side
and its connections up to and including the pressurizer safety and relief valves, and
other connections up to and including the primary isolation valves.

C. Containment Barrier (CTMT): The Containment Barrier includes the containment
building and connections up to and including the outermost containment isolation
valves. This barrier also includes the main steam, feedwater, and blowdown line
extensions outside the containment building up to and including the outermost
secondary side isolation valve. Containment Barrier thresholds are used as criteria for
escalation of the Emergency Classification Level (ECL) from an Alert to a Site Area
Emergency or a General Emergency.

2.3 Fission Product Barrier Classification Criteria

The following criteria are the bases for event classification related to fission product barrier
loss or potential loss:

Alert:
Any loss or any potential loss of either Fuel Clad or RCS Barrier
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Site Area Emergency:

Loss or potential loss of any two barriers
General Emergency:

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

2.4  EAL Organization ‘
The SPS EAL scheme includes the following features:
¢ Division of the EAL set into three broad groups:

o EALs applicable under any plant operational modes — This group would be
reviewed by the EAL-user any time emergency classification is considered.

o EALs applicable only under hot operational modes — This group would only be
reviewed by the EAL-user when the plant is in Hot Shutdown, Intermediate
Shutdown, Reactor Critical, 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.

e Within each group, assignment of EALs to categories and subcategories:

Category and subcategory titles are selected to represent conditions that are operationally
significant to the EAL-user. The SPS EAL categories are aligned to and represent the NE| 99-
01 “Recognition Categories.” Subcategories are used in the SPS scheme as necessary to
further divide the EALs of a category into logical sets of possible emergency classification
thresholds. The SPS EAL categories and subcategories are listed below.

The EALs are pre-determined, site-specific, observable thresholds for determining whether an
Initiating Condition (IC) has occurred and that an EAL threshold was met or exceeded. Thus .
failure to evaluate the IC and EAL together could result in an incorrect declaration.

The primary tool for determining the emergency classification level is the EAL Classification
Matrix. The user of the EAL Classification Matrix may (but is not required to) consult the EAL
technical bases in order to obtain additional information concerning the EALs under
classification consideration. The user should consult Section 3.0 and Attachment 1 of this
document for such information.
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EAL Groups, Categories and Subcategories

EAL Group/Category EAL Subcategory

Any Operating Mode:

R — Abnormal Rad Levels / Rad Effluent 1 — Radiological Effluent
2 — Irradiated Fuel Event
3 — Area Radiation Levels

H — Hazards and Other Conditions 1 — Security
Affecting Plant Safety 2 — Seismic Event
3 — Natural or Technological Hazard
4 — Fire

5 —Hazardous Gas
6 — Control Room Evacuation
7 — SEM Judgment

E — Independent Spent Fuel Storage .1 - Confinement Boundary
Installation (ISFSI)

Hot Conditions:

M — System Malfunction 1 — Loss of Emergency AC Power
2 — Loss of Vital DC Power
3 — Loss of Control Room Indications
4 — RCS Activity
5 - RCS Leakage
6 — RPS Failure
7 — Loss of Communications
8 — Containment Failure :
9 — Hazardous Event Affecting Safety Systems

F — Fission Product Barrier Degradation None

Cold Conditions:

C - Cold Shutdown / Refueling System 1-RCS Level
Malfunction 2 — Loss of Emergency AC Power
3 - RCS Temperature
4 - Loss of Vital DC Power
5 — Loss of Communications
6 — Hazardous Event Affecting Safety Systems
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2.5 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, F, H and M) and EAL subcategory. A summary is given at
the beginning of each group, which provides a brief description of the category.

For each EAL, the following information is provided:
Category Letter & Title

Subcategory Number & Title
Initiating Condition (IC)
Site-specific description of the generic IC given in NEI 99-01, Rev. 6.

EAL identifier (enclosed in rectangle)

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 as indicated below:

1. First character (letter): Corresponds to the EAL category as descrlbed above (R, C,
E, F, Hor M)

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

G = General Emergency

S = Site Area Emergency

A = Alert

U = Notification of Unusual Event (NOUE)

3. Third character (number): Subcategory number within the given category.
Subcategories are sequentially numbered beginning with the number one (1). If a
category does not have a subcategory, this character is assigned the number one

(1),

4. Fourth character (number): The numerical sequence of the EAL within the EAL
subcategory. If the subcategory has only one EAL, it is given the number one (1).

Classification (enclosed in rectangle):
General Emergency (G), Site Area Emergency (S), Alert (A) or NOUE (U).
EAL Wording (enclose‘d in rectangle)

Exact wording of the EAL as it appears in the EAL Classification 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 - Refuellng, D - Defueled, All - All modes
(See Section 2.6 for operating mode definitions).

Notes (as applicable)
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Definitions:

If the EAL wording contains a defined term, the definition of the term is included in this
section. These definitions can also be found in Section 5.1.

Basis:

An EAL basis sedion that provides SPS-relevant information concerning the EAL as well
as a description of the rationale for the EAL as provided in NEI 99-01, Rev. 6.

Reference(s):

Source documentation from which the EAL is derived.

2.6

Operational Mode Applicabilify

Technical Specifications, definition 1.C, assigns the following reactor operating modes for
Power Operation through Refueling:

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 Tayg is =547°F

4 Intermediate Shutdown
When the reactor is subcritical by at least 1.77% Ak/k and 200°F < Tgyg < 547°F

5 Cold Shutdown | |
When the reactor is subcritical by at least 1% Ak/k and Tayg is <200°F

6 Refueling
When the reactor is subcritical by at least 5% Ak/k and Tayg is <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 A

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 being 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.
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3.0 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS

3.1 General Considerations

When making an emergency classification, the SEM must consider all information having a
bearing on the proper assessment of an Initiating Condition (IC). This includes the EAL plus
the associated Operational Mode Applicability, Notes, and the informing basis information. In
the Category F matrices, EALs are based on loss or potential loss of Fission Product Barrier
thresholds.

3.1.1 Classification Timeliness

NRC regulations require the licensee to establish and maintain the capability to assess,
classify, and declare an emergency condition within 15 minutes after the availability of
indications to plant operators that an emergency action level has been exceeded and to
promptly declare the emergency condition as soon as possible following identification of the
appropriate emergency classification level. The NRC staff has provided guidance on
implementing this requirement in NSIR/DPR-ISG-01, "Interim Staff Guidance, Emergency
Planning for Nuclear Power Plants" (ref. 4.1.8).

3.1.2 Valid Indications -

All emergency classification assessments shall be based upon valid indications, reports or
conditions. A valid indication, report, or condition, is one that has been verified through
appropriate means such that there is no doubt regarding the indicator’s operability, the
condition’s existence, or the report’s accuracy. For example, verification could be
accomplished through an instrument channel check, response on related or redundant
indicators, or direct observation by plant personnel.

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.

3.1.3 Imminent Conditions

For ICs and EALs that have a stipulated time duration (e.g., 15 minutes, 30 minutes, etc.), 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 has exceeded, or will likely exceed, the applicable
time. If an ongoing radiological release is detected and the release start time is unknown, it
should be assumed that the release duration specified in the IC/EAL has been exceeded,
absent data to the contrary. '
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3.1.4 Planned vs. Unplanned Events

A planned work activity that results in an expected event or condition which meets or exceeds
an EAL does not warrant an emergency declaration provided that: 1) the activity proceeds as
planned, and 2) the plant remains within the limits imposed by the operating license. Such
activities include planned work to test, manipulate, repair, maintain or modify a system or
component. In these cases, the controls associated with the planning, preparation and
execution of the work will ensure that compliance is maintained with all aspects of the
operating license provided that the activity proceeds and concludes as expected. Events or
conditions of this type may be subject to the reporting requirements of 10CFR 50.72 (ref.
4.1.4). ’ : _

3.1.5 Classification Based on Analysis

The assessment of some EALs is based on the results of analyses that are necessary to
ascertain whether a specific EAL threshold has been exceeded (e.g., dose assessments,
chemistry sampling, RCS leak rate calculation, etc.). For these EALSs, the wording of the EAL
or associated basis discussion will identify the necessary analysis. In these cases, the 15-
minute declaration period starts with the availability of the analysis results that show the
threshold to be exceeded (i.e., this is the time that the EAL information is first available). The
NRC expects licensees to establish the capability to initiate and complete EAL-related
analyses within a reasonable period of time (e.g., maintain the necessary expertise on-shift).

3.1.6 SEM Judgment

While the EALs have been developed to address a full spectrum of possible events and
conditions which may warrant emergency classification, a provision for classification based on
operator/management experience and judgment is still necessary. The NEI 99-01 EAL scheme
provides the SEM with the ability to classify events and conditions based upon judgment using
EALs that are consistent with the Emergency Classification Level (ECL) definitions (refer to
Category H). The SEM will need to determine if the effects or consequences of the event or
condition reasonably meet or exceed a particular ECL definition. A similar provision is
incorporated in the Fission Product Barrier Tables; judgment may be used to determine the
status of a fission product barrier.

3.2 Classification Methodology

To make an emergency classification, the user will compare an event or condition (i.e., the
relevant plant indications and reports) to an EAL(s) and determine if the EAL has been met or
exceeded. The evaluation of an EAL must be consistent with the related Operating Mode
Applicability and Notes. If an EAL has been met or exceeded, the associated IC is likewise
met, the emergency classification process “clock” starts, and the ECL must be declared in
accordance with plant procedures no later than 15 minutes after the process “clock” started.

When assessing an EAL that specifies a time duration for the potentially classifiable condition,
the “clock” for the EAL time duration runs concurrently with the emergency classification
process “clock.” For a full discussion of this timing requirement, refer to NSIR/DPR-ISG-01 (ref.
4.1.8).
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3.2.1 Classification of Multiple Events and Conditions

When multiple emergency events or conditions are present, the user will identify all met or
exceeded EALs. The highest applicable ECL identified during this review is declared. For
example:

e Ifan Alert EAL and a Site Area Emergency EAL are met, whether at one unit or at two
units, a Site Area Emergency should be declared.

There is no “additive” effect from multiple EALs meeting the same ECL. For example:

e Iftwo Alert EALs aré met, whether at one unit or at two units, an Alert should be
declared. ‘

Related guidance concerning classification of rapidly escalating events or conditions is
provided in Regulatory Issue Summary (RIS) 2007-02, Clarification of NRC Guidance for
Emergency Notifications During Quickly Changing Events (ref. 4.1.2).

3.2.2 Consideration of Mode Changes During Classification

The mode in effect at the time that an event or condition occurred, and prior to any plant or
operator response, is the mode that determines whether or not an IC is applicable. If an event
or condition occurs, and results in a mode change before the emergency is declared, the
emergency classification level is still based on the mode that existed at the time that the event
or condition was initiated (and not when it was declared). Once a different mode is reached,
any new event or condition, not related to the original event or condition, requiring emergency
classification should be evaluated against the ICs and EALs applicable to the operating mode
at the time of the new event or condition.

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that are applicable
in the Cold Shutdown or Refueling modes, even if Hot Shutdown (or a higher mode) is entered
during the subsequent plant response. In particular, the fission product barrier EALs are
applicable only to events that initiate in the Hot Shutdown mode or higher.

3.2.3 Classification of Imminent Conditions

Although EALSs provide specific thresholds, the SEM must remain alert to events or conditions
that could lead to meeting or exceeding an EAL within a relatively short period of time (i.e., a
change in the ECL is IMMINENT). If, in the judgment of the SEM, meeting an EAL is
IMMINENT, the emergency classification should be made as if the EAL has been met. While
applicable to all emergency classification levels, this approach is particularly important at the
higher emergency classification levels since it provides additional time for implementation of
protective measures. )

3.2.4 Emergency Classification Level Upgrading and Downgrading

An ECL may be downgraded when the event or condition that meets the highest IC and EAL
no longer exists, and other site-specific downgrading requirements are met. If downgrading the
ECL is deemed appropriate, the new ECL would then be based on a lower applicable IC(s)
and EAL(s). The ECL may also simply be terminated.

As noted above, guidance concerning classification of rapidly escalating events or conditions is
provided in RIS 2007-02 (ref. 4.1.2).
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3.2.5 Classification of Short-Lived Events

Event-based ICs and EALs define a variety of specific occurrences that have potential or
actual safety significance. By their nature, some of these events may be short-lived and, thus,
over before the emergency classification assessment can be completed. [f an event occurs
that meets or exceeds an EAL, the associated ECL must be declared regardless of its
continued presence at the time of declaration. Examples of such events include an earthquake
or a failure of the reactor protection system to automatically scram the reactor followed by a
successful manual scram. ‘

3.2.6 Classification of Transient Conditions

Many of the ICs and/or EALs employ time-based criteria. These criteria will require that the
IC/EAL conditions be present for a defined period of time before an emergency declaration is
warranted. In cases where no time-based criterion is specified, it is recognized that some
transient conditions may cause an EAL to be met for a brief period of time (e.g., a few seconds
to a few minutes). The following guidance should be applied to the classification of these
conditions.

- EAL momentarily met during expected plant response - In instances in which an EAL is briefly
met during an expected (normal) plant response, an emergency declaration is not warranted
provided that associated systems and components are operating as expected, and operator
actions are performed in accordance with procedures.

EAL momentarily met but the condition is corrected prior to an emergency declaration — If an
operator takes prompt manual action to address a condition, and the action is successful in
correcting the condition prior to the emergency declaration, then the applicable EAL is not
considered met and the associated emergency declaration is not required. For illustrative
purposes, consider the following example:

An ATWS occurs and the high pressure ECCS systems fail to automatically start. The
plant enters an inadequate core cooling condition (a potential loss of both the Fuel Clad
and RCS Barriers). If an operator manually starts a high pressure ECCS system in
accordance with an EOP step and clears the inadequate core cooling condition prior to
an emergency declaration, then the classification should be based on the ATWS only.

It is important to stress that the 15-minute emergency classification assessment period
(process clock) is not a “grace period” during which a classification may be delayed to allow
the performance of a corrective action that would obviate the need to classify the event.
Emergency classification assessments must be deliberate and timely, with no undue delays.
The provision discussed above addresses only those rapidly evolving situations when an
operator is able to take a successful corrective action prior to the SEM completing the review
and steps necessary to make the emergency declaration. This provision is included to ensure
that any public protective actions resulting from the emergency classification are truly
warranted by the plant conditions.

3.2.7 After-the-Fact Discovery of an Emergency Event or Condition

In some cases, an EAL may be met but the emergency classification was not made at the time
of the event or condition. This situation can occur when personnel discover that an event or
condition existed which met an EAL, but no emergency was declared, and the event or
condition no longer exists at the time of discovery. This may be due to the event or condition

Page 12 of 268



Surry Power Station Units 1 and 2 Serial No. 18-364
Emergency Action Levels Technical Bases Document Docket Nos. 50-280/281; 72-2/55
Enclosure 5; Attachment 2

not being recognized at the time or an error that was made in the emergency classification
process. .

In these cases, no emergency declaration is warranted; however, the guidance contained in
NUREG-1022 (ref. 4.1.3) is applicable. Specifically, the event should be reported to the NRC in
accordance with 10CFR 50.72 (ref. 4.1.4) within one hour of the discovery of the undeclared
event or condition. The licensee should also notify appropriate State and local agencies in
accordance with the agreed upon arrangements.

3.2.8 Retraction of an Emergency Declaration

Guidance on the retraction of an emergency declaration reported to the NRC is discussed in
NUREG-1022 (ref. 4.1.3).
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41.4

415
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4.1.11

4,112

4113
41.14

NEI 99-01, Revision 6, “Methodology for the Development of Emergency Action
Levels for Non-Passive Reactors”, (ADAMS Accession No. ML12326A805)

RIS 2007-02, “Clarification of NRC Guidance for Emergency Notifications
During Quickly Changing Events”, February 2, 2007.

NUREG-1022, “Event Reporting Guidelines: 10CFR50.72 and 50.73”

10 CFR 50.72, “Immediate Notification Requirements for Operating Nuclear
Power Reactors”

10 CFR 50.73, “Licensee Event Report System”
Technical Specifications for Surry Units 1 and 2
VPAP-2103S, “Offsite Dose Calculation Manual (Surry)”

NSIR/DPR-ISG-01, “Interim Staff Guidance, Emergency Planning for Nuclear
Power Plants”

SPS Emergency Plan

Surry Power Station Units 1 & 2 ISFSI SAR
OU-AA-200, “Shutdown Risk Management”
SY-AA-101, “Security and Access Control”

SPS UFSAR Section 9.12.3, “Fuel-Handling Structures”
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Action Levels” and related Supplements 1 and 2”

Implementing

421 EPIP-1.01, “Emergency Manager Controlling Procedure”

4.2.2 NEI 99-01, Rev. 6 to SPS EAL Comparison Matrix

4.2.3 SPS EAL Matrix \
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5.0 DEFINITIONS, ACRONYMS & ABBREVIATIONS

5.1  Definitions (ref. 4.1.1 except as noted)

Selected terms used in Initiating Condition, EAL statements and EAL bases are set in all
capital letters (e.g., ALL CAPS). These are defined terms that have specific meanings as used
in this document. The definitions of these terms are provided below.

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.

CONFINEMENT BOUNDARY

The barrier(s) between spent fuel and the environment once the spent fuel is processed for dry
storage. As related to the SPS ISFSI, Confinement Boundary is defined as the Sealed Surface
Storage Cask (SSSC) or NUHOMS Dry Storage Canister (DSC) (ref. 4.1.10).

CONTAINMENT CLOSURE

The action to isolate containment to achieve a functional barrier to fission product release
during plant shutdown conditions. Closure is ensured before Time to Core Boiling or

compensatorv actlons are taken (ref 4 1.1 1)1he—preeed++m#y—deﬂaed—eend4ﬂen&epaet+ens

EMERGENCY ACTION LEVEL (EAL)

A pre-determined, site-specific, observable threshold for an INITIATING CONDITION that,
when met or exceeded, places the plant in a given emergency classification level.

EMERGENCY CLASSIFICATION LEVEL (ECL)

One of a set of names or titles established by the US Nuclear Regulatory Commission (NRC)
for grouping off-normal events or conditions according to (1) potential or actual effects or
consequences, and (2) resulting onsite and offsite response actions. The emergency
classification levels, in ascending order of severity, are:

¢ Notification of Unusual Event (NOUE)
o Alert

o Site Area Emergency (SAE)

e General Emergency (GE)

EXPLOSION

A rapid, violent and catastrophic failure of a piece of equipment due to combustion, chemical
reaction or overpressurization. A release of steam (from high energy lines or components) or
an electrical component failure (caused by short circuits, grounding, arcing, etc.) should not
automatically be considered an explosion. Such events require a post-event inspection to
determine if the attributes of an explosion are present.
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FAULTED

The term applied to a steam generator that has a steam leak on the secondary side of
sufficient size to cause an uncontrolled drop in steam generator pressure or the steam
generator to become completely depressurized.

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.

FISSION PRODUCT BARRIER THRESHOLD

A pre-determined, site-specific, observable threshold indicating the loss or potential loss of a
fission product barrier.

FLOODING

A condition where water is entering a room or area faster than installed equipment is capable
of removal, resulting in a rise of water level within the room or area.

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 PAG exposure levels offsite for more than the immediate site area.

HOSTAGE

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

HOSTILE ACTION

l An act toward aNPP-SPS or its personnel that includes the use of violent force to destroy
equipment, take HOSTAGES, and/or intimidate 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-NPPSPS. Non-terrorism-based EALs should be
used to address such activities (i.e., this may include violent acts between individuals in the
OWNER CONTROLLED AREA).

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.

IMMINENT

The trajectory of events or conditions is such that an EAL will be met within a relatively short
period of time regardless of mitigation or corrective actions.

| IMPEDE(D)
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Personnel access to a room or area is hindered to an extent that extraordinary measures are
necessary to facilitate entry of personnel into the affected room/area (e.g., requiring use of
protective equipment, such as SCBAs, that is not routinely employed).

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI)

A complex that is designed and constructed for the interim storage of spent nuclear fuel and
other radioactive materials associated with spent fuel storage.

INITIATING CONDITION (IC)

An event or condition that aligns with the definition of one of the four emergency classification
levels by virtue of the potential or actual effects or consequences.

excluding-the-eurrentpeak-value- ‘
NOTIFICATION of UNUSUAL EVENT

Events are in progress or have occurred which indicate a potential degradation in 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 systems occurs. :

OWNER CONTROLLED AREA (OCA)

The entire area contiguous to the PLANT PROTECTED AREA, owned by the Company and
designated to be controlled for security reasons (ref. 4.1.12).

PLANT PROTECTED AREA

An area encompassed by physical barriers and to which access is controlled. The Plant
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 (ref. 4.1.12).

PROJECTILE

An object directed toward a Nuclear Power Plant that could cause concern for its continued
operability, reliability, or personnel safety.

REFUELING PATHWAY

kRefueIinq cavity, fuel transfer canal, and spent fuel pit (SFP), but not including the reactor
vessel, comprise the refueling pathway (ref. 4.1.13).

RUPTURED

The condition of a steam generator in which primary-to-secondary leakage is of sufficient
magnitude to require a safety injection.

SAFETY SYSTEM

A system required for safe plant operation, cooling down the plant and/or placing it in the cold
shutdown condition, including the ECCS. These are typically systems classified as safety-
related (as defined in 10CFR50.2):
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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;

(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.

SITE AREA EMERGENCY

Events are in progress or have occurred which involve 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 PAG
exposure levels beyond the SITE BOUNDARY.

SITE BOUNDARY

The company-owned area within 1650 feet of Surry Unit 1 containment (ref. 4.1.9).
UNISOLABLE

An open or breached system line that cannot be isolated, remotely or locally.
UNPLANNED

A parameter change or an event that is not 1) the result of an intended evolution or 2) an
expected plant response to a transient. The cause of the parameter change or event may be
known or unknown.

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 a SAFETY SYSTEM train that is readily observable without measurements, testing,
or analysis. The visual impact of the damage is sufficient to cause concern regarding the
operability or reliability of the affected SAFETY SYSTEM train.
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5.2  Abbreviations/Acronyms

e Degrees Fahrenheit
et eeeeeeeeeeeeeteeeteteeteeeeeeeeeeeee—esae A aE__EEateeeeeeeaaaaaaaanaesannnnnnsnnnnnnnnnnn e nnnnnnneeaeeaannrnann Degrees
¥ O ettt eeteeeetieeeeerieeereeerees—_._—aeeeereennnsnaaeeronnns USRI Micro Curie
AC........ heeeaereraeeeeessareterebeeeeteeereiena————teena————raaan eeerreeeeaa———————————————— Alternating Current
AFW ................ Eetteeeeeeeaereeeeeeesaueeseseesasseeerereeeeeeeeerreennnnneeererrnnnnnnn Auxiliary Feedwater
Y U Abnormal Procedure
ARM ...ooiiiii e S PPRUURRRRRRRRN Area Radiation Monitor
ATWS....oooeeeeeee et seesaes s sr s ess s Anticipated Transient Without Scram
CDE e ....... Committed Dose Equivalent
7 N SRR Core Exit Thermocouple
CFR s ettt e eeeeeebrerrn e e aeraaan Code of Federal Regulations
(03 =1V ST ettt ettt et et et et e et e ba s en et eaeranas Counts Per Minute
CRuooereeeee e et eeeeeeeeaeesieaneeeeeaeeeeresssereeterserraneeeeeaasranseeas Control Room
COF ST et eeeeeeeee e eseeseseeeress s seneess s s s e srees s Critical Safety Function Status Tree
CTIMT ettt s Containment
DB A ... et e e e e ee s et e e e e e e e e s annnnnnnas Design Basis Accident
D PSRRI Defueled
DC........ e eeeeheeereeeeheeeeteeeeaseeeansiesneeeaseeateeaseeanierateeentesreeaeanresasaseaneesaseeereesans Direct Current
1 S Dose Equivalent
DEI-131.......c...... eeeeretrereeeereeeeeeeeeeeieeseeena—aeerreeeeeereearaaeaaes eeeees Dose Equivalent 1-131
DGt e ——————————aaaaian Diesel Generator
1] O R Dry Storage Canister
EAL o Emergency Action Level
EC CS e e Emergency Core Cooling System
ECL e R reeerraeann Emergency Classification Level
EDG............ ettt ettt er et ernn et ee e eeeeans eee———— Emergency Diesel Generator
L Emergency Operations Facility
EOP ..o, rerrrrer e aa e aaaanaas Emergency Operating Procedure
EPA................. e areteeteeeereeefenteeaereran—rrariaaeearaeeaes Environmental Protection Agency
FAA ..o e et ereeeeeeteeerietnentanna——————a———araaereeasearres Federal Aviation Administration
= ) ettt e e ————————————— ...Federal Bureau of [nvestigation
FC e, e eeeeeeaaeeeeeeeeteeretereeeereetenenennntesanannareeraennsnrateerans Fuel Clad Barrier
FEMA . ettt Federal Emergency Management Agency
GE..oo oo He et rereeaeeeeeeaeneeerereenna————ereernnnannnn General Emergency
GPM e ererer e Gallons Per Minute
o | PPN eeeeeerereeeeteeeeteeeeeeeeeeeenreen—————————oooo. fere e —————— Hour
L e Initiating Condition
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ISFSI . Independent Spent Fuel Storage Installation
e renrernnsenieeeesseraserssseensensransseenresnsennnsnnaeeennnanens Effective Neutron Multiplication Factor
L0 e Limiting Condition of Operation
L C A e e e e e e e e e e e e s Loss of Coolant Accident
LRV et e e e e e e et et e e e et et e e e e e e e e e rrnn e e e nnrnnaaeeene Liquid Radwaste
T o PP Light Water Reactor
MICB ...ttt e e e e e s e e e e n e eer e e e e e ne s Main Control Board
/] o PSP UPPUPPPORPPRE Minute
MPH ... OOt Miles Per Hour
mR, mRem, mrem, mMREM ..., milli-Roentgen Equivalent Man
MW ... IS ettt eerrereaeeereeeeaereeere e ————_ Megawatt
NEL .. et s e s s een e e e Nuclear Energy Institute
NPP....coerreernee. S SO UTTOSUSO reeeerereere e raeareas Nuclear Power Plant
NRC .. eereeereererressesesssannereeneenannressranenes Nuclear Regulatory Commission
NS S S e ————————— Nuclear Steam Supply System
NORAD ...ttt North American Aerospace Defense Command
NOUE ...t e rree e e e e e e e s se s en e e sannen Notification of Unusual Event
] =] PPN Operating Basis Earthquake
OCA et et e eeeee e e raaeeaens Owner Controlled Area
ODCM ...ttt ettt e s e e s nnde s Off-site Dose Calculation Manual
PAG ...ttt nnnes Protective Action Guideline
PSIG ...t e e Pounds per Square Inch Gauge
R ittt et e e e ree——————eeeeeeeeeaeeeaeeaaiaaaeteaennaaneteeanrataaererenrenns Roentgen
RS e e e e e e e nreres Reactor Coolant System
Rem, rem, REM .......... useerarerrereneseaaaenrereesannreaanarrraeeeeeees Roentgen Equivalent Man
RIS .t r e e e ann e Reactor Protection System
RVLIS...ccc ettt Reactor Vessel Level Instrumentation System
SBO e e e s s annnne e Station Blackout
SCBA . Self-Contained Breathing Apparatus
SEM e s nnnnnnnnn Station Emergency Manager
SO S .t e s annnnee Sealed Surface Storage Cask
S P e e e e Spent Fuel Pool (Pit)
£ C 3PSO RUPRRPRTTN Steam Generator
] PPN Safety Injection
S 1Y O PP Shift Manager
SPDS .. ene s Safety Parameter Display System
SRO . e e n e et e e e e e e e e e e e s Senior Reactor Operator
TC (T/C)........ S SO RPTPP Thermocouple
TEDE ... e Total Effective Dose Equivalent
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T A ettt r e et e e et s e et reaaeeererennnaaaaa Top of Active Fuel

LS TP UURE USSR Technical Specifications

TSC el e eeeererreereeeereen——ra—rrann——————_- Technical Support Center

UFSAR e e Updated Final Safety Analysis Report

US G S ..t s e e e United States Geological Survey
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6.0 SPS-TO-NEI 99-01, Rev. 6 EAL CROSS-REFERENCE

This cross-reference is provided to facilitate association and location of a SPS EAL within the
NEI 99-01 IC/EAL identification scheme. Further information regarding the development of the
SPS EALs based on the NEI guidance can be found in the EAL Comparison Matrix.

SPS NEI 99-01, Rev. 6
EAL | IC Example
RU.1 AU 1
RU1.2 AU 3
RUA1.3 AU1 1
RU1.4 AU 3
RU2.1 AU2 1
RA1.1 AA1 1
RA1.2 AA1 2
RA1.3 AA1 3
RA1.4 AA1 4
RA2.1 AA2 1
RA2.2 AA2 2
RA2.3 AA2 3
RA3.1 AA3 1
RA3.2 AA3 2
RS1.1 AST 1
RS1.2 ASH 2
RS1.3 AS1 3
RS2.1 AS2 1
RG1.1 AGH 1
RG1.2 AG1 2
RG1.3 AGH 3
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SPS NEI 99-01, Rev. 6
EAL Ic Example

RG2.1 AG2 1
CU1.1 Cu1 1
CU1.2 Cu1 2
CU2.1 cu2 1
CU3.1 Ccu3 1
CU3.2 Cu3 2
cu41 | - cu4 1
CU5.1 CU5 1,2,3
CA1.1 CA1 1
CA1.2 CA1 2
CA2.1 CA2 1
CA3.1 CA3 1,2
CA6.1 CA6 1
CS1.1 cs1 1
CS1.2 CS1 2
CS1.3 CS1 3
CG1.1 CG1 1
CG1.2 CG1 2
EU1.1 EUA 1
FA1.1 FA1 1
FS1.1 FS1 1
FG1.1 FG1 1
HUA.1 HU1 1,2,3
HU2.1 HU2 1
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SPS NEI 99-01, Rev. 6
EAL Ic Example
HU3.1 HU3 1
HU3.2 HU3 7
HU3.3 HU3 3
HU3.4 HU3 4
HUA4.1 HU4 1
HU4.2 HU4 2
HU4.3 HU4 3
HU4.4 HU4 4
HU7.1 HU7 1
HA1.1 HA1 1,2
HAS5.1 HA5 1
HAG.1 HAG 1
HA7.1 HA7 1
HS1.1 HS1 1
HS6.1 HS6 1
HS7.1 HS7 1
HG7.1 HG7 1
MU1.1 SU1 1
MU3.1 SU2 1
MUA4.1 SU3 1
MU4.2 SU3 1
MUA4.3 SU3 2
MU5. 1 Su4 1,2,3
MU61 | SU5 1
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SPS NEI 99-01, Rev. 6

EAL Ic Exg;“f'e
MU6.2 SU5 2
MU7.1 SU6 1,2,3
MUS.1 SU7 1,2

MA1.1 SA1 1

MA3.1 SA2 1
MAG.1 SA5 1
MA9.1 SA9 1
MS1.1 SS1 1
MS2.1 Ss8 1
MS6.1 SS5 1
MG1.1 SG1 1
MG2.1 SG8 1
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7.0 ATTACHMENTS
7.1 Attachment 1, Emergency Action Level Technical Bases
7.2 Attachment 2, Safe Operation & Shutdown Areas Tables R-2 & H-2 Bases
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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. Radiological Effluent

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. lIrradiated Fuel Event

Conditions indicative of a loss of adequate shielding or damage to irradiated fuel may
preclude access to vital plant areas or result in radiological releases that warrant
emergency classification. -

3. Area Radiation Levels

Sustained general area radiation levels which may preclude access to areas required to
safely operate and shutdown the plant also warrant emergency classification.
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 1a — Radiological Effluent

Initiating Condition: Release of liquid radioactivity greater than 2 times the allocated ODCM
limits for 60 minutes or longer

EAL:

RU1.1 NOUE

Reading on SW-RI-120(220) CW Discharge Tunnel radiation monitor > 2 x the “high”
setpoint for =60 min.
(Notes 1, 2, 3)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded. .

Note 2:  If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: If the effluent flow past an effluent monitor is known to have stopped due to actions to isolate the
release path, then the effluent monitor reading is no longer VALID for classification purposes.

Mode Applicability:
All
Definition(s):

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.

Basis:

This IC addresses a potential decrease in the level of safety of the plant as indicated by a low-
level radiological release that exceeds regulatory commitments for an extended period of time
(e.g., an uncontrolled release). It includes any gaseeus-erliquid radiological release,
monitored or un-monitored, including those for which a radioactivity discharge permit is
normally prepared.

Nuclear power plants incorporate design features intended to control the release of radioactive
effluents to the environment. Further, there are administrative controls established to prevent
unintentional releases, and to control and monitor intentional releases. The occurrence of an
extended, uncontrolled radioactive release to the environment is indicative of degradation in
these features and/or controls.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events-and conditions.

Classification based on effluent monitor readings assumes that a release path to the
environment is established. If the effluent flow past an effluent monitor is known to have
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stopped due to actions to isolate the release path, then the effluent monitor readmg is no
longer VALID for classification purposes.

Releases should not be prorated or averaged. For example, a release exceeding 4 times
release limits for 30 minutes does not meet the EAL.

EAL#1—This EAL addresses normally occurring continuous radioactivity releases from
monltored gaseeus—er—llqwd effluent pathways (ref 1)EAL—#,_L—'FI:HS—EAL—alse—aéd¥esses

Escalation of the emergency classification level would be via IC AA1RA1.

Reference(s):

1. VPAP-2103S, “Offsite Dose Calculation Manual (Surry)”
2. NEI 99-01 AU1
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: - 1a — Radiological Effluent

Initiating Condition: Release of liquid radioactivity greater than 2 times the allocated ODCM
limits for 60 minutes or longer

EAL:

RU1.2 NOUE

Sample analysis for a liquid release indicates a concentration or release rate > 2 x the
allocated ODCM limits for =60 min.
(Notes 1, 2)

Note 1: The SEM should declare the event promptly upon-determining that the time limit has been exceeded, or
will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:
All
Definition(s):

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.

Basis:

This IC addresses a potential decrease in the level of safety of the plant as indicated by a low-
level radiological release that exceeds regulatory commitments for an extended period of time
(e.g., an uncontrolled release). It includes any gaseeus-orliquid radiological release,
monitored or un-monitored, including those for which a radioactivity discharge permit is
normally prepared.

Nuclear power plants incorporate design features intended to control the release of radioactive
effluents to the environment. Further, there are administrative controls established to prevent
unintentional releases, and to control and monitor intentional releases. The occurrence of an
extended, uncontrolled radioactive release to the environment is indicative of degradation in
these features and/or controls.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.
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Releases should not be prorated or averaged. For example, a release exceeding 4 times
release limits for 30 minutes does not meet the EAL.

EAL#3—This EAL addresses uncontrolled gaseeus-or-liquid releases that are detected by
sample analyses or environmental surveys, particularly on unmonitored pathways (e.g., spills
of radioactive liquids into storm drains, heat exchanger leakage in river water systems, etc.).

Escalation of the emergency classification level would be via IC AAIRA1.
Reference(s): '

1. VPAP-2103S, “Offsite Dose Calculation Manual (Surry)”
2. NEI 99-01 AU1
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Category: R — Abnormal Rad Levels / Rad Effluent
Subcategory: 1b — Radiological Effluent
Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than
1 mrem TEDE
EAL:
RU1.3 NOUE

Reading on any Table R-1 effluent radiation monitor > column "NOUE" for =60 min.
(Notes 1, 2, 3)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Note 2:  If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: If the effluent flow past an effluent monitor is known to have stopped due to actions to isolate the
release path, then the effluent monitor reading is no longer VALID for classification purposes.

Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Point & Monitor GE SAE Alert NOUE

Vent #2

1-VG-RI-131 B or C 7.2E+07 uCifsec | 7.2E+06 pCifsec | 7.2E+05 pCifsec | 7.2E+04 pCi/sec

Process Vent

1-GW-RI-130 B or C 2.8E+08 uCifsec | 2.8E+07 uCi/sec | 2.8E+06 pCi/sec | 2.8E+05 pCi/sec

Stg?,l'g%ﬂfgtzﬁ 025, 026 1.5E+03 mR/r | 1.5E+02 mR/hr | 1.5E+01 mR/hr N/A

AFW Steam Exhaust

OMS-RL()29 2.3E+01 mR/r | 2.3E +00 mR/r | 2.3E -01 mR/hr N/A

Mode Applicability:
All
Definition(s):

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.
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Basis:

This IC addresses a potential decrease in the level of safety of the plant as indicated by a low-
level radiological release that exceeds regulatory commitments for an extended period of time
(e.g., an uncontrolled release). It includes any gaseous or liquid radiological release,
monitored or un-monitored, including those for which a radioactivity discharge permit is
normally prepared.

Nuclear power plants incorporate design features intended to control the release of radioactive
effluents to the environment. Further, there are administrative controls established to prevent
unintentional releases, and to control and monitor intentional releases. The occurrence of an
extended, uncontrolled radioactive release to the environment is indicative of degradation in
these features and/or controls. '

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

Classification based on effluent monitor readings assumes that a release path to the
environment is established. If the effluent flow past an effluent monitor is known to have
stopped due to actions to isolate the release path, then the effluent monitor reading is no
longer VALID for classification purposes.

Releases should not be prorated or averaged. For example, a release exceeding 4 times
release limits for 30 minutes does not meet the EAL.

EAL#1-This EAL addresses normally occurring continuous radioactivity releases from
monitored gaseous or liquid effluent pathways (ref. 1, 2, 3).

The basis for the NOUE values correspond to any unplanned release of gaseous effluent
radioactivity to the environment that will result in greater than 1 mrem TEDE for 60 minutes or
longer. This NOUE gaseous release criterion is being used consistently across all operating
nuclear units at Dominion Energy. The reason this alternative criterion is required is due to the
fact that for some effluent gaseous release pathways, the resulting calculated NOUE threshold
following the NEI 99-01 guidance of two times the site-specific effluent release limit would
result in a NOUE threshold value greater-than the corresponding calculated ALERT threshold
based on exceeding 10 mrem TEDE. For the other gaseous release pathways that did not
show an incongruent relationship when compared to the ALERT threshold, many showed
NOUE values essentially equivalent to 1 mrem TEDE when applying the gquidance in NEI 99-
01 of a value set at two times the site-specific effluent release limit. The fact that, (1) many of
the gaseous release pathway NOUE values following NEI 99-01 guidance were essentially
equivalent to 1 mrem TEDE, (2) application of an alternative definition set at a value of 1 mrem
TEDE results in a more limiting value for those release paths that showed incongruent
comparison to the corresponding ALERT threshold, and (3) NOUE criterion set at a value ten
(10) times lower than the ALERT threshold provides a logical and consistent escalation
between each classification level, provides justification for the NOUE criterion of 1 mrem
TEDE. This single Initiating Condition (IC) definition for gaseous releases at the NOUE level is
being applied to maintain consistency across the Dominion Energy nuclear fleet and to reduce
confusion and human error potential if two different (IC) definitions were applied. Due to the
fact that there are no ODCM limits on steam safeties or auxiliary feedwater exhausts and the
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limited ability for these respective radiation monitors to detect low level radioactivity in these
steam line configurations, the NOUE classification thresholds for the steam safeties and
auxiliary feedwater exhaust are being labeled N/A (not applicable) (ref. 2).

Classification thresholds within Table R-1 were generated using the MIDAS dose assessment
code. Inputs to MIDAS use most prevalent meteorological data and expected release point
parameters. An assumed one-hour decay since shutdown and a one-hour release duration are
applied. Mitigating reduction mechanisms (e.q., decay, sprays, filters) input into MIDAS for
each accident type determined the radiological release source term consistent with the
guidance provided in NUREG-1228.

A 2 a A a a Falda o
G

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-131 radiation monitor alarm (ref. 4).

The MGPI radiation monitors for 1-GW-RI-130B & C and 1-VG-RI-131B & C consist of a
“normal” (or low) and an “accident” (or high) range device. The “normal”’ range radiation
monitor flowpath is isolated at a predetermined value at which time the “accident” range
radiation monitor is automatically aligned for operation. The “normal’ range radiation monitor
must be manually put back in service when flowpath activity trends down.

Escalation of the emergency classification level would be via IC AA1RA1.
Reference(s):

1. VPAP-2103S, “Offsite Dose Calculation Manual (Surry)”

2. RP-18-01, “Surry Abnormal Rad Release Gaseous EAL Thresholds based on NEI 99-01,
Rev. 6”

HP-3010.040, “Radiation Monitoring Setpoint Determination”

0-WD-D6, “SRF Trouble”

DC SU-10-01083, “Main Steam Radiation Monitor Replacement”

NEI 99-01 AU1

S
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Category: R — Abnormal Rad Levels / Rad Effluent
Subcategory: 1b — Radiological Effluent
Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than
1 mrem TEDE
EAL:
RU1.4 NOUE

Sample analysis for a gaseous release indicates a concentration or release rate > 2 x the
allocated ODCM limits for =60 min. (Notes 1, 2)

Note 1: The SEM should declare the event promptly u;gon determining that the time limit has been exceeded, or
will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

None

Basis:

This IC addresses a potential decrease in the level of safety of the plant as indicated by a low-

level radiological release that exceeds regulatory commitments for an extended period of time
(e.g., an uncontrolled release). It includes any gaseous erligquid-radiological release,

monitored or un-monitored;-incliding-those for which-a-radioactivity discharge-permitis
norrrally-prepared.

Nuclear power plants incorporate design features intended to control the release of radioactive
effluents to the environment. Further, there are administrative controls established to prevent
unintentional releases, and to control and monitor intentional releases. The occurrence of an
extended, uncontrolled radioactive release to the environment is indicative of degradation in
these features and/or controls.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

Releases should not be prorated or averaged. For example, a release exceeding 4 times
release limits for 30 minutes does not meet the EAL.
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Calculation RP 18-01 (ref. 2) demonstrates how a release rate limit based on 2 x the allocated
ODCM limit will produce essentially 1 mrem TEDE assuming most prevalent meteorological

dispersion.

Most prevalent meteorology represents conditions that would most likely to exist (based on
most prevalent stability class and average wind speed within that stability class). Dispersion
based on most prevalent meteorology differs from that assumed in the ODCM which uses
annual average meteorology. Dispersion based on actual meteorological conditions at the time
of the emergency (most prevalent) can be 10 — 20 times higher than the annual average

dispersion prescribed for use in an ODCM.

EAL#3—This EAL addresses uncontrolled gaseous erliguid-releases that are detected by
sample analyses or enwronmental suweys—pa#ﬂe&aﬂyen—unmem&e#ed—pa%hways—(e—g—spﬂ#s

Escalation of the emergency classification level would be via [C AA1RA1.

Reference(s):

1. VPAP-2103S, “Offsite Dose Calculation Manual (Surry)”
2. RP 18-01, “Surry Abnormal Rad Release Gaseous EAL Thresholds based on NEI 99-01,
Rev. 6”

3. NEI99-01 AU1
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 1 — Radiological Effluent

Initiating Condition: Release of gaseous or liquid radioactivity resulting in offsite dose
greater than 10 mrem TEDE or 50 mrem adult thyroid CDE

EAL:

RA1.1 Alert

Reading on any Table R-1 effluent radiation monitor > column "ALERT" for =15 min.
(Notes 1, 2, 3, 4)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3:  If the effluent flow past an effluent monitor is known to have stopped due to actions to isolate the
release path, then the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RA1.1, RS1.1 and RG1.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Table R-1 Gaseous Effluent Monitor Classification Thresholds

Release Point & Monitor GE SAE Alert NOUE

Vent #2

1-VG-RI-131 B or C 7.2E+07 pCifsec | 7.2E+06 uCi/sec | 7.2E+05 uCifsec | 7.2E+04 uCi/sec

Process Vent

1-GW-RI-130 Bor C 2.8E+08 pCilsec | 2.8E+07 uCifsec | 2.8E+06 pCi/sec | 2.8E+05 pCilsec

Stg?/l";%jf(e)gl (125, 026 1.5E+03 mR/Mr | 1.5E+02 mR/r | 1.5E+01 mRihr N/A

AFW Steam Exhaust

(OMS-RI-()29 2.3E+01 mR/hr 2.3E +00 mR/hr 2.3E -01 mR/hr N/A

Mode Applicability:
All
Definition(s):

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.
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Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem adult thyroid
CDE was established in consideration of the 1:5 ratio of the 1992 EPA PAG for TEDE and
thyroid CDE.

Classification based on effluent monitor readings assumes that a release path to the
environment is established. If the effluent flow past an effluent monitor is known to have
stopped due to actions to isolate the release path, then the effluent monitor reading is no
longer VALID for classification purposes.

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.q., initiated at a lower classification level), the dose
assessment results override the monitor readings listed in Table R-1.

Classification thresholds within Table R-1 were generated using the MIDAS dose assessment
code. Inputs to MIDAS use most prevalent meteorological data and expected release point
parameters. An assumed one-hour decay since shutdown and a one-hour release duration are
applied. Mitigating reduction mechanisms (e.g., decay, sprays, filters) input into MIDAS for
each accident type determined the radiological release source term consistent with the
guidance provided in NUREG-1228.

The MGPI radiation monitors for 1-GW-RI-130B & C and 1-VG-RI-131B & C consist of a
“normal” (or low) and an “accident” (or high) range device. The “normal” range radiation
monitor flowpath is isolated at a predetermined value at which time the “accident” range
radiation monitor is automatically aligned for operation. The “normal”’ range radiation monitor
must be manually put back in service when flowpath activity trends down.

Escalation of the emergency classification level would be via IC AS$RS1.
Reference(s):

1. RP 18-01, “Surry Abnormal Rad Release Gaseous EAL Thresholds based on NEI 99-017,
Rev. 6
2. DC SU-10-01083, “Main Steam Radiation Monitor Replacement”

3. NEI99-01 AA1
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 1 — Radiological Effluent

Initiating Condition: Release of gaseous or liquid radioactivity resulting in offsite dose
greater than 10 mrem TEDE or 50 mrem adult thyroid CDE

EAL:

RA1.2 Alert

Dose assessment using actual meteorology indicates doses > 10 mrem TEDE or 50 mrem
adult thyroid CDE at or beyond the SITE BOUNDARY (Note 4)

Note 4: The pre-calculated effluent monitor values presented in EALs RA1.1, RS1.1 and RG1.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - The company-owned area within 1650 feet of Surry Unit 1 containment.
Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem adult thyroid
CDE was established in consideration of the 1:5 ratio of the 1992 EPA PAG for TEDE and
thyroid CDE.

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.q., initiated at a lower classification level), the dose
assessment results override the monitor readings listed in Table R-1.

Actual meteorology (including forecasts) should be used whenever possible.
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Escalation of the emergency classification level would be via IC AS4RS1.

Reference(s):
1. EPIP-4.01, “Radiological Assessment Director Controlling Procedure”
2. EPIP-4.03, “Dose Assessment Team Controlling Procedure”

3. NEI 99-01 AA1 :
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 1 — Radiological Effluent

Initiating Condition: Release of gaseous or liquid radioactivity resulting in offsite dose
greater than 10 mrem TEDE or 50 mrem adult thyroid CDE

EAL:

RA1.3 Alert

Analysis of a liquid effluent sample indicates a concentration or release rate that would
result in doses > 10 mrem TEDE or 50 mrem adult thyroid CDE at or beyond the SITE
BOUNDARY for 60 min. of exposure (Notes 1, 2)

"‘Note 1:  The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Note 2:  If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit. .

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - The company-owned area within 1650 feet of Surry Unit 1 containment.

Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem adult thyroid
CDE was established in consideration of the 1:5 ratio of the 1992 EPA PAG for TEDE and
thyroid CDE.

This EAL is assessed per the ODCM (ref. 1). ODCM software can be used to prodube a dose
fo the maximum individual.

Escalation of the emergency classification level would be via IC AS4RS1.
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Reference(s):

1. VPAP-2103S, “Offsite Dose Calculation Manual (Surry)”
2. NEI 99-01 AA1
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 1 — Radiological Effluent

Initiating Condition: Release of gaseous or liquid radioactivity resulting in offsite dose
greater than 10 mrem TEDE or 50 mrem adult thyroid CDE

EAL:

RA1.4 Alert
Field survey results indicate EITHER of the following at or beyond the SITE BOUNDARY:
e Closed window dose rates > 10 mR/hr expected to continue for =60 min.

e Analyses of field survey samples indicate adult thyroid CDE > 50 mrem for 60 min. of
inhalation. ‘

(Notes 1, 2)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Note 2:  If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - The company-owned area within 1650 feet of Surry Unit 1 containment.

Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release). :

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem adult thyroid
CDE was established in consideration of the 1:5 ratio of the 1992 EPA PAG for TEDE and
thyroid CDE. '

Escalation of the emergency classification level would be via IC AS+RS1.
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Reference(s):

EPIP-4.16, “Offsite Monitoring”

EPIP-4.01, “Radiological Assessment Director Controlling Procedure”
EPIP-4.03, “Dose Assessment Team Controlling Procedure”

EPIP 4.34, “Field Team Radio Operator Instructions”

NEI 99-01 AA1

gL =
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory:

Initiating Condition:

EAL:

1 — Radiological Effluent

Release of gaseous radioactivity resulting in offsite dose greater than
100 mrem TEDE or 500 mrem adult thyroid CDE

RS1.1 Site Area Emergency
Reading on any Table R-1 effluent radiation monitor > column "SAE" for =15 min.

(Notes 1, 2, 3, 4)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Note 2:  If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: " If the effluent flow past an effluent monitor is known to have stopped due to actions to isolate the
release path, then the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RA1.1, RS1.1 and RG1.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available

‘Table R-1

Gaseous Effluent Monitor Classification Thresholds

Release Point & Monitor GE SAE Alert NOUE

Vent #2
1-VG-RI-131 BorC

7.2E+07 pCilsec | 7.2E+06 uCilsec | 7.2E+05 uCifsec | 7.2E+04 pCilsec

Process Vent
1-GW-RI-130Bor C

2.8E+08 uCilsec | 2.8E+07 pCilsec | 2.8E+06 uCifsec | 2.8E+05 uCilsec

Stain"s‘sgfgtzﬁ 125, 26 15E+03 mRir | 1.5E+02mR/Mr | 1.5E+01 mRihr N/A
AFW Steam Exhaust 23E+01 mR/Mr | 2.3E +00 mR/r | 2.3E -01 mR/hr N/A

OMS-RI()29

Mode Applicability:
All
Definition(s):

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. ImpI|0|t in this definition is the need

for timely assessment.

Page 45 of 268



Surry Power Station Units 1 and 2 Serial No. 18-364

Emergency Action Levels Technical Bases Document Docket Nos. 50-280/281; 72-2/55
Attachment 1 Emergency Action Level Technical Bases Enclosure 5; Attachment 2
Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to 10% of the EPA Protective Action Guides (PAGs). It includes
both monitored and un-monitored releases. Releases of this magnitude are associated with
the failure of plant systems needed for the protection of the public.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at 10% of the EPA PAG of 1,000 mrem while the 500 mrem adult
thyroid CDE was established in consideration of the 1:5 ratio of the 1992 EPA PAG for TEDE
and thyroid CDE.

Classification based on effluent monitor readings assumes that a release path to the
environment is established. If the effluent flow past an effluent monitor is known to have
stopped due to actions to isolate the release path, then the effluent monitor reading is no
longer VALID for classification purposes.

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.q., initiated at a lower classification level), the dose
assessment results override the monitor readings listed in Table R-1.

Classification thresholds within Table R-1 were generated using the MIDAS dose assessment
code. Inputs to MIDAS use most prevalent meteorological data and expected release point
parameters. An assumed one-hour decay since shutdown and a one-hour release duration are
applied. Mitigating reduction mechanisms (e.g., decay, sprays, filters) input into MIDAS for
each accident type determined the radiological release source term consistent with the
guidance provided in NUREG-1228.

The MGPI radiation monitors for 1-GW-RI-130B & C and 1-VG-RI-131B & C consist of a
“normal” (or low) and an “accident” (or high) range device. The “normal” range radiation
monitor flowpath is isolated at a predetermined value at which time the “accident” range
radiation monitor is automatically aligned for operation. The “normal” range radiation monitor
must be manually put back in service when flowpath activity trends down.

Escalation of the emergency classification level would be via IC AG4RG1.

Reference(s):

1. RP 18-01, “Surry Abnormal Rad Release Gaseous EAL Thresholds based on NEI 99-01”,
Rev. 6
2. DC SU-10-01083, “Main Steam Radiation Monitor Replacement”

3. NEI99-01 AS1
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 1 — Radiological Effluent

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than
100 mrem TEDE or 500 mrem adult thyroid CDE

EAL.:

RS1.2 Site Area Emergency

Dose assessment using actual meteorology indicates doses > 100 mrem TEDE or
500 mrem adult thyroid CDE at or beyond the SITE BOUNDARY (Note 4)

Note 4: The pre-calculated effluent monitor values presented in EALs RA1.1, RS1.1 and RG1.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - The company-owned area within 1650 feet of Surry Unit 1 containment.

Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to 10% of the EPA Protective Action Guides (PAGs). It includes
both monitored and un-monitored releases. Releases of this magnitude are associated with
the failure of plant systems needed for the protection of the pubilic.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at 10% of the EPA PAG of 1,000 mrem while the 500 mrem adult
thyroid CDE was establlshed in consnderatlon of the 1: 5 ratlo of the 1992 EPA PAG for TEDE
and thyr01d CDE Cla

D S

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.q., initiated at a lower classification level), the dose
assessment results override the monitor readings listed in Table R-1. 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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Escalation of the emergency classification level would be via IC AG1.
Reference(s):

1. EPIP-4.01, “Radiological Assessment Director Controlling Procedure”
2. EPIP-4.03, “Dose Assessment Team Controlling Procedure”
3. NEI 99-01 AS1
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 1 — Radiological Effluent '

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than
100 mrem TEDE or 500 mrem adult thyroid CDE

EAL:

RS1.3 Site Area Emergency
Field survey results indicate EITHER of the following at or beyond the SITE BOUNDARY:
e Closed window dose rates > 100 mR/hr expected to continue for =60 min.

e Analyses of field survey samples indicate adult thyroid CDE > 500 mrem for 60 min.
of inhalation.

(Notes 1, 2)

" Note 1:  The SEM should declare the event promptly upon determlnmg that the time limit has been exceeded, or
will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - The company-owned area within 1650 feet of Surry Unit 1 containment.

Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to 10% of the EPA Protective Action Guides (PAGs). It includes
both monitored and un-monitored releases. Releases of this magnitude are associated W|th
the failure of plant systems needed for the protection of the public.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at 10% of the EPA PAG of 1,000 mrem while the 500 mrem adult
thyroid CDE was established in consideration of the 1:5 ratio of the 1992 EPA PAG for TEDE
and thyroid CDE.

Escalation of the emergency classification level would be via IC AG1RG1.

Reference(s):
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1. EPIP-4.16, “Offsite Monitoring”

2. EPIP-4.01, “Radiological Assessment Director Controlling Procedure”
3. EPIP-4.03, “Dose Assessment Team Controlling Procedure”

4,
5

EPIP 4.34, “Field Team Radio Operator Instructions”
NEI 99-01 AS1 '
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Category:
Subcategory:
Initiating Condition:

EAL:

R — Abnormal Rad Levels / Rad Effluent
1 — Radiological Effluent

Serial No. 18-364
Docket Nos. 50-280/281; 72-2/55
Enclosure 5; Attachment 2

Release of gaseous radioactivity resulting in offsite dose greater than
1,000 mrem TEDE or 5,000 mrem adult thyroid CDE

RG1.1

General Emergency

Reading on any Table R-1 effluent radiation monitor > column "GE" for =15 min.

(Notes 1, 2, 3, 4)

Note 1:

Note 2:

duration has exceeded the specified time limit.

Note 3:

The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

If an ongoing release is detected and the release start time is unknown, assume that the release

If the effluent flow past an effluent monitor is known to have stopped due to actions to isolate the

release path, then the effluent monitor reading is no longer VALID for classification purposes.

Note 4:

The pre-calculated effluent monitor values presented in EALs RA1.1, RS1.1 and RG1.1 should be used

for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Table R-1 Gaseous Effluent Monitor Classification Thresholds
Release Point & Monitor GE SAE Alert NQUE

Vent #2 7.2E+07 uCifsec | 7.2E+06 pCifsec | 7.2E+05 uCilsec | 7.2E+04 uCifsec

1-VG-RI-131 Bor C . H : H : H : H
Process Vent . . . .

1-GW-RI-130 B or C 2.8E+08 pCi/sec | 2.8E+07 uCilsec | 2.8E+06 uCi/sec | 2.8E+05 pCilsec
Steam Safety

OMS-RI-(24, (125, ()26 1.5E+03 mR/hr | 1.5E+02mR/hr | 1.5E+01 mR/hr N/A
AFW Steam Exhaust 2.3E +00 mR/hr | 2.3E -01 mR/hr N/A

(OMS-RI<()29

2.3E+01 mR/hr

Mode Applicability:
All
Definition(s):

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.
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Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to the EPA Protective Action Guides (PAGs). It includes both
monitored and un-monitored releases. Releases of this magnitude will require implementation
of protective actions for the public.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at the EPA PAG of 1,000 mrem while the 5,000 mrem adult thyroid CDE
was established in consideration of the 1:5 ratio of the 1992 EPA PAG for TEDE and thyroid
CDE. '

Classification based on effluent monitor readings assumes that a release path to the
environment is established. If the effluent flow past an effluent monitor is known to have
stopped due to actions to isolate the release path, then the effluent monitor reading is no
longer VALID for classification purposes.

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.qg., initiated at a lower classification level), the dose
assessment results override the monitor readings listed in Table R-1. Actual meteorology is
specifically identified since it gives the most accurate dose assessment.

Classification thresholds within Table R-1 were generated using the MIDAS dose assessment
code. Inputs to MIDAS use most prevalent meteorological data and expected release point
parameters. An assumed one-hour decay since shutdown and a one-hour release duration are
applied. Mitigating reduction mechanisms (e.q., decay, sprays, filters) input into MIDAS for
each accident type determined the radiological release source term consistent with the
guidance provided in NUREG-1228.

The MGPI radiation monitors for 1-GW-RI-130B & C and 1-VG-RI-131B & C consist of a
“normal” (or low) and an “accident” (or high) range device. The “normal” range radiation
monitor flowpath is isolated at a predetermined value at which time the “accident” range
radiation monitor is automatically aligned for operation. The “normal” range radiation monitor
must be manually put back in service when flowpath activity trends down.

Reference(s):
1. RP 18-01, “Surry Abnormal Rad Release Gaseous EAL Thresholds based on NE| 99-01”,
Rev. 6 ¢

2. DC SU-10-01083, “Main Steam Radiation Monitor Replacement”
3. NEI 99-01 AG1
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 1 — Radiological Effluent

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than
1,000 mrem TEDE or 5,000 mrem adult thyroid CDE

EAL:

RG1.2 General Emergency

Dose assessment using actual meteorology indicates doses > 1,000 mrem TEDE or 5,000
mrem adult thyroid CDE at or beyond the SITE BOUNDARY (Note 4)

Note 4:. The pre-calculated effluent monitor values presented in EALs RA1.1, RS1.1 and RG1.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - The company-owned area within 1650 feet of Surry Unit 1 containment.
Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to the EPA Protective Action Guides (PAGs). It includes both
monitored and un-monitored releases. Releases of this magnitude will require implementation
of protective actions for the public.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully-addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at the EPA PAG of 1,000 mrem while the 5,000 mrem adult thyroid CDE
was established in consideration of the 1:5 ratio of the 1992 EPA PAG for TEDE and thyroid
CDE.

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.q., initiated at a lower classification level), the dose
assessment results override the monitor readings listed in Table R-1.

Actual meteorology (including forecasts) should be used whenever possible.
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Reference(s):

1. EPIP-4.01, “Radiological Assessment Director Controlling Procedure”
2. EPIP-4.03, “Dose Assessment Team Controlling Procedure”
3. NEI 99-01 AG1
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 1 — Radiological Effluent

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than
1,000 mrem TEDE or 5,000 mrem adult thyroid CDE

EAL:

RG1.3 General Emergency
Field survey results indicate EITHER of the following at or beyond the SITE BOUNDARY:
e Closed window dose rates > 1,000 mR/hr expected to continue for =60 min.

e Analyses of field survey samples indicate adult thyroid CDE > 5,000 mrem for 60
min. of inhalation.

(Notes 1, 2)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - The company-owned area within 1650 feet of Surry Unit 1 containment.
Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to the EPA Protective Action Guides (PAGs). It includes both
monitored and un-monitored releases. Releases of this magnitude will require implementation
of protective actions for the public.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at the EPA PAG of 1,000 mrem while the 5,000 mrem adult thyroid CDE
was established in consideration of the 1:5 ratio of the 1992 EPA PAG for TEDE and thyroid -
CDE.

Reference(s):
1. EPIP-4.16, “Offsite Monitoring”
2. EPIP-4.01, “Radiological Assessment Director Controlling Procedure”
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3. EPIP-4.03, “Dose Assessment Team Controlling Procedure”
4. EPIP 4.34, “Field Team Radio Operator Instructions”
5. NEI 99-01 AG1
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 2 — Irradiated Fuel Event

Initiating Condition: UNPLANNED loss of water level above irradiated fuel
EAL:

RU2.1 NOUE

UNPLANNED water level drop in the REFUELING PATHWAY as indicated by any of the
following:

e 0-VSP-C4 SPENT FUEL PIT LO LVL
e Report of dropping level in refueling cavity or SFP
e Loss of SFP Cooling suction flow

AND

UNPLANNED rise in corresponding area radiation levels as indicated by any of the
following radiation monitors:

¢ RM-RI-152 New Fuel Storage Area
¢ RM-RI-153 Fuel Pit Bridge

e RM-RI-( )62 Manipulator Crane

e RM-RI-( )63 Reactor Containment

Mode Applicability:
All
Definition(s):

UNPLANNED-. A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

REFUELING PATHWAY- Refueling cavity, fuel transfer canal, and spent fuel pit (SFP), but not
including the reactor vessel, comprise the refueling pathway.

Basis:

This IC addresses a decrease in water level above irradiated fuel sufficient to cause elevated
radiation levels. This condition could be a precursor to a more serious event and is also
indicative of a minor loss in the ability to control radiation levels within the plant. It is therefore
a potential degradation in the level of safety of the plant.

A water level decrease will be primarily determined by indications from available level
instrumentation. Other sources of level indications may include reports from plant personnel
(e.g., from a refueling crew) or video camera observations (if available). A significant drop in
the water level may also cause a loss of SEP Cooling suction flow and an increase in the
radiation levels of adjacent areas that can be detected by monitors in those locations.
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The SFP low water level alarm (Annunciator VSP-C4) actuates when 1-FC-LIS-104 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 (ref. 1, 2).

The specified radiation monitors are those expected to see increase area radiation levels as a
result of a loss of REFUELING PATHWAY inventory (ref. 3, 4). Increasing radiation indications
on these monitors in the absence of indications of decreasing REFUELING PATHWAY level
are not classifiable under this EAL.

In addition, the Spent Fuel Pool (SFP) wide-range level indication system is available to
monitor water level. Two (2) level instruments are installed in the SFP with indicators, 1-FC-LI-
105-1 & 2 provided in the Cable Spreading Rooms. The level instruments will provide level
indication over the entire span of the SFP from the top of the fuel racks to 10 inches above the
normal operating level (ref. 5).

The effects of planned evolutions should be considered. For example, a refueling bridge area
radiation monitor reading may increase due to planned evolutions such as lifting of the reactor
vessel head or movement of a fuel assembly. Note that this EAL is applicable only in cases
where the elevated reading is due to an unplanned loss of water level.

A drop in water level above irradiated fuel within the reactor vessel may be classified in .
accordance Reecegnition-Category C during the Cold Shutdown and Refueling modes.

Escalation of the emergency classification level would be via IC AA2RA2.

Reference(s):

( )-OP-FH-001, “Controlling Procedure for Refueling”

0-VSP-C4, “Spent Fuel Pit Lo LvI”

0-AP-22.02, “Malfunction of Spent Fuel Pit Systems”

UFSAR Table 11.3-7, “Area Radiation Monitoring Locations, Number and Range”
Design Change SU-13-01042, “BDB Spent Fuel Pool Level Instrumentation Installation -
Units 1 & 2”

NEI 99-01 AU2

o wh =

o
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Category: R — Abnormal Rad Levels / Rad Effluent
Subcategory: 2 — Irradiated Fuel Event '

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel
EAL: |

RA2.1 Alert
IMMINENT uncovery of irradiated fuel in the REFUELING PATHWAY

Mode Applicability:

All

Definition(s):

CONFINEMENT BOUNDARY- The barrier(s) between spent fuel and the environment once
the spent fuel is processed for dry storage. As related to the SPS ISFSI, Confinement

Boundary is defined as the Sealed Surface Storage Cask (SSSC) or NUHOMS Dry Storage
Canister (DSC).

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

REFUELING PATHWAY- Refueling cavity, fuel transfer canal, and spent fuel pit (SFP), but not
including the reactor vessel, comprise the refueling pathway. h

Basis:

This IC addresses events that have caused IMMINENT or actual damage to an irradiated fuel
assembly, or a significant lowering of water level within the spertfuelpeoiREFUELING
PATHWAY-{see-DeveloperMNotes). These events present radiological safety challenges to
plant personnel and are precursors to a release of radioactivity to the environment. As such,
they represent an actual or potential substantial degradation of the level of safety of the plant.

This 1G-EAL applies to irradiated fuel that is licensed for dry storage up to the point that the
loaded storage cask is sealed. Once sealed, damage to a loaded cask causing loss of the
CONFINEMENT BOUNDARY is classified in accordance with [C E-HU1.

Escalation of the emergency would be based on either Reeegnitien-Category A-R or C
{CsEALSs.

 EAL#

This EAL escalates from AU2-RU2.1 in that the loss of level, in the affected portion of the
REFUELING PATHWAY, is of sufficient magnitude to have resulted in uncovery of irradiated
fuel. Indications of irradiated fuel uncovery may include direct or indirect visual observation
(e.g., reports from personnel or camera images), as well as significant changes in water and
radiation levels, or other plant parameters. Computational aids may also be used (e.g., a boil-
off curve). Classification of an event using this EAL should be based on the totality of available
indications, reports and observations.

While an area radiation monitor could detect an increase in a dose rate due to a lowering of
water level in some portion of the REFUELING PATHWAY, the reading may not be a reliable
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indication of whether or not the fuel is actually uncovered. To the degree possible, readings
should be considered in combination with other available indications of inventory loss.

A drop in water level above irradiated fuel within the reactor vessel may be classified in
accordance with Reeegnition-Category C during the Cold Shutdown and Refueling
modes.-EAL#2

a A

Reference(s):
1. NEI 99-01 AA2 c
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 2 — Irradiated Fuel Event

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel
EAL.:

RA2.2 Alert
Damage to irradiated fuel resulting in a release of radioactivity
AND

VALID high alarm on any of the following radiation monitors:
e RM-RI-152 New Fuel Storage Area
e RM-RI-153 Fuel Pit Bridge
e RM-RI-( )62 Manipulator Crane
¢ RM-RI-( )63 Reactor Containment
e RM-RI~( )60 Containment Gas
e RM-RI-()59 Containment Particulate
e VG-RI-131- (A,B,C) Vent #2

Mode Applicability:
All
Definition(s):

CONFINEMENT BOUNDARY- The barrier(s) between spent fuel and the environment once
the spent fuel is processed for dry storage. As related to the SPS ISFSI, Confinement
Boundary is defined as the Sealed Surface Storage Cask (SSSC) or NUHOMS Dry Storage
Canister (DSC).

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.

Basis:

The specified radiation monitors are those expected to see increased area radiation levels as a
result of damage to irradiated fuel (ref. 1, 2, 3. 4. 5).

This {G-EAL addresses events that have caused +mm+nent—er—actual damage to an irradiated
fuel assembly; W
Netes). These events present rad|olog|cal safety challenges to plant personnel and are

precursors to a release of radioactivity to the environment. As such, they represent an actual
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or potential substantial degradation of the level of safety of the plant.

This {G-EAL applies to irradiated fuel that is licensed for dry storage up to the point that the
loaded storage cask is sealed. Once sealed, damage to a loaded cask causing loss of the
CONFINEMENT BOUNDARY is classified in accordance with IC E-HU1.

This EAL addresses a release of radioactive material caused by mechanical damage to
irradiated fuel. Damaging events may include the dropping, bumping or binding of an
assembly, or dropping a heavy load onto an assembly. A rise in readings on radiation
monitors should be considered in conjunction with in-plant reports or observations of a

potentlal fuel damaglng event (e g a fuel handllng acmdent) EAL—#%Spem—ﬁuel—peel—wateF

Reference(s):

1. 0-VSP-C4, “Spent Fuel Pit Lo LvI”

2. 0-AP-22.02, “Malfunction of Spent Fuel Pit Systems”

3. 0-AP-22.00, “Fuel Handling Abnormal Conditions”

4. UFSAR Table 11.3-7, “Area Radiation Monitoring Locations, Number and Range”
5. UFSAR Table 11.3-57, “Process Radiation Monitoring System”

6. NEI 99-01 AA2
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 2 — Irradiated Fuel Event

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel
EAL: |

RA2.3 Alert

Lowering of spent fuel pool level to 10 ft. (Level 2) on 1-FC-LI-105-1, 2 or 1A Spent Fuel
Pool Wide Range Level

Mode Applicability:
All

Definition(s):

None

Basis:

This 'I'G-EAL addresses events that have caused IMMINENT-or-actual-damage-to-an

irradiated-fuel-assembly;-er-a significant lowering of water level within the spent fuel pool-{see
Developer-Notes). These events present radiological safety challenges to plant personnel and
are precursors to a release of radioactivity to the environment. As such, they represent an
actual or potentlal substantlal degradatlon of the level of safety of the plant Zlihls—LG—apphes-te
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| EAL#3Spent fuel pool water level at this value is within the lower end of the level range
necessary to prevent significant dose consequences from direct gamma radiation to personnel
performing operations in the vicinity of the spent fuel pool. This condition reflects a significant
loss of spent fuel pool water inventory and thus it is also a precursor to a loss of the ability to
adequately cool the irradiated fuel assembles stored in the pool.

Escalation of the emergency classification level would be via ICs AS1-RS1 or ARS2{see-AS2
Developer-Notes).

Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication )
(1-EC-L1-105-1 and 1-FC-LI-105-2) capable of identifying normal level (Level 1 —EL 45 ft. 4 in.),
SFP level 10 ft. above the top of the fuel racks (Level 2 —EL 31 ft. 4 in.) and SFP level at 1 ft.
above the top of the fuel racks (Level 3 —EL 22 ft. 4 in.) (ref. 1).

Reference(s):

1. ETE-CPR-2012-0011, “Surry Units 1 & 2 — Beyond Design Basis FLEX Strategy Basis
Documentation and Final Integrated Plan”

2. DC SU-13-01042, “BDB Spent Fuel Pool Level Instrumentation Installation — Surry Units 1
& 2”

3. NEI 99-01 AA2

Page 64 of 268



Surry Power Station Units 1 and 2 Serial No. 18-364

Emergency Action Levels Technical Bases Document Docket Nos. 50-280/281; 72-2/55
Attachment 1 Emergency Action Level Technical Bases Enclosure 5; Attachment 2
Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 2 — Irradiated Fuel Event

Initiating Condition: Spent fuel pool level at the top of the fuel racks

EAL: ‘

RS2.1 Site Area Emergency

Lowering of spent fuel pool level to 1 ft. (Level 3) on 1-FC-LI-105-1, 2 or 1A Spent Fuel
Pool Wide Range Level

Mode Applicability:
All
Definition(s):

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

.Basis:

This IG-EAL addresses a significant loss of spent fuel pool inventory control and makeup
capability leading to IMMINENT fuel damage. This condition entails major failures of plant
functions needed for protection of the public and thus warrant a Site Area Emergency
declaration.

It is recognized that this IC would likely not be met until well after another Site Area Emergency
IC was met; however, it is included to provide classification diversity.

Escalation of the emergency classification level would be via IC AG4+-RG1 or AG2RG2.

Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication
(1-FC-LI-105-1 and 1-FC-LI-105-2) capable of identifying normal level (Level 1 —EL 45 ft. 4 in.),
SFP level 10 ft. above the top of the fuel racks (Level 2 —EL 31 ft. 4 in.) and SFP. level at 1 ft.
above the top of the fuel racks (Level 3 —EL 22 ft. 4 in.) (ref. 1). .

Reference(s):

1. ETE-CPR-2012-0011, “Surry Units 1 & 2 — Beyond Design Basis FLEX Strategy Basis
Documentation and Final Integrated Plan”

2. DC SU-13-01042, “BDB Spent Fuel Pool Level Instrumentation Installation — Surry Units 1
& 2!!

3. NEI99-01 AS2
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 2 — Irradiated Fuel Event

Initiating Condition: Spent fuel pool level cannot be restored to at least the top of the fuel
racks for 60 minutes or longer

EAL:

RG2.1 General Emergency

Spent fuel pool level cannot be restored to at least 1 ft. (Level 3) on 1-FC-LI-105-1, 2 or
| 1A Spent Fuel Pool Wide Range Level for =60 min.
(Note 1)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded. :

Mode Applicability:
All

Definition(s):

None

Basis:

This {G-EAL addresses a significant loss of spent fuel pool inventory control and makeup
capability leading to a prolonged uncovery of spent fuel. This condition will lead to fuel
damage and a radiological release to the environment.

" It is recognized that this $S-EAL would likely not be met until well after another General
Emergency 1G-EAL was met; however, it is included to provide classification diversity.

Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication
(1-FC-LI-105-1 and 1-FC-LI-105-2) capable of identifying normal level (Level 1 —EL 45 ft. 4 in.),
SFEP level 10 ft. above the top of the fuel racks (Level 2 —EL 31 ft. 4 in.) and SFP level at 1 ft.
above the top of the fuel racks (Level 3 —EL 22 ft. 4 in.) (ref. 1).

Reference(s):

1. ETE-CPR-2012-0011, “Surry Units 1 & 2 — Beyond Design Basis FLEX Strategy Basis
Documentation and Final Integrated Plan” ‘

2. DC SU-13-01042, “BDB Spent Fuel Pool Level Instrumentation Installation — Surry Units 1
& 2))

3. NEI 99-01 AG2
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 3 — Area Radiation Levels

Initiating Condition: Radiation levels that IMPEDE access to equipment necessary for
normal plant operations, cooldown or shutdown

EAL.:

RA3.1 Alert

Dose rate > 15 mR/hr in EITHER of the following areas:
e Control Room
e Central Alarm Station (by survey)

Mode Applicability:
All
Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

Basis:

This IC addresses elevated radiation levels in certain plant rooms/areas sufficient to preclude
or impede personnel from performing actions necessary to maintain normal plant operation, or
to perform a normal plant cooldown and shutdown. As such, it represents an actual or
potential substantial degradation of the level of safety of the plant. The Emergeney
DireetorSEM should consider the cause of the increased radlatlon levels and determlne if
another IC may be appllcable
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Areas that meet this threshold include the Control Room (CR) and the Central Alarm Station
(CAS). The Control Room is monitored for excessive radiation by one detector, RM-RI-157
(ref. 1). The CAS is included in this EAL because of its importance to permitting access to
areas required to assure safe plant operations. There are no permanently installed area
radiation monitors in CAS that may be used to assess this EAL threshold. Therefore, this
threshold is evaluated using local radiation survey for this area.

Reference(s):
1. 0-RM-H3, “RM-RI-157 High”
2. NEI 99-01 AA3
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Category: R — Abnormal Rad Levels / Rad Effluent

Subcategory: 3 — Area Radiation Levels

Initiating Condition: Radiation levels that IMPEDE access to equipment necessary for
_ normal plant operations, cooldown or shutdown

EAL:

RA3.2 Alert

An UNPLANNED event results in radiation levels that prohibit or IMPEDE access to any
Table R-2 room or area (Note 5)

Note 5:  [f the equipment in the listed room or area was already inoperable or out-of-service before the event occurred, then
no emergency classification is warranted.

Table R-2 Safe Operation & Shutdown Rooms/Areas
Room/Area Mode
Auxiliary Building El 13’ 3
Auxiliary Building EI 27"~ 7 3,4
ESGR 3

Mode Applicability:
3 - Hot Shutdown, 4 - Intermediate Shutdown
Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

UNPLANNED-. A parameter change or an event that is not 1) the result of an intended
“evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

Basis:

This IC addresses elevated radiation levels in certain plant rooms/areas sufficient to preclude
or impede personnel from performing actions necessary to maintain normal plant operation, or
to perform a normal plant cooldown and shutdown. As such, it represents an actual or
potential substantial degradation of the level of safety of the plant. The Emergeney
BirectorSEM should consider the cause of the increased radiation levels and determine if
another IC may be applicable. -

For EAL#2-RA3.2, an Alert declaration is warranted if entry into the affected room/area is, or
may be, procedurally required during the plant operating mode in effect at the time of the
elevated radiation levels. The emergency classification is not contingent upon whether entry is
actually necessary at the time of the increased radiation levels. Access should be considered
as impeded if extraordinary measures are necessary to facilitate entry of personnel into the
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affected room/area (e.g., installing temporary shielding, requiring use of non-routine protective
equipment, requesting an extension in dose limits beyond normal administrative limits).

If the equipment in the listed room or area was already inoperable, or out-of-service, before the
event occurred, then no emergency should be declared since the event will have no adverse
impact beyond that already allowed by Technical Specifications at the time of the event.

The list of plant rooms or areas with entry-related mode applicability identified specify those
rooms or areas that contain equipment which require a manual/local action as specified in
operating procedures used for normal plant operation, cooldown and shutdown. Rooms or
areas in which actions of a contingent or emergency nature would be performed (e.g., an
action to address an off-normal or emergency condition such as emergency repairs, corrective
measures or emergency operations) are not included. In addition, the list specifies the plant

1 mode(s) during which entry would be required for each room or area (ref. 1).

An emergency declaration is not warranted if any of the following conditions apply:

e The plant is in an operating mode different than the mode specified for the affected
room/area (i.e., entry is not required during the operating mode in effect at the time of
the elevated radiation levels). For example, the plant is in Mode 1 when the radiation
increase occurs, and the procedures used for normal operation, cooldown and
shutdown do not require entry into the affected room until Mode 4.

e The increased radiation levels are a result of a planned activity that includes
compensatory measures which address the temporary inaccessibility of a room or area
(e.g., radiography, spent filter or resin transfer, etc.).

e The action for which room/area entry is required is of an administrative or record
keeping nature (e.g., normal rounds or routine inspections).

e The access control measures are of a conservative or precautionary nature, and would
not actually prevent or impede a required action.

Reference(s):

1. Attachment 2, “Safe Operation & Shutdown Areas Tables R-2 & H-2 Bases”
2. NEI 99-01 AA3
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Category C — Cold Shutdown / Refueling System Malfunction

EAL Group: Cold Conditions (RCS temperature’ <200°F); EALs in this category
are applicable only in one or more cold operating modes.

Category C EALs are directly associated with cold shutdown or refueling 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, DEF — Defueled).

The events of this category pertain to the following subcategories:
1. RCS Level

RCS water level is directly related to the status of adequate core cooling and, therefore,
fuel clad integrity.

2. Loss of Emergency AC Power

Loss of vital plant electrical power can compromise plant safety system 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
power sources for 4160V AC emergency buses.

3. RCS Ter_nperature

Uncontrolled or inadvertent temperature or pressure increases are indicative of a potential
loss of safety functions.

4. Loss of Vital DC Power

Loss of emergency plant electrical power can compromise plant safety system 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 power to
or degraded voltage on the 125V DC vital buses.

5. Loss of Communications

Certain events that degrade plant operator ability to effectively communicate with essential
personnel within or external to the plant warrant emergency classification.

6. Hazardous Event Affecting Safety Systems

Certain hazardous natural and technological events may result in VISIBLE DAMAGE to or
degraded performance of safety systems warranting classification.
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - RCS Level

Initiating Condition: UNPLANNED loss of RCS inventory

EAL:

cut1 NOUE

UNPLANNED loss of reactor coolant results in RCS water level less than a required lower
limit for =15 min. (Note 1)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNPLANNED-. A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

Basis:

RCS water level less than a required lower limit is meant to be less than the lower end of the
level control band being procedurally maintained for the current condition or evolution.

With the plant in Cold Shutdown, RCS water level is normally maintained within a pressurizer
level control band (ref. 1). However, if RCS level is being controlled below the normal
pressurizer level control band, or if level is being maintained in a designated band in the
reactor vessel it is the inability o maintain level above the low end of the designated control
band due to a loss of inventory resulting from a leak in the RCS that is the concern.

With the plant in Refueling mode, RCS water level is normally maintained at or above the
reactor vessel flange (ref. 2).

This IC addresses the inability to restore and maintain water level to a required minimum level
(or the lower limit of a level band), or a loss of the ability to monitor {reactorvessel/RCS
PUWRer RV BW/RN-level concurrent with indications of coolant leakage. Either of these
conditions is considered to be a potential degradation of the level of safety of the plant.

Refueling evolutions that decrease RCS water inventory are carefully planned and controlled.
An UNPLANNED event that results in water level decreasing below a procedurally required
limit warrants the declaration of an Yrusual-EvertNOUE due to the reduced water inventory
that is available to keep the core covered.

This EAL#1 recognizes that the minimum required {reaetorvesse/RCS{RPWR-or RPY

BYRE-level can change several times during the course of a refueling outage as different
plant configurations and system lineups are implemented. This EAL is met if the minimum
level, specified for the current plant conditions, cannot be maintained for 15 minutes or longer.
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The minimum level is typically specified in the applicable operating procedure but may be
specified in another controlling document.

The 15-minute threshold duration allows sufficient time for prompt operator actions to restore
and maintain the expected water level. This criterion excludes transient conditions causing a
brief lowering of water level.

Continued loss of RCS inventory may result in escalation to the Alert emergency classification
level via either IC CA1 or CA3.

Reference(s):

1. OU-SU-201, “Shutdown Safety Assessment Checklist”

2. ()-OP-RC-004, “Draining the RCS to Reactor Flange Level”
3. NEI99-01 CU1
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - RCS Level

Initiating Condition: UNPLANNED loss of RCS inventory

EAL:

CuU1.2 NOUE
RCS water level cannot be monitored

AND EITHER:

o UNPLANNED increase in any Table C-1 sump or tank level due to a loss of RCS
inventory
e Visual observation of UNISOLABLE RCS leakage

Table C-1 Sumps/Tanks

¢ Reactor Containment Sump

e Pressurizer Relief Tank (PRT)

e Primary Drain Transfer Tank (PDTT)

e Component Cooling (CC) Surge Tank
e Refueling Water Storage Tank (RWST)

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling

Definition(s):
UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.
UNPLANNED-. A parameter changes or an event that is not 1) the result of an intended

evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

Basis:

This IC addresses the inability to restore and maintain water level to a required minimum level
(or the lower limit of a level band), or a loss of the ability to monitor {reactervesse/RCS{RPWR]}
or RPV- [BWRPHevel concurrent with indications of coolant leakage. Either of these conditions
is considered to be a potential degradation of the level of safety of the plant.

Refueling evolutions that decrease RCS water inventory are carefully planned and controlled.
An UNPLANNED event that results in water level decreasing below a procedurally required
limit warrants the declaration of an UnusualEvenrtNOUE due to the reduced water inventory
that is available to keep the core covered.
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This EAL #2-addresses a condition where all means to determine {reactor-vesse/RCS{PWR]
or{BWR]) level have been lost. In this condition, operators may determine that an inventory
loss is occurring by observing changes in sump and/or tank levels_ (Table C-1) (ref. 1, 2).

Sump and/or tank level changes must be evaluated against other potential sources of water

flow to ensure they are indicative of leakage from the {reactorvessel/RCS{PWR}orBWRE.

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 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.

Continued loss of RCS inventory may result in escalation to the Alert emergency classification
level via either IC CA1 or CA3.

Reference(s):

1. ()-AP-16.00, “Excessive RCS Leakage”
2. ()-AP-27.00, “Loss of Decay Heat Removal Capability”
3. NEI 99-01 CU1
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 1 — RCS Level

Initiating Condition: Significant Loss of RCS inventory

EAL:

CA1.1 Alert

RCS level < minimum required for continued RHR pump operation

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling

Definition(s):
None
Basis:

This IC addresses conditions that are precursors to a loss of the ability to adequately cool
irradiated fuel (i.e., a precursor to a challenge to the fuel clad barrier). This condition
represents a potential substantial reduction in the level of plant safety.

For this EAL-#4, a lowering of RCS water level below-{site-specificlevel}-f the specified
value(s) indicates that operator actions have not been successful in restoring and maintaining

{reactorvessel/RCS [PWRl-er RV [BWR}H-water level. The heat-up rate of the coolant will
increase as the available water inventory is reduced. A continuing decrease in water level will
lead to core uncovery. The classification threshold is based on the lowest RCS level that
supports continued decay heat removal pump (RHR) operations per procedure (ref. 1, 2).

Although related, this EAL is concerned with the loss of RCS inventory and not the potential
concurrent effects on systems needed for decay heat removal (e.g., loss of a Residual Heat
Removal suction point). An increase in RCS temperature caused by a loss of decay heat
removal capability is evaluated under IC CA3.

If RCS -the-{reactorvessel/RCS{PWRlor- RPV{BWRH-Hrventory-water level continues to

lower, then escalation to Site Area Emergency would be via IC CS1.

Reference(s):
1. ()-AP-27.00, “Loss of Decay Heat Removal Capability”
2. UFSAR Section 7.11, “Level Instrumentation to Prevent Loss of Shutdown Cooling”
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3. NEI 99-01 CA1
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Category: C — Cold Shutdown / Refueling System Malfunction
Subcategory: 1 — RCS Level '

Initiating Condition: Significant Loss of RCS inventory

EAL:

CA1.2 Alert

RCS water level cannot be monitored for =15 min. (Note 1)
AND EITHER ‘1
e UNPLANNED increase in any Table C-1 sump or tank level due to a loss of RCS

inventory
e Visual observation of UNISOLABLE RCS leakage

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Table C-1 Sumps/Tanks

e Reactor Containment Sump

e Pressurizer Relief Tank (PRT)

e Primary Drain Transfer Tank (PDTT)

e Component Cooling (CC) Surge Tank
e Refueling Water Storage Tank (RWST)

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

Basis:

This IC addresses conditions that are precursors to a loss of the ability to adequately cool
irradiated fuel (i.e., a precursor to a challenge to the fuel clad barrier). This condition
represents a potential substantial reduction in the level of plant safety.
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l heat I bilitye | | {under 10 CAZ.

For this EAL+#2, the inability to monitor {reactervessel/RCS [RPAR}erRPVBWR]-level may
be caused by instrumentation and/or power failures, or water level dropping below the range of
available instrumentation. If water level cannot be monitored, operators may determine that an
inventory loss is occurring by observing changes in sump and/or tank levels. Sump and/or
tank level (Table C-1) changes must be evaluated against other potential sources of water flow
to ensure they are indicative of leakage from the {reactorvessel/{RCS{PWR}-erRRPV{BWRH
(ref 1, 2).

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 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.

The 15-minute duration for the loss of level indication was chosen because it is half of the EAL
duration specified in IC CS1.

If the {reactorvessel/RCS [PWR}er RPY[BWRY-inventory level continues to lower, then

escalation to Site Area Emergency would be via IC CS1.

Reference(s):

1. ()-AP-16.00, “Excessive RCS Leakage”
2. ()-AP-27.00, “Loss of Decay Heat Removal Capability”
3. NEI 99-01 CA1
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - RCS Level

Initiating Condition: Loss of RCS inventory affecting core decay heat removal capability
EAL:

CS1.1 Site Area Emergency

With CONTAINMENT CLOSURE not established, any confirmed loss of mventory
indication, Table C-2, with RVLIS full range < 63%

Table C-2 Inventory Loss Confirmatory Indications

¢ In service Standpipe and Ultrasonic level bottomed out
e Decreasing RVLIS level trend
¢ RHR pump amp fluctuations

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling

Definition(s): _
CONTAINMENT CLOSURE - The action to isolate containment to achieve a functional barrier

to fission product release during plant shutdown conditions. Closure is ensured before Time to
Core Boiling or compensatory actions are taken.

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

Basis:

This IC addresses a significant and prolonged loss of {reactorvessefRCS[PWR}-er-RCS
BWRB-inventory control and makeup capability leading to IMMINENT fuel damage. The lost

inventory may be due to a RCS component failure, a loss of configuration control or prolonged
boiling of reactor coolant. These conditions entail major failures of plant functions needed for
protection of the public and thus warrant a Site Area Emergency declaration.

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in RCS level. If RGSkeactorvesselRCS
level cannot be restored, fuel damage is probable.

Outage/shutdown contingency plans typically provide for re-establishing or verifying
CONTAINMENT CLOSURE following a loss of heat removal or RCS inventory control
functions. The difference in the specified RCS/reactor vessel levels of EALs 4+-bCS1.1 and
2bCS1.2 reflect the fact that with CONTAINMENT CLOSURE established, there is a lower
probability of a fission product release to the environment (ref. 1).
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Thisese EALs addresses 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.

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.

Table C-2 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. 2, 3, 4):

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
6 in. below bottom of hot leg (ft) 24.186
Top of fuel above vessel bottom (ft) 21.830 C
RVLIS span %fft = 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 have been rounded up to the nearest whole percentage point.

Escalation of the emergency classification level would be via ICs CG1 or AG4RG1.

Reference(s):
1. OU-AA-200, “Shutdown Risk Management”
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2. ()-OP-RC-004, “Draining the RCS to Reactor Flange Level”

3. UFSAR Figure 4.2-2
4.
5. NEI 99-01 CS1

UFSAR Figure 4.2-3
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 1 — RCS Level

Initiating Condition: Loss of RCS inventory affecting core decay heat removal capability
EAL:

CS1.2 Site Area Emergency

With CONTAINMENT CLOSURE established, any confirmed loss of inventory indication,
Table C-2, with RVLIS full range < 57%

Table C-2 Inventory Loss Confirmatory Indications

e In service Standpipe and Ultrasonic level bottomed out
e Decreasing RVLIS level trend
e RHR pump amp fluctuations

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling

Definition(s):
CONTAINMENT CLOSURE - The action to isolate containment to achieve a functional barrier

to fission product release during plant shutdown conditions. Closure is ensured before Time to
Core Boiling or compensatory actions are taken.

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

Basis:

This 1C addresses a significant and prolonged loss of {reactorvessellRCSPWRT-o+RCS
[BWR}-inventory control and makeup capability leading to IMMINENT fuel damage. The lost

inventory may be due to a RCS component failure, a loss of configuration control or prolonged
boiling of reactor coolant. These conditions entail major failures of plant functions needed for
protection of the public and thus warrant a Site Area Emergency declaration.

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in RCS level. If RCS/reactorvesselRCS
level cannot be restored, fuel damage is probable.

Outage/shutdown contingency plans typically provide for re-establishing or verifying
CONTAINMENT CLOSURE following a loss of heat removal or RCS inventory control
functions. The difference in the specified RCS/reactor vessel levels of EALs +-bCS1.1 and
2bCS1.2 reflect the fact that with CONTAINMENT CLOSURE established, there is a lower
probability of a fission product release to the environment_(ref. 1).
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Thisese EALs addresses 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.

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. 2), core uncovery is about to occur.

Table C-2 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. 2, 3, 4):

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
6 in. below bottom of hot leg (ft) 24.186
Top of fuel above vessel bottom (ft) 21.830 C
RVLIS span %/t = 257771
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 - Bottormn 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 have been rounded up to the nearest whole percentage point.

Escalation of the emergency classification level would be via ICs CG1 or AG1RG1.
Reference(s):
1. OU-AA-200, “Shutdown Risk Management”
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2. ()-OP-RC-004, “Draining the RCS to Reactor Flange Level”
3. UFSAR Figure 4.2-2

4. UFSAR Figure 4.2-3

5. NEI 99-01 CS1
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Category: C — Cold Shutdown / Refueling System‘MaIfunction

Subcategory: 1 - RCS Level

Initiating Condition: Loss of RCS inventory affecting core decay heat removal capability
EAL:

CS1.3 Site Area Emergency
RCS level cannot be monitored for =30 min. (Note 1)

—AND

Core uncovery is indicated by any of the following:

e UNPLANNED increase in any Table C-1 sump or tank level of sufficient magnitude
to indicate core uncovery

¢ Visual observation of UNISOLABLE RCS leakage of sufficient magnitude to indicate
core uncovery

e Any containment area radiation monitor reading > 3 R/hr (Refueling Mode)

¢ Erratic source range monitor indications

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or will likely be
exceeded.

Table C-1 Sumps/Tanks

¢ Reactor Containment Sump

e Pressurizer Relief Tank (PRT)

e Primary Drain Transfer Tank (PDTT)

e Component Cooling (CC) Surge Tank
e Refueling Water Storage Tank (RWST)

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling

Definition(s):

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.
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Basis:

This IC addresses a significant and prolonged loss of {reactorvessel/RES-RCSIPWR}or-RPV
[BWRI-inventory control and makeup capability leading to IMMINENT fuel damage. The lost
inventory may be due to a RCS component failure, a loss of configuration control or prolonged
boiling of reactor coolant. These conditions entail major failures of plant functions needed for
protection of the public and thus warrant a Site Area Emergency declaration.

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCSfreastor
vessel level cannot be restored, fuel damage is probable.

In this EAL-3-a, the 30-minute criterion is tied to a readily recognizable event start time (i.e.,
the total loss of ability to monitor level), and allows sufficient time to monitor, assess and
correlate reactor and plant conditions to determine if core uncovery has actually occurred (i.e.,
to account for various accident progression and instrumentation uncertainties). It also allows
sufficient time for performance of actions to terminate leakage, recover inventory
control/makeup equipment and/or restore level monitoring.

The inability to monitor {reactorvessel/RCS -[PAWR}-er RPV{BWR}-level may be caused by

instrumentation and/or power failures, or water level dropping below the range of available
instrumentation. If water level cannot be monitored, operators may determine that an
inventory loss is occurring by observing changes in sump and/or tank levels_(Table C-1).
Sump and/or tank level changes must be evaluated against other potential sources of water
flow to ensure they are indicative of leakage from the {reactorvesse/RCS{RPWR}-or-RPV
BWRY (ref. 1, 2).

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 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.

If the make-up rate to the RCS unexplainably rises above the pre-established rate, a loss of
RCS inventory may be occurring even if the source of the leakage cannot be immediately
identified. Visual observation of leakage from systems connected to the RCS that cannot be
isolated could also be indicative of a loss of RCS inventory.

Dose rates above the core will rise as water level in the reactor vessel lowers in the Refueling
mode. The dose rate due to this core shine should result in on-scale indications of > 3 R/hr on
containment area radiation monitors (ref. 3).

Post-TMI accident studies indicated that the installed PWR nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making such
determinations.
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| Fhese-This EALs addresses 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.

| Escalation of the emergency classification level would be via ICs CG1 or AG4RG1
Reference(s):

1. ()-AP-16.00, “Excessive RCS Leakage”

2. ()-AP-27.00, “Loss of Decay Heat Removal Capability”

3. RA-0078, “Verification of Radiation Monitor Response to Core Uncovery”
4. NEI 99-01 CS1

Page 88 of 268



Surry Power Station Units 1 and 2 Serial No. 18-364

Emergency Action Levels Technical Bases Document Docket Nos. 50-280/281; 72-2/55

Attachment 1 Emergency Action Level Technical Bases Enclosure 5; Attachment 2

Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 1 — RCS Level

Initiating Condition: Loss of RCS inventory affecting fuel clad integrity with containment
challenged

EAL:

CG1.1 General Emergency

Any confirmed loss of inventory indication, Table C-2, with RVLIS full range < 57% for
=30 min. (Note 1)

AND
Any Containment Challenge indication, Table C-3

Note 1:  The SEM should declare the event promptly upon determining that the time limit has been exceeded, or will likely
be exceeded.

Note 6: If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time limit, declaration of a General
Emergency is not required. .

Table C-2 Inventory Loss Confirmatory Indications

¢ In service Standpipe and Ultrasonic level bottomed out
e Decreasing RVLIS level trend
e RHR pump amp fluctuations

Table C-3 Containment Challenge Indications

e CONTAINMENT CLOSURE not established (Note 6)
e CTMT hydrogen concentration =4%
e UNPLANNED increase in CTMT pressure

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling

Definition(s):

CONTAINMENT CLOSURE - The action to isolate containment to achieve a functional barrier
to fission product release during plant shutdown conditions. Closure is ensured before Time to
Core Boiling or compensatory actions are taken.

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.
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Basis:

This IC addresses the inability to restore and maintain reactorvesselRCS level above the top
of active fuel with containment challenged. This condition represents actual or IMMINENT
substantial core degradation or melting with potential for loss of containment integrity.
Releases can be reasonably expected to exceed EPA PAG exposure levels offsite for more
than the immediate site area.

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCSkeactor
vessel level cannot be restored, fuel damage is probable.

Three conditions are associated with a challenge to containment’s capability to serve as an
effective barrier to fission product release (Table C-3):

1. With CONTAINMENT CLOSURE not established, there is a high potential for a direct
and unmonitored release of radioactivity to the environment (ref. 1). If CONTAINMENT
CLOSURE is re-established prior to exceeding the 30-minute time limit, then declaration
of a General Emergency is not required.

2. The existence of an explosive mixture means, at a minimum, that the containment
atmospheric hydrogen concentration is sufficient to support a hydrogen burn (i.e., at the
lower deflagration limit_of 4%). A hydrogen burn will raise containment pressure and
could result in collateral equipment damage leading to a loss of containment integrity. It
therefore represents a challenge to containment integrity. '

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a
core uncovery could result in an explosive gas mixture in containment. However,
containment monitoring and/or sampling should be performed to verify this assumption
and a General Emergency declared if it is determined that hydrogen concentration has
.exceeded the minimum necessary to support a hydrogen burn (4%) (ref. 2). If all
installed hydrogen gas monitors are out-of-service during an event leading to fuel
cladding damage, it may not be possible to obtain a containment hydrogen gas
concentration reading as ambient conditions within the containment will preclude
personnel access. During periods when installed containment hydrogen gas monitors
are out-of-service, operators may use the other listed indications to assess whether or
not containment is challenged.

3. Any UNPLANNED rise in containment pressure in the Cold Shutdown or Refueling
mode indicates a potential challenge of CONTAINMENT CLOSURE capability. This is
due to the potential use of temporary penetration seals, water seals or other closure
mechanisms used to support maintenance that are not suitable to withstand a rise in
containment pressure. UNPLANNED containment pressure rise indicates
CONTAINMENT CLOSURE cannot be assured and the containment cannot be relied
upon as a barrier to fission product release.
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This EAL addresses 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.

This level drop can only be remotely monitored by Reactor Vessel Level Instrumentation
Svystem (RVLIS). When Reactor Vessel water level drops below RVLIS full range setpoint of
56.3%, core uncovery is about to occur.

Table C-2 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. 3, 4, 5):

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
Top of fuel above vessel bottom (ft) 21.830 Cc
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 have been rounded up to the nearest whole percentage poini.

Reference(s):

1. OU-AA-200, “Shutdown Risk Management”

2. ()-FR-C.1, “Response to Inadequate Core Cooling”

3. ()-OP-RC-004, “Draining the RCS to Reactor Flange Level’
4. UFSAR Figure 4.2-2

Page 91 of 268



Surry Power Station Units 1 and 2 Serial No. 18-364
Emergency Action Levels Technical Bases Document Docket Nos. 50-280/281; 72-2/55
Attachment 1 Emergency Action Level Technical Bases Enclosure 5; Attachment 2

5. UFSAR Figure 4.2-3
6. NEI 99-01 CG1
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 1 -~ RCS Level

Initiating Condition: Loss of RCS inventory affecting fuel clad integrity with containment
challenged

EAL.:

CG1.2 General Emergency ‘

RCS leX(:II I;:annot be monitored for =30 min. (Note 1)

Core uncovery is indicated by any of the following:

e UNPLANNED increase in any Table C-1 sump or tank level of sufficient magnitude
to indicate core uncovery

e Visual observation of UNISOLABLE RCS leakage of sufficient magnitude to indicate
core uncovery

¢ Any containment area radiation monitor reading > 3 R/hr (Refueling Mode)
¢ - Erratic source range monitor indications
AND
Any Containment Challenge indication, Table C-3

Note 1:  The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Note 6:  If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time limit, declaration
: of a General Emergency is not required.

Table C-1 Sumps/Tanks

e Reactor Containment Sump

e Pressurizer Relief Tank (PRT)

e Primary Drain Transfer Tank (PDTT)

e Component Cooling (CC) Surge Tank
e Refueling Water Storage Tank (RWST)
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Table C-3 Containment Challenge Indications

e CONTAINMENT CLOSURE not established (Note 6)
e CTMT hydrogen concentration =4%
e UNPLANNED increase in CTMT pressure

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling

Definition(s):

CONTAINMENT CLOSURE - The action to isolate containment to achieve a functional barrier
to fission product release during plant shutdown conditions. Closure is ensured before T|me to
Core Boiling or compensatory actions are taken.

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

Basis:

This IC addresses the inability to restore and maintain reacter-vesselRCS level above the top
of active fuel with containment challenged. This condition represents actual or IMMINENT
substantial core degradation or melting with potential for loss of containment integrity.
Releases can be reasonably expected to exceed EPA PAG exposure levels offsite for more
than the immediate site area.

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCSkeasctor
vessel level cannot be restored, fuel damage is probable.

The inability to monitor {reactorvesse/RCS{PW/R}orRCS -[BI/R}-level may be caused by

instrumentation and/or power failures, or water level dropping below the range of available
instrumentation. If water level cannot be monitored, operators may determine that an
inventory loss is occurring by observing changes in sump and/or tank levels_(Table C-1).
Sump and/or tank level changes must be evaluated against other potential sources of water
flow to ensure they are indicative of leakage from the -(Feaete%sse#RCS-[RWR]—er—RP#
BWRYP (ref. 2, 3).
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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 level and inventory are monitored by different means. In the Refueling mode, normal
means of 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.

If the make-up rate to the RCS unexplainably rises above the pre-established rate, a loss of
RCS inventory may be occurring even if the source of the leakage cannot be immediately
identified. Visual observation of leakage from systems connected to the RCS that cannot be
isolated could also be indicative of a loss of RCS inventory.

In the Refueling mode, as water level in the reactor vessel lowers, the dose rate above the
core will rise. The dose rate due to this core shine should result in on-scale indications of > 3
R/hr on containment area radiation monitors (ref. 4).

Post-TMI accident studies indicated that the installed PWR nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making such
determinations.

InEAL-2b-4The 30-minute criterion is tied to a readily recognizable event start time (i.e., the
total loss of ability to monitor level), and allows sufficient time to monitor, assess and correlate
reactor and plant conditions to determine if core uncovery has actually occurred (i.e., to
account for various accident progression and instrumentation uncertainties). It also allows
sufficient time for performance of actions to terminate leakage, recover inventory
control/makeup equipment and/or restore level monitoring.

Three conditions are associated with a challenge to containment’s capability to serve as an
effective barrier to fission product release:

1. With CONTAINMENT CLOSURE not established, there is a high potential for a direct
and unmonitored release of radioactivity to the environment_(ref. 1). [f CONTAINMENT
CLOSURE is re-established prior to exceeding the 30-minute time limit, then declaration
of a General Emergency is not required.

2. The existence of an explosive mixture means, at a minimum, that the containment
atmospheric hydrogen concentration is sufficient to support a hydrogen burn (i.e., at the
lower deflagration limit of 4%). A hydrogen burn will raise containment pressure and
could result in collateral equipment damage leading to a loss of containment integrity. It
therefore represents a challenge to containment integrity.

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a
core uncovery could result in an explosive gas mixture in containment. However,
containment monitoring and/or sampling should be performed to verify this assumption
and a General Emergency declared if it is determined that hydrogen concentration has
exceeded the minimum necessary to support a hydrogen burn (4%) (ref. 5). If all
installed hydrogen gas monitors are out-of-service during an event leading to fuel
cladding damage, it may not be possible to obtain a containment hydrogen gas
concentration reading as ambient conditions within the containment will preclude

" personnel access. During periods when installed containment hydrogen gas monitors
are out-of-service, operators may use the other listed indications to assess whether or
not containment is challenged.
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3. Any UNPLANNED rise in containment pressure in the Cold Shutdown or Refueling
mode indicates a potential challenge of CONTAINMENT CLOSURE capability.
UNPLANNED containment pressure rise indicates CONTAINMENT CLOSURE cannot
be assured and the containment cannot be relied upon as a barrier to fission product
release. :

Thisese EALs addresses 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.

Reference(s):

OU-AA-20,0 “Shutdown Risk Management”

()-AP-16.00, “Excessive RCS Leakage”

( )-AP-27.00, “Loss of Decay Heat Removal Capability”

RA-0078, “Verification of Radiation Monitor Response to Core Uncovery”
()-FR-C.1, “Response to Inadequate Core Cooling”

NEI 99-01 CG1

o gk w N =
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 2 — Loss of Emergency AC Power

Initiating Condition: Loss of all but one AC power source to emergency buses for 15
minutes or longer

EAL:

cu2.1 NOUE

AC power capability, Table C-4, to Unit ( ) 4160V emergency buses H and J reduced to a
single power source for =15 min. (Note 1)

AND

Any additional single power source failure will result in loss of all AC power to SAFETY
SYSTEMS

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Table C-4 AC Power Sources

Offsite:
Unit 1

e Reserve Station Service Transformer A

e Reserve Station Service Transformer C

o Station Service Buses back-fed via Main
Transformer (if already aligned)

Unit 2

e Reserve Station Service Transformer B

e Reserve Station Service Transformer C

e Station Service Buses back-fed via Main
Transformer (if already aligned)

Onsite:
e EDG1
e EDG2
e EDG3
e AAC (SBO) Diesel Generator

Mode Applicability: ‘
5 - Cold Shutdown, 6 - Refueling, DEF - Defueled
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Definition(s):
SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or

placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (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;

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

Basis:

Table C-4 provideé a list of offsite and onsite AC electrical power sources credited for this EAL.
The AC power sources annotated “(if already aligned)”’ require more than 15 minutes to
establish and therefore are only credited if the source was already aligned at the time of AC

power loss.
Unit ( ) 4160V emergency buses H and J are the emergency buses (ref. 1).

This IC describes a significant degradation of offsite and onsite AC power sources such that
any additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In
this condition, the sole AC power source may be powering one, or more than one, train of
safety-related equipment.

When in the cold shutdown, refueling, or defueled mode, this condition is hot classified as an
Alert because of the increased time available to restore another power source to service.
Additional time is available due to the reduced core decay heat load, and the lower
temperatures and pressures in various plant systems. Thus, when in these modes, this
condition is considered to be a potential degradation of the level of safety of the plant.

An “AC power source” is a source recognized in AOPs and EOPs, and capable of supplying
required power to an emergency bus. Some examples of this condition are presented below.

« Aloss of all offsite power with a concurrent failure of all but one emergency power
source (e.g., an onsite diesel generator).

. Aloss of all offsite power and loss of all emergency power sources (e.g., onsite diesel
generators) with a single train of emergency buses being back-fed from the unit main

generatertransformer.
« Aloss of emergency power sources (e.g., onsite diesel generators) with a single train of
emergency buses being back-fed from an offsite power source.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
power.

The subs:equent loss of the remaining single power source would escalate the event to an Alert
in accordance with IC CA2.
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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 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.) However,
since it takes longer than 15 minutes to align the station service bus backfeed, the backfeed
must be “already aligned” to credit it as an AC power source. :

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 (ref. 1, 2).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

° Transfer bus D provides power to Unit 1 emergency bus 1J.

e Transfer bus E provides power to Unit 2 emergency bus 2H.

o Transfer bus F provides power to Unit 1 emergency bus 1H and Unit 2 emergency bus
2J.

| 4160V emergency bus 1H (2H) can be powered from the following:
e _Transfer bus F (E) "

»_AAC diesel (2H only) via transfer bus E

e EDG 1 (EDG 2)

e 4160V emergency bus 1J (2J) via a crosstie breaker

4160V emergency bus 1J (2J) can be powered from the following:
e Transfer bus D (F)
o AAC diesel (1J only) via transfer bus D
o EDG3
e 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. 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
quidance 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. This cold condition EAL is equivalent to the
hot condition EAL MA1.1.
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Reference(s):

1. UFSAR Figure 8.3-1

2. UFSAR Section 8.3

3. 0-AP-17.06, “AAC Diesel Generator — Emergency Operations”
4. NEI99-01 CU2
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 2 — Loss of Emergency AC Power

Initiating Condition: Loss of all offsite and all onsite AC power to emergency buses for 15
minutes or longer

EAL:

CA2.1 Alert

Loss of all offsite and all onsite AC power to Unit ( ) 4160V emergency buses H and J for
=15 min. (Note 1)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling, DEF - Defueled
Definition(s):

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 10CFR50.2):

Those structures, systems and compbnents 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;

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

Basis:

For this EAL credit can be taken for any AC power source that has sufficient capability to
operate equipment hecessary to maintain a safe shutdown condition, such as FLEX
generators, provided it can be aligned within the 15 minute classification criteria.

Unit ( ) 4160V emergency buses H and J are the emergency buses (ref. 1).

This 1C addresses a total loss of AC power that compromises the performance of all SAFETY
SYSTEMS requiring electric power including those necessary for emergency core cooling,
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.

When in the cold shutdown, refueling, or defueled mode, this condition is not classified as a
Site Area Emergency because of the increased time available to restore an emergency bus to
service. Additional time is available due to the reduced core decay heat load, and the lower
temperatures and pressures in various plant systems. Thus, when in these modes, this
condition represents an actual or potential substantial degradation of the level of safety of the
plant.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
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Escalation of the emergency classification level would be via ICs CS1 or AS4RS1.

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 (ref. 1, 2).

The Unit ( ) 4160V emergency buses are powered from transfer buses as follows:

e Transfer bus D provides power to Unit 1 emergency bus 1J.

o Transfer bus E provides power to Unit 2 emergency bus 2H.

o Transfer bus F provides power to Unit 1 emergency bus 1H and Unit 2 emergency bus
_2_J__ .

4160V emergency bus 1H (2H) can be powered from the following:
e Transfer bus F (E)
e AAC diesel (2H only) via transfer bus E
e EDG1(EDG 2) .
e 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

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.

This cold condition EAL is equivalent to the hot condition EAL MS1 A,
Reference(s):
1. UFSAR Figure 8.3-1
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2. UFSAR Section 8.3
3. 0-AP-17.06, “AAC Diesel Generator — Emergency Operations”
4. NEI 99-01 CU2
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 3 — RCS Temperature

Initiating Condition: UNPLANNED increase in RCS temperature

EAL:

Cu3.1 NOUE

UNPLANNED increase in RCS temperature to > 200°F

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling
Definition(s):

CONTAINMENT CLOSURE - The action to isolate containment to achieve a functional barrier
to fission product release during plant shutdown conditions. Closure is ensured before Time to
Core Boiling or compensatory actions are taken.

UNPLANNED-. A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

Basis:

In the absence of reliable RCS temperature indication caused by the loss of decay heat
removal capability, classification should be based on time of boil data when in Mode 6 or the
RCS is not intact in Mode 5 (ref. 1). If the RCS is intact, classification should be based on the
RCS pressure increase criteria of CA3.1. Guidance for calculating RCS time to 200°F is
provided on the Shutdown Safety Assessment Checklist Attachment 7 (ref. 2).

This 1S-EAL addresses an UNPLANNED increase in RCS_temperature above the Technical
Specification cold shutdown temperature limit erthe-irabilityto-determine RCStemperature
andJeveland represents a potential degradation of the level of safety of the plant (ref. 1). If
the RCS_is not intact and CONTAINMENT CLOSURE is not established during this event, the
Emergenecy-DireetorSEM should also refer to {G-EAL CA3.1.

A momentary UNPLANNED excursion above the Technical Specification cold shutdown
temperature limit when the heat removal function is available does not warrant a classification.

EAL#1This EALThis EAL involves a loss of decay heat removal capability, or an addition of
heat to the RCS in excess of that which can currently be removed, such that reactor coolant
temperature cannot be maintained below the cold shutdown temperature limit specified in
Technical Specifications. During this condition, there is no immediate threat of fuel damage
because the core decay heat load has been reduced since the cessation of power operation.

During an outage, the level in the reactor vessel will normally be maintained at or above the
reactor vessel flange. Refueling evolutions that lower water level below the reactor vessel
flange are carefully planned and controlled. A loss of forced decay heat removal at reduced
inventory may result in a rapid increase in reactor coolant temperature depending on the time
after shutdown_(ref. 3).
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Escalation to Alert would be via IC CA1 based on an inventory loss or IC CA3 based on
exceeding plant configuration-specific time criteria.

Reference(s):
1. Technical Specifications 1.0.C.2, “Definition for Cold Shutdown”

2. OU-SU-201, “Shutdown Safety Assessment Checklist”
3. NEI 99-01 CU3 ‘

Page 105 of 268



Surry Power Station Units 1 and 2 Serial No. 18-364

Emergency Action Levels Technical Bases Document Docket Nos. 50-280/281; 72-2/55
Attachment 1 Emergency Action Level Technical Bases Enclosure 5; Attachment 2
Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory:- 3 — RCS Temperature

Initiating Condition: UNPLANNED increase in RCS temperature

EAL:

Cu3.2 NOUE

Loss of all RCS temperature and RCS water level indication for =15 min. (Note 1)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Mode Applicability:
5 - Cold Shutdown, 6- Refueling
Definition(s):

CONTAINMENT CLOSURE - The action to isolate containment to achieve a functional barrier
. to fission product release during plant shutdown conditions. Closure is ensured before Time to
Core Boiling or compensatory actions are taken.

Basis:

This IG-EALEAL addresses an-UNPLANNED-increase-in RCStemperature-abeve-the
Fechnical Specification-cold-shutdown-temperature-limitor-the inability to determine RCS

temperature and level, andand represents a potential degradation of the level of safety of the
plant. If the RCS is not intact and CONTAINMENT CLOSURE is not established during this
event, the Emergency-BirectorSEM should also refer to IG-EAL CA3.1.

EAL#2This EALThis EAL reflects a condition where there has been a significant loss of

instrumentation capability necessary to monitor RCS conditions and operators would be
unable to monitor key parameters necessary to assure core decay heat removal. During this
condition, there is no immediate threat of fuel damage because the core decay heat load has
been reduced since the cessation of power operation.

RCS level indications include (ref. 2):
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o _Standpipe level indication RC-LI-( JOOA

e RCS Narrow Range Level indication RC-LR-( )05
o RVLIS Upper Range Train A

e RVLIS Upper Range Train B

e RVLIS Full Range

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
indication.

Escalation to Alert would be via IC CA1 based on an inventory loss or IC CA3 based on
exceeding plant configuration-specific time criteria.

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. NEI99-01 CU3
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 3 — RCS Temperature .

Initiating Condition: Inability to maintain plant in cold shutdown

EAL: '

CA3.1 Alert

UNPLANNED increase in RCS temperature to > 200°F for > Table C-5 duration
(Notes 1, 12)

OR
UNPLANNED RCS pressure increase > 10 psi (does not apply to solid plant conditions)

Note 1: The SEM should declare the event promptly upon determining that the applicable time has been
exceeded, or will likely be exceeded.

Note 12:  If an RCS heat removal system is in operation within the applicable Table C-5 heat-up duration and
RCS temperature is being reduced, the EAL is not applicable.

Table C-5 RCS Heat-up Duration Thresholds
CONTAINMENT .
RCS Status CLOSURE Status Heat-up Duration
Intact AND not
reduced/decreased 60 min.
inventory . \
Not intact OR Established 20 min.
reduced/decreased
inventory Not established 0 min.

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling
Definition(s):

CONTAINMENT CLOSURE - The action to isolate containment to achieve a functional barrier
to fission product release during plant shutdown conditions. Closure is ensured before Time to
Core Boiling or compensatory actions are taken.

UNPLANNED-. A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

Basis:

In the absence of reliable RCS temperature indication caused by the loss of decay heat
removal capability, classification should be based on time of boil data when in Mode 6 or the
RCS is not intact in Mode 5 (ref. 1). If the RCS is intact, classification should be based on the
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RCS pressure increase criteria of this EAL. Guidance for calculating RCS time to 200F is
provided on the Shutdown Safety Assessment Checklist Attachment 7 (ref. 2).

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.) (ref. 3).

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-()J00A, RCS STANDPIPE, Reduced
Inventory corresponds to an indicated level of 16.25 ft due to instrument uncertainties (ref. 3,

4).

This 1G-EAL addresses conditions involving a loss of decay heat removal capability or an
addition of heat to the RCS in excess of that which can currently be removed. Either condition
represents an actual or potential substantial degradation of the level of safety of the plant.

A momentary UNPLANNED excursion above the Technical Specification cold shutdown
temperature limit when the heat removal function is available does not warrant a classification.

The RCS Heat-up Duration Thresholds table addresses an increase in RCS temperature when
CONTAINMENT CLOSURE is established but the RCS is not intact, or RCS inventory is
reduced (e.g., mid-loop operation in PWRs). The 20-minute criterion was included to allow
time for operator action to address the temperature increase.

The RCS Heat-up Duration Thresholds table also addresses an increase in RCS temperature
with the RCS intact. The status of CONTAINMENT CLOSURE is not crucial in this condition
since the intact RCS is providing a high pressure barrier to a fission product release. The 60-
minute time frame should allow sufficient time to address the temperature increase without a
substantial degradation in plant safety.

Finally, in the case where there is an increase in RCS temperature, the RCS is not intact or is
at reduced inventory{P¥4/R]}, and CONTAINMENT CLOSURE is not established, no heat-up
duration is allowed (i.e., 0 minutes). This is because 1) the evaporated reactor coolant may be
released directly into the containment atmosphere and subsequently to the environment, and
2) there is reduced reactor coolant inventory above the top of irradiated fuel.

The RCS should be assumed to be intact when the RCS pressure boundary is in its normal
condition for the Cold Shutdown mode of operation (e.d., no freeze seals). With the
Pressurizer PORV(s) blocked open, the RCS is considered not intact.

The RCS pressure increase threshold EAL#2-provides a pressure-based indication of RCS
heat-up_in the absence of RCS temperature monitoring capability. P-()-458 and P-()-403
provide RCS narrow range pressure indication (ref. 5, 6).

Escalation of the emergency classification level would be via IC CS1 or AS4RS1.
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Reference(s):

1. Technical Specifications 1.0.C.2, “Definition for Cold Shutdown”

5.

2. OU-SU-201, “Shutdown Safety Assessment Checklist”
3.
4

OU-AA-200, “Shutdown Risk Management”

. ()-OSP-ZZ-004, “Unit ( ) Safety Systems Status List for Cold Shutdown/Refueling

Conditions”

1-IPT-CC-RC-P-458, “Reactor Coolant System Pressure Loop P-( )-458 Channel
Calibration” '

2-IPT-CC-RC-P-403, “Reactor Coolant System Pressure Loop P-( )-403 Channel
Calibration”

NEI 99-01 CA3
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 4 — Loss of Vital DC Power

Initiating Condition: Loss of vital DC power for 15 minutes or longer

EAL:

Cu41 NOUE

Indicated voltage is < 105 VDC on required vital 125 VDC battery buses ( )A OR ( )B for
=15 min. (Note 1)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling
Definition(s):

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (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;

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

Basis
There are two independent 125 volt DC systems for each unit.

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, 2).

This IC addresses a loss of vital DC power which compromises the ability to monitor and
control operable SAFETY SYSTEMS when the plant is in the cold shutdown or refueling mode.
In these modes, the core decay heat load has been significantly reduced, and coolant system
temperatures and pressures are lower; these conditions increase the time available to restore
a vital DC bus to service. Thus, this condition is considered to be a potential degradation of
the level of safety of the plant.

As used in this EAL, “required” means the vital DC buses necessary to support operation of
the in-service, or operable, train or trains of SAFETY SYSTEM equipment. For example, if
Train A is out-of-service (inoperable) for scheduled outage maintenance work and Train B is
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in-service (operable), then a loss of vital DC power affécting Train B would require the
declaration of an Ynusual-EvertNOUE. A loss of vital DC power to Train A would not warrant
‘an emergency classification.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Depending upon the event, escalation of the emergency classification level would be via IC
CA1 or CA3, or an IC in Reeognition-Category AM.

This cold condition EAL is equivalent to the hot condition EAL MS2.1.
Reference(s):

1. ()-AP-10.06, “Loss of DC Power”

2. UFSAR Section 8.4.4

3. NEI 99-01 CU4
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 5 — Loss of Communications

Initiating Condition: Loss of all onsite or offsite communications capabilities
EAL:

CuU5.1 NOUE

Loss of all Table C-6 onsite communication methods
OR

Loss of all Table C-6 State and local agency communication methods
OR

Loss of all Table C-6 NRC communication methods

Table C-6 Communication Methods

System Onsite State/ NRC
Local

Radio Communications System

Public Address and Intercom System

Private Branch Telephone Exchange (PBX)

X | X | X | X
x
x

Sound Powered Telephone System

Commercial Telephone System X X

Automatic Ring Downs (ARD) X

Instaphone Loop

Dedicated NRC Communications X

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, DEF — Defueled
Definition(s):

None
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Basis:

This IC addresses a significant loss of on-site or offsite communications capabilities. While not
a direct challenge to plant or personnel safety, this event warrants prompt notifications to
OROs-State and local agencies and the NRC.

This IC should be assessed only when extraordinary means are being utilized to make
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-
site information via individuals or multiple radio transmission points, individuals being sent to
offsite locations, etc.).

The first EAL condition EAL#4-addresses a total loss of the communications methods used in
support of routine plant operations. )

The second EAL condition EAL#2-addresses a total loss of the communications methods

used to notify all ©ROs-State and local agencies of an emergency declaration. The OROs
State and local agencies referred to here are {see-DeveloperNotes)the Commonwealth of
Virginia and affected local communities.

The third EAL condition EAL-#3-addresses a total loss of the communications methods used to
notify the NRC of an emergency declaration.

This cold condition EAL is equivalent to the hot condition EAL MU7.1.

Reference(s):

1. Surry Power Station Emergency Plan, Section 7.2, “Communications Systems”
2. UFSAR Section 7.7.1
3. NEI99-01 CU5
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Category: C — Cold Shutdown / Refueling System Malfunction

Subcategory: 6 — Hazardous Event Affecting Safety Systems

Initiating Condition: Hazardous event affecting SAFETY SYSTEMS needed for the current
operating mode

EAL:

CA6.1 Alert

The occurrence of any Table C-7 hazardous event
AND

Event damage has caused indications of degraded performance on one train of a SAFETY
SYSTEM needed for the current operating mode

AND EITHER:

e Event damage has caused indications of degraded performance to the second train
of the SAFETY SYSTEM needed for the current operating mode

e Event damage has resulted in VISIBLE DAMAGE to the second train of the
SAFETY SYSTEM needed for the current operating mode

(Notes 9, 10)

Note 9: If the affected SAFETY SYSTEM train was already inoperable or out of service before the hazardous
event occurred, then emergency classification is not warranted.

Note 10: If the hazardous évent only resulted in VISIBLE DAMAGE, with no indications of degraded
performance to at least one train of a SAFETY SYSTEM, then this emergency classification is not
warranted.

Table C-7 Hazardous Events

e Seismic event (earthquake)

e Internal or external FLOODING event
e High winds or tornado strike

e FIRE

e EXPLOSION

e Other events with similar hazard characteristics
as determined by the Shift Manager/SEM

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling
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Definition(s):

EXPLOSION - A rapid, violent and catastrophic failure of a piece of equipment due to
combustion, chemical reaction or overpressurization. A release of steam (from high energy
lines or components) or an electrical component failure (caused by short circuits, grounding,

arcing, etc.) should not automatically be considered an explosion. Such events require a post-
event inspection to determine if the attributes of an explosion are present.

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.

FLOODING - A condition where water is entering a room or area faster than installed
equipment is capable of removal, resulting in a rise of water level within the room or area.

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (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;

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

VISIBLE DAMAGE - Damage to a SAFETY SYSTEM train that is readily observable without
measurements, testing, or analysis. The visual impact of the damage is sufficient to cause
concern regarding the operability or reliability of the affected SAFETY SYSTEM train.

Basis:

This IC addresses a hazardous event that causes damage to SAFETY SYSTEMS needed for
the current operating mode. In order to provide the appropriate context for consideration of an
ALERT classification, the hazardous event must have caused indications of degraded SAFETY
SYSTEM performance in one train, and there must be either indications of performance issues
with the second SAFETY SYSTEM train or VISIBLE DAMAGE to the second train such that
the potential exists for this second SAFETY SYSTEM ftrain to have performance issues. In
other words, in order for this EAL to be classified, the hazardous event must occur, at least
one SAFETY SYSTEM train must have indications of degraded performance, and the second
SAFETY SYSTEM train must have indications of degraded performance or VISIBLE DAMAGE
such that the potential exists for performance issues. Note that this second SAFETY SYSTEM
train is from the same SAFETY SYSTEM that has indications of degraded performance;
commercial nuclear power plants are designed to be able to support single system issues
without compromising public health and safety from radiological events.

Indications of degraded performance addresses damage to a SAFETY SYSTEM train that is in
service/operation since indications for it will be readily available. The indications of degraded
performance should be significant enough to cause concern regarding the operability or
reliability of the SAFETY SYSTEM train.

VISIBLE DAMAGE addresses damage to a SAFETY SYSTEM train that is not in
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service/operation and that potentially could cause performance issues. Operators will make
this determination based on the totality of available event and damage report information. This
is intended to be a brief assessment not requiring lengthy analysis or quantification of the
damage. This VISIBLE DAMAGE should be significant enough to cause concern regarding the
operability or reliability of the SAFETY SYSTEM train.

An event affecting equipment common to two or more trains of a safety system (i.e., there are
indications of degraded performance and/or VISIBLE DAMAGE affecting the common
equipment) should be classified as an Alert under this EAL, as appropriate to the plant mode.
By affecting the functionality of multiple trains of a safety system, the loss of the common
equipment effectively meets the two-train impact criteria that underlie the EALs and bases.

An event affecting a single-train safety system (i.e., there are indications of degraded
performance and/or VISIBLE DAMAGE affecting the one train) would not be classified under
this EAL because the two-train impact criteria that underlie the EALs and bases would not be
met. If an event affects a single-train safety system, then the emergency classification should
be made based on plant parameters/symptoms meeting the EALs for another IC. Depending
upon the circumstances, classification may also occur based on SEM judgement.

An event that affects two trains of a safety system (e.g., one train has indications of degraded
performance and the other VISIBLE DAMAGE) that also has one or more additional trains
should be classified as an Alert under this EAL, as appropriate to the plant mode. This
approach maintains consistency with the two-train impact criteria that underlie the EALs and
bases and is warranted because the event was severe enough to affect the functionality of two
trains of a safety system despite plant design criteria associated with system and system train
separation and protection. Such an event may have caused other plant impacts that are not
immediately apparent.

Escalation of the emergency classification level would be via IC CS1 or AS1.
This cold condition EAL is equivalent to the hot condition EAL MAS8.1.
Reference(s):

1. EP FAQ 2016-002
2. NEI 99-01 CA6
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Category E — Independent Spent Fuel Storage Installation (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 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..

A NOUE is declared on the basis of the occurrence of an event of sufficient magnitude that a
loaded cask CONFINEMENT BOUNDARY is damaged or violated.

The SPS ISFSl is located outside the SPS PLANT PROTECTED AREA but within the OWNER
CONTROLLED AREA. Therefore 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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Category: - ISFSI

Subcategory: Confinement Boundary

Initiating Condition: Damage to a loaded cask CONFINEMENT BOUNDARY
EAL: '

EU1.1 NOUE )

Damage to a loaded cask CONFINEMENT BOUNDARY as indicated by an on-contact
radiation reading on the surface of a loaded spent fuel cask > any Table E-1 limit

Table E-1 ISFSI Cask Surface Dose Rate Limits

SSSC HSM-H

e 152 mrem/hr (neutron + gamma) e 1,600 mrem/hr at the front bird screen
average on top of the cask )
e 4 mrem/hr at the door centerline
e 448 mrem/hr (neutron + gammay) ] _
average Qn the Side of the Cask ® 4 mrem/hr at the end Shleld Wa" eXteI‘IOI"

Mode Applicability:
All
Definition(s):

CONFINEMENT BOUNDARY- The barrier(s) between spent fuel and the environment once
the spent fuel is processed for dry storage. As related to the SPS ISFSI, Confinement
Boundary is defined as the Sealed Surface Storage Cask (SSSC) or NUHOMS Dry Shielded
Canister (DSC).

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is
designed and constructed for the interim storage of spent nuclear fuel and other radioactive
materials associated with spent fuel storage. N

Basis:

This IC addresses an event that results in damage to the CONFINEMENT BOUNDARY of a
storage cask containing spent fuel. It applies to irradiated fuel that is licensed for dry storage
beginning at the point that the loaded storage cask is sealed. The issues of concern are the
creation of a potential or actual release path to the environment, degradation of one or more
fuel assemblies due to environmental factors, and configuration changes which could cause
challenges in removing the cask or fuel from storage.

The existence of “damage” is determined by radiological survey. The specified EAL threshold
values correspond to 2 times the bounding Sealed Surface Storage Cask (SSSC) or Horizontal
Storage Module (HSM-H) external surface dose rate limits (ref. 1, 2, 3). The technical
‘specification multiple of “2 times”, which is also used in Recegnition-Category A-R IC AU4RU1,
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is used here to distinguish between non-emergency and emergency conditions. The emphasis
for this classification is the degradation in the level of safety of the spent fuel cask and not the
magnitude of the associated dose or dose rate. lt is recognized that in the case of extreme
damage to a loaded cask, the fact that the “on-contact” dose rate limit is exceeded may be
determined based on measurement of a dose rate at some distance from the cask.

SPS utilizes the following dry cask storage systems (ref 1, 2, 3):

Transnuclear TN-32 (SSSC)

GNSI Castor V/21 (SSSC)

GNSI Castor X/33 (SSSC)

Westinghouse MC-10 (SSSQC)

NAC International NAC-128 (SSSC)
NUHOMS HD System (32PTH DSC/HSM-H)

Security-related events for ISFSIs are covered under ICs HU1 and HA1.

Reference(s):
1. Surry ISFSI SAR Section 7.3.2.1, “Cask Surface Dose Rates”
2. SNM-2501 Appendix A, Surry ISFSI Technical Specifications Section 3.3, “Dose Rates”

3. Certificate of Compliance 1030, “Transnuclear, Inc. Safety Analysis for the NUHOMS HD
Horizontal Modular Storage System for Irradiated Nuclear Fuel Appendix A NUHOMS HD
System Generic Technical Specifications Section 5.4 HSM-H Dose Rate Evaluation
Program”

4. 0-AP-52, “ISFSI TRBL”
5. NEI 99-01 E-HU1

Page 120 of 268



Surry Power Station Units 1 and 2 Serial No. 18-364
Emergency Action Levels Technical Bases Document Docket Nos. 50-280/281; 72-2/55
Attachment 1 Emergency Action Level Technical Bases ) Enclosure 5; Attachment 2

Category F — Fission Product Barrier Degradation

EAL Group: Hot Conditions (RCS temperature > 200°F); EALs in
this category are applicable only in one or more 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. Fuel Clad Barrier (FC): The Fuel Clad Barrier consists of the cladding material that
contains the fuel pellets.

B. Reactor Coolant System Barrier (RCS): The RCS Barrier includes the RCS primary side
and its connections up to and including the pressurizer safety and relief valves, and
other connections up to and including the primary isolation valves.

C. Containment Barrier (CTMT): The Containment Barrier includes the containment
building and connections up to and including the outermost containment isolation
valves. This barrier also includes the main steam, feedwater, and blowdown line
extensions outside the containment building up to and including the outermost
secondary side isolation valve. Containment Barrier thresholds are used as criteria for
escalation of the Emergency Classification Level (ECL) from an Alert to a Site Area
Emergency or a General Emergency.

The EALs in this category require evaluation of the loss and potential loss thresholds listed in
the fission product barrier matrix of Table F-1. “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:

Alert:
Any loss or any potential loss of either Fuel Clad or RCS Barrier

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

The logic used for emergency classification based on fission product barrier monitoring should
reflect the following considerations:

e The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the
Containment Barrier.

o UnusualEvenrtNOUE ICs associated with RCS and Fuel Clad Barriers are addressed
under System Malfunction ICs.
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For accident conditions involving a radiological release, evaluation of the fission product
barrier thresholds will need to be performed in conjunction with dose assessments to
ensure correct and timely escalation of the emergency classification. For example, an
evaluation of the fission product barrier thresholds may result in a Site Area Emergency
classification while a dose assessment may indicate that an EAL for General
Emergency IC AG4+RG1 has been exceeded.

The fission product barrier thresholds specified within a scheme reflect plant-specific
SPS design and operating characteristics.

As used in this category, the term RCS leakage encompasses not just those types
defined in Technical Specifications but also includes the loss of RCS mass to any
location— inside the containment, an interfacing system, or outside of the containment.
The release of liquid or steam mass from the RCS due to the as-designed/expected
operation of a relief valve is not considered to be RCS leakage.

At the Site Area Emergency level, EAL users should maintain cognizance of how far
present conditions are from meeting a threshold that would require a General
Emergency declaration. For example, if the Fuel Clad and RCS fission product barriers
were both lost, then there should be frequent assessments of containment radioactive
inventory and integrity. Alternatively, if both the Fuel Clad and RCS fission product
barriers were potentially lost, the Emergeney-DirecterSEM would have more assurance
that there was no immediate need to escalate to a General Emergency.
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Category: Fission Product Barrier Degradation

Subcategory: 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 barrier (Table F-1)

Mode Applicability:
1 - Power Operation, 2 — Reactor Critical, 3 — Hot Shutdown, 4 - Intermediate Shutdown

Definition(s):
None

Basis:
Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 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 resuits in declaration of a Site
Area Emergency under EAL FS1.1

Reference(s):
1. NEI99-01 FA1
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Category: Fission Product Barrier Degradation

Subcategory: N/A

Initiating Condition: Loss or potential Idss of any two barriers

EAL:

FS1.1 Site Area Emergency

Loss or potential loss of any two barriers (Table F-1)

Mode Applicability:
1 - Power Operation, 2 — Reactor Critical, 3 — Hot Shutdown, 4 - Intermediate Shutdown
Definition(s):

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 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:

e One barrier loss and a second barrier loss (i.e., loss - loss)

e One barrier loss and a second barrier potential loss (i.e., loss - potential loss)

e _One barrier potential loss and a second barrier potential loss (i.e., potential loss -
potential loss)

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, they would have greater assurance that
escalation to a General Emergency is less IMMINENT.

Reference(s):
1. NEI 99-01 FS1
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Category: Fission Product Barrier Degradation

Subcategory: N/A

Initiating Condition: Loss of any two barriers and loss or potential loss of third the barrier
EAL.:

FG1.1 General Emergency
Loss of any two barriers
AND
Loss or potential loss of the third barrier (Table F-1)

Mode Applicability:

1 - Power Operation, 2 — Reactor Critical, 3 — Hot Shutdown, 4 - Intermediate Shutdown
Definition(s):

None

Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 lists the.
fission product barrier thresholds, bases and referénces.

At the General Emergency classification level each barrier is weighted equally. A General
Emergency is therefore appropriate for any combination of the following conditions:

o Loss of Fuel Clad, RCS and Containment Barriers

e | oss of Fuel Clad and RCS Barriers with potential loss of Containment Barrier

o | oss of RCS and Containment Barriers with potential loss of Fuel Clad Barrier

e | oss of Fuel Clad and Containment Barriers with potential loss of RCS Barrier

Reference(s):
1. NEI1 99-01 FG1
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Table F-1 Fission Product Barrier Threshold Matrix & Bases

Table F-1 lists the threshold conditions that define the Loss and Potential Loss of the three
fission product barriers (Fuel Clad, Reactor Coolant System, and Containment). The table is
structured so that each of the three barriers occupies adjacent columns. Each fission product
barrier column is further divided into two columns; one for Loss thresholds and one for
Potential Loss thresholds.

The first column of the table (to the left of the Fuel Clad Loss column) lists the categories
(types) of fission product barrier thresholds. The fission product barrier categories are:

A. RCS or SG Tube Leakage

B. Inadequate Heat removal

C. CTMT Radiation / RCS Activity
D. CTMT Integrity or Bypass

E. SEM Judgment

Each category occupies a row in Table F-1 thus forming a matrix defined by the categories.
The intersection of each row with each Loss/Potential Loss column forms a cell in which one or
more fission product barrier thresholds appear. If NEl 99-01 does not define a threshold for a
barrier Loss/Potential Loss, the word “None” is entered in the cell.

Thresholds are assigned sequential numbers within each barrier column beginning with
number one.

If a cell in Table F-1 contains more than one numbered threshold, each of the numbered
thresholds, if exceeded, signifies a Loss or Potential Loss of the barrier. It is not necessary to
exceed all of the thresholds in a category before declaring a barrier Loss/Potential Loss.

Subdivision of Table F-1 by category facilitates association of plant conditions to the applicable
fission product barrier Loss and Potential Loss thresholds. This structure promotes a
systematic approach to assessing the classification status of the fission product barriers.

When equipped with knowledge of plant conditions related to the fission product barriers, the
EAL-user first scans down the category column of Table F-1, locates the likely category and
then reads across the fission product barrier Loss and Potential Loss thresholds in that
category to determine if a threshold has been exceeded. If a threshold has not been exceeded,
the EAL-user proceeds to the next likely category and continues review of the thresholds in the
new category

If the EAL-user determines that any threshold has been exceeded, by definition, the barrier is
lost or potentially lost — even if multiple thresholds in the same barrier column are exceeded,
only that one barrier is lost or potentially lost. The EAL-user must examine each of the three
fission product barriers to determine if other barrier thresholds in the category are lost or
potentially lost. For example, if containment radiation is sufficiently high, a Loss of the Fuel
Clad and RCS Barriers and a Potential Loss of the Containment Barrier can occur. Barrier
Losses and Potential Losses are then applied to the algorithms given in EALs FG1.1, FS1.1,
and FA1.1 to determine the appropriate emergency classification.
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Table F-1 Fission Product Barrier Threshold Matrix

Fuel Clad Barrier (FC)

Reactor Coolant System Barrier (RCS)

Containment Barrier (CTMT)

Category Loss Potential Loss Loss Potential Loss Loss Potential Loss
A 1. An automatic or manual Safety 1. UNISOLABLE RCS or SG tube 1. Aleaking or RUPTURED SG is
Injection (SI) actuation required by leakage > 150 gpm FAULTED outside of CTMT
EITHER:
RC?u%rESG None None 2. Integrity-RED Path conditions None
Leakage o UNISOLABLE RCS leakage met
¢ 8G tube RUPTURE
1. Core Cooling-RED Path 1. Core Cooling-ORANGE Path 3. Heat Sink-RED Path conditions met Core Cooling-RED PATH conditions
B conditions met conditions met AND met
. - Heat sink is required AND
Inadequate 2. Heat Sink-RED Path conditions None None Restoration procedures not
Heat Removal met effective within 15 min.
AND (Note 1)
Heat sink is required
2. CTMT High range Radiation 2. CTMT High range Radiation CTMT High range Radiation
Monitor RM-RI-( )27/28 Monitor RM-RI-( }27/28 reading Monitor RM-RI-( )27/28 reading >
reading > Table F-2 column > Table F-2 column RCS Loss Table F-2 column CTMT
Fuel Clad Loss Potential Loss
3. Coolant activity > 300 uCi/gm
C DEI-131
MT 4. Doserate at 1 ft. from an
c:r " unpressurized RCS sample None None None
Radiation /
=Table F-3
RCS
Activity 5. Sample line dose rate
threshold =Table F-4
6. With letdown in service, Reactor
Coolant Letdown Radiation
Monitor CH-RI-( }18/19
> 5E+06 cpm
2. CTMT isolation (Phase 1, 2 or 3) Containment-RED Path conditions
is required met
AND EITHER:
- ) CTMT hydrogen concentration
D o CTMT integrity has been lost 24%
based on SEM judgment L
CTMT None None None None ludg CTMT pressure > 23 psia with
Integrity or o UNISOLABLE pathway from < one full train of CTMT heat
Bypass CTMT atmosphere to the removal systems (Note 11)
environment exists operating per design for =15 min.
Note 1
3. Indications of UNISOLABLE RCS ( )
leakage outside of CTMT
E 7. Any condition in the opinion of 3. Any condition in the opinion of 3. Any condition in the opinion of the | 4. Any condition in the opinion of the 4. Any condition in the opinion of the Any condition in the opinion of the

SEM
Judgment

the SEM that indicates loss of
the fuel clad barrier

the SEM that indicates potential
loss of the fuel clad barrier

SEM that indicates loss of the
RCS barrier

SEM that indicates potential loss of
the RCS barrier

SEM that indicates loss of the
CTMT barrier

SEM that indicates potential loss of
the CTMT barrier
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Barrier: Fuel Clad

Category: A. RCS or SG Tube Leakage

Degradation Threat: Loss

Threshold:

None
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Barrier: Fuel Clad

Category: A. RCS or SG Tube Leakage

Degradatibn Threat: Potential Loss

Threshold:

None
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Barrier: Fuel Clad

Category: B. Inadequate Heat Removal

Degradation Thre'at:" Loss

Threshold:

1. Core Cooling-RED Path conditions met

Definition(s):
None
Basis:

This reading-condition indicates temperatures within the core are sufficient to cause significant
superheating of reactor coolant.

The loss threshold is based on meeting either CSFST Core Cooling Red péth criteria

(ref. 1, 2): :

o Core Exit Thermocouple readings =1,200 °F.

e Core exit TCs are >700°F with RCS subcooling based on core éxit TCs <30°F [85°F],
no RCPs are running, and RVLIS full range is <46%

Reference(s):

1. F-2, “Core Cooling”

2. ()-FR-C.1, “Response to Inadequate Core Cooling”

3. NEI 99-01 Inadequate Heat Removal Fuel Clad Loss 2.A
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Barrier: Fuel Clad

Category: B. Inadequate Heat Removal

Degradation Thréat: Potential Loss

Threshold:

1. Core Cooling-ORANGE Path conditions met

Definition(s):
None
Basis:

This reading-condition indicates a reduction in reactor vessel water level sufficient to allow the
onset of heat-induced cladding damage.

The potential loss threshold is based on meeting the CSFST Core Cooling Orange Path
criteria.

CSFST Core Cooling-ORANGE path is entered if core exit thermocouples (TCs) are
< 1,200°F. RCS subcooling based on core exit TCs is <30°F [85°F], and either of the following

(ref. 1, 2):
¢ No RCPs are running and either: core exit TCs are =700°F and RVLIS full range is
> 46%., or core exit TCs are < 700°F and RVLIS full range is <46%.

o At least one RCP is running and Reactor Vessel water level is <the specified RVLIS
dynamic head readings based on the number of RCPs running.

Reference(s):

1. F-2, “Core Cooling”

2. ()-FR-C.1, “Response to Inadequate Core Cooling”

3. NEI 99-01 Inadequate Heat Removal Fuel Clad Potential Loss 2.A
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Barrier: Fuel Clad

Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

2. Heat Sink-RED Path conditions met
AND
Heat sink is required

Definition(s):
None
Basis:

The potential loss threshold is based on meeting the CSFST Heat Sink Red Path criteria of
both of the following conditions existing (ref. 1):

¢ Narrow Range levels in all SGs < 12% [18%]
o Total feedwater flow to SGs <350 gpm [450 gpm]

This condition indicates an extreme challenge to the ability to remove RCS heat using the
steam generators (i.e., loss of an effective secondary-side heat sink). This condition
represents a potential loss of the Fuel Clad Barrier. In accordance with EOPs, there may be
unusual accident conditions during which operators intentionally reduce the heat removal
capability of the steam generators; during these conditions, classification using threshold is not
warranted.

The phrase “and heat sink required” precludes the need for classification for conditions in
which RCS pressure is less than SG pressure or Heat Sink-RED path entry was created
through operator action directed by an EOP. For example, FR-H.1 is entered from CSFST
Heat Sink-Red. Step 1 tells the operator to determine if secondary heat sink is required by
checking that RCS pressure is greater than any non-faulted SG pressure and RCS Tyt is
greater than 350°F. If these conditions exist, Heat Sink is required. Otherwise, the operator is
to either go to the procedure and step in effect or place RHR in service for heat removal. For
large LOCA events inside the Containment, the SGs are irrelevant because heat removal
through the containment heat removal systems takes place. Therefore, Heat Sink Red should
not be required and, should not be assessed for EAL classification because a LOCA event
alone should not require higher than an Alert classification. (ref. 1, 2).

Meeting this threshold results in a Site Area Emergency because this threshold is identical to
RCS Barrier Potential Loss threshold 2:AB.3; both will be met. This condition warrants a Site
Area Emergency declaration because inadequate RCS heat removal may result in fuel heat-up
sufficient to damage the cladding and increase RCS pressure to the point where mass will be
lost from the system. '

Reference(s):
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1. F-3, “‘Heat Sink” |
2. ()-FR-H.1, “Response to Loss of Secondary Heat Sink”
3. NEI 99-01 Inadequate Heat Removal Fuel Clad Potential Loss 2.B
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Barrier: Fuel Clad

Category: ' C. CTMT Radiation / RCS Activity

Degradation Threat: Loss

Threshold:

2. CTMT high range radiation monitor RM-RI-( )27/28 reading > Table F-2 column Fuel
Clad Loss

Table F-2 CTMT High Range Radiation Monitor Barrier Thresholds
RM-RI-( )27 or RM-RI-( )28
Time > Shutdown Fuel Clad Loss RCS Loss CTMT Potential Loss

(hrs) (R/hr) (R/hr) (R/hr)

<2 95 5 380
>2-<4 65 5 260
>4 - <8 35 5 140
>8- <14 15. 5 60
>14 8 5 32

Definition(s):
None
Basis:

Containment radiation monitor readings greater than the Table F-2 Fuel Clad Loss column
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 5% clad failure into the containment atmosphere. Reactor coolant concentrations of this
maghnitude are several times larger than the maximum concentrations (including iodine spiking)
allowed within Technical Specifications and are therefore indicative of fuel damage

Time after shutdown values are provided to account for radioactive decay.

The values specified in Table F-2 were developed using a method to minimize error (+/-) for
the threshold value within each defined time period. Time periods were chosen to fit monitor
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response (fast changes in response early following reactor shutdown are broken up into
smaller time periods to better approximate expected change). Values were chosen within
each time period to minimize error (<50%) to the highest and lowest response within the range.

The radiation monitor reading in this threshold is higher than that specified for RCS Barrier
Loss threshold C.4-2 since it indicates a loss of both the Fuel Clad barrier and the RCS barrier.
Note that a combination of the two monitor readings appropriately escalates the ECL to a Site
Area Emergency. '

There is no Potential Loss threshold associated with RCS Activity / Containment Radiation.
-Reference(s):

1. Calculation RA-0063, “Expected Containment High Range Radiation Monitor Response to
a LOCA Based on Fuel Rod Gap Fractions Defined in NUREG 1228” '

2. NEI 99-01 CTMT Radiation / RCS Activity FC Loss 3.A
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Barrier: Fuel Clad

Category: C. CTMT Radiation / RCS Activity

Degradation Threat: Loss

Threshold:

3. Coolant activity > 300 uCi/gm DEI-131

Definition(s):

None

Basis:

This threshold‘indicates that RCS radioactivity concentration is greater than 300 uCi/gm DEI-
131. Reactor coolant activity above this level is greater than that expected for iodine spikes
and corresponds to an approximate range of 2% to 5% fuel clad damage. Since this condition

indicates that a significant amount of fuel clad damage has occurred, it represents a loss of the
Fuel Clad Barrier.

It is recognized that sample collection and analysis of reactor coolant with highly elevated
activity levels could require several hours to complete. Nonetheless, a sample-related
threshold is included as a’'backup to other indications.

There is no Potential Loss threshold associated with RCS Activify/ Containment Radiation.
Reference(s): | '
1. NEI 99-01 CTMT Radiation / RCS Activity FC Loss 3.B
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Barrier: Fuel Clad

Category: ' C. CTMT Radiation / RCS Activity

Degradation Threat: Loss

Threshold:

4. Dose rate at 1 ft. from an unpressurized RCS sample =Table F-3

Table F-3 FC Loss Coolant Activity Dose Rates
Time > Shutdown (hrs) mR/hr/ml
<2 15
>2—-<8 8
>8 3
Definition(s):
None
Basis:

This threshold indicates that RCS radioactivity concentration is greater than 300 uCi/gm DEI-
131. Reactor coolant activity above this level is greater than that expected for iodine spikes
and corresponds to an approximate range of 2% to 5% fuel clad damage. Since this condition
indicates that a significant amount of fuel clad damage has occurred, it represents a loss of the
Fuel Clad Barrier.

It is recognized that sample collection and analysis of reactor coolant with highly elevated
activity levels could require several hours to complete. Nonetheless, a sample-related
threshold is included as a backup to other indications._This EAL provides the ability to take a
dose rate off of an RCS sample to determine fuel clad barrier loss, without the need to analyze
the sample before making this determination. This EAL saves significant time by allowing
evaluation of contained radioactivity within the RCS by a direct dose rate measurement.

Per Engineering Calculation RA-0059, dose rate is assumed to result from radioactive iodines
(I-131 thru 1-135) in RCS in concentrations corresponding to the loss of 5% of gap radioactivity
of the core. For 5% loss of gap radioactivity (~300 uCi/gm DEI-131), 2% of the core inventory
of radioactive iodines are assumed to be contained in the gap. The values contained in Table
F-3 (FC Loss Coolant Activity Dose Rates) represent expected one foot dose rates per mi of
sample based on time since reactor shutdown to the time when the sample is taken. The
expected dose rate is a near linear relationship with the volume of the sample, so any volume
collected can be determined by dividing the measured dose rate by the sample volume and
comparing to the threshold value from Table F-3 for the applicable time frame. These dose
rates assume no ECCS injection so there is no dilution credited which would vary coolant
volume. Values in the table have been rounded for ease of use. The > 8 hour threshold is
conservative up to 24 hours following reactor shutdown. After 24 hours, the expected
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response from radioactive iodine levels off. Therefore, the value shown for > 8 hours applies
for all samples taken 8 hours or more since reactor shutdown (ref. 1, 2).

The values specified in Table F-3 were developed using a method to minimize error (+//-) for
the threshold value within each defined time period. Values were chosen to minimize error
from the highest to lowest dose rate within each range.

There is no Potential Loss threshold associated with RCS Activity / Containment Radiation.

Reference(s): g

1. Calculation RA-0059, “Detector Response to an RCS Sample for EAL Classification of Fuel
Clad Degradation and Barrier Loss”

2. NEI'99-01 CTMT Radiation / RCS Activity FC Loss 3.B
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Barrier: Fuel Clad

Category: C. CTMT Radiation / RCS Activity

Degradation Threat: Loss

Threshold:

5. Sample line dose rate threshold =Table F-4

Table F-4 FC Loss RCS Sample Line Dose Rates
Time > Shutdown (hrs) "~ Rir
<2
>2-<8 2
>8

Definition(s):
None
Basis:

This threshold indicates that RCS radioactivity concentration is greater than 300 uCi/gm dese
equivalenrtDE-I-131. Reactor coolant activity above this level is greater than that expected for
iodine spikes and corresponds to an approximate range of 2% to 5% fuel clad damage. Since
this condition indicates that a significant amount of fuel clad damage has occurred, it
represents a loss of the Fuel Clad Barrier.

Per Engineering Calculation RA-0079, dose rate is assumed to result from radioactive iodines
in the RCS in concentrations corresponding to the loss of 5% of gap radioactivity of the core.
The values contained in Table F-4 (FC Loss RCS Sample Line Dose Rates) represent fuel
clad failure thresholds when measured approximately 2" from the outside of the RCS hot leg
sample line. RCS sample line locations have been predetermined for use with this EAL.
Other RCS lines could be used if analyzed on a case-by-case basis. Values in the table have
been rounded for ease of use. The sample line dose rates have been calculated for various
time ranges after shutdown (ref. 1).

The values specified in Table F-4 were developed using a method to minimize error (+/-) for
the threshold value within each defined time period. Values were chosen to minimize error
from the highest to lowest dose rate within each range.

There is no Potential Loss threshold associated with RCS Activity / Containment Radiation.
- Reference(s):
1. Engineering Calculation RA-0079
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2. NEI 99-01 CTMT Radiation / RCS Activity FC Loss 3.B
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Barrier: Fuel Clad

Category: C. CTMT Radiation / RCS Activity

Degradation Threat: Loss

Threshold:

6. With letdown in service, Reactor Coolant Letdown Radiation Monitor
CH-RI-( )18/19 > 5E+06 cpm

Definition(s):
None
Basis:

This threshold indicates that RCS radioactivity concentration is greater than 300 uCi/gm dese
equivalent-DEI-131_(ref. 1). Reactor coolant activity above this level is greater than that
expected for iodine spikes and corresponds to an approximate range of 2% to 5% fuel clad
damage. Since this condition indicates that a significant amount of fuel clad damage has
occurred, it represents a loss of the Fuel Clad Barrier.

A value of 5E+06 cpm was selected because it is the midpoint of the highest decade on the
readable scale for the radiation monitor.

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 (ref. 2).

There is no Potential Loss threshold associated with RCS Activity / Containment Radiation.

Reference(s):

1. Calculation No. PA-0236, Rev. 0, Add. A “Post Accident Letdown Radiation Monitor
Response for Surry”

2. SDBD-SPS-RM, “System Design Basis Document for Radiation Monitoring System Surry
Power Station”

3. NEI99-01 CTMT Radiation / RCS Activity FC Loss 3.B
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Category: ' C. CTMT Radiation / RCS Activity
Degradation Threat: Potential Loss

Threshold:

Serial No. 18-364
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None
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Barrier: Fuel Clad

Category: D. CTMT Integrity or Bypass

Degradation Threat: Loss

Threshold:

None
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Barrier: Fuel Clad

Category: D. CTMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Fuel Clad

Category: E. SEM Judgment

Degradation Threat: Loss

Threshold:

7. Any condition in the opinion of the SEM that indicates loss of the Fuel Clad barrier

Definition(s):
None
Basis:

This threshold addresses any other factors that are to be used by the Emergeney-DirectorSEM
“in determining whether the Fuel Clad barrier is lost.

Reference(s):
1. NEI 99-01 Emergency Director Judgment Fuel Clad Loss 6.A
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Barrier: Fuel Clad

Category: F. SEM Judgment

Degradation Threat: Potential Loss

Threshold:

3. Any condition in the opinion of the SEM that indicates potential loss of the Fuel Clad
barrier

Definition(s):
None
Basis:

This threshold addresses any other factors that are to be used by the Emergeney-DirectorSEM
in determining whether the Fuel Clad barrier is potentially lost. The EmergeneyDBirectorSEM
should also consider whether or not to declare the barrier potentially lost in the event that
barrier status cannot be monitored. -

Reference(s):
1.  NEI 99-01 Emergency Director Judgment Potential Fuel Clad Loss 6.A
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Barrier: Reactor Coolant System

Category: A. RCS or S/G Tube Leakage

Degradation Threat: Loss

Threshold:

1. An automatic or manual Safety Injection (Sl) actuation required by EITHER:
e UNISOLABLE RCS leakage
e SG tube RUPTURE

Definition(s):
UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

RUPTURE - The condition of a steam generator in which primary-to-secondary leakage is of
sufficient magnitude to require a safety injection.

Basis:

This threshold is based on an UNISOLABLE RCS leak of sufficient size to require an
automatic or manual actuation of the Emergency Core Cooling System (ECCS). This condition
clearly represents a loss of the RCS Barrier.

This threshold is applicable to unidentified and pressure boundary leakage, as well as
identified leakage. It is also applicable to UNISOLABLE RCS leakage through an interfacing
system. The mass loss may be into any location — inside containment, to the secondary-side
(i.e., steam generator tube leakage) or outside of containment.

A steam generator with primary-to-secondary leakage of sufficient magnitude to require a
safety injection is considered to be RUPTURED. If a RUPTURED steam generator is also
FAULTED outside of containment, the declaration escalates to a Site Area Emergency since
the Containment Barrier Loss threshold 4-AA.1 will also be met.

This threshold does not apply to a Safety Injection (SI) actuation not caused by excessive RCS
leakage (i.e., steamline AP or high steam flow) (ref. 1).

If EOPs direct operators to open the Pressurizer pressure relief valves to implement a core
cooling strateqy (i.e., a “feed and bleed” cooldown), then there will exist a reactor coolant flow
path from the RCS, past the “pressurizer safety and relief valves” and into the containment that
operators cannot isolate without compromising the effectiveness of the strateqgy (i.e., for the
strategy to be effective, the valves must be kept in the open position); therefore, the flow
through the pressure relief line is UNISOLABLE. In this case, the ability of the RCS pressure
boundary to serve as an effective barrier to a release of fission products has been eliminated
and thus this condition constitutes a loss of the RCS barrier.

Reference(s):

1. ()-E-0, “Reactor Trip or Safety Injection”
2. ()-E-3, “Steam Generator Tube Rupture”
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3. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Loss 1.A
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Barrier: Reactor Coolant System

Category: A. RCS or S/G Tube Leakage

Degradation Threat: Potential Loss

Threshold:

1. UNISOLABLE RCS or SG tube leakage > 150 gpm

Definition(s):
UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.
Basis:

This threshold is based on an UNISOLABLE RCS leak that results in the inability to maintain
pressurizer level within specified limits by operation of a normally used charging {makeup}
pump, but an EGGSHSI} actuation has not occurred. The threshold is met when RCS leakage

is determined to exceed 150 gpm excluqu normal reductions i in RCS mventorv such as

This threshold is applicable to unidentified and pressure boundary leakage, as well as
identified leakage. It is also applicable to UNISOLABLE RCS leakage through an interfacing
system. The mass loss may be into any location — inside containment, to the secondary-side
(i.e., steam generator tube leakage) or outside of containment.

If a-the leaking steam generator (> 150 gpm) is also FAULTED outside of containment, the
declaration escalates to a Site Area Emergency since the Containment Barrier Loss threshold

| 4.AA.1 will also be met.

Reference(s):

1. SPS UFSAR Table 9.1-2, “Chemical and Volume Control System Principal Component
Data Summary”
2 NEI99-01 RCS or SG Tube Leakage Reactor Coolant System Potential Loss 1.A
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Barrier: Reactor Coolant System

Category: A. RCS or S/G Tube Leakage

Degradation Threat: Potential Loss

Threshold:

2. Integrity-RED Path conditions met

Definition(s):
None
Basis:

3
This condition indicates an extreme challenge to the integrity of the RCS pressure boundary
due to pressurized thermal shock — a transient that causes rapid RCS cooldown while the RCS
is in Mode 3 or higher (i.e., hot and pressurized).

The potential loss threshold is defined by the CSFST Integrity - RED path. CSEST Integrity -
Red Path plant conditions (> 100°F/hr cold leg cooldown) and associated PTS Limit A Curve
indicates an extreme challenge to the safety function when plant parameters are to the left of
the limit curve following excessive RCS cooldown under pressure (ref. 1).

Reference(s):

1. F-4, “Integrity”

2. ()-FR-P.1, “Response to Imminent Pressurized Thermal Shock Condition”

3. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Potential Loss 1.B
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Barrier: Reactor Coolant System

Category: B. Inadequate Heat Removal

Degradation Threat: Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

3. Heat Sink-RED Path conditions met
AND
Heat sink is required

Definition(s):
None
Basis:

The potential loss threshold is based on meeting the CSFST Heat Sink Red Path criteria of
both of the following conditions existing (ref. 1):

« Narrow Range levels in all SGs < 12% [18%]

o Total feedwater flow to SGs <350 gpm [450 gpm]

This condition indicates an extreme challenge to the ability to remove RCS heat using the
steam generators (i.e., loss of an effective secondary-side heat sink). This condition
represents a potential loss of the RCS Barrier. In accordance with EOPs, there may be
unusual accident conditions during which operators intentionally reduce the heat removal
capability of the steam generators; during these conditions, classification using threshold is not
warranted.

The phrase “and heat sink required” precludes the need for classification for conditions in
which RCS pressure is less than SG pressure or Heat Sink-RED path entry was created
through operator action directed by an EOP. For example, FR-H.1 is entered from CSFST
Heat Sink-Red. Step 1 tells the operator to determine if heat sink is required by checking that
RCS pressure is greater than any non-faulted SG pressure and RCS Ty is greater than
350°F. If these conditions exist, Heat Sink is required. Otherwise, the operator is to either go to
the procedure and step in effect or place RHR in service for heat removal. For large LOCA
events inside the Containment, the SGs are irrelevant because heat removal through the
containment heat removal systems takes place. Therefore, Heat Sink Red should not be
required and, should not be assessed for EAL classification because a LOCA event alone
should not require higher than an Alert classification. (ref. 1, 2).

Meeting this threshold results in a Site Area Emergency because this threshold is identical to
Fuel Clad Barrier Potential Loss threshold 2B B.3; both will be met. This condition warrants a
Site Area Emergency declaration because inadequate RCS heat removal may result in fuel
heat-up sufficient to damage the cladding and increase RCS pressure to the point where mass
will be lost from the system.

Reference(s):
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1. F-3, “Heat Sink”
2. ()-FR-H:1, “Response to Loss of Secondary Heat Sink”
3. NEI 99-01 Inadequate Heat Removal RCS Loss 2.B
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Barrier: Reactor Coolant System

Category: C. CTMT Radiation/ RCS Activity
Degradation Threat: Loss '

Threshold:

2. CTMT high range radiation monitor RM-RI-( )27/28 reading > Table F-2 column RCS
Loss

Table F-2 CTMT High Range Radiation Monitor Barrier Thresholds
RM-RI-( )27 or RM-RI-( )28
Time > Shutdown Fuel Clad Loss RCS Loss CTMT Potential Loss
(hrs) (R/hr) (R/hr) (R/hr)
<2 95 5 380
>2-<4 65 5 260
>4 - <8 35 5 140
>8—- <14 15 5 60
> 14 8 5 32

Definition(s):
None
Basis:

A reading > 5 R/hr (minimum practical reading) on RM-RI-( )27/28 is indicative of a breach in
the RCS barrier (ref. 1, 2).

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant
mass into the containment, assuming that reactor coolant activity equals Technical
Specification allowable limits. This value is lower than that specified for Fuel Clad barrier loss
threshold 3-AC.2 since it indicates a loss of the RCS Batrrier only.

Because of the very high fuel clad integrity, only small amounts of noble gases would be
dissolved in the primary coolant. Conservative estimates 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
(RM-RI-()27/28) 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 (ref. 1). !

There is no Potential Loss threshold associated with RCS Activity / Containment Radiation.

Page 154 of 268



Surry Power Station Units 1 and 2 Serial No. 18-364

Emergency Action Levels Technical Bases Document Docket Nos. 50-280/281; 72-2/55
Attachment 1 Emergency Action Level Technical Bases Enclosure 5; Attachment 2
Reference(s):

1. Calculation RA-0063, “Expected Containment High Range Radiation Monitor Response to
a LOCA Based on Fuel Rod Gap Fractions Defined in NUREG 1228” ' :

2. NEI 99-01 CMT Radiation / RCS Activity RCS Loss 3.A
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Barrier: Reactor Coolant System

Category: C. CTMT Radiation/ RCS Activity

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: D. CTMT Integrity or Bypass

Degradation Threat: Loss

Threshold:

None ~
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Barrier: Reactor Coolant System

Category: ' D. CTMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: . E. SEM Judgment

Degradation Threat: Loss

Threshold:

3. Any condition in the opinion of the SEM that indicates loss of the RCS barrier

Definition(s):
None
Basis:

This threshold addresses any other factors that may be used by the Emergency-BirectorSEM
in determining whether the RCS barrier is lost.

Reference(s):
1. NEI 99-01 Emergency Director Judgment RCS Loss 6.A
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Barrier: Reactor Coolant System

Category: E. SEM Judgment

Degradation Threat: Potential Loss

Threshold:

4. Any condition in the opinion of the SEM that indicates potential loss of the RCS barrier

Definition(s):
None
Basis:

This threshold addresses any other factors that may be used by the Emergency-BirecterSEM
in determining whether the RCS barrier is potentially lost. The Emergency-DBirectorSEM
should also consider whether or not to declare the barrier potentially lost in the event that
barrier status cannot be monitored.

Reference(s):
1. NEI 99-01 Emergency Director Judgment RCS Potential Loss 6.A
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Barrier: Containment

Category: A. RCS or SG Tube Leakage

Degradation Threat: Loss

Threshold:

1. A Ieakihg or RUPTURED SG is FAULTED outside of CTMT

Definition(s):

FAULTED - The term applied to a steam generator that has a steam leak on the secondary
side of sufficient size to cause an uncontrolled drop in steam generator pressure or the steam
generator to become completely depressurized.

RUPTURED - The condition of a steam generator in which primary-to-secondary IeakageAis of
sufficient magnitude to require a safety injection.

Basis:

This threshold addresses a leaking or RUPTURED Steam Generator (SG) that is also
FAULTED outside of containment. The condition of the SG, whether leaking or RUPTURED,
is determined in accordance with the thresholds for RCS Barrier Potential Loss 4+-A-A.1and
Loss 4-AA.1, respectively. This condition represents a bypass of the containment barrier.

FAULTED is a defined term within the NEI 99-01 methodology; this determination is not
necessarily dependent upon entry into, or diagnostic steps within, an EOP. For example, if the
pressure in a steam generator is decreasing uncontrollably (fpart of the FAULTED definition)}}
and the FAULTED steam generator isolation procedure is not entered because EOP user rules
are dictating implementation of another procedure to address a higher priority condition, the
steam generator is still considered FAULTED for emergency classification purposes.

The FAULTED criterion establishes an appropriate lower bound on the size of a steam release
that may require an emergency classification. Steam releases of this size are readily
observable with normal Control Room indications. The lower bound for this aspect of the
containment barrier is analogous to the lower bound criteria specified in IC SY4-MU4 for the
fuel clad barrier (i.e., RCS activity values) and IC SU5-MUS for the RCS barrier (i.e., RCS leak
rate values).

This threshold also applies to prolonged steam releases necessitated by operational
considerations such as the forced steaming of a leaking or RUPTURED steam generator
directly to atmosphere to cooldown the plant, or to drive an auxiliary (emergency) feed water
pump. These types of conditions will result in a significant and sustained release of radioactive
steam to the environment (and are thus similar to a FAULTED condition). The inability to
isolate the steam flow without an adverse effect on plant cooldown meets the intent of a loss of
containment.

Steam releases associated with the expected operation of a SG power operated relief valve or
safety relief valve do not meet the intent of this threshold. Such releases may occur
intermittently for a short period of time following a reactor trip as operators process through
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emergency operating procedures to bring the plant to a stable condition and prepare to initiate
a plant cooldown. Steam releases associated with the unexpected operation of a valve (e.g., a
stuck-open safety valve) do meet this threshold.

Following an SG tube leak or rupture, there may be minor radiological releases through a
secondary-side system component (e.g., air ejectors, gland seal exhausters, valve packing,
etc.). These types of releases do not constitute a loss or potential loss of containment but
should be evaluated using the Resognition-Category A-R ICs.

The emergency classification levels resulting from primary-to-secondary leakage, with or
without a steam release from the FAULTED SG, are summarized below.

Affected SG is FAULTED
Outside of Containment?

P-to-S Leak Rate Yes No
Less than or equal to 25 gpm No classification No classification
Greater than 25 gpm % per % per
Greatgr than 150 gngequir—gs _ '
(_makeup)_pumpepem%}en—ef—a—standby—eha;gmgmcsﬁamer Site Area FEg]Iigency per Alert per FA1.1
Potential Loss)

Requires an automatic or manual
ECCS (SIAS) actuation (RCS
Barrier Loss)

Site Area Emergency per

FS11 Alert per FA1.1

There is no Potential Loss threshold associated with RCS or SG Tube Leakage.

Reference(s):

1. 1-E-2 (2-E-2), “Faulted Steam Generator [solation”
2. 1-E-3 (2-E)-3), “Steam Generator Tube Rupture”
3. NEI 99-01 RCS or SG Tube Leakage Containment Loss 1.A
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Barrier: Containment

Category: A. RCS or SG Tube Leakage

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Containment

Category: B. Inadequate Heat Removal

Degradation Threat: Loss

None
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Barrier: Containment

‘ Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

1.- Core Cooling-RED Path conditions met
AND -
Restoration procedures not effective within 15 min. (Note 1)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.
Definition(s):

IMMINENT: The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

Basis:
The potential loss threshold is based on mee_tinq either CSFST Core Cooling Red Path criteria

(ref. 1, 2):

o Core Exit Thermocouple readings =1,200 °F.

e Core exit TCs are =700°F with RCS subcooling based on core exit TCs <30°F [85°F].
no RCPs are running, and RVLIS full range is <46%

and restoration procedures not effective within 15 minutes.

This condition represents an IMMINENT core melt sequence which, if not corrected, could lead
to vessel failure and an increased potential for containment failure. For this condition to occur
there must already have been a loss of the RCS Barrier and the Fuel Clad Barrier. If
implementation of a procedure(s) to restore adequate core cooling is not effective (successful)
within 15 minutes, it is assumed that the event trajectory will likely lead to core melting and a
subsequent challenge of the Containment Barrier.

The restoration procedure is considered “effective” if core exit thermocouple readings are
decreasing and/or if reactor vessel level is increasing. Whether or not the procedure(s) will be
effective should be apparent within 15 minutes. The Emergenecy-BirectorSEM should escalate
the emergency classification level to a General Emergency as soon as it is determined that the
procedure(s) will not be effective.

Severe accident analyses (e.g., NUREG-1150) have concluded that function restoration
procedures can arrest core degradation in a significant fraction of core damage scenarios, and
that the likelihood of containment failure is very small in these events. Given this, it is
appropriate to provide 15 minutes beyond the required entry point to determine if procedural
actions can reverse the core melt sequence.

Reference(s):
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1. F-2, “Core Cooling”
2. ()-FR-C.1, “Response to Inadequate Core Cooling”
3. NEI 99-01 Inadequate Heat Removal Containment Potential Loss 2.A

Page 166 of 268



Surry Power Station Units 1 and 2
Emergency Action Levels Technical Bases Document
Attachment 1 Emergency Action Level Technical Bases

Barrier: Containment
Category: C. CTMT Radiation/RCS Activity
Degradation Threat: Loss

Threshold:

Serial No. 18-364
Docket Nos. 50-280/281; 72-2/55
Enclosure 5; Attachment 2

None
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Barrier: Containment

Category: C. CTMT Radiation/RCS Activity

Degradation Threat: Potential Loss

Threshold:

2. CTMT high range radiation monitor RM RI -()27/28 reading > Table F-2 column CTMT
Potential Loss

Table F2 CTMT High Range Radiation Monitor Barrier Thresholds
RM-RI-( )27 or RM-RI-( )28
Time > Shutdown Fuel Clad Loss RCS Loss CTMT Potential Loss

(hrs) (R/hr) (R/hr) (R/hr)

<2 95 5 380
>2-<4 65 5 260
>4 - <8 35 5 140
>8—- <14 15 5 60
>14 8 5 32

Definition(s):
None
Basis:

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant
mass into the containment, assuming that 20% of the fuel cladding has failed. This level of
fuel clad failure is well above that used to determine the analogous Fuel Clad Barrier Loss and
RCS Barrier Loss thresholds_(ref. 1).

Time after shutdown values are provided to account for radioactive decay.

The values specified in Table F-2 were developed using a method to minimize error (+/-) for
the threshold value within each defined time period. Time periods were chosen to fit monitor
response (fast changes in response early following reactor shutdown are broken up into
smaller time periods to better approximate expected change). Values were chosen within
each time period to minimize error (<50%) to the highest and lowest response within the range.

NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power Plant
Accidents, indicates the fuel clad failure must be greater than approximately 20% in order for
there to be a major release of radioactivity requiring offsite protective actions. For this
condition to exist, there must already have been a loss of the RCS barrier and the Fuel Clad
barrier. It is therefore prudent to treat this condition as a potential loss of containment which
would then escalate the emergency classification level to a General Emergency.
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Reference(s):

1. Calculation RA-0063, “Expected Containment High Range Radiation Monitor Response to
a LOCA Based on Fuel Rod Gap Fractions Defined in NUREG 1228”

2. NEI 99-01 CMT Radiation / RCS Activity Containment Potential Loss 3.A
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" Barrier: Containment

Category: D. CTMT Integrity or Bypass

Degradation Threat: Loss

Threshold:

2. CTMT isolation (Phase 1, 2 or 3) is required
AND EITHER:
e CTMT integrity has been lost based on SEM judgment
e UNISOLABLE pathway from CTMT atmosphere to the environment exists

Definition(s): ‘
UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.
Basis:

The status of the containment barrier during an event involving steam generator tube leakage
is assessed using Loss Threshold 4-AA.1. Therefore this threshold is not appllcable to steam
generator tube leakage. .

These thresholds address a sntuatlon where containment isolation is required and one of two
conditions exists as discussed below.. Users are reminded that there may be accident and
release conditions that simultaneously meet both bulleted thresholds-4-A-4-and-4-A-2.

4-A4First Threshold — Containment integrity has been lost, i.e., the actual containment
atmospheric leak rate likely exceeds that associated with allowable leakage (or sometimes
referred to as design leakage). Following the release of RCS mass into containment,
containment pressure will fluctuate based on a variety of factors; a loss of containment integrity
condition may (or may not) be accompanied by a noticeable drop in containment pressure.
Recognizing the inherent difficulties in determining a containment leak rate during accident
conditions, it is expected that the Emergeney-DirectorSEM will assess this threshold using
judgment, and with due consideration given to current plant conditions, and available
operational and radiological data (e.g., containment pressure, readings on radiation monitors
outside containment, operating status of containment pressure control equipment, etc.).

Refer to the middle piping run of Figure 8-F-41. Two simplified examples are provided. One is
leakage from a penetration and the other is leakage from an in-service system valve. |
Depending upon radiation monitor locations and sensitivities, the Ieakage could be detected by
any of the four monitors depicted in the figure.

Another example would be a loss or potential loss of the RCS barrier, and the simultaneous
occurrence of two FAULTED locations on a steam generator where one fault is located inside
containment (e.g., on a steam or feedwater line) and the other outside of containment. In this
case, the associated steam line provides a pathway for the containment atmosphere to escape
to an area outside the containment.
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Following the leakage of RCS mass into containment and an increase in containment
pressure, there may be minor radiological releases associated with allowable (design)
containment leakage through various penetrations or system components. These releases do
not constitute a loss or potential loss of containment but should be evaluated using the

Recognition-Category A ICs.

4-A2Second Threshold — Conditions are such that there is an UNISOLABLE pathway for the
migration of radioactive material from the containment atmosphere to the environment. As
used here, the term “environment” includes the atmosphere of a room or area, outside the
containment, that may, in turn, communicate with the outside-the-plant atmosphere (e.g.,
through discharge of a ventilation system or atmospheric leakage). Depending upon a variety
of factors, this condition may or may not be accompanied by a noticeable drop in containment
pressure.

Refer to the top piping run of Figure 8-F-41. In this simplified example, the inboard and
outboard isolation valves remained open after a containment isolation was required (i.e.,
containment isolation was not successful). There is now an UNISOLABLE pathway from the
containment to the environment.

The existence of a filter is not considered in the threshold assessment. Filters do not remove
fission product noble gases. In addition, a filter could become ineffective due to iodine and/or
particulate loading beyond design limits (i.e., retention ability has been exceeded) or water
saturation from steam/high humidity in the release stream.

Leakage'between two interfacing liquid systems, by itself, does not meet this threshold.

Refer to the bottom piping run of Figure 8-F-41. In this simplified example, leakage in an RCP
seal cooler is allowing radioactive material to enter the Auxiliary Building. The radioactivity
would be detected by the Process Monitor. If there is no leakage from the closed water
cooling system to the Auxiliary Building, then no threshold has been met. If the pump
developed a leak that allowed steam/water to enter the Auxiliary Building, then_the second
threshold-4-B would be met. Depending upon radiation monitor locations and sensitivities, this
leakage could be detected by any of the four monitors depicted in the figure and cause the first
threshold 4-A-4-to be met as well.

Following the leakage of RCS mass into containment and an increase in containment
pressure, there may be minor radiological releases associated with allowable containment
leakage through various penetrations or system components. Minor releases may also occur if
a containment isolation valve(s) fails to close but the containment atmosphere escapes to an
enclosed system. These releases do not constitute a loss or potential loss of containment but
should be evaluated using the Recegnition-Category A-R ICs.

Reference(s):
1. NEI 99-01 CMT Integrity or Bypass Containment Loss 4.A
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Barrier: Containment

‘Category: D. CTMT Integrity or Bypass
Degradation Threat: Loss

Threshold:

3. Indications of UNISOLABLE RCS leakage outside of CTMT

Definition(s):
UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.
Basis:

To ensure proper escalation of the emergency classification, the RCS leakage outside of
containment must be related to the mass loss that is causing the RCS Loss and/or Potential
Loss threshold 4-AA.1 to be met.

The status of the containment barrier during an event involving steam generator tube leakage
is assessed using Containment Loss Threshold A.1. Therefore this threshold is not applicable
to steam generator tube leakage.

This threshold does not apply to an UNISOLABLE RSHX tube leak outside containment.
Such leaks are properly addressed under the Category R radiological release based EALs.

Containment sump, temperature, pressure and/or radiation levels will increase if reactor
coolant mass is leaking into the containment. If these parameters have not increased, then the
reactor coolant mass may be leaking outside of containment (i.e., a containment bypass
sequence). Increases in sump, temperature, pressure, flow and/or radiation level readings
outside of the containment may indicate that the RCS mass is being lost outside of
containment.

Unexpected elevated readings and alarms on radiation monitors with detectors outside
containment should be corroborated with other available indications to confirm that the source
is a loss of RCS mass outside of containment. If the fuel clad barrier has not been lost,
radiation monitor readings outside of containment may not increase significantly; however,
other unexpected changes in sump levels, area temperatures or pressures, flow rates, etc.
should be sufficient to determine if RCS mass is being lost outside of the containment.

Refer to the middle piping run of Figure 9-F41. In this simplified example, a leak has occurred
at a reducer on a pipe carrying reactor coolant in the Auxiliary Building. Depending upon
radiation monitor locations and sensitivities, the leakage could be detected by any of the four
monitors depicted in the figure and cause loss threshold ENB4-D.2 to be met as well.

Reference(s):
1. NEI 99-01 CMT Integrity or Bypass Containment Loss 4.B
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Figure 1: Containment Integrity or Bypass Examples
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Barrier: Containment

Category: D. CTMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

3. Containment RED Path conditions met.

Definition(s):
None
Basis:

CSFST Containment RED Path conditions are met if containment pressure exceeds its design
pressure. If containment pressure exceeds the design pressure_of 60 psia (ref. 1, 2), there
exists a potential to lose the containment barrier. To reach this level, there must be an
inadequate core cooling condition for an extended period of time; therefore, the RCS and Fuel
Clad barriers would already be lost. Thus, this threshold is a discriminator between a Site
Area Emergency and General Emergency since there is now a potential to lose the third
barrier.

Reference(s):

1. F-5, “Containment”

2. UFSAR Section 5.4

3. NEI 99-01 CMT Integrity or Bypass Containment Potential Loss 4.A
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Barrier: Containment

Category: D. CTMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

4. CTMT hydrogen concentration >4%

Definition(s):
None
Basis:

The existence of an explosive mixture means, at a minimum, that the containment atmospheric
hydrogen concentration is sufficient to support a hydrogen burn (i.e., at the lower deflagration
limit). A hydrogen burn will raise containment pressure and could result in collateral equipment
damage leading to a loss of containment integrity. It therefore represents a potential loss of

.~ the containment barrier.

A containment hydrogen concentration of 4% conservatively represents the lowest threshold
for flammability in the presence of oxygen (ref. 1,2).

Reference(s):

1. ()-FR-C.1, “Response to Inadequate Core Cooling”

2. SAMG CA-3, “Calculation Aid Number 3 - Hydrogen Flammability in Containment”
3. NEI99-01 CMT Integrity or Bypass Containment Potential Loss 4.B

Page 175 of 268



Surry Power Station Units 1 and 2 Serial No. 18-364

Emergency Action Levels Technical Bases Document Docket Nos. 50-280/281; 72-2/55
Attachment 1 Emergency Action Level Technical Bases Enclosure 5; Attachment 2
Barrier: Containment

Category: D. CTMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

5. CTMT pressure > 23 psia with < one full train of CTMT depressurization equipment
(Note 11) operating per design for =15 min. (Note 1)

Note 1:  The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Note 11: One full train of containment depressurization equipment consist of one Containment Spray Subsystem
and two Recirculation Spray Subsystems operating together.

Definition(s):
None
Basis:

This threshold describes a condition where containment pressure is greater than the setpoint
(23 psia) (ref. 1) at which containment energy (heat) removal systems are designed to
automatically actuate, and less than one full train of equipment is capable of operating per
design_(ref. 2, 3). The 15-minute criterion is included to allow operators time to manually start
equipment that may not have automatically started, if possible. This threshold represents a
potential loss of containment in that containment heat removal/depressurization systems (e.g.,
containment spraysice-condenserfans,-ete; but not including containment venting strategies)
are either lost or performing in a degraded manner.

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. With one Containment Spray Subsystem and two Recirculation Spray
Subsystems operating together (one full train of CTMT depressurization equipment), 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
(ref. 2, 3). The combination of required pumps can be obtained from using equipment on either
emergency busses H and J in order to meet the “one full train” requirement.

Reference(s):

1. Technical Specifications Section 3.4, “Spray Systems”

2. F-5, “Containment”

3. ()-FR-Z.1, “Response to High Containment Pressure”

4. NEI| 99-01 CMT Integrity or Bypass Containment Potential Loss 4.C
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Barrier: Containment

Category: E. SEM Judgment

Degradation Threat: Loss

Threshold:

4. Any condition in the opinion of the SEM that indicates loss of the CTMT barrier

Definition(s):

None

Basis:

This threshold addresses any other factors that may be used by the Emergeney-BirectorSEM
in determining whether the containment barrier is lost.

Reference(s):
1. NEI 99-01 Emergency Director Judgment Containment Loss 6.A
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Barrier: Containment

Category: E. SEM Judgment

Degradation Threat: Potential Loss

Threshold:

6. Any condition in the opinion of the SEM that indicates potential loss of the CTMT
barrier ,

Definition(s):
None
Basis:

This threshold addresses any other factors that may be used by the Emergeney-DirectorSEM
in determining whether the containment barrier is potentially lost. The Emergeney
DirectorSEM should also consider whether or not to declare the bamer potentially lost in the
event that barrier status cannot be monitored.

. Reference(s):
1. NEI 99-01 Emergency Director Judgment Containment Potential Loss 6.A
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Category H — Hazards and Other Conditions Affecting Plant Safety

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.

1. Security

Unauthorized entry attempts into the PLANT PROTECTED AREA, bomb threats, sabotage
attempts, and actual security compromises threatening loss of physical control of the plant.

2. Seismic Event

Natural events such as earthquakes have potential to cause plant structure or equipment
damage of sufficient magnitude to threaten personnel or plant safety.

3. Natural or Technological Hazard

Other natural and non-naturally occurring events that can cause damage to plant facilities
include tornados, FLOODING, hazardous material releases and events restricting site
access warranting classification.

4. Fire

FIRES can pose significant hazards to personnel and reactor safety. Appropriate for
classification are FIRES within the PLANT PROTECTED AREA or which may affect
operability of equipment needed for safe shutdown

5. Hazardous Gas

Toxic, corrosive, asphyxiant or flammable gas leaks can affect normal plant operations or
preclude access to plant areas required to safely shutdown the plant.

6. 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.

7. SEM Judgment

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 SEM judgment.
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Category: H — Hazards
Subcategory: 1 — Security
Initiating Condition: Confirmed SECURITY CONDITION or threat
EAL:
HU1.1 NOUE
A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by SPS
Security Shift Supervisor
OR
Notification of a credible security threat directed at the site
OR )
A validated notification from the NRC providing information of an aircraft threat

Mode Applicability:
All -
- Definition(s):

HOSTAGE - A person(s) held as leverage against thé station to ensure that demands will be
met by the station.

HOSTILE ACTION - An act toward SPS or its personnel that includes the use of violent force
to destroy equipment, take HOSTAGES, and/or intimidate 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 SPS. Non-terrorism-based EALs
should be used to address such activities (i.e., this may include violent acts between
individuals in the OWNER CONTROLLED AREA).

OWNER CONTROLLED AREA (OCA) - The entire area contiguous to the PLANT
PROTECTED AREA, owned by the Company and designated to be controlled for security
reasons.

PROJECTILE - An object directed toward a Nuclear Power Plant that could cause concern for
its continued operability, reliability, or personnel safety.

PLANT PROTECTED AREA - An area encompassed by physical barriers and to which access
is controlled. The Plant 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.

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (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;
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(2) The capability to shut down the reactor and maintain it in a safe sh'utdown condition;

(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.

Basis:

This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM
equipment, and thus represent a potential degradation in the level of plant safety. Security
events which do not meet one of these EALs are adequately addressed by the requirements of
10 CFR 73.71 or 10 CFR 50.72. Security events assessed as HOSTILE ACTIONS are
classifiable under ICs HA1;- and HS1-ard-HG4. Guidance on assessing Security Conditions is
included in the Security Contingency Implementing Procedures (SCIP). The SCIPs are
implementing procedures for the Station Safeguards Contingency Plan.

Timely and accurate communications between Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event_ (ref. 1, 2, 3).
Classification of these events will initiate appropriate threat-related notifications to plant
personnel and OROsState and local agencies.

Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeqguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

The first threshold EAL#4-references the Security Shift Supervisor {site-specific-security-shift
superdsion}because these are the individuals trained to confirm that a security event is
occurring or has occurred. Training on security event confirmation and classification is
controlled due to the nature of Safeguards and 10 CFR 2.39 information.

The second threshold EAL#2-addresses the receipt of a credible security threat. The
credibility of the threat is assessed in accordance with the Millstone, North Anna and Surry
Power Stations’ Security Plan, Training and Qualification Plan, Safeguards Contingency Plan
and Independent Spent Fuel Storage Installation Security Program{site-specific-procedur) and
associated Security Plan Implementing Procedures (SCIP) (ref. 1).

The third threshold EAL#3-addresses the threat from the impact of an aircraft on the plant.
The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an aircraft. The status and size of the plane may also be provided by NORAD
through the NRC. Validation of the threat is performed in accordance with 0-AP-36.00 Station
Security Land or Water Threat — Operations Response or 0-AP-36.01 Station Security Air

Threat — Operations Response (ref. 2, 3)¥site-speecific-procedure).

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan for SPS (ref. 1).
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Escalation of the emergency classification level would be via IC HA1.

Reference(s):

1. Millstone, North Anna and Surry Power Stations’ Security Plan, Training and Qualification
Plan, Safeguards Contingency Plan and Independent Spent Fuel Storage Installation
Security Program ‘

2. 0-AP-36.00, “Station Security Land or Water Threat — Operations Response”

0-AP-36.01, “Station Security Air Threat — Operations Response”

4. NEI 99-01 HU1

»
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Category: H — Hazards
Subcategory: 1 — Security

‘initiating Condition: HOSTILE ACTION within the OWNER CONTROLLED AREA or
: airborne attack threat within 30 minutes

EAL.:

HA1.1 Alert

A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED
AREA as reported by SPS Security Shift Supervisor

OR
A validated notification from NRC of an aircraft attack threat within 30 min. of the site

Mode Applicability:
All
Definition(s):

HOSTAGE - A person(s) held as leverage against the station to ensure that demands will be
met by the station.

HOSTILE ACTION - An act toward SPS or its personnel that includes the use of violent force
to destroy equipment, take HOSTAGES, and/or intimidate 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 SPS. Non-terrorism-based EALs
should be used to address such activities (i.e., this may include violent acts between
individuals in the OWNER CONTROLLED AREA)

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.

OWNER CONTROLLED AREA - The entire area contiguous to the PLANT PROTECTED
AREA, owned by the Company and designated to be controlled for security reasons.

PROJECTILE - An object directed toward a Nuclear Power Plant that could cause concern for
its continued operability, reliability, or personnel safety.

PLANT PROTECTED AREA - An area encompassed by physical barriers and to which access
is controlled. The Plant 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.

Basis:
This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED
AREA or notification of an aircraft attack threat. This event will require rapid response and

assistance due to the possibility of the attack progressing to the PLANT PROTECTED AREA,
or the need to prepare the plant and staff for a potential aircraft impact.
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Timely and accurate communications between Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event (ref. 1, 2, 3).

Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

As time and conditions allow, these events require a heightened state of readiness by the plant
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or
sheltering). The Alert declaration will also heighten the awareness of State and local

agenciesOffsite-Response-Organizations, allowing them to be better prepared should it be
necessary to consider further actions.

This 1G-EAL does not apply to incidents that are accidental events, acts of civil disobedience,
or otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples
include the crash of a small aircraft, shots from hunters, physical disputes between employees,
etc. Reporting of these types of events is adequately addressed by other EALs, or the
requirements of 10 CFR 73.71 or 10 CFR 50.72.

The first threshold EAL#4-is applicable for any HOSTILE ACTION occurring, or that has
occurred, in the OWNER CONTROLLED AREA. This includes any action directed against an
ISFSI that is located outside the PLANT PROTECTED AREA such as SPS.

The second threshold EAL-#2-addresses the threat from the impact of an aircraft on the plant,
and the anticipated arrival time is within 30 minutes. The intent of this EAL is to ensure that
threat-related notifications are made in a timely manner so that plant personnel and State and
local agenciesOROs are in a heightened state of readiness. This EAL is met when the threat-
related information has been validated in accordance with 0-AP-36.00 Station Security Land or
Water Threat — Operations Response or 0-AP-36.01 Station Security Air Threat — Operations

Response (ref. 2, 3){site-speecific-procedure).

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an aircraft. The status and size of the plane may be provided by NORAD
through the NRC.

In some cases, it may not be readily apparent if an aircraft impact within the OWNER
CONTROLLED AREA was intentional (i.e., a HOSTILE ACTION). It is expected, although not
certain, that notification by an appropriate Federal agency to the site would clarify this point. In
this case, the appropriate federal agency is intended to be NORAD, FBI, FAA or NRC. The .
emergency declaration, including one based on other ICs/EALs, should not be unduly delayed
while awaiting notification by a Federal agency.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan_for SPS (ref. 1).

Escalation of the emergency classification level would be via IC HS1.

Reference(s):
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1. Millstone, North Anna and Surry Power Stations’ Security Plan, Training and Qualification
Plan, Safeguards Contingency Plan and Independent Spent Fuel Storage Installation
Security Program

2. 0-AP-36.00, “Station Security Land or Water Threat — Operations Response”

0-AP-36.01, “Station Security Air Threat — Operations Response”

4. NEI 99-01 HA1

Nt
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Category: H — Hazards

Subcategory: 1 — Security

Initiating Condition: HOSTILE ACTION within the PLANT PROTECTED AREA
EAL:

HS1.1 Site Area Emergency

A HOSTILE ACTION is occurring or has occurred within the PLANT PROTECTED AREA
as reported by SPS Security Shift Supervisor

Mode Applicability:
All
Definition(s):

HOSTAGE - A person(s) held as leverage against the station to ensure that demands will be
met by the station.

HOSTILE ACTION - An act toward SPS or its personnel that includes the use of violent force
to destroy equipment, take HOSTAGES, and/or intimidate 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 SPS. Non-terrorism-based EALs
should be used to address such activities (i.e., this may include violent acts between
individuals in the OWNER CONTROLLED AREA).

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, malmlng, or
causing destruction.

OWNER CONTROLLED AREA The entire area contiguous to the PLANT PROTECTED
AREA, owned by the Company and designated to be controlled for security reasons.

. PROJECTILE - An object directed toward a Nuclear Power Plant that could cause concern for
its continued operability, reliability, or personnel safety.

PLANT PROTECTED AREA - An area encompassed by physical barriers and to which access
is controlled. The Plant 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.

Basis:

This IC addresses the occurrence of a HOSTILE ACTION within the PLANT PROTECTED
AREA. This event will require rapid response and assistance due to the possibility for damage
to plant equipment.

Timely and accurate communications between Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event (ref. 1, 2, 3).

Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].
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As time and conditions allow, these events require a heightened state of readiness by the plant
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or
sheltering). The Site Area Emergency declaration will mobilize ©RO-State and local agency
resources and have them available to develop and implement public protective actions in the
unlikely event that the attack is successful in impairing multiple safety functions.

This {G-EAL does not apply to a HOSTILE ACTION directed at an ISFSI Protected Area
located outside the PLANT PROTECTED AREA,; such an attack should be assessed using IC
HA1. It also does not apply to incidents that are accidental events, acts of civil disobedience,
or otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples
include the crash of a small aircraft, shots from hunters, physical disputes between employees,
etc. Reporting of these types of events is adequately addressed by other EALSs, or the
requirements of 10 CFR 73.71 or 10 CFR 50.72.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan_for SPS (ref. 1). :

Escalati n lassificationlevel 4 bevialC HG1
Reference(s):

1. Millstone, North Anna and Surry Power Stations’ Security Plan, Training and Qualification
Plan, Safeguards Contingency Plan and Independent Spent Fuel Storage Installation
Security Program

0-AP-36.00, “Station Security Land or Water Threat — Operations Response

0-AP-36.01, “Station Security Air Threat — Operations Response”

4. NEI 99-01 HS1

SEN
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Category: ‘ H — Hazards and Other Conditions Affecting Plant Safety
Subcategory: 2 — Seismic Event

Initiating Condition: Seismic event greater than OBE levels

EAL:

HU2.1 NOUE

Seismic event > OBE (0.07g horizontal or 0.04g vertical) as determined per 0-AP-37.00
Seismic Event (Note 13)

Note 13: If, subsequent to activation of the SMA Event Indicator, the seismic event magnitude has not been
determined (Channel 1 — horizontal and Channel 2 — vertical) within 15 minutes, the event should be
immediately declared provided Control Room personnel felt the seismic event.

Mode Applicability:
All

Definition(s):
None

Basis:

0-AP-37.00 Seismic Event provides the guidance for determining if the OBE earthquake
threshold is exceeded (horizontal or vertical) and any required response actions. (ref. 2).

Ground motion acceleration of 0.07g horizontal or 0.04g vertical is the Operating Basis
Earthquake for SPS (ref. 1).

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 (SMA) which, in turn, activates annunciator VSP-45 (E-7),
ACCELEROGRAPH UNIT OPER, in the Control Room (ref. 3).

If, subsequent to activation of the SMA Event Indicator, the seismic event magnitude has not
been determined (Channel 1 — horizontal and Channel 2 — vertical) within 15 minutes, the
event should be immediately declared provided Control Room personnel felt the seismic event.

Event verification with external sources should not be necessary during or following an OBE.
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a
significant selsmlc event (e.g., lateral accelerations in excess of 0.88g07g). The Shift Manager
may seek external verification if deemed appropriate (e.g., a call to the
U.S. Geological Survey (USGS), check internet news sources, etc.); however, the verification
action must not preclude a timely emergency declaration.

This IC addresses a seismic event that results in accelerations at the plant site greater than
those specified for an Operating Basis Earthquake (OBE). An earthquake greater than an
OBE but less than a Safe Shutdown Earthquake (SSE) should have no significant impact on
safety-related systems, structures and components; however, some time may be required for
the plant staff to ascertain the actual post-event condition of the plant (e.g., performs walk-
downs and post-event inspections). Given the time necessary to perform walk-downs and
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inspections, and fully understand any impacts, this event represents a potential degradation of
the level of safety of the plant. '

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SASMAS.

Reference(s):

1. UFSAR Section 2.5 ’

2. 0-AP-37.00, “Seismic Event”

3. 0-VSP-E-7, “ACCELEROGRAPH UNIT OPER”
4. NEI99-01 HU2 x

\
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Category: H — Hazards and Other Conditions Affecting Plant Safety
Subcategory: 3 — Natural or Technological Hazard

Initiating Condition: Hazardous event
EAL:

HU3.1 NOUE
A tornado strike within the PLANT PROTECTED AREA

Mode Applicability:
All ,
Definition(s):

PLANT PROTECTED AREA - An area encompassed by physical barriers and to which access
is controlled. The Plant 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.

Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant.

This EAL EAL+#1-addresses a tornado striking (touching down) within the PLANT
PROTECTED AREA.

Escalation of the emergency classification level would be based on ICs in Receghition
Categories AR, F, S-M or C.
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If damage is confirmed visually or by other in-plant indications, the event may be escalated to
an Alert under IC CA6 or MAS9,

A tornado striking (touching down) within the PLANT PROTECTED AREA warrants declaration
of an NOUE regardless of the measured wind speed at the meteorological tower. A tornado is
defined as a violently rotating column of air in contact with the ground and extending from the
base of a thunderstorm.

Reference(s):
1. NEI 99-01 HU3
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Category: H — Hazards and Other Conditions Affecting Plant Safety
Subcategory: 3 — Natural or Technological Hazard

Initiating Condition: Hazardous event
EAL:

HU3.2 NOUE

Internal room or area FLOODING of a magnitude sufficient to require manual or automatic
electrical isolation of a SAFETY SYSTEM component required by Technical Specifications
for the current operating mode

Mode Applicability:
All
Definition(s):

FLOODING - A condition where water is entering a room or area faster than installed
equipment is capable of removal, resulting in a rise of water level within the room or area.

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 10CFR50.2):

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

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

Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant. )

This EAL addresses FLOODING of a building room or area that results in operators isolating
power to a SAFETY SYSTEM component due to water level or other wetting concerns.
Classification is also required if the water level or related wetting causes an automatic isolation
of a SAFETY SYSTEM component from its power source (e.g., a breaker or relay trip). To
warrant classification, operability of the affected component must be required by Technical
Specifications for the current operating mode (ref. 1, 2).
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Escalation of the emergency classification level would be based on ICs in Recegnition
Categories AR, F, S-M or C.

Refer to EAL CA6.1 or MA9.1 for internal flooding affecting more than one SAFETY SYSTEM -

train.
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Reference(s):

1. NEI 99-01 HU3
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Category: H — Hazards and Other Conditions Affecting Plant Safety
Subcategory: "~ 3 — Natural or Technological Hazard

Initiating Condition: Hazardous event
EAL:

HU3.3 NOUE

Movement of personnel within the PLANT PROTECTED AREA is IMPEDED due to an
event external to the PLANT PROTECTED AREA involving hazardous materials (e.g., an
offsite chemical spill or toxic gas release)

Mode Applicability:
All
Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

PLANT PROTECTED AREA - An area encompassed by physical barriers and to which access
is controlled. The Plant 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.

Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant.

EAL+#3-addresses a hazardous materials event originating at ar effsite-location outside the
PLANT PROTECTED AREA and of sufficient magnitude to IMPEDE the movement of
personnel within the PLANT PROTECTED AREA.
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Escalation of the emergency classification level would be based on ICs in Recegnition
Categories AR, F, S-M or C. '

Reference(s):
1. NEI 99-01 HU3
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Category: H — Hazards and Other Conditions Affecting Plant Safety
Subcategory: 3 — Natural or Technological Hazard

Initiating Condition: Hazardous event
EAL:

HU3.4 NOUE

A hazardous event that results in on-site conditions sufficient to prohibit the plant staff from
accessing the site via personal vehicles (Note 7)

Note 7:  This EAL does not apply to routine traffic impediments such as fog, snow, ice, or vehicle breakdowns
or accidents.

Mode Applicability:
All
Definition(s):

FLOODING - A condition where water is entering a room or area faster than installed
equipment is capable of removal, resulting in a rise of water level within the room or area.

Basis:

This IC addresses hazardous events that are considered to represent a potential degradation

of the level of safety of the plant. EAL#1-addresses-atornade-striking{touching-down)-within

This EAL EAL#4-addresses a hazardous event that causes an on-site impediment to vehicle
movement and significant enough to prohibit the plant staff from accessing the site using
personal vehicles. Examples of such an évent include site FLOODING caused by a hurricane,
heavy rains, up-river water releases, dam failure, etc., or an on-site train derailment blocking
the access road.

This EAL is not intended to apply to routine impediments such as fog, snhow, ice, or vehicle
breakdowns or accidents, but rather to more significant conditions such as the Hurricane
Andrew strike on Turkey Point in 1992, the FLOODING around the Cooper Station during the
Midwest floods of 1993, or the FLOODING around Ft. Calhoun Station in 2011.

EAL#5-addresses{site-specific-deseription)—Escalation of the emergency classification level
would be based on ICs in Recegnition-Categories AR, F, S-M or C.

Reference(s):
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1. NEI 99-01 HU3
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Category: H — Hazards and Other Conditions Affecting Plant Safety
Subcategory: 4 — Fire |

Initiating Condition: FIRE potentially degrading the level of safety of the plant
EAL:

HU4.1 NOUE g

A FIRE is not extinguished within 15 min. of any of the following fire detection indicationé
(Note 1):

« Report from the field (i.e., visual observation)
« Receipt of multiple (more than 1) fire alarms or indications
. Field verification of a single fire alarm

AND
The FIRE is located within any Table H-1 area S :

Note 1:  The SEM should declare the event promptly upon determining that the time limit has been exceeded, or

will likely be exceeded.

Table H-1 SPS Fire Areas

e Cable Vaults & Tunnels

s Emergency Switchgear & Relay Rooms

¢ Unit Switchgear Room

e Reactor Containment

e Safeguards Complex (incl. Cont. Spray Pump Area & Main Steam Valve House)
e Main Control Room

e Emergency Diesel Generator Rooms 1, 2 and 3

s Auxiliary / Fuel / Decontamination Buildings

¢ Underground Fuel Oil Pump House Rooms

e Intake Structure — Emergency Service Water Pump House
e Turbine Building /

¢ Mechanical Equipment Rooms 3,4 & 5

e Cable Tray Room

Mode Applicability:
All
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Definition(s):

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.

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.

Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.

EALIH

The 15 minute requirement begins with a credible notification that a FIRE is occurring, or
receipt of multiple VALID fire detection system alarms or field validation of a single fire alarm.
The alarm is to be validated using available Control Room indications or alarms to prove that it
is not spurious, or by reports from the field.

Table H-1 Fire Areas are those areas that contain equipment necessarv for safe operation and
shutdown of the plant (ref. 1).

The intent of the 15-minute duration is to size the FIRE and to discriminate against small
FIRES that are readily extinguished (e.g., smoldering waste paper basket). In addition to
alarms, other indications of a FIRE could be a drop in fire main pressure, automatic activation
of a suppression system, efc.

Upon receipt, operators will take prompt actions to confirm the validity of an initial fire alarm,
indication, or report. For EAL assessment purposes, the emergency declaration clock starts at
the time that the initial alarm, indication, or report was received, and not the time that a
subsequent verification action was performed. Similarly, the fire duration clock also starts at
the time of receipt of the initial alarm, indication or report._EALH#2
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Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SASMAQ.

Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
2. NEI 99-01 HU4
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Category: H — Hazards and Other Conditions Affecting Plant Safety
Subcategory: 4 — Fire

Initiating Condition: FIRE potentially degrading the level of safety of the plant
EAL:

HU4.2 NOUE

Receipt of a single fire alarm (i.e., no other indications of a FIRE)
AND

The fire alarm is indicating a FIRE within any Table H-1 area (excluding Reactor
Containment)

AND
The existence of a FIRE is not verified within 30 min. of alarm receipt (Notes 1, 14)

Note 1: The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Note 14: A Reactor Containment fire alarm is considered VALID upon receipt of multiple (more than one) fire
zone alarms.

Table H-1 SPS Fire Areas

e Cable Vaults & Tunnels

s Emergency Switchgear & Relay Rooms

e Unit Switchgear Room

¢ Reactor Containment

¢ Safeguards Complex {incl. Cont. Spray Pump Area & Main Steam Valve House)
¢ Main Control Room

¢ Emergency Diesel Generator Rooms 1, 2and 3

e Auxiliary / Fuel / Decontamination Buildings

e Underground Fuel Oil Pump House Rooms

* Intake Structure — Emergency Service Water Pump House
e Turbine Building _

¢ Mechanical Equipment Rooms 3,4 & 5

. Cabie Tray Room

Mode Applicability:
All
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Definition(s):
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.

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.

Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.

The 30 minute requirement begins upon receipt of a single VALID fire detection system alarm.
The alarm is to be validated using available Control Room indications or alarms to prove that it
is not spurious, or by reports from the field. Actual field reports must be made within the 30
minute time limit or a classification must be made. If a fire is verified to be occurring by field
report, classification shall be made based on EAL HU4.1, with the 15 minute requirement
beginning with the verification of the fire by field report.

Table H-1 Fire Areas are those areas that contain equipment necessary for safe operation and
shutdown of the plant (ref. 1).

This EAL addresses receipt of a single fire alarm, and the existence of a FIRE is not verified
(i.e., proved or disproved) within 30-minutes of the alarm. Upon receipt, operators will take
prompt actions to confirm the validity of a single fire alarm. For EAL assessment purposes, the
30-minute clock starts at the time that the initial alarm was received, and not the time that a
subsequent verification action was performed.

With regard to Reactor Containment fire alarms, there is constant air movement in the
enclosed containment due to the operation of the containment ventilation system. The
operating cooling units are drawing air to the units past the smoke detectors. It can be
reasonably expected that a fire that burns for 15 minutes would produce sufficient products of
combustion to cause fire detectors in multiple zones to alarm. Therefore, a single Reactor
Containment fire alarm is not considered VALID.
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A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment failure
or a spurious activation, and not an actual FIRE. For this reason, additional time is allowed to
verify the validity of the alarm. The 30-minute period is a reasonable amount of time to
determine if an actual FIRE exists; however, after that time, and absent information to the
contrary, it is assumed that an actual FIRE is in progress.

If an actual FIRE is verified by a report from the field, then HU4.1 EAL#4is immediately
applicable, and the emergency must be declared if the FIRE is not extinguished within 15-
minutes of the report. If the alarm is verified to be due to an equipment failure or a spurious
activation, and this verification occurs within 30-minutes of the receipt of the alarm, then this
EAL is not applicable and no emergency declaration is warranted. EAL#3

Basis-Related Requirements from Appendix R (justification for the use of 30 minute criteria)
Appendix R to 10 CFR 50, states in part:

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and
components important to safety shall be designed and located to minimize, consistent
with other safety requirements, the probability and effect of fires and explosions.”

When considering the effects of fire, those systems associated with achieving and
maintaining safe shutdown conditions assume major importance to safety because
damage to them can lead to core damage resulting from loss of coolant through boil-off.

Because fire may affect safe shutdown systems and because the loss of function of
systems used to mitigate the consequences of design basis accidents under post-fire
conditions does not per se impact public safety, the need to limit fire damage to systems
required to achieve and maintain safe shutdown conditions is greater than the need to
limit fire damage to those systems required to mitigate the consequences of design
basis accidents.

In addition, Appendix R to 10 CFR 50, requires, among other considerations, the use of 1-hour
fire barriers for the enclosure of cable and equipment and associated non-safety circuits of one

| redundant train (G.2.c). As used in HU4.2EAL#2, the 30-minutes to verify a single alarm is
well within this worst-case 1-hour time period.
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Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SASGMA9.

Reference(s):

1. SPS Appendix R Report, Sections 4.3, 4.4 and Table 2-1
2. NEI 99-01 HU4
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Category: H — Hazards and Other Conditions Affecting Plant Safety
Subcategory: 4 — Fire |

Initiating Condition: FIRE potentially degrading the level of safety of the plant
EAL:

HU4.3 NOUE

A FIRE within the PLANT PROTECTED AREA or ISFSI Protected Area not extinguished
within 60 min. of the initial report, alarm or indication (Note 1)

Note 1:  The SEM should declare the event promptly upon determining that the time limit has been exceeded, or
will likely be exceeded.

Mode Applicability:
All
Definition(s):

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.

PLANT PROTECTED AREA - An area encompassed by physical barriers and to which access
is controlled. The Plant 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.

"Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.
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In addition to a FIRE addressed by EAL HU4.1 #4-or HU4.2EAL#2, a FIRE within the PLANT
PROTECTED AREA not extinguished within 60-minutes may also potentially degrade the level
of plant safety.

This basis extends to a FIRE occurring W|th|n the Protected Area of an ISFSI located outside

the PLANT PROTECTED AREA. {Seﬂtenee—fewlaﬂts—ﬂﬁt#WSESI—e&tsﬂe—the-plaﬂt
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Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SASMA9.

Reference(s):
1. NEI 99-01 HU4
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Category: H — Hazards and Other Conditions Affecting Plant Safety
Subcategory: 4 — Fire

Initiating Condition: FIRE potentially degrading the level of safety of the plant
EAL.:

HU4.4 NOUE

A FIRE within the PLANT PROTECTED AREA or ISFSI Protected Area that requires an
offsite fire department to assist with extinguishment

Mode Applicability:
All
Definition(s):

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.

PLANT PROTECTED AREA - An area encompassed by physical barriers and to which access
is controlled. The Plant 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.

Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.
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