~-A Constellation Energy
Calvert Cliffs Nuclear Power Plant

EAL Comparison Matrix

Revision 0 [Draft D3 1/6/11)



EAL Comparison Matrix - OSSI Project #09-0803 CCNPP

Table of Contents

Section Page
Introduction 1
Comparison Matrix Format 1
EAL Wording 1
EAL Emphasis Techniques 1
Global Differences 2
Differences and Deviations 3
Category R — Abnormal Rad Levels / Rad Effluents 14
Category C — Cold Shutdown / Refueling System Malfunction 30
Category D — Permanently Defueled Station Malfunction 51
Category E — Events Related to Independent Spent Fuel Storage Installations 53
Category F — Fission Product Barrier Degradation 55
Category H — Hazards and Other Conditions Affecting Plant Safety 78
Category S — System Malfunction 102

Table 1 — CCNPP EAL Categories/Subcategories
Table 2 — NEI / CCNPP EAL Identification Cross-Reference

Table 3 — Summary of Deviations 13

iofi
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Introduction

This document provides a line-by-line comparison of the Initiating Conditions
(ICs), Mode Applicability and Emergency Action Levels (EALs) in NEI 99-01
Rev. 5 Final, Methodology for Development of Emergency Action Levels,
February 2008 (ADAMS Accession Number ML080450149), and the Calvert
Cliffs Nuclear Power Plant (CCNPP) ICs, Mode Applicability and EALs. This
document provides a means of assessing CCNPP differences and deviations
from the NRC endorsed guidance given in NEI 99-01. Discussion of CCNPP
EAL bases and lists of source document references are given in the EAL
Technical Bases Document. It is, therefore, advisable to reference the EAL
Technical Bases Document for background information while using this
document.

Comparison Matrix Format

The ICs and EALs discussed in this document are grouped according to NEI
99-01 Recognition Categories. Within each Recognition Category, the ICs
and EALs are listed in tabular format according to the order in which they are
given in NEI 99-01. Generally, each row of the comparison matrix provides
the following information:

¢ NEI EAL/IC identifier

e NE! EAL/IC wording

o CCNPP EAL/IC identifier

e CCNPP EAL/IC wording

o Description of any differences or deviations

EAL Wording

In Section 4.2, NEl recommends the following: “The method of [EAL]
presentation should be one with which the operations and health physics
staff are comfortable. As is the case for emergency procedures, bases for
steps should be in a separate (or separable) document suitable for training
and for reference by emergency response personnel and offsite agencies.
Each nuclear plant should already have presentation and human factors
standards as part of its procedure writing guidance. EALs that are consistent
with those procedure writing standards (in particular, emergency operating
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procedures which most closely correspond to the conditions under which
EALs must be used) should be the norm for each utility.”

To assist the Emergency Director (ED), the CCNPP 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). As a resuilt,
unnecessary words have been removed from the CCNPP EALs to reduce
EAL-user reading burden to the extent practicable.

The wording reduction gained from elimination of a few characters in a given
EAL may not appear to be advantageous within the context of one EAL.
When applied to the composite set of EALs, however, significant gains are
realized and reading efficiency is improved. 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 is
the source document for the NE| EALSs; the CCNPP EAL Technical Bases
Document for the CCNPP EALs.

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

The print and paragraph formatting conventions summarized below guide
presentation of the CCNPP 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 print is reserved for system abbreviations, logic terms
(and, or, etc. when not used as a conjunction), annunciator window
engravings.

e Bold font is used for logic terms, negative terms (not, cannot, etc.),
ANY, all.
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Underscore is avoided as it can interfere with text in narrow line
spacing.

Three or more items in a list are normally introduced with “ANY of
the following” or “all of the following.” tems 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 decrease the effectiveness of the intent of NEI 99-01.

1.

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

NEI 99-01 IC Example EALs are implemented in separate plant
EALs to improve clarity and readability. For example, NEI lists all IC
HU1 Example EALs under one IC. The corresponding CCNPP EALs
appear as unique EALs (e.g., HU1.1 through HU1.5).

Mode applicability identifiers (numbers/letter) modify the NEI 99-01
mode applicability names as follows: 1 - Power Operation, 2 -
Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 -
Refuel, D — Defueled. NEI 99-01defines Defueled as follows:
“Reactor Vessel contains no irradiated fuel (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 ICs and example EALs. For
consistency and reduce EAL-user reading burden, CCNPP has
adopted use of boolean symbols in place of the NEI 99-01 text
modifiers.

“min.” is the standard abbreviation for “minutes” and is used to
reduce EAL user reading burden.

IC/EAL identification:
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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 99-01 defines the thresholds requiring emergency
classification (example EALs) and assigns them to ICs which, in
turn, are grouped in “Recognition Categories.” The Recognition
Categories, however, are so broad and the |IC descriptions are
so varied that an EAL is difficult to locate in a timely manner
when the EAL-user must refer to a set of EALs with the NEI
organization and identification scheme. The NEI document
clearly states that the EAL/IC/Recognition Category scheme is
not intended to be the plant-specific EAL scheme for any plant,
and appropriate human factors principles should be applied to
development of an EAL scheme that helps the EAL-user make
timely and accurate classifications. CCNPP endeavors to
improve upon the NEI EAL organization and identification
scheme to enhance usability of the plant-specific EAL set. To
this end, the CCNPP IC/EAL scheme includes the following
features:

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

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

o EALs applicable only under hot operating modes —
This group would only be reviewed by the EAL-user
when the plant is in Hot Shutdown, Hot Standby,
Startup 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, Refuel 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
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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 CCNPP 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 identifier

Category (R.H. E, S, F,. C) —] I— 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
subcategory. EALs are sequentially numbered within the
emergency classification level of a subcategory beginning
with the number “17. i
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The EAL identifier is designed to fulfill the following
objectives:

o Unigueness — 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 ED) 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.

Note that the NEI 99-01 identifier only identifies the IC,
not the specific example EAL threshold. The NEI scheme,
therefore, does not fulfill the above objectives which are
desirable in facilitating timely and accurate emergency
classification.

Table 2 lists the CCNPP 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 CCNPP EAL. A deviation is

.an EAL change in which the basis scheme guidance differs in wording and is

altered in meaning or intent, such that classification of the event could be
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different between the basis scheme guidance and the CCNPP 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 considered neither a difference nor a
deviation.

The following are examples of differences:

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.

Where the NEI 99-01 guidance specifically provides an option to not
include an EAL if equipment for the EAL does not exist at CCNPP
(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.

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 equal to vs. at or
above, less than or equal vs. at or below, greater than or less than
vs. above or below, etc.)

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

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.

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 99-01definitions as the intent is for all NEI 99-01 users
to have a standard set of defined terms as defined in NEI 99-01.
Differences due to plant types are permissible (BWR or PWR).
Verbatim compliance to the wording 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 defined terms as defined in NEI
99-01.

Any change to the IC and/or EAL, and/or basis wording as stated in
NEI 99-01 that does alter the intent of the IC and/or EAL, i.e., the IC
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” columns in the remaining sections of
this document identify each difference between the NEI 99-01 IC/EAL
wording and the CCNPP IC/EAL wording. An explanation that justifies 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 explanation is given
that states why classification may be different from the NEI 99-01 IC/EAL and
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the reason for its acceptability. In all cases, however, the differences and
deviations do not decrease the effectiveness of the intent of NEI 99-01. A
summary list of CCNPP EAL deviations from NEI 99-01 is given in Table 3.
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Table 1 — CCNPP EAL Categories/Subcategories

CCNPP EALs

Category

Subcategory

NEI
Recognition Category

Group: Any Operating Mode:

R — Abnormal Rad Release/Rad
Effluent

H — Hazards and Other Conditions
Affecting Plant Safety

E - ISFSI

1 — Offsite Rad Conditions

2 - Onsite Rad Conditions & Spent
Fuel Events .

3 - CR/CAS/SAS Rad

1 — Natural or Destructive
Phenomena

2 — Fire or Explosion

3 — Hazardous Gas

4 — Security

5 — Control Room Evacuation

6 — Judgment

None

Abnormal Rad Levels/Radiological
Effluent EALs

Hazards and Other Conditions
Affecting Plant Safety EALs

ISFSI EALs

Group: Hot Conditions:

S - System Malfunction

F — Fission Product Barrier

1 — Loss of AC Power

2 — Loss of DC Power

3 — Criticality & RPS Failure

4 — Inability to Reach or Maintain
Shutdown Conditions

5 — Instrumentation

6 — Communications

7 - Fuel Clad Degradation

8 — RCS Leakage

None

System Malfunction EALs

Fission Product Barrier EALs

Group: Cold Conditions:

C — Cold Shutdown/Refuel System
Malfunction

1 — Loss of AC Power

2 — Loss of DC Power

3 -RCS Level

4 - RCS Temperature

5 — Communications

6 — Inadvertent Criticality

Cold Shutdown./ Refueling System
Malfunction EALs
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Table 2 — NEI / CCNPP EAL Identification Cross-Reference
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NEI CCNPP
o] Exg;\an le Category and Subcategory EAL
AU1 1 R — Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RU1.1
AU1 2 R — Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RU1.2
AU1 3 R — Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RU1.3
AU1 4 N/A N/A
AU1 5 N/A N/A
AU2 1 R —~ Abnormal Rad Release / Rad Effluent, 2 — Onsite Rad Conditions & RU2.1
Spent Fuel Events
AU2 2 R — Abnormal Rad Release / Rad Effluent, 2 — Onsite Rad Conditions & RU2.2
Spent Fuel Events
AA1 1 R - Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RA1.1
AA1 2 R — Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RA1.2
AA1 3 R - Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RA1.3
AA1 4 N/A N/A
AA1 5 N/A N/A
AA2 1 R - Abnormal Rad Release / Rad Effluent, 2 — Onsite Rad Conditions & RA2.2
Spent Fuel Events
AA2 2 R — Abnormal Rad Release / Rad Effluent, 2 -~ Onsite Rad Conditions & RA2.1
Spent Fuel Events
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NEI CCNPP

ic Exéx‘lf le Category and Subcategory EAL

AA3 1 R — Abnormal Rad Release / Rad Effluent, 2 — Onsite Rad Conditions & RA2.3
Spent Fuel Events

AS1 1 R — Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RS1.1
AS1 2 R — Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RS1.2
AS1 3 N/A N/A
AS1 4 R — Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RS1.3
AG1 1 R — Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RG1.1
AG1 2 R - Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RG1.2
AG1 3 N/A N/A
AG1 4 R — Abnormal Rad Release / Rad Effluent, 1 — Offsite Rad Conditions RG1.3
cu1 1 C - Cold SD/ Refuel System Malfunction, 3 — PCS Level Cu3.A1
cu2 1 C - Cold SD/ Refuel System Malfunction, 3 — PCS Level Cu3.2
cu2 2 C - Cold SD/ Refuel System Malfunction, 3 — PCS Level CuU3.3
CuU3 1 C - Cold SD/ Refuel System Malfunction, 1 — Loss of AC Power Cu1.1
cu4 1 C — Cold SD/ Refuel System Malfunction, 4 — PCS Temperature Cu4.1
cu4 2 C — Cold SD/ Refuel System Malfunction, 4 — PCS Temperature Cu4.2
Cus 1,2 C - Cold SD/ Refuel System Malfunction, 5 — Communications Cus.1
cu7 1 C — Cold SD/ Refuel System Malfunction, 2 — Loss of DC Power cu2.1
cus 1 N/A N/A
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NEI CCNPP
IC EXEZ‘E le Category and Subcategory EAL
Ccus 2 C — Cold SD/ Refuel System Malfunction, 6 — Inadvertent Criticality Cu6.1
CA1 1,2 C - Cold SD/ Refuel System Malfunction, 3 — PCS Level CA3.1
CA3 1 C — Cold SD/ Refuel System Malfunction, 1 — Loss of Power CA1.1
CA4 1,2 C — Cold SD/ Refuel System Malfunction, 4 — PCS Temperature CA4.1
Cs1 1 C - Cold SD/ Refuel System Malfunction, 4 — PCS Temperature CA4.2
CS1 2 C - Cold SD/ Refuel System Malfunction, 3 — PCS Level CS3.1
CS1 3 C - Cold SD/ Refuel System Malfunction, 3 — PCS Level CSs3.2
CG1 1 C - Cold SD/ Refuel System Malfunction, 3 — PCS Level CS3.3
CG1 2 C — Cold SD/ Refuel System Malfunction, 3 — PCS Level CG31
D-AU1 N/A N/A
D-AU2
D-SU1
D-HU1
D-HU2
D-HU3
D-AA1
D-AA2
D-HA1
D-HA2
E-HU1 1 E - ISFSI EU1.1
FUA1 1 F — Fission Product Barriers FU1.1
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NEI CCNPP
(o] EXEXE’ le Category and Subcategory EAL
FA1 1 F — Fission Product Barriers FA1.1
FS1 1 F — Fission Product Barriers FS1.1
FG1 1 F — Fission Product Barriers FG1.1
HU1 1 H — Hazards, 1 — Natural or Destructive Phenomena HU1.1
HUA1 2 H — Hazards, 1 — Natural or Destructive Phenomena HU1.2
HU1 3 H — Hazards, 1 — Natural or Destructive Phenomena HU1.3
HU1 4 H — Hazards, 1 — Natural or Destructive Phenomena HU1.4
HU1 5 H — Hazards, 1 — Natural or Destructive Phenomena HU1.5
HU2 1 H — Hazards, 2 — Fire or Explosion HU2.1
HU2 2 H — Hazards, 2 — Fire or Explosion HU2.2
HU3 1 H - Hazards, 3 — Hazardous Gas HU3.1
HU3 2 H — Hazards, 3 — Hazardous Gas HU3.2
HU4 1,2,3 H — Hazards, 4 ~ Security HU4.1
HU5 1 H — Hazards, 6 — Judgment HU6.1
HA1 1 H — Hazards, 1 — Natural or Destructive Phenomena HA1.1
HA1 2 H — Hazards, 1 — Natural or Destructive Phenomena HA1.2
HA1 3 H — Hazards, 1 — Natural or Destructive Phenomena HA1.3
HA1 4 H — Hazards, 1 — Natural or Destructive Phenomena HA1.4
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NEI| CCNPP

o] Ean'A"If le Category and Subcategory EAL
HA1 5 H - Hazards, 1 — Natural or Destructive Phenomena HA1.6
HA1 6 H — Hazards, 1 — Natural or Destructive Phenomena HA1.5
HA2 1 H — Hazards, 2 - Fire or Explosion HA2.1
HA3 1 H — Hazards, 3 — Hazardous Gas HA3.1
HA4 1,2 H — Hazards, 4 — Security HA4.1
HAS 1 H - Hazards, 5 — Control Room Evacuation HA5.1
HAG 1 H - Hazards, 6 —Judgment HA6.1
HS2 1 H — Hazards, 5 — Control Room Evacuation HS5.1
HS3 1 H -~ Hazards, 6 — Judgment HS6.1
HS4 1 H - Hazards, 4 — Security HS4.1
HG1 1 H - Hazards, 4 — Security HG4.1
HG1 2 H - Hazards, 4 — Security HG4.2
HG2 1 H - Hazards, 6 — Judgment HG6.1
SU1 1 S - System Malfunction, 1 — Loss of AC Power SuU1.1
SuU2 1 S — System Malfunction, 4 — Inability to Reach or Maintain Shutdown SuU4.1

Conditions

SuU3 1 S — System Malfunction, 5 — Instrumentation Sus.1
SuU4 1 S - System Malfunction, 7 — Fuel Clad Degradation SuU7.2
SuU4 2 S — System Malfunction, 7 — Fuel Clad Degradation SuU7.1
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NEI CCNPP
IC Exélr\"f le Category and Subcategory EAL
Sus 1,2 S — System Malfunction, 8 — RCS Leakage Sus.1
SuU6 1,2 S — System Malfunction, 8 -Communications Su6.1
SuU8 1 (BWR) N/A N/A
Su8 1 (PWR) S — System Malfunction, 3 — Criticality & RPS Failure SuU3.1
SA2 1 S — System Malfunction, 3 — Criticality & RPS Failure SA3.1
SA4 1 S — System Malfunction, 5 — Instrumentation SA5.1
SA5 1 S — System Malfunction, 1 — Loss of AC Power SA1.1
§81 1 S — System Malfunction, 1 — Loss of AC Power SS81.1
8§82 1 S — System Malfunction, 3 — Criticality & RPS Failure S83.1
S§S3 1 S — System Malfunction, 1 — Loss of DC Power S$82.1
SS6 1 S — System Malfunction, 5 — Instrumentation SS5.1
SG1 1 S — System Malfunction, 1 — Loss of AC Power SG1.1
SG2 1 S — System Malfunction, 3 — Criticality & RPS Failure SG3.1
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Table 3 — Summary of Deviations

NEI CCNPP -
EAL Description
Ic Example EAL
Sus 1,2 Su8.1 The phrase “for 2 15 min. (Note 4)" has been added to the CCNPP EAL to allow
mitigation by operating procedures prior to declaration. This is a deviation from
NEI 99-01 Revision 5.
HU2 1 HU21 - The third paragraph of the NEI basis has been edited to clarify the significance of

the 15-minute duration. If the alarm cannot be verified by redundant Control Room
or nearby Fire Panel indications, notification from the field that a fire exists starts
the concurrent 15-minute classification and fire suppression clocks. This change
is consistent with the manner in which the Control Room and Fire Brigade leaders
verify fires. This change is necessary to avoid declaring Unusual Event
emergencies for spurious alarms that, due to the sensor location, cannot be
verified within 15 minutes of receipt of the alarm. This is a deviation from NEI 99-
01 Revision 5.

13 of 125



EAL Comparison Matrix 0SSl Project #09-0803 CCNPP

Category R

Abnormal Rad Levels / Radiological Effluents
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NEI IC Wording and Mode CCNPP CCNPP IC Wording and Mode . - L
NEI IC# Applicability IC#(s) Applicability Difference/Deviation Justification
AU1 Any release of gaseous or liquid RU1 ANY release of gaseous or liquid The CCNPP ODCM limits provide the site-specific
radioactivity to the environment radioactivity to the environment Radiological Effluent Technical Specifications.
greater than 2 times the greater than 2 times the ODCM for 60
Radiological Effluent Technical minutes or longer
Specmcatlons/ODCM for 60 MODE: All
minutes or longer.
MODE: All
NEI Ex. . CCNPP . . - I
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 VALID reading on ANY of the RU1.1 | ANY gaseous monitor reading > Table | The NEI phrase “VALID reading on ANY...” has been

following radiation monitors
greater than the reading shown
for 60 minutes or longer:

(site specific monitor list and
threshold values)

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

R-1 column “UE” for 2 60 min. (Note 2)

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

changed to “ANY...reading.” All EAL thresholds assume
valid readings for emergency classification. This change
implements EAL FAQ #4.

The NEI phrase “...of the following radiation monitors greater
than the reading shown ...(site specific monitor list and
threshold values)® has been replaced with “... Gaseous
monitors > Table R-1 column “UE"...” UE, Alert, SAE and GE
thresholds for all CCNPP continuously monitored 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 “UE”, consistent with the NEI
bases, represent two times the ODCM release limits for both
liquid and gaseous release.

Gaseous release is emphasized in this EAL to be consistent
with the NEI basis, which states: “Some sites may find it
advantageous to address gaseous and liquid releases with
separate initiating conditions and EALs."

The NEI phrase “...for 60 minutes or longer” has been
replaced with *...= 60 min.” to reduce EAL user reading
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NEI Ex. . CCNPP . . - I

EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
burden. The symbol “2” means “greater than or equal to” and
thus implements the intent of the NEI phrase.
Reference to the NEI note is included in the EAL wording
“(Note 2).” Numbering the note facilitates referencing in the
EAL matrix.

2 VALID reading on any effluent RU1.2 | Liquid monitor reading > Table R-1 The NEI phrase “VALID reading on any...” has been

monitor reading greater than 2
times the alarm setpoint
established by a current
radioactivity discharge permit for
60 minutes or longer.

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

column “UE” for =2 60 min. (Note 2)

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

changed to “Liquid monitor reading.” All EAL thresholds
assume valid readings for emergency classification. This
change implements EAL FAQ #4.

The NEI phrase “... effluent monitor reading greater than 2
times the alarm setpoint established by a current radioactivity
discharge permit ..." has been replaced with “...liquid monitor
> Table R-1 column “UE"..." UE and Alert thresholds for all
CCNPP effluent pathways governed by a radioactivity
discharge permit 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 “UE”, consistent with the NEI
bases, represent two times the ODCM release limits for both
liquid and gaseous release.

Liquid release is emphasized in this EAL to be consistent
with the NEI basis, which states “This alarm setpoint may be
associated with a planned batch release, or a continuous
release path.” Liquid releases at CCNPP are the only
planned batch releases subject to the discharge permit
process. This change is also consistent with the NEI basis,
which states “Some sites may find it advantageous to
address gaseous and liquid releases with separate initiating
conditions and EALs.”

The NEI phrase “...for 60 minutes or longer” has been
replaced with “...2 60 min."” to reduce EAL user reading
burden. The symbol “2" means “greater than or equal to” and
thus implements the intent of the NEI phrase.

The phrase “*with Waste Water effluent discharge not isolated”
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NEI Ex.
EAL #

NEI Example EAL Wording

CCNPP
EAL #

CCNPP EAL Wording

Difference/Deviation Justification

has been associated with the liquid release path in Table R-
1. At low classification levels, NEI states in the AU1/AA1
bases that the concern for classification is the continuing,
uncontrolled release of radioactivity and not the magnitude of
the release. When the liquid release is isolated, the release
is no longer continuing nor is it uncontrolled. Therefore, the
classification is not appropriate when the liquid release is
isolated.

Reference to the NEI note is included in the EAL wording
“(Note 2).” Numbering the note facilitates referencing in the
EAL matrix.

Confirmed sample analyses for
gaseous or liquid releases
indicates concentrations or
release rates greater than 2
times (site specific RETS values)
for 60 minutes or longer.

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

RU1.3

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

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

The CCNPP ODCM is the site-specific radiological effluent
Technical Specifications.

The NEI phrase “2 times” has been replaced with phrase “2
x" to reduce EAL user reading burden. The phrases have the
same meaning.

The NEI phrase “The NEI phrase “...for 60 minutes or longer”
has been replaced with “...= 60 min.” to reduce EAL-user
reading burden. The symbol “>" means “greater than or equal
to” and thus implements the intent of the NEI phrase.

Reference to the NEI note is included in the EAL wording
“(Note 2).” Numbering the note facilitates referencing in the
EAL matrix.

VALID reading on perimeter
radiation monitoring system
reading greater than 0.10 mR/hr
above normal* background for 60

N/A

N/A

Deleted NEI Example EAL #4 because the plant is not
equipped with a perimeter radiation monitoring system. This
threshold is properly addressed by the radiation monitors

17 of 125




EAL Comparison Matrix

OSSiI Project #09-0803 CCNPP

NEI Ex. CCNPP

EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
minutes or longer. [for sites listed in Table R-1 and dose assessment capabilities.
having telemetered perimeter
monitors)

5 VALID indication on automatic N/A N/A Deleted NEI Example EAL #5 because the plant is not

real-time dose assessment
capability indicating greater than
(site specific value) for 60
minutes or longer. [for sites
having such capability]

equipped with real-time dose assessment. This threshold is
properly addressed by the radiation monitors listed in Table
R-1 and dose assessment capabilities.

Table R-1 Effluent Monitor Classification Thresholds

Monitor

Gaseous

WRNGM
(RIC-5415)

Main Steam Effluent
(RI-5421, RI-5422)
Main Vent

(RI-5415)

Waste Processing
(RI-5410)

Fuel Handling Area Vent
(RI1-5420})

Liquid

Liquid Waste Disch*
(RE-2201)

GE SAE
3.2E+09 uCifsec 3.2E+08 pCilsec
40.0 rem/hr 4.0 rem/hr
N/A N/A
N/A ~ N/A
N/A N/A
N/A N/A

Alert UE
3.2E+07 pCi/sec | 3.2E+05 pCilsec
0.40 rem/hr N/A
N/A 2.0E+05 cpm
N/A 4.0E+05 cpm
N/A 3.4E+05 cpm
off-scale hi 8.4E+05 cpm
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NEI IC Wording and Mode CCNPP CCNPP IC Wording and Mode : - I
NEI! IC# Applicability ICH(s) Applicability Difference/Deviation Justification
AU2 UNPLANNED rise in plant RU2 Unplanned rise in plant radiation levels | None
radiation levels MODE: All
MODE: All
NEI Ex. . CCNPP . . - S
EAL # NE! Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 a. UNPLANNED water level RU2.1 | UNPLANNED water level drop in a The site specific level or indication of an unplanned water

drop in a reactor refueling
pathway as indicated by (site
specific level or indication).

AND

b. VALID Area Radiation
Monitor reading rise on (site
specific list).

reactor refueling pathway as indicated
by ANY of the following (Note 3):

+ Inability to restore and maintain
SFP level > Technical Specification
limit (65 ft 7 in)

+ Inability to restore and maintain
RFP level > Technical
Specification limit (56 ft 8.5 in)

* Report of visual observation of an
uncontrolled drop in water level in
the RFP or SFP

AND

Area radiation monitor reading rise on
ANY of the following:

* SFP Area RM-320 EL-69 (RI-7024)

« Spent Fuel Handling Machine (RI-
7025)

* Unit 1/2 CNTMT EL-69 (RI-
5316A/B/C/D)

Note 3: If loss of water level in the
refueling pathway occurs while in
Mode 5, 6 or D, consider classification

level drop that may result in increased area radiation are
either: the inability to restore and maintain SFP water level >
Technical Specifications (65 ft 8.5 in.), the inability to restore
and maintain RFP level > Technical Specification limit (56 ft
8.5 in) or report of visual observation of an uncontrolled drop
in water level in the RFP or SFP.

The NEI term “VALID" has been deleted. All EAL thresholds
assume valid readings for emergency classification. This
change implements EAL FAQ #4.

The site specific area radiation monitors are listed.

Note 3 has been added to the plant EAL wording to ensure
subcategory C.3 EALSs are reviewed when loss of water
shielding above spent fuel adversely affects area radiation
levels.
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under EALs CU3.1, CU3.2 or CU3.3

2 UNPLANNED VALID Area
Radiation Monitor readings or
survey results indicate a rise by
a factor of 1000 over normal*
levels.

*Normal can be considered as
the highest reading in the past
twenty-four hours excluding the
current peak value.

RU2.2

UNPLANNED area radiation readings
increases by a factor of 1,000 over
NORMAL LEVELS

The NEI term “monitor” has been deleted to clarify that
radiation readings obtained by portable survey instruments
are an acceptable source for assessing this EAL.

The NEI term “VALID” has been deleted. All EAL thresholds
assume valid readings for emergency classification. This
change implements EAL FAQ #4.

Deleted the asterisk phrase and added the defined phrase to
the EAL Technical Bases: “Normal Levels As applied to
radiological IC/EALS, the highest reading in the past twenty-
four hours excluding the current peak value.” This change
implements EAL FAQ #5.
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NEI IC# NEI IC Wording CI&';‘(':;D CCNPP IC Wording Difference/Deviation Justification
AA1 Any release of gaseous or liquid RA1 ANY release of gaseous or liquid The CCNPP ODCM limits provide the site-specific

radioactivity to the environment radioactivity to the environment Radiological Effluent Technical Specifications.
greater than 200 times the greater than 200 times the ODCM for
Radiological Effluent Technical 15 minutes or longer
Specifications/ODCM for 15 MODE: All
minutes or longer. ’
MODE: All

s | NEtExample EAL Wording | S CCNPP EAL Wording Difference/Deviation Justification

1 VALID reading on ANY of the RA1.1 | ANY gaseous monitor reading > Table | The NEI phrase “VALID reading on ANY..."” has been

following radiation monitors
greater than the reading shown
for 15 minutes or longer:

(site specific monitor list and
threshold values)

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

R-1 column "Alert" for > 15 min. (Note
2)

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

changed to “ANY...reading.” All EAL thresholds assume valid
readings for emergency classification. This change
implements EAL FAQ #4.

The NEI phrase “...of the following radiation monitors greater
than the reading shown ...” has been replaced with
“...gaseous monitors > Table R-1 column “Alert”...”

The CCNPP radiation monitors that detect radioactivity
effluent release to the environment are listed in Table R-1.
UE, Alert, SAE and GE thresholds for all CCNPP continuously
monitored 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 “Alert”, consistent with
the NEI bases, represent two hundred times the ODCM
release limits for both liquid and gaseous release.

The NEI phrase “...for 15 minutes or longer” has been
replaced with “...2 15 min.” to reduce EAL-user reading
burden. The symbol “2” means “greater than or equal to” and
thus implements the intent of the NEI phrase.
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Reference to the NEI note is included in the EAL wording
“(Note 2).” Numbering the note facilitates referencing in the
EAL matrix.

VALID reading on any effluent
monitor reading greater than 200
times the alarm setpoint
established by a current
radioactivity discharge permit for
15 minutes or longer.

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

Liquid monitor reading > Table R-1
column “Alert” for = 15 min. (Note 2)

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

The NEI phrase “VALID reading on any...” has been changed
to “Liquid monitor reading.” All EAL thresholds assume valid
readings for emergency classification. This change
implements EAL FAQ #4.

The NEI phrase “...effluent monitor reading greater than 200
times the alarm setpoint established by a current radioactivity
discharge permit ...” has been replaced with “...liquid
monitors > Table R-1 column “ALERT” for = 15 min. ...”

UE, Alert, SAE and GE thresholds for all CCNPP continuously
monitored 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.

Liquid release is emphasized in this EAL to be consistent with
the NEI basis, which states “This alarm setpoint may be
associated with a planned batch release, or a continuous
release path.” Liquid releases at CCNPP are the only planned
batch releases subject to the discharge permit process. This
change is also consistent with the NEI basis, which states
“Some sites may find it advantageous to address gaseous
and liquid releases with separate initiating conditions and
EALs.”

The phrase “with Waste Water effluent not isolated” has been
associated with the liquid release path. At low classification
levels, NEI states in the RU1/RA1 bases that the concern for
classification is the continuing, uncontrolled release of
radioactivity and not the magnitude of the release. When the
liquid release is isolated, the release is no longer continuing
nor is it uncontrolled. Therefore, the classification is not
appropriate when the liquid release is isolated.

The NEI phrase “...for 15 minutes or longer” has been
replaced with “...2 15 min.” to reduce EAL-user reading
burden. The symbol “=” means “greater than or equal to” and
thus implements the intent of the NEI phrase.

Reference to the NEI note is included in the EAL wording
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“(Note 2)." Numbering the note facilitates referencing in the

EAL matrix.

Confirmed sample analyses for RA1.3 | Confirmed sample analyses for The NEI phrase “200 times” has been replaced with phrase
gaseous or liquid releases gaseous or liquid releases indicate “200 x” to reduce EAL-user reading burden. The phrases
indicates concentrations or concentrations or release rates > 200 x | have the same meaning.
release rates greater than 200 ODCM limits for 2 15 min. The CCNPP ODCM is the site-specific effluent Technical
2;??5 (r?:itr?uizscc:;rul:oﬁggr.s values) Note 2: The ED_ should not wait untif Specifications.
Note: The Emeraency Director tl;]e algsz(ljlcalt)Ie tltr:e has ctalapsed, but it The NEI phrase “...for 15 minutes or longer” has been

) mergency should ceclare the event as soon as & | o5 5ced with “...2 15 min.” to reduce EAL-user reading
should not wait until the is determined that the release duration | | -\ 1o ool “>” means “areater than or equal to” and
applicable time has elapsed, but has exceeded, or will likely exceed, the thus i ’ | yt th '_t t of th gNEI h q
should declare the event as soon applicable time. In the absence of data | - 'u° 'MPiements te intent of tne =l phrase. _
as it is determined that the to the contrary, assume that the Reference to the NEI note is included in the EAL wording
release duration has exceeded, release duration has exceeded the “(Note 2)." Numbering the note facilitates referencing in the
or will likely exceed, the applicable time if an ongoing release is | EAL matrix.
applicable time. In the absence of detected and the release start time is
data to the contrary, assume that unknown.
the release duration has
exceeded the applicable time if
an ongoing release is detected
and the release start time is
unknown.
VALID reading on perimeter N/A N/A Deleted NEI Example EAL #4 because the plant is not
radiation monitoring system equipped with a perimeter radiation monitoring system. This
reading greater than 10.0 mR/hr threshold is properly addressed by the radiation monitors
above normal* background for 15 listed in Table R-1 and dose assessment capabilities.
minutes or longer. [for sites
having telemetered perimeter
monitors]
VALID indication on automatic N/A N/A Deleted NEI Example EALs #5 because the plant is not

real-time dose assessment
capability indicating greater than
(site specific value) for 15
minutes or longer. [for sites
having such capability]

equipped with and real-time dose assessment. This threshold
is properly addressed by the radiation monitors listed in Table
R-1 and dose assessment capabilities.
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NEI IC# NEI IC Wording (ig;'(':)P CCNPP IC Wording Difference/Deviation Justification
AA2 Damage to irradiated fuel or RA2 Damage to irradiated fuel or loss of None
loss of water level that has water level that has resulted or will
resulted or will result in the result in the uncovering of irradiated fuel
uncovering of irradiated fuel outside the Reactor Vessel.
outside the reactor vessel. MODE: All
MODE: All
NEI Ex. . CCNPP . . : .- N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 A water level drop in the reactor RA2.2 | A waterlevel drop in areactor The terms "reactor refueling cavity, spent fuel pool or fuel
refueling cavity, spent fuel pool refugllng pathway that will result in transfer canal” have been replaced with the term "reactor
or fuel transfer canal that will iradiated fuel becoming uncovered refueling pathway" to encompass all three volumes where
result in irradiated fuel becoming irradiated fuel may be located. This change implements EAL
uncovered. FAQ #6.
2 A VALID alarm or (site specific RA2.1 | Alarm on ANY of the following The NEI term “VALID" has been deleted. All EAL thresholds

elevated reading) on ANY of the
following due to damage to
irradiated fuel or loss of water
level.

(site specific radiation monitors)

radiation monitors due to damage to
irradiated fuel or loss of water level:

» Fuel Handling Area Vent (RI-
5420)

* SFP Area RM-320 EL-69 (RI-
7024)

+ Spent Fuel Handling Machine
(RI-7025)

+ Unit 1/2 CNTMT EL-68 (RI-
5316A/B/C/D)

assume valid readings for emergency classification. This
change implements EAL FAQ #4.

The EAL provides a site-specific list of radiation monitors
applicable to this threshold.
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NEI IC# NEI IC Wording (ig;‘(:;’ CCNPP IC Wording Difference/Deviation Justification
AA3 Rise in radiation levels within the RA3 Rise in radiation levels within the None
facility that impedes operation of facility that impedes operation of
systems required to maintain systems required to maintain plant
plant safety functions safety functions
MODE: All MODE: All
NEI Ex. . CCNPP . . - N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 VALID (site-specific) radiation RA3.1 | Doserates > 15 mRem/hrin ANY of | The NEI term “VALID" has been deleted. All EAL thresholds

monitor readings GREATER
THAN 15 mR/hr in areas
requiring continuous occupancy

to maintain plant safety functions:

(Site-specific) list

the following areas requiring
continuous occupancy to maintain
plant safety functions:

e Control Room
e CAS
e SAS

assume valid readings for emergency classification. This
change implements EAL FAQ #4.

The words “VALID (site-specific) radiation monitor readings
GREATER THAN" was replaced with “Dose rates >..." It
doesn’t matter if the 15 mRem/hr was measured with an ARM
or survey instrument, therefore, the term radiation monitor was
deleted to not confuse those who may think that only implies a
fixed ARM. The symbol “>" means “greater than.”

The Control Room, CAS and SAS are the CCNPP areas
requiring continuous occupancy to maintain plant safety
functions. Since all three areas require continuous occupancy,
elevated dose rates in any one area could preclude
occupancy and, therefore, satisfy the intent of the IC.
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NEI IC# NEI IC Wording ?g;‘(':f CCNPP IC Wording Difference/Deviation Justification
AS1 Off-site dose resulting from an RS1 Offsite dose resulting from an actual or | The NEI abbreviation “mrem” has been replaced with the plant
actual or IMMINENT release of imminent release of gaseous abbreviation “mRem” to agree with units of measure given in
gaseous radioactivity greater radiocactivity exceeds 100 mRem the EPA PAGs. This change implements EAL FAQ #8.
than 100 mrem TEDE or 500 TEDE or 500 mRem thyroid CDE for The - "

; ) , phrase “using actual meteorology” has been added to the
mrem_Thyrglg CD_E forfthhe actual thle actual or pro;ectled duratlclm ofthe | ~oNPP IC for consistency with RG1.1 IC wording. This
or'prOJecte uration of the release using actual meteorology change implements EAL FAQ #9.
release. MODE: Al
MODE: All MODE: All

NEI Ex. . CCNPP . . . T
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 VALID reading on ANY of the RS1.1 | ANY radiation monitor reading > Table | The NEI phrase “VALID reading on ANY...” has been

following radiation monitors
greater than the reading shown
for 15 minutes or longer:

(site specific monitor list and
threshold values)

Note: The Emergency Director
should not wait until the
applicable time has elapsed, but
should declare the event as
soon as it is determined that the
condition will likely exceed the
applicable time. If dose
assessment results are
available, declaration should be
based on dose assessment
instead of radiation monitor
values. Do not delay declaration
awaiting dose assessment
results.

R-1 column “SAE” for > 15 min. (Note
1)

¢ Do not delay declaration
awaiting dose assessment
results

¢ If dose assessment results are
available, declaration should be
based on dose assessment
instead of radiation monitor
values (see EAL RS1.2)

Note 1:The ED should not wait until
the applicable time has
elapsed, but should declare the
event as soon as it is
determined that the condition
will likely exceed the applicable
time

changed to “ANY...reading.” All EAL thresholds assume valid
readings for emergency classification. This change
implements EAL FAQ #4.

The NEI phrase “...of the following... the reading shown...”
has been replaced with “...Table R-1 column “SAE”..." The
site-specific list is provided in Table R-1.

The NEI phrases “greater than” and “... 15 minutes or longer”’
have been replaced with “>" and “...= 15 min.”, respectively, to
reduce EAL-user reading burden. The symbols implement the
intent of the NEI phrase.

Reference to the NEI note is included in the EAL wording
“(Note 1).” Numbering the note facilitates referencing in the
EAL matrix.

The second and third sentences of the NEI note have been
incorporated in the wording of the CCNPP EAL for
clarification. EAL validation exercises demonstrated the need
to emphasis this information in a form other than a note.
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Dose assessment using actual
meteorology indicates doses
greater than 100 mrem TEDE or
500 mrem thyroid CDE at or
beyond the site boundary.

RS1.2

Dose assessment using actual
meteorology indicates doses > 100
mRem TEDE or 500 mRem thyroid
CDE at or beyond the site boundary

The NEI abbreviation “mrem” has been replaced with the plant
abbreviation “mRem” to agree with units of measure given in
the EPA PAGs. This change implements EAL FAQ #8.

VALID perimeter radiation
monitoring system reading
greater than 100 mR/hr for 15
minutes or longer. [for sites
having telemetered perimeter
monitors]

N/A

N/A

Deleted NEI Example EAL #3 because the plant is not
equipped with a perimeter radiation monitoring system. This
threshold is properly addressed by the radiation monitors
listed in Table R-1 and dose assessment capabilities.

Field survey results indicate
closed window dose rates
greater than 100 mR/hr expected
to continue for 60 minutes or
longer; or analyses of field
survey samples indicate thyroid
CDE greater than 500 mrem for
one hour of inhalation, at or
beyond the site boundary.

RS1.3

Field survey results indicate closed
window dose rates > 100 mRem/hr
expected to continue for > 60 min. at or
beyond the site boundary

OR

Analyses of field survey samples
indicate thyroid CDE > 500 mRem for
1 hr of inhalation at or beyond the site
boundary (Note 1)

Split the example into two logical conditions separated by the
“OR” logical connector for usability.

The NEI abbreviation “R” has been replaced with the plant
abbreviation “Rem” to agree with units of measure given in the
EPA PAGs. This change implements EAL FAQ #8.

The NEI| phrase “one hour” has been abbreviated “1 hr” to
reduce EAL-user reading burden.

Reference to the NEI note is included in the EAL wording
“(Note 1).” Numbering the note facilitates referencing in the
EAL matrix.
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NEI IC# NEI IC Wording (ig;‘(':f CCNPP IC Wording Difference/Deviation Justification
AG1 Off-site dose resulting from an RG1 Offsite dose resulting from an The NEI abbreviation "mrem” has been replaced with the plant

actual or IMMINENT release of actual or imminent release of abbreviation “mRem” to agree with units of measure given in the
gaseous radioactivity greater gaseous radioactivity greater than | EPA PAGs.
than 1000 mrem TEDE or 5000 1,000 mRem TEDE or 5,000
mrem Thyroid CDE for the mRem thyroid CDE for the actual
actual or projected duration of or projected duration of the
the release using actual release using actual meteorology
meteorology. MODE: All
MODE: All

NEI Ex. . CCNPP . . - I

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

1 VALID reading on ANY of the RG1.1 | ANY radiation monitor reading > The NEI phrase “VALID reading on ANY...” has been changed to

following radiation monitors
greater than the reading shown
for 15 minutes or longer:

(site specific monitor list and
threshold values)

Note: The Emergency
Director should not wait until the
applicable time has elapsed, but
should declare the event as
soon as it is determined that the
condition will likely exceed the
applicable time. If dose
assessment results are
available, declaration should be
based on dose assessment
instead of radiation monitor
values. Do not delay declaration
awaiting dose assessment
results.

Table R-1 column “GE” for 2 15
min. (Note 1)

¢ Do not delay declaration
awaiting dose assessment
results

¢ |f dose assessment results
are available, declaration
should be based on dose
assessment instead of
radiation monitor values
(see EAL RG1.2)

Note 1:The ED should not wait
until the applicable time
has elapsed, but should
declare the event as soon
as it is determined that the
condition will likely exceed
the applicable time

“ANY...reading.” All EAL thresholds assume valid readings for
emergency classification. This change implements EAL FAQ #4.

The NEI phrase “...of the following... the reading shown...” has
been replaced with “... Table R-1 column “GE”"...” The site-specific
list is provided in Table R-1.

The symbol “>" means “greater than.”

The NEI phrases “greater than” and “... 15 minutes or longer” have
been replaced with “>" and “...2 15 min.”, respectively, to reduce
EAL-user reading burden. The symbols implement the intent of the
NEI phrase.

Reference to the NEI note is included in the EAL wording “(Note 1).”
Numbering the note facilitates referencing in the EAL matrix.

The second and third sentences of the NEI note have been
incorporated in the wording of the CCNPP EAL for clarification. EAL
validation exercises demonstrated the need to emphasis this
information in a form other than a note.
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2 Dose assessment using actual RG1.2 | Dose assessment using actual The NEI phrase “greater than” has been replaced with the symbol
meteorology indicates doses meteorology indicates doses > “>" to reduce EAL-user reading burden. The symbol “>" means
greater than 1000 mrem TEDE 1,000 mRem TEDE or 5,000 “greater than” and thus implements the intent of the NEI phrase.
or 5000 mrem thyroid CDE at or mRem thyroid CDE at or beyond
beyond the site boundary. the site boundary

3 VALID perimeter radiation N/A N/A Deleted NEI Example EAL #3 because the plant is not equipped
monitoring system reading with a perimeter radiation monitoring system. This threshold is
greater than 1000 mR/hr for 15 properly addressed by the radiation monitors listed in Table R-1 and
minutes or longer. [for sites dose assessment capabilities.
having telemetered perimeter
monitors]

4 Field survey results indicate RG1.3 | Field survey results indicate Split the example into two logical conditions separated by the “OR”

closed window dose rates
greater than 1000 mR/hr
expected to continue for 60
minutes or longer; or analyses
of field survey samples indicate
thyroid CDE greater than 5000
mrem for one hour of inhalation,
at or beyond site boundary.

closed window dose rates > 1,000
mRem/hr expected to continue for
> 60 min. at or beyond the site
boundary

OR

Analyses of field survey samples
indicate thyroid CDE > 5,000
mRem for 1 hr of inhalation at or
beyond the site boundary (Note 1)

logical connector for usability.

The NEI abbreviation “R” has been replaced with the plant
abbreviation “Rem” to agree with units of measure given in the EPA
PAGs. This change implements EAL FAQ #8.

The NEI phrase “one hour” has been abbreviated “1 hr” to reduce
EAL-user reading burden.

Reference to the NEI note is included in the EAL wording “(Note 1).”
Numbering the note facilitates referencing in the EAL matrix.
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Category C

Cold Shutdown / Refueling System Malfunction
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NEI IC# NEI IC Wording (ig;‘(':;’ CCNPP IC Wording Difference/Deviation Justification
Cu1 RCS Leakage Cu3 RCS Leakage None
MODE: Cold Shutdown MODE: 5 - Cold Shutdown
NACx | NEIExample EAL Wording | SSNPF CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency Director CU3.1 | RCS leakage results in the The BWR portion of the NEI EAL has not been implemented because

should not wait until the
applicable time has elapsed,
but should declare the event as
soon as it is determined that the
condition will likely exceed the
applicable time.

1. RCS leakage results in
the inability to maintain or
restore RPV level greater than
(site specific low level RPS
actuation setpoint) for 15
minutes or longer. [BWR]

1. RCS leakage results in the
inability to maintain or restore
level within (site specific
pressurizer or RCS/RPV level
target band) for 15 minutes or
longer. [PWR]

inability to maintain or
restore EITHER of the following
for = 15 min. (Note 4):

Pressurizer level > 101 in.
OR

RCS level within the target
band established by
procedure (when the level
band was established below
101in.)

Note 4. The ED 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

CCNPP is a PWR.

The site-specific pressurizer low level heater trip actuation setpoint is
specified.

The NEI phrase “15 minutes or longer” has been replaced with “> 15
min.” to reduce EAL-user reading burden. The symbol “>" means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.
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NEI IC#

NEI IC Wording

CCNPP
IC#(s)

CCNPP IC Wording

Difference/Deviation Justification

cu2

UNPLANNED loss of RCS/RPV
inventory.

MODE: Refueling

Ccus

RCS leakage
MODE: 6 - Refuel

IC wording aligned with NEI IC CU1 to support grouping NEI IC CU1
and CU2 EALs under the same subcategory. There is no
fundamental difference between an unplanned loss of RCS
inventory and RCS leakage. This change implements EAL FAQ #41.

NEI Ex.
EAL #

NEI Example EAL Wording

CCNPP
EAL #

CCNPP EAL Wording

Difference/Deviation Justification

Note: The Emergency Director
should not wait until the
applicable time has elapsed, but
should declare the event as
soon as it is determined that the
condition will likely exceed the
applicable time.

UNPLANNED RCS/RPV level
drop as indicated by either of the
following:

o RCS/RPV water level drop
below the RPV flange for
15 minutes or longer when
the RCS/RPV level band is
established above the RPV
flange.

e RCS/RPV water level drop
below the RCS level band
for 15 minutes or longer
when the RCS/RPV level
band is established below
the RPV flange.

Cu3.2

UNPLANNED RCS level drop
below EITHER of the following
for 2 15 min. (Note 4):
Reactor Vessel flange (44 ft)
(when the level band was
established above the flange)

OR

Target band (when the level
band was established below
the flange)

Note 4: The ED 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.

The NEI abbreviation “RCS/RPV” has been changed to “RCS” to
use terminology commonly accepted at PWRs.

The NEI phrase “15 minutes or longer” has been replaced with “> 15
min.” to reduce EAL-user reading burden. The symbol “>" means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.

The NEI phrase “RPV flange” has been replaced with “Reactor
Vessel flange” to use terminology commonly accepted at PWRs.

In the second bullet, the NEI phrase “RCS level band” has been
replaced with “Target band” for consistency with terminology used in
EAL CU3.1.

The NEI introductory clause and the two NEI bulleted conditions
have been reworded for clarification.

RCS/RPV level cannot be
monitored with a loss of

CuU3.3

RCS level cannot be monitored
with a loss of RCS inventory as

The NEI abbreviation “RCS/RPV” has been changed to “RCS" to
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RCS/RPV inventory as indicated
by an unexplained level rise in
(site specific sump or tank).

indicated by an unexplained
level rise in ANY Table C-2
sump / tank attributable to RCS
leakage

use terminology commonly accepted at PWRs.

The NEI phrase “(site-specific sump or tank)” has been replaced
with “ANY Table C-2 sump / tank attributable to RCS leakage” for
clarification. The list of sumps and tanks is too large to include within
the wording of the EAL and maintain readability. Table C-2 contains
the site-specific list of sumps and tanks.

Table C-2 RCS Leakage Indications

Containment sump

Auxiliary Building sumps

Miscellaneous Waste System Tanks

RWT
RC Waste System Tank
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NEI IC# NEI IC Wording ";g;‘(: ;’ CCNPP IC Wording Difference/Deviation Justification
Ccu3 AC power capability to CuU1 AC power capability to 4kV vital | "...emergency busses..." replaced with "...4kV vital buses..." as the
emergency busses reduced to a buses reduced to a single power | site specific terminology for emergency buses.
S".‘g'f power source fl‘fﬂlst source for > 15 min. suchthat | » _ station blackout."” replaced with "...a complete loss of all 4KV vital
rinuies or ‘onger SUch that any ANY additional single failure bus power" as this describes the intended condition for CCNPP.
additional single failure would would result in a complete loss
result in station blackout. of all 4kV vital bus power The NEI phrase “15 minutes or longer” has been replaced with “> 15
. min.” to reduce EAL-user reading burden. The symbol “>" means
“RA(:DEI Cold Shutdown, MODE: 5 - Cold Shutdown, 6 - | “greater than or equal to” and thus implements the intent of the NEI
etueling Refuel, D - Defueled phrase.
Added “D - Defueled" to the mode applicability to correct omission in
NEI 99-01.
NEEA!LE;' NEI Example EAL Wording CEE\T_P#P CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency Director CU1.1 | AC power capability to 4kV vital | The NEI phrase “15 minutes or longer” has been replaced with “> 15

should not wait until the
applicable time has elapsed,
but should declare the event
as soon as it is determined
that the condition will likely
exceed the applicable time.

a.  AC power capability to
(site specific emergency
busses) reduced to a
single power source for 15
minutes or longer.

AND

.b.  Any additional single power

source failure will result in
station blackout.

buses 11(21) and 14(24)
reduced to a single power
source, Table C-1, for > 15 min.
(Note 4)

AND

ANY additional single power
source failure will result in a
complete loss of all 4kV vital bus
power

Note 4: The ED 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.

min.” to reduce EAL-user reading burden. The symbol “>" means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

4kV vital buses 11(21) and 14(24) are the CCNPP emergency
buses.

Table C-1 provides a list of CCNPP onsite and offsite AC power
sources.

“..station blackout.” replaced with "...a complete loss of all 4kV vital
bus power" as this describes the intended condition for CCNPP. This
change implements EAL FAQ #36.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.
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Table C-1 AC Power Sources

e 1(2ADG
()

5 e 1(2BDG

=

o e 0CDG, if aligned

o 500kV transmission line 5051*
e 500kV transmission line 5052*
e  500kV transmission line 5072*
e SMECO line, if aligned

* A credited 500kV line must have an
independent 13kV service transformer

Offsite

35 of 125



EAL Comparison Matrix

0SSl Project #09-0803 CCNPP

NEI IC# NEI IC Wording cig;'g;’ CCNPP IC Wording Difference/Deviation Justification
Cu4 UNPLANNED loss of decay heat CU4 | Unplanned loss of decay heat The NEI acronym “RPV" has been replaced with the phrase
removal capability with irradiated removal capability “Reactor Vessel” to use terminology commonly accepted at PWRs.
fuel in the RPV. MODE: 5 - Cold Shutdown, 6 - | The NEI phrase “with irradiated fuel in the Reactor Vessel” has
MODE: Cold Shutdown, Refuel been deleted to implement EAL FAQ #11.
Refueling
NEI Ex. . CCNPP . . - L
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 UNPLANNED event results in CU4.1 | UNPLANNED event results in The NEI phrase “...exceeding the Technical Specification cold
RCS temperature exceeding the RCS temperature > 200°F shutdown temperature limit* has been replaced with “> 200°F.”
Technical Specification cold >200°F is the Technical Specification cold shutdown temperature
shutdown temperature limit. limit and is specified in the EAL instead of the NEI wording to
reduce EAL-user reading burden.
2 Note: The Emergency Director | CU4.2 | Loss of all RCS temperature and | The NEI abbreviation “RCS/RPV" has been changed to “RCS” to

should not wait until the
applicable time has elapsed, but
should declare the event as soon
as it is determined that the
condition will likely exceed the
applicable time.

Loss of all RCS temperature and
RCS/RPV level indication for 15
minutes or longer.

RCS level indication for = 15 min.

(Note 4)

Note 4: The ED should not wait
until the applicable time has
elapsed, but shouid declare the
event as soon as it is determined
that the condition has exceeded,
or will likely exceed, the
applicable time.

use terminology commonly accepted at PWRs.

The NEI phrase “15 minutes or longer” has been replaced with “>
15 min.” to reduce EAL-user reading burden. The symbol “>"
means “greater than or equal to” and thus implements the intent of
the NEI phrase.

Reference to the NEI note is included in the EAL wording “(Note
4).” Numbering the note facilitates referencing in the EAL matrix.
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NE! IC# NEI IC Wording (ig;'(':;’ CCNPP IC Wording Difference/Deviation Justification
Cueé Loss of all On-site or Off-site CU5 | Loss of all onsite or offsite None
communications capabilities. communications capabilities
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling, Defueled Refuel, D - Defueled
NEI Ex. . CCNPP . . - S
EAL # NEI Exampie EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Loss of all of the following on-site CUS5.1 | Loss of all Table C-5 onsite CUS5.1 implements Example EALs #1 and #2. These were
communication methods affecting (internal) communication methods | combined for improved usability.
the akil_hty t_° perform routine affecting the ability to perform The NEI example EALs specify site-specific lists of onsite and
operations: routine operations offsite communications methods. The CCNPP EAL lists these
(site specific list of OR methods in Table C-5 because the number of communications
communications methods) Loss of all Table C-5 offsite methods is too long to include within the text of the EAL.
5 Loss of all of the following off-site (external) communication The adjectives “(internal)” and “(external)” have been added to the

communication methods affecting
the ability to perform offsite
notifications:

(site specific list of
communications methods)

methods affecting the ability to
perform offsite notifications to any
agency

CCNPP EAL for clarification. The terms “onsite/offsite” could be
interpreted as the location in which the communication originates
instead of the location to which communication is directed.

Added the words "...to any agency" to clarify the intent of the
bases statement: "The availability of one method of ordinary off-
site communications is sufficient to inform federal, state, and local
authorities of plant issues."
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Table C-5 Communications Systems

System Onsite Offsite
(internal) (external)

Commercial phone system X X
Plant page system X

Microwave telephone (Hot-Lines) (EOB) X X
Dedicated offsite agency telephone system X
FTS 2001 telephone system X
CCNPP Radio System X X
Satellite Phone System X
Cellular Phone System X X
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NEI IC# NEI IC Wording cig;'g;’ CCNPP IC Wording Difference/Deviation Justification
cu7 Loss of required DC power for Ccu2 Loss of required DC power for | The NEI phrase “15 minutes or longer” has been replaced with “> 15
15 minutes or longer. 215 min. min.” to reduce EAL-user reading burden. The symbol “>" means
MODE: Cold Shutdown MODE: 5 - Cold Shutdown. 6 - | 9reater than or equal to” and thus implements the intent of the NEI
Refueling Refuel phrase.
NEI Ex. . CCNPP : . - I
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency CU2.1 | <105 VDC for> 15 min. onthe | The NEI IC phrase “less than” has been replaced with “<” to reduce

Director should not wait until the
applicable time has elapsed, but
should declare the event as
soon as it is determined that the
condition will likely exceed the
applicable time.

Less than (site specific bus
voltage indication) on required
(site specific Vital DC busses)
for 15 minutes or longer.

125 VDC buses (11, 12, 21 or
22) that are required to monitor
and control the removal of
decay heat (Note 4)

Note 4. The ED 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.

EAL-user reading burden. The symbol “<” means “less than” and thus
implements the intent of the NEI phrase.

“105 VDC’ is the site-specific bus voltage indication.

Emergency DC Buses (125V) 11, 12, 21 and 22 are the CCNPP vital
DC buses.

The NEI phrase “15 minutes or longer” has been replaced with “> 15
min.” to reduce EAL-user reading burden. The symbol “>" means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

The phrase “that are required to monitor and control the removal of
decay heat” has been added to the EAL wording for clarification. It
was not clear during EAL validation exercises which vital DC buses
may be “required.” The added phrase implements the first sentence
of the NEI basis.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.
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NEI IC# NEI IC Wording ﬁg;'(z;p CCNPP IC Wording Difference/Deviation Justification
cus Inadvertent Criticality Cub Inadvertent criticality None
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling Refueling
NEI Ex. . CCNPP . . - o
EAL # NE| Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 UNPLANNED sustained positive N/A N/A NEI Example EAL #1 has not been implemented because it applies
period observed on nuclear only to BWR plants. CCNPP is a PWR. PWRs are not equipped with
instrumentation. (BWR) period meters.
2 UNPLANNED sustained positive | CU6.1 | An UNPLANNED sustained None

startup rate observed on nuclear
instrumentation. (PWR)

positive startup rate observed on
nuclear instrumentation
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NEI IC# NEI IC Wording ‘ig;‘(':;: CCNPP IC Wording Difference/Deviation Justification
CA1 Loss of RCS/RPV inventory. CA3 Loss of RCS inventory The NEI abbreviation “RCS/RPV” has been changed to “RCS’ to use
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 - | feminology commonly accepted at PWRs.
Refueling Refuel
NEI Ex. . CCNPP . . - N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Loss of RCS/RPV inventory as CA3.1 | Loss of inventory as indicated CA3.1 implements Example EALs #1 and #2. These were combined
indicated by level less than (site by RCS water level < 35.6 ft (29 | for improved usability.
specific level). in. 6th alarm on RVLMS) The NEI abbreviation “RCS/RPV” has been changed to “RCS” to use
[Low-Low ECCS actuation OR terminology commonly accepted at PWRs.
setpoint / Level 2 (BWR)] RCS level cannot be monitored | The bottom ID of the RCS hot leg is indicated by RFP level at
[Bottom ID of the RCS loop for > 15 min. with a loss of RCS | 35.6 ft or 29 in. (6th alarm) on RVLMS.
(PWR)] inventory as indicated by an | CCNPP is a PWR and is not equipped with the BWR low-low ECCS
2 Note: The Emergency Director unexplained level rise in ANY actuation setpoint.

should not wait until the
applicable time has elapsed, but
should declare the event as
soon as it is determined that the
condition will likely exceed the
applicable time.

RCS/RPV level cannot be
monitored for 15 minutes or
longer with a loss of RCS/RPV
inventory as indicated by an
unexplained level rise in (site
specific sump or tank).

Table C-2 sump / tank
attributable to RCS leakage
(Note 4)

Note 4. The ED 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.

The NEI phrase “15 minutes or longer” has been replaced with “> 15
min.” to reduce EAL-user reading burden. The symbol “>" means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

The NEI phrase “(site-specific sump or tank)” has been replaced with
“ANY Table C-2 sump / tank attributable to RCS leakage” for
clarification. The list of sumps and tanks is too large to include within
the wording of the EAL and maintain readability. Table C-2 contains
the site-specific list of sumps and tanks as well as observation of
unisolable RCS leakage.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.
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NEI IC# NEI IC Wording (ig;‘(':;’ CCNPP IC Wording Difference/Deviation Justification
CA3 Loss of all Off-site and all On- CA1 Loss of all offsite and all onsite | “...emergency busses..." replaced with "...4kV vital buses..." as the
Site AC power to emergency AC power to 4kV vital buses for | site specific terminology for emergency buses.
busses for 15 minutes or longer. 2 15 min. The NEI phrase “15 minutes or longer” has been replaced with “> 15
MODE_: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 - | min.” to reduce EAL-user reading burden. The symbol “>" means
Refueling, Defueled Refuel, D - Defueled “greater than or equal to” and thus implements the intent of the NEI
phrase.
NEI Ex. . CCNPP . . - N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency Director CA1.1 | Loss of all offsite and all onsite | The NEI phrase “15 minutes or longer” has been replaced with “> 15

should not wait until the
applicable time has elapsed, but
should declare the event as
soon as it is determined that the
condition will likely exceed the
applicable time.

Loss of all Off-Site and all On-
Site AC Power to (site specific
emergency busses) for 15
minutes or longer.

AC power, Table C-1, to 4kV
vital buses 11(21) and 14(24)
for > 15 min. (Note 4)

Note 4: The ED 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.

min.” to reduce EAL-user reading burden. The symbol “>” means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

4kV vital buses 11(21) and 14(24) are the CCNPP emergency buses.

Table C-1 provides a list of CCNPP onsite and offsite AC power
sources.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.
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NEI IC# NEI IC Wording (ig;'(':f CCNPP IC Wording Difference/Deviation Justification
CA4 Inability to maintain plant in cold CA4 Inability to maintain plant in cold | None
shutdown. shutdown
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling Refuel
NEE:LE;. NEI Example EAL Wording CE(;TP#P CCNPP EAL Wording Difference/Deviation Justification
1 An UNPLANNED event results CA4.1 | An UNPLANNED event results | CA4.1 implements NEI EALs #1 and #2. The NEI example EALs
in RCS temperature greater than in EITHER: have been combined for simplification.
(site specific Technical . p » e an
e | LB o Ton o et o
temperature limit) for greater for > Table C-4 duration - g buraen. y g
. ) thus implements the intent of the NEI phrase.
than the specified duration on OR
table. ) The NEI phrase “...exceeding the Technical Specification cold
RCS pressure increase > 10 | shutdown temperature limit” has been replaced with “> 200°F.” 200°F
2 An UNPLANNED event results psi due to an unplanned loss | js the Technical Specification cold shutdown temperature limit.

in RCS pressure increase
greater than 10 psi due to a loss
of RCS cooling. (PWR-This EAL
does not apply in Solid Plant
conditions.)

of decay heat removal
capability (this condition is
not applicable in solid plant
conditions)

NEI criteria associated with RCS temperature exceeding the
Technical Specification cold shutdown temperature fimit are given in
Table C4.

The NEI phrase “An UNPLANNED event resuits in RCS pressure
increase greater than 10 psi due to a loss of RCS cooling” has been
changed to “RCS pressure increase > 10 psi due to an unplanned
loss of decay heat removal capability” for clarification. This change
implements EAL FAQ #13.

The CCNPP pressure of 10 psig is the site-specific RCS pressure
based on the accuracy of RCS pressure instruments PI-103, PI-103-
1 and Pi-105.
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Table: RCS Reheat Duration Thresholds

RCS Containment Closure Duration
Intact (but not RCS Reduced . .
Inventory [PWR]) N/A 60 minutes
Not intact or RCS 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.

Table C-4 RCS Reheat Duration Thresholds
Containment Closure .
RCS Status Status Duration
Intact AND not .
reduced inventory N/A 60 min,
Not intact OR reduced Established 20 min.*
inventory Not established 0 min.

* 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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NEI IC# NEI IC Wording cig;l(zr CCNPP IC Wording Difference/Deviation Justification
Cst Loss of RCS/RPV inventory Cs2 Loss of RCS inventory affecting | The NEI abbreviation “RCS/RPV" has been changed to “RCS’ to use
affecting core decay heat core decay heat removal terminology commonly accepted at PWRs.
removal capability capability
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling Refuel
NEI Ex. . CCNPP . . - I
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 With CONTAINMENT CS3.1 | With CONTAINMENT The NEI abbreviation “RCSIRPV" has been changed to “RCS” to use
CLOSURE not established, CLOSURE not established, terminology commonly accepted at PWRs.
RCS(EP'V Ielv el less than (site RICS IeveS/ZLi:/ig ft (19in. 7th 10 inches below the bottom ID of the RCS hot leg loop is indicated by
specific level). alarm on ) the 7th alarm (19 in. above TOAF) on RVLMS. This value was
[6" below the bottom ID of the selected instead of 6 in. below the hotleg as it is operationally
RCS loop (PWR)] significant and readily recognized on RVLMS.
[6" below the low-low ECCS CCNPP is a PWR and is not equipped with the BWR low-low ECCS
actuation setpoint (BWR)] actuation setpoint.
2 With CONTAINMENT CS3.2 | With CONTAINMENT The NEI abbreviation “RCS/RPV” has been changed to “RCS” to use
CLOSURE established, CLOSURE established, RCS terminology commonly accepted at PWRs.
RCSRFY 'el"fe' lass than (site level < 32.91t (10 in. last alarm | The site-specific level for TOAF is 32.9 ft RFP. The lowest RVLMS
specitic level for )- light on RVLMS (Note 6)) indicating light is 10 in. light which indicates at 10 in. above TOAF.
This information is provided in Note 6.
Note 6: The lowest RVLMS
indication is the 10 in. alarm,
which is 10 in. above top of
active fuel. Therefore, this
indicator should only be used
when a valid RFP/RCS level
indication is not available.
3 Note: The Emergency Director | CS3.3 | RCS level cannot be monitored | The NEI abbreviation “RCS/RPV” has been changed to “RCS” to use

should not wait until the

for > 30 min. with a loss of RCS

terminology commonly accepted at PWRs.
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applicable time has elapsed, but
should declare the event as
soon as it is determined that the
condition will likely exceed the
applicable time.

RCS/RPV level cannot be
monitored for 30 minutes or
longer with a loss of RCS/RPV
inventory as indicated by ANY of
the following:

s (Site specific radiation
monitor) reading greater
than (site specific value).

e Erratic Source Range
Monitor Indication.

¢ Unexplained level rise in
(site specific sump or tank).

inventory as indicated by ANY
of the following (Note 4):

e Containment radiation > 6
R/hr

o Erratic WRNI indication

o Unexplained level rise in
ANY Table C-2 sump / tank
attributable to RCS leakage

Note 4: The ED 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.

The NEI phrase “30 minutes or longer” has been replaced with “> 30
min.” to reduce EAL-user reading burden. The symbol “>” means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.

Containment radiation is indicated on 1(2)-RI-5317 A&B. Typical
Containment radiation readings at full power are 1 to 1.2 R/hr. The
Containment radiation monitors alarm at 6 R/hr. The 6 R/hr setpoint
has been selected to be operationally significant and above that
expected under normal plant conditions while in the Refuel mode.

The NEI phrase “(site-specific sump or tank)” has been replaced with
“ANY Table C-2 sump / tank attributable to RCS leakage” for
clarification. The list of sumps and tanks is too large to include within
the wording of the EAL and maintain readability. Table C-2 contains
the site-specific list of sumps and tanks as well as observation of
unisolable RCS leakage.
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NEI IC# NEI IC Wording Clg;'(':;’ CCNPP IC Wording Difference/Deviation Justification
CG1 Loss of RCS/RPV inventory CcG3 Loss of RCS inventory affecting The NEI abbreviation “RCS/RPV" has been changed to “RCS” to
affecting fuel clad integrity with fuel clad integrity with use terminology commonly accepted at PWRs.
containment challenged. Containment challenged
MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling Refueling
NEI Ex. . CCNPP . . -~ N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency Director CG3.1 | RCSlevel <32.9ft (10 in. alarm | The NEI abbreviation “RCS/RPV” has been changed to “RCS” to
should not wait until the on RVLMS, Note 6) for > 30 min. | use terminology commonly accepted at PWRs.
aﬁp"f:Z'e tl'me t*r“as e'aptsed' but (Note 4) The site-specific level for TOAF is 32.9 ft RFP. The lowest RVLMS
s °.t”. detc are gteh"et’,‘(has soon AND indicating light is the 10 in. light which indicates at 10 in. above
as ' 1s deerminec ha ne TOAF. This information is provided in Note 6.
condition will likely exceed the ANY Containment Challenge
applicable time. Indication. Table C-3 The NEI phrase “30 minutes or longer” has been replaced with “>
: : ) 30 min.” to reduce EAL-user reading burden. The symbol “>"
a. RCSRPVlevel less than (site Note 4: The ED should not wait | means “greater than or equal to” and thus implements the intent of
specific level for TOAF) for 30 until the applicable time has
inutes or longer. the NEI phrase.
minu elapsed, but should declare the . _ .
AND event as soon as it is determined | Reference to the NEI note is included in the EAL wording “(Note
] that the condition has exceeded. | 4)-" Numbering the note facilitates referencing in the EAL matrix.
b. ANY containment challenge o ' i i o .
indication (see Table): or will likely exceed, the Table C-3 lists the Containment Challenge indications. “Secondary
' applicable time. Containment radiation monitor reading above” has not been
Note 6: The lowest RVLMS incorporated in Table C-3 because CCNPP is a PWR and not
indication is the 10 in. alarm equipped with a secondary Containment.
which is 10 in. above top of The site-specific level for TOAF is 32.9 ft RFP. The lowest RVLMS
active fuel. Therefore, this indicating light is 10 in. light which indicates at 10 in. above TOAF.
indicator should only be used This information is provided in Note 6.
when a valid RFP/RCS level
indication is not available.
2 a. RCS/RPV level cannot be CG3.2 | RCS level cannot be monitored The NEI| abbreviation “RCS/RPV” has been changed to “RCS” to

monitored with core uncovery
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indicated by ANY of the following
for 30 minutes or longer.

e (Site specific radiation
monitor) reading greater
than (site specific
setpoint).

e Erratic source range
monitor indication

e UNPLANNED levelrise in
(site specific sump or
tank).

o [Other site specific
indications]

AND

b. ANY containment challenge
indication (see Table):

with core uncovery indicated by
ANY of the following for > 30
min. (Note 4):

¢ Containment radiation > 6
R/hr

« Erratic WRNI indication

¢ Unexplained level rise in
ANY Table C-2 sump / tank
attributable to RCS leakage

AND

ANY Containment Challenge
Indication, Table C-3

Note 4: The ED 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

use terminology commonly accepted at PWRs.

The NEI phrase “30 minutes or longer” has been replaced with “>
30 min.” to reduce EAL-user reading burden. The symbol “>”
means “greater than or equal to” and thus implements the intent of
the NEI phrase.

Reference to the NEI note is included in the EAL wording “(Note
4).” Numbering the note facilitates referencing in the EAL matrix.

Containment radiation is indicated on 1(2)-RI1-5317 A&B. Typical
Containment radiation readings at full power are 1 to 1.2 R/hr. The
Containment radiation monitors alarm at 6 R/hr. The 6 R/hr
setpoint has been selected to be operationally significant and
above that expected under normal plant conditions while in the
Refuel mode.

The NEI term “UNPLANNED" has been changed to “Unexplained”
for consistency with NEI IC CS1 Example EAL #3f.,

The NEI phrase “(site-specific sump or tank)” has been replaced
with “ANY Table C-2 sump / tank attributable to RCS leakage” for
clarification. The list of sumps and tanks is too large to include
within the wording of the EAL and maintain readability. Table C-2
contains the site-specific list of sumps and tanks as well as
observation of unisolable RCS leakage.

Other site-specific indications of core uncovery could not be
identified.

Table C-3 lists the Containment Challenge indications. “Secondary
Containment radiation monitor reading above” has not been
incorporated in Table C-3 because CCNPP is a PWR and not
equipped with a secondary containment.
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Table: Containment Challenge Indications
e CONTAINMENT CLOSURE not established.
o (Site specific explosive mixture) inside containment.
o UNPLANNED rise in containment pressure.

e Secondary containment radiation monitor reading above (site specific value). [BWR
only]

Table C-3 Containment Challenge Indications

e Containment closure not established

e Hydrogen concentration in Containment = 4%

¢ Unplanned rise in Containment pressure
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Category D

Permanently Defueled Station Malfunction
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NEI IC#

NEI IC Wording

CCNPP
IC#(s)

CCNPP IC Wording

Difference/Deviation Justification

D-AU1
D-AU2
D-SU1
D-HWUA
D-HU2
D-HU3
D-AA1

D-AA2
D-HA1

D-HA2

Recognition Category D

Permanently Defueled Station
Malfunction

N/A

N/A

NEI Recognition Category D ICs and EALs are applicable only to
permanently defueled stations. CCNPP is not a defueled station.
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Category E

Events Related to Independent Spent Fuel Storage Installations
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NEI IC# NEI IC Wording (i&';'(z;’ CCNPP IC Wording Difference/Deviation Justification
E-HU1 | Damage to a loaded cask EU1 Damage to a loaded cask None
CONFINEMENT BOUNDARY confinement boundary
MODE: Not applicable
NEE\ILE;' NEI Example EAL Wording CE?A'\II_P#P CCNPP EAL Wording Diﬁerence/Deviation Justification
1 Damage to a loaded cask EU1.1 Damage to a loaded cask None

CONFINEMENT BOUNDARY

CONFINEMENT BOUNDARY
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Category F

Fission Product Barrier Degradation
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NEI IC# NEI IC Wording ﬁg#';'(:;p CCNPP IC Wording Difference/Deviation Justification
FU1 ANY Loss or ANY Potential Loss FU1 ANY loss or ANY potential loss None
of Containment of Containment
MODE: Power Operation, Hot MODE: 1 - Power Operation, 2 -
Standby, Startup, Hot Shutdown Startup, 3 - Hot Standby, 4 - Hot
Shutdown
NEI Ex. . CCNPP ; . - o
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 ANY Loss or ANY Potential Loss FU1.1 | ANY loss or ANY potential foss Table F-1 contains the loss and potential loss thresholds for the three

of Containment

of Containment (Table F-1)

fission product barriers and is the plant representation of NEl Table
5-F-3.
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NEI IC# NEI IC Wording (ig:(:f CCNPP IC Wording Difference/Deviation Justification
FA1 ANY Loss or ANY Potential Loss FA1 ANY loss or ANY potential loss None
of EITHER Fuel Clad OR RCS of either Fuel Clad or RCS
MODE: Power Operation, Hot MODE: 1 - Power Operation, 2 -
Standby, Startup, Hot Shutdown Startup, 3 - Hot Standby, 4 - Hot
Shutdown
NEI Ex. . CCNPP . . - I
EAL # NE| Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 ANY Loss or ANY Potential Loss | FA1.1 | ANY loss or ANY potential loss Table F-1 contains the loss and potential loss thresholds for the three

of EITHER Fuel Clad OR RCS

of either Fuel Clad or RCS
(Table F-1)

fission product barriers and is the plant representation of NEI Table 5-

F-3.
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NEI IC# NEI IC Wording C;g;'(:f CCNPP IC Wording Difference/Deviation Justification
FS1 Loss or Potential Loss of ANY FS1 Loss or potential loss of ANY two | None
Two Barriers barriers
MODE: Power Operation, Hot MODE: 1 - Power Operation, 2 -
Standby, Startup, Hot Shutdown Startup, 3 - Hot Standby, 4 - Hot
Shutdown
NEI Ex. . CCNPP . . - N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Loss or Potential Loss of ANY FS1.1 | Loss or potential loss of ANY Table F-1 contains the loss and potential loss thresholds for the three

Two Barriers

two barriers (Table F-1)

fission product barriers and is the plant representation of NEI Table 5-

F-3.
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NEI IC# NEI IC Wording ?g;'(':;’ CCNPP IC Wording Difference/Deviation Justification
FG1 Loss of ANY Two Barriers AND FG1 Loss of ANY two barriers and None
Loss or Potential Loss of Third loss or potential loss of the third
Barrier barrier
MODE: Power Operation, Hot MODE: 1 - Power Operation, 2 -
Standby, Startup, Hot Shutdown Startup, 3 - Hot Standby, 4 - Hot
Shutdown
NEI Ex. . CCNPP . . - N
EAL # NE! Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Loss of ANY Two Barriers AND FG1.1 | Loss of ANY two barriers Table F-1 contains the loss and potential loss thresholds for the three

Loss or Potential Loss of Third
Barrier

AND

Loss or potential loss of the third
barrier (Table F-1)

fission product barriers and is the plant representation of NEI Table 5-

F-3.
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NEIl Ex. CCNPP . e I
EAL # NEI Table 5-F-1 Notes EAL # CCNPP EAL Notes Difference/Deviation Justification
N/A | NOTES FU1.1 | The logic used for Category F First bullet: The NEI parenthetical phrase “See Sections 3.4 and 3.8”
FA1.1 | EALs reflects the following has been deleted because it refers to NEI EAL developmental
The logic used for these initiating FS1 '1 considerations: information.
conditions reflects the ' . First bullet: The NEI acronym “NOUE” has been implemented as
following considerations: FG1.1 The Fuel Clad Barrier and “UE” for simplification. The NEI abbreviation “ICs” has been changed

The Fuel Clad Barrier and the
RCS Barrier are weighted
more heavily than the
Containment Barrier (See
Sections 3.4 and 3.8). NOUE
ICs associated with RCS and
Fuel Clad Barriers are
addressed under System
Malfunction ICs.

At the Site Area Emergency
level, there must be some
ability to dynamically assess
how far present conditions are
from the threshold for a
General Emergency. For
example, if Fuel Clad and
RCS Barrier “Loss” EALs
existed, that, in addition to off-
site dose assessments, would
require continual assessments
of radioactive inventory and
containment integrity.
Alternatively, if both Fuel Clad
and RCS Barrier “Potential
Loss” EALs existed, the
Emergency Director would
have more assurance that
there was no immediate need

the RCS Barrier are
weighted more heavily than
the Containment Barrier. UE
EALs associated with RCS
and Fuel Clad Barriers are
addressed under Category
S.

At the Site Area Emergency
level, there must be some
ability to dynamically assess
how far present conditions
are from the threshold for a
General Emergency. For
example, if Fuel Clad and
RCS Barrier “Loss”
thresholds existed, that, in
addition to off-site dose
assessments, would require
continual assessments of
radioactive inventory and
Containment integrity.
Alternatively, if both Fuel
Clad and RCS Barrier
“Potential Loss” thresholds
existed, the ED would have
more assurance that there
was no immediate need to
escalate to a General

to “EALs” for clarification.

Second bullet: The NEI abbreviation “EALs” has been changed to
“thresholds” for clarification.

The second sentence in the fourth bullet of the NEI notes “When no
event is in progress (Loss or Potential Loss of either Fuel Clad and/or
RCS) the Containment Barrier status is addressed by Technical
Specifications” has been deleted to implement EAL FAQ #14.
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to escalate to a General
Emergency.

The ability to escalate to
higher emergency
classification levels as an
event deteriorates must be
maintained. For example,
RCS leakage steadily
increasing would represent an
increasing risk to public health
and safety.

The Containment Barrier
should not be declared lost or
potentially lost based on
exceeding Technical
Specification action statement
criteria, unless there is an
event in progress requiring
mitigation by the Containment
barrier. When no event is in
progress (Loss or Potential
Loss of either Fuel Clad
and/or RCS) the Containment
Barrier status is addressed by
Technical Specifications.

Emergency.

The ability to escalate to
higher emergency
classification levels as an
event deteriorates must be
maintained. For example,
RCS leakage steadily
increasing would represent
an increasing risk to public
health and safety.

The Containment Barrier
should not be declared lost
or potentially lost based on
exceeding Technical
Specification action
statement criteria, unless
there is an event in progress
requiring mitigation by the
Containment barrier.
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Table F-1 Fission Product Barrier Matrix

Fuel Clad Barrier

Reactor Coolant System Barrier

Containment Barrier

Category Loss Potential Loss Loss Potential Loss Loss Potential Loss
OTCC flow established
1. CET readings > 700°F R(t)SbFe:t :;emoval cannot be 1. CET readings cannot be restored
establisned < 1,200°F within 15 min.
A AND EITHER:
2. RCS heat removal cannot be RCS pressure > PORV
established i i
c;‘:i':g ; | 1 CETreadings > 1,200 AND EITHER: None selpoint None z Cﬁ;:“d'"gs > 700°F
RCS pressure > PORV ; o
Heat setpo?nt RCS subcoaling < 25°F Reactor vessel water level cannot
Removal OR Uncontrolied RCS coold at be restored > RVLMS 10 in. alam
. o ncontrolle cooldown and to within 15 min,
RCS subcooling < 25°F left of Max Operating Pressure
Curve (EOP Attachment 1, RCS
Pressure Temperature Limits)
A Containment pressure rise
followed by a rapid unexplained
drop in Containment pressure 3. Containment pressure 2 50 psig
and rising
Containment pressure or sump
. level response not consistent 4. Containment hydrogen
1. RCS leak rate > available with LOCA conditions concentration > 4%
makeup capacity as indicated by
B aloss of RCS subcooling RCS leak rate > 50 ith RUPTURED S/G is al 5 Col 25
R < 25°F eak rate > 50 gpm wi is also X ntainment pressure > 4.
None 8. RVLMSlevel s 10in. alarm («25%9) letdown isolated FAULTED outside of psig AND cannot mest ANY of
Inventory . Containment the following conditions:
2. RUPTURED S/G results in an .
ECCS (SIAS) actuation ] ¢ 2 Containment Spray Pumps
Primary-fo-secondary leakrate > Operating
10 gpm e 3 CACs Operating
AND « 1 Containment Spray Pump
Unisolable prolonged steam and 2 CACs Operating
release from affected S/G to the
environment
2. Containment radiation monitor
(5317A/B) reading > 3,500 R/hr
Radiation 3. Post-accident sample dose rate None 3. g%q‘?x‘gf?;:ﬂat?g gl?'lr:imote None None 6. Containment radiation monitor
2 40 mRem/hr (1 ft from sample) 9 (5317A/B) reading > 14,000 R/r
! Coolant 8
Activity - X
4. Coolant activity >300 pCifcc
DEQ I1-131
Failure of all valves in ANY one
D line to close
. None None None None AND None
Isolation Direct downstream pathway to
Status the environment exists after
Containment isolation signal
5. ANY condition in the opinion of 4. ANY condition in the opinion of 4. ANY condition in the opinion of ANY condition in the opinion of the ANY condition in the opinion of 7. ANY condition in the opinion of the

E

Judgment

the Emergency Director that
indicates loss of the fuel clad
barrier

the Emergency Director that
indicates potentiat loss of the fuel
clad barrier

the Emergency Director that
indicates loss of the RCS barmier

Emergency Director that indicates
potential loss of the RCS barrier

the Emergency Director that
indicates loss of the Containment
barrier

Emergency Director that indicates
potential loss of the Containment
barrier
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Fuel Clad Fission Product Barrier Degradation Thresholds

NEI

CCNPP

FPB# NEI Threshold Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification
FC Loss | Critical Safety Function N/A N/A CCNPP is a Combustion Engineering (CE) designed PWR. CCNPP
1 Status does not implement Westinghouse Owners Group (WOG) Critical
A. Core-Cooling Red Entry SafT._ty I;luntctigré .Eltggs Trees and therefore this threshold is not
Conditions Met. applicable to :
FC Loss | Primary Coolant Activity FC Loss | Coolant activity > 300 pCi/cc 300 uCi/gm dose equivalent I-131 is the site-specific value for
2 Level C.4 DEQ I-131 coolant activity.
A. Coolant activity greater than The NEI phrase “greater than” has been replaced with “>" to reduce
(site specific value). EAL-user reading burden. The symbol “>" means “greater than” and
thus implements the intent of the NEI| phrase.
FC Loss | Core Exit Thermocouple FC Loss | CET readings > 1,200°F CETs is the CCNPP equivalent of NEI “thermocouple readings.”
3 Readings AA The NEI phrase “greater than” has been replaced with “>" to reduce
A. Core exit thermocouples EAL-user reading burden. The symbol “>" means “greater than” and
reading greater than (site thus implements the intent of the NEI phrase.
specific degree F). The NEI word “degree” has been replaced with “°” to reduce EAL-
user reading burden. The symbol “°"is commonly understood to
mean “degree.”
1,200°F is the CCNPP specific temperature corresponding to
significant core exit superheating and core uncovery.
FC Loss | Reactor Vessel Water Level N/A N/A N/A
4 Not Applicable
FC Loss | Not Applicable N/A N/A N/A
5

Not Applicable
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NEI } CCNPP . . - I
FPB# NEI Threshold Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification
FC Loss | Containment Radiation FC Loss | Containment radiation monitor |.The NEI phrase “greater than” has been replaced with “> to reduce
Monitoring (5317A/B) reading > 3,500 R/hr | EAL-user reading burden. The symbol “>" means “greater than” and
6 C2 thus impl ts the intent of the NEI ph
A. Containment radiation us iImplements the intent of the phrase.
monitor reading greater than 3,500 R/hr is the site-specific Containment rad monitor reading.
(site specific value).
FC Loss | Other (Site-Specific) FC Loss | Post-accident sample dose rate | A shielded 12.5 ml pressurized bomb sample would read 40
Indications 2 40 mRem/hr (1 ft from sample) | mRem/hr at one foot from the sample (168 mRem/hr unshielded) for
7 C3 0 . .
A. (Site-specific ) as 5% fuel clat_idlpg damage. Wh_en reactor coolant activity reaches
applicable this level, significant clad heating has occurred and thus the Fuel
Cladding barrier is considered lost per BG&E Fuel Degradation
EALs Calculation Worksheet, JSB Associates, February 18, 1993.
FC Loss | Emergency Director FC Loss | ANY condition in the opinion of None
8 Judgment ES5 the Emergency Director that
A. Any condition in the opinion g‘d'9ates loss of the Fuel Clad
of the Emergency Director that arner
indicates Loss of the Fuel Clad
Barrier.
FC Critical Safety Function N/A N/A CCNPP is a Combustion Engineering (CE) designed PWR. CCNPP
P-Loss | Status does not implement Westinghouse Owners Group (WOG) Critical
1 A. Core Cooling-Orange Entry Safety Function Status Trees and therefore this threshold is not
Conditions Met. applicable to CCNPP.
OR
B. Heat Sink-Red Entry
Conditions Met.
FC Primary Coolant Activity N/A N/A N/A
P-Loss | Level
2 Not Applicable
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NEI . CCNPP , . - N
FPB# NEI Threshold Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification
FC Core Exit Thermocouple FC CET readings > 700°F CET is the CCNPP equivalent of NEI “thermocouple readings.”
P-Loss | Readings P-Loss The NEI phrase “greater than” has been replaced with “>" to reduce
3 A.. Core exit thermocouples A1 EAL-user reading burden. The symbol “>" means “greater than” and

reading greater than (site
specific degree F).

thus implements the intent of the NEI phrase.

The NEI word “degree” has been replaced with “°" to reduce EAL-
user reading burden. The symbol “°” is commonly understood to
mean “degree.”

Core Exit Thermocouples (CETs) are a component of the
Inadequate Core Cooling Instrumentation and provide an indirect
indication of fuel cladding temperature by measuring the
temperature of the reactor coolant that leaves the core region. The
RCS Pressure Safety Limit is 2750 psia per CCNPP Technical
Specifications. The saturation temperature for this pressure is
682.2°F. Per Action Value Bases Document EOP-24.33, the
uncertainty on CET Temperature is +/- 39.8°F. If one or more CETs
indicate 722°F (682.2 + 39.8), subcooling has been lost for at least
some locations in the core. CET indications at or above 722°F are a
clear sign that core heat removal capability is lost or greatly reduced
and one fission product barrier, the fuel clad, is threatened due to
elevated fuel temperatures. 700°F qualifies as a condition
representing a potential loss of the fuel clad barrier.
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NEI : CCNPP . . - L
FPB# NEI Threshold Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification

FC Reactor Vessel Water Level FC RVLMS < 10 in. alarm The NEI phrase “RCS/RPV” has been replaced with “RVLMS” to
P-Loss A. RCS/RPV level less than P-Loss use terminology consistent with the CCNPP EOPs.

4 (site specific level for TOAF). B.3 The NEI phrase “less than” has been replaced with “<” to reduce
EAL-user reading burden. The symbol “<” means “less than” and
thus implements the intent of the NEI phrase.

The Reactor Vessel Level Monitoring System (RVLMS) is based on
the CE Heated Junction Thermocouple (HJTC) system. The HJTC
system measures reactor coolant liquid inventory with discrete
HJTC sensors located at different levels within a separator tube
ranging from the fuel alignment plate (i.e., near top of active fuel) to
the top of the Reactor Vessel head. The basic principle of system
operation is detection of a temperature difference between heated
and unheated thermocouples. When Reactor Vessel/RCS water
level drops to 32.9 ft el., core uncovery is about to occur. The
closest RVLMS indication is the 10 in. alarm. This signals
inadequate coolant inventory, loss of subcooling and the occurrence
of possible fuel cladding damage.
FC Not Applicable N/A N/A N/A
P-Lsoss Not Applicable
FC Containment Radiation N/A N/A N/A
P-Loss | Monitoring
6 Not Applicable
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A NEI Threshold Wording ISI%N:(':) CCNPP FPB Wording Difference/Deviation Justification
. i If RCS pressure approaches the PORV setpoint (2400 psia), heat
P-Egss ﬁ‘tdl?ézt(ist;'t‘t;-Spemflc) P-Egss zgasb:;::;emoval cannot be input to the RCS is likely raising pressure instead of reaching the
ultimate heat sink. If RCS subcooling approaches 25°F, the margin
7 A. (Site-specific) as applicable A2 AND EITHER: to superheated conditions is being reduced. Following an
RCS pressure > PORV uncomplicated reactor trip, subcooling margin should be in excess
setpoint of 50°F. Subcooling margin greater than 25°F ensures the fluid
surrounding the core is sufficiently cooled and provides margin for
OR reestablishing flow should subcooling deteriorate when Sl flow is
RCS subcooling < 25°F secured. Voids may exist in some parts of the RCS (e.g., Reactor
Vessel head) but are permissible as long as core heat removal is
maintained.
The combination of these conditions indicates the ultimate heat sink
function is under extreme challenge. This threshold addresses loss
of functions required for hot shutdown with the reactor at pressure
and temperature and thus a potential loss of the Fuel Cladding
barrier.
FC Emergency Director FC ANY condition in the opinion of None
P-Loss | Judgment P-Loss | the Emergency Director that
8 | A. Anyconditioninthe opinion | E.4 | Indicates potentialloss of the

of the Emergency Director that
indicates Potential L.oss of the
Fuel Clad Barrier.

Fuel Clad barrier
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NEI

CCNPP

FPB# NEI IC Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification
RCS Critical Safety Function Status N/A N/A None
Loss Not Applicable
1
RCS RCS Leak Rate RCS Loss | RCS leak rate > available The NEI phrase “greater than” has been replaced with “>" to
Loss makeup capacity as indicated reduce EAL-user reading burden. The symbol “>" means “greater
2 2@&&2 ﬁiﬁ;ﬁfg::é?&tgzn B.1 by a loss of RCS subcooling than” and thus implements the intent of the NEI phrase.
indicated by a loss of RCS (<25°F) AOP-2A, Excessive Reactor Coolant Leakage, provides a list of
subcooling. conditions that may be observed when excessive RCS leakage
occurs and provides appropriate actions to prevent and mitigate
the consequences of RCS leakage. Following an uncomplicated
reactor trip, subcooling margin should be in the range of 50°F to
75°F. Subcooling margin greater than or equal to 25°F ensures
the fluid surrounding the core is sufficiently cooled and provides
margin for reestablishing flow should subcooling deteriorate when
SIS flow is secured. Voids may exist in some parts of the RCS
(e.g., Reactor Vessel head) but are permissible as long as core
heat removal is maintained. The loss of subcooling is therefore the
fundamental indication that the inventory control systems are
incapable of counteracting the mass loss through the leak in the
RCS.
RCS Not Applicable N/A N/A None
L%ss Not Applicable
RCS SG Tube Rupture RCS Loss | RUPTURED S/G results in an SIAS is the site specific name for an Sl actuation signal.
Loss | A RUPTURED SG results in B2 | ECCS (SIAS)actuation
4 an ECCS (SI) actuation.
RCS Not Applicable N/A N/A None
chss Not Applicable
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R NEI IC Wording EP%N;':) CCNPP FPB Wording Difference/Deviation Justification
RCS Containment Radiation RCS Loss | Containment radiation monitor The specified reading is based assuming the instantaneous
Loss Monitoring C.3 (5317A/B) reading > 6 R/hr release and dispersal o_f the reactor coo!ant noble gas and iodine
6 A. Containment radiation (Note 8) inventory associated with normal operating concentrations (i.e.,
monitor reading greater than o _ within Technical Spec!ﬁcatlons) |nto_ thg Congalnment atmosphere.
(site specific value). Note 8: High temperature in Because of the very high fuel cladding integrity, only small
Containment may induce a amounts of noble gases would be dissolved in the reactor coolant.
current error in the Mineral Only leakage from the RCS is assumed for this barrier loss
Insulated (MI) cable running threshold. The Containment radiation monitors alarm at 6 R/hr and
through Containment to the so is operationally significant.
meter. The CHRRM 1(2)-RI-5317 | 1he NEJ phrase “greater than” has been replaced with “>” to
AZB may not detect this value (6 | reqyuce EAL-user reading burden. The symbol “>” means “greater
R/hr) under these conditions. than” and thus implements the intent of the NEI phrase.
When Containment temperature . . .
reaches 300°F, the meter will Note 8 has been.ad'deq to' prqwde gmdanqe on poteptlal effects on
indicate approximately 40 R/hr for Containment radiation indications due to high Containment
. temperatures.
a few minutes then drop to
approximately 10 R/hr after three
hours. This information is to
provide guidance on determining
the validity of the readings under
the specified high temperature
conditions.
RCS Other (Site-Specific) N/A N/A Other site-specific indications of RCS loss have not been
Loss Indications identified.
7 A. (Site-specific) as applicable
RCS Emergency Director Judgment | RCS Loss | ANY condition in the opinion of | None
Loss i . the Emergency Director that
A. Any condition in the opinion E4 S
8 of the Emergency Director that indicates loss of the RCS

indicates Loss of the RCS
Barrier.

barrier
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Fpag NEI IC Wording FCP%N;':) CCNPP FPB Wording Difference/Deviation Justification
RCS Critical Safety Function Status N/A N/A CCNPP is a Combustion Engineering (CE) designed PWR.
_ o CCNPP does not implement Westinghouse Owners Group (WOG)
P-loss 1| A. ggnsd:triléigsﬂ'tﬂye?ed Entry Critical Safety Function Status Trees and therefore this threshold
) is not applicable to CCNPP.
OR
B. Heat Sink-Red Entry
Conditions Met.
RCS RCS Leak Rate RCS RCS leak rate > 50 gpm with The CVCS includes three positive displacement horizontal pumps
P-Loss 2 | A. RCS leak rate indicated P-Loss | letdown isolated with a capacity of 44 gpm each. The single charging pump
greater than (site specific B.4 capacity is rounded up to 50 gpm for this threshold and clearly
capacity of one charging pump ) signals that operation of more than one charging pump is needed.
in the normal charging mode)
with Letdown isolated.
RCS Not Applicable N/A N/A N/A
P-Loss 3 | Not Applicable
RCS SG Tube Rupture N/A N/A N/A
P-Loss 4 | Not Applicable
RCS Not Applicable N/A N/A N/A
P-Loss 5 | Not Applicable
RCS Containment Radiation N/A N/A N/A
P-Loss 6 | Monitoring
Not Applicable
RCS Other (Site-Specific) RCS OTCC flow established CCNPP is a CE plant with Once Through Core Cooling (OTCC)
P-Loss 7 Indications P-Loss capability and has a procedure that intentionally opens the RCS
A. (Site-specific) as applicable A1 barrier to cool the core when normal means fail. This procedure is

employed when the heat removal function is extremely challenged.
Establishment of OTCC flow represents a potential loss of the
RCS barrier due to PORVs being intentionally maintained open to
establish adequate core heat removal capability.
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Poog NEI IC Wording FCP%N:(':) CCNPP FPB Wording Difference/Deviation Justification
If RCS pressure approaches the PORV setpoint (2400 psia), heat
RCS RCS heat removal cannot be input to the RCS is likely raising pressure instead of reaching the
P-Loss | established _ ultimate heat sink. If RCS subcooling approaches 25°F, the
A2 AND EITHER: margin to superheated conditions is being reduced. Following an
RCS pressure > PORV uncomplicated reactor trip, subcooling margin should be in excess
setpoint of 50°F. Subcooling margin greater than 25°F ensures the fluid
surrounding the core is sufficiently cooled and provides margin for
OR reestablishing flow should subcooling deteriorate when Sl flow is
RCS subcooling < 25°F secured. Voids may exist in some parts of the RCS (e.g., Reactor
Vessel head) but are permissible as long as core heat removal is
maintained.
The combination of these conditions indicates the ultimate heat
sink function is under extreme challenge. This threshold
addresses loss of functions required for hot shutdown with the
reactor at pressure and temperature and thus a potential loss of
the RCS barrier.
Among the EOP safety functions to be maintained is RCS
RCS g:g ?gtlg:%? I\[}gxs g;:::z:; Pressure Control. Per EOP-4, Excess Steam Demand Event, the
P-Loss Pressure Curve (EOP potential exists for pressurized thermal shock from an excessive
A3 Attachment 1. RCS Pressure cooldown rate followed by a repressurization.

Temperature Limits) The Max (_)peratlng Pressure Curve and RCS cqoldown rate limits
are established to prevent the effects of pressurized thermal
shock. The region to the left of the curve is labeled the “Non-
Operating Area.” Several curves are included in EOP Attachment
1 based on the combinations of Reactor Coolant Pumps (RCPs) in
operation. The combination of the conditions of this potential loss
threshold indicates the RCS barrier is under significant challenge.

RCS Emergency Director Judgment RCS ANY condition in the opinion of | None
P-Loss 8 | A. Any condition in the opinion P-Loss ’_the_Emergency Plrector that
of the Emergency Director that E.5 indicates potential loss of the

indicates Potential Loss of the
RCS Barrier.

RCS barrier
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NEI . CCNPP . . - I
FPB# NEI IC Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification
CNMT | Critical Safety Function Status N/A N/A None
Loss | Not Applicable
1
CNMT | Containment Pressure CNMT | A Containment pressure rise followed The NEI threshold has been divided into two CCNPP
Loss A. A containment pressure rise Loss léy atrgpid urtiexplained drop in thresholds to improve clarity.
2 followed by a rapid unexplained B.1 ontainment pressure
drop in containment pressure.
OR CNMT | Containment pressure or sump level The NEI threshold has been divided into two CCNPP
) Loss response not consistent with LOCA thresholds to improve clarity.
B. Containment pressure or sump B.2 conditions
level response not consistent with :
LOCA conditions.
CNMT | Core Exit Thermocouple Readings N/A N/A N/A
Loss Not applicable
3
CNMT | SG Secondary Side Release with P- CNMT | RUPTURED S/G is also FAULTED None
Loss | to-S Leakage Loss outside of Containment
4 A. RUPTURED SG is alsoc FAULTED B.3
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NEI : CCNPP . . - I
FPB# NE! IC Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification
outside of containment. CNMT | Primary-to-secondary leakrate > 10 The NEI threshold has been divided into two CCNPP
OR Loss | gpm thresholds to improve clarity.
B. a Prlmtary;:]o-sigondary leakrate B.4 AND The NEI phrase “greater than” has been replaced with
reater than m. gy ;
i o ap UNISOLABLE or prolonged steam : to reduge E/-\tL-utsr,‘er l;eadént% bur'der:. The tsytr:bol
release from affected S/G to the . meafni gr;eEa: eL an” and thus implements the
b. UNISOLABLE steam release environment intent of the phrase.
from affected SG to the “Prolonged” as used here is in the context meaning
environment. that the release from the affected S/G within the time
frame expected when implementing EOP-6 Steam
Generator Tube Rupture or EOP-8 Functional
Recovery Procedure. Cooldowns conducted to allow
controlled isolation of the affected S/G per emergency
procedures are not considered prolonged releases.
The criterion for prolonged release is met if the
objective of EOP-6 or EOP-8 to isolate the affected
S/G cannot be met.
CNMT | Containment Isolation Failure or CNMT | Failure of all valves in ANY one lineto | None
Loss Bypass Loss close
5 A. a. Failure of all valves in any one D.5 . AND
line to close. Dwept downstrgam pathway to 'the
AND environment exists after Containment
isolation signal
b. Direct downstream pathway to
the environment exists after
containment isolation signal.
CNMT | Containment Radiation Monitoring N/A N/A N/A
Losss Not Applicable
CNMT | Other (Site-Specific) Indications N/A N/A Other site-specific indications of Containment loss
Loss | o (Site-specific ) as applicable have not been identified.
7
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NEI . CCNPP . . - I
FPB# NEI IC Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification
CNMT | Emergency Director Judgment CNMT | ANY condition in the opinion of the None
Loss A. Any condition in the opinion of the Loss Efrrtlsrggncyt/ I;)lrectczr btha@ indicates loss
8 Emergency Director that indicates Loss E.6 ot the Lontainment barrier
of the Containment Barrier.
CNMT | Critical Safety Function Status N/A N/A CCNPP is a Combustion Engineering (CE) designed
P-Loss . " PWR. CCNPP does not implement Westinghouse
1 A. Containment-Red Entry Conditions Owners Group (WOG) Critical Safety Function Status
Met. Trees and therefore this threshold is not applicable to
CCNPP.
CNMT | Containment Pressure CNMT | Containment pressure = 50 psig and The NEI threshold has been divided into three plant
P-Loss A. Containment pressure greater than P-Loss | rising thresholds to improve clarity.
2 (site specific value) and rising. B.3 This threshold is the Containment design pressure and
OR is in excess of that expected from the design basis
B. Explosive mixture exists inside loss of coolant accident (LOCA). The pressure-time
’ corrw)tainment responses for the spectrum of LOCAs considered in
' the plant design basis are described in Section 14 of
OR the UFSAR.
C. a. Pressure greater than —
containment depressurization CNMT | Containment hydrogen concentration > | The NEI threshold has been divided into three CCNPP
actuation setpoint. P-Loss | 4% thresholds to improve clarity.
AND B.4 Containment hydrogen concentration of 4% is the

b. Less than one full train of

minimum concentration associated with an explosive
mixture.
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NEI . CCNPP . . - T
FPB# NEI IC Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification
depressurization equipment CNMT | Containment pressure > 4.25 psig AND | The NEI threshold has been divided into three CCNPP
P 9- P-Loss | cannot meet ANY of the following thresholds to improve clarity.
B.5 conditions: The word “Containment” has been added to the plant
s 2 Containment Spray Pumps threshold for clarification.
Operating The Containment pressure setpoint (4.25 psig) is the
« 3 CACs Operating Containment depressurization actuation setpoint. .
] The NEI phrase “greater than” has been replaced with
1 Contalnmeqt Spray Pump and 2 | “>" to reduce EAL-user reading burden. The symbol
CACs Operating “>” means “greater than” and thus implements the
intent of the NEI phrase.
The phrase “Less than one full train of
depressurization equipment operating” has been
replaced with the site specific minimum required
depressurization equipment per FSAR accident
analysis.
CNMT | Core Exit Thermocouple Readings CNMT | CET readings cannot be restored The NEI threshold has been divided into two CCNPP
P-Loss A. a. Core exit thermocouples in P-Loss | < 1,200°F within 15 min. thresholds to improve clarity.
3 excess of (site specific) ° F. A1 “CET" is the CCNPP equivalent of NEI “Core exit

AND

b. Restoration procedures not
effective within 15 minutes.

OR
B. a Core exit thermocouples in
excess of (site-specific) F.
AND

b. Reactor vessel level below
(site specific level).

thermocouples.”

The NEI phrase “in excess of (site specific) ° F AND
Restoration procedures not effective...” has been
replaced with " cannot be restored < 1,200°F...". The
phrase “cannot be restored <” infers CET readings
have exceeded the threshold temperature and
procedural guidance used to restore RCS inventory
has been attempted but is thus far unsuccessful.
Whether or not guidance is effective should be
apparent within fiteen minutes.
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FPB# NEI IC Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification
AND CNMT | CET readings > 700°F The NEI threshold has been divided into two CCNPP
effective within 15 minutes. A2 | Reactorvessel water level cannotbe | «cET is the CCNPP equivalent of NEI “Core exit

restored > RVLMS 10 in. alarm within
15 min.

thermocouples.”

The NEI phrase “in excess of (site specific) ° F AND
reactor vessel level below...AND Restoration
procedures not effective...” has been replaced with
"CET readings indicate superheat AND Reactor vessel
water level cannot be restored > RVLMS 10 in.
alarm..."

Core Exit Thermocouples (CETs) are a component of
the Inadequate Core Cooling Instrumentation and
provide an indirect indication of fuel cladding
temperature by measuring the temperature of the
reactor coolant that leaves the core region. The RCS
Pressure Safety Limit is 2750 psia per CCNPP
Technical Specifications. The saturation temperature
for this pressure is 682.2°F. Per Action Value Bases
Document EOP-24.33, the uncertainty on CET
Temperature is +/- 39.8°F. If one or more CETs
indicate 722°F (682.2 + 39.8), subcooling has been
lost for at least some locations in the core. CET
indications at or above 722°F are a clear sign that core
heat removal capability is lost or greatly reduced and
one fission product barrier, the fuel clad, is threatened
due to elevated fuel temperatures. 700°F qualifies as
a condition representing a potential loss of the fuel
clad barrier.

The phrase “cannot be restored >” infers RVLMS level
readings have exceeded the threshold level and
procedural guidance used to restore RCS inventory
has been attempted but is thus far unsuccessful.
Whether or not guidance is effective should be
apparent within fifteen minutes.
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FPB# NEI IC Wording FPB #(s) CCNPP FPB Wording Difference/Deviation Justification
CNMT | SG Secondary Side Release with P- N/A N/A N/A
P-Loss | to-S Leakage
4 Not applicable
CNMT | Containment Isolation Failure or N/A N/A N/A
P-Loss | Bypass
5 Not Applicable
CNMT | Containment Radiation Monitoring CNMT Containment radiation monitor The NEI phrase “greater than” has been replaced with
P-Loss A. Containment radiation monitor P-Loss (5317A/B) reading > 14,000 R/hr : to reducu:e EAL-uier f’eadci,nglgq bunjder;. The syr::bol
6 reading greater than (site specific c6 > means greater than” and thus implements the
value). intent of the NEI phrase.
14,000 R/hr is the site-specific Containment rad
monitor reading corresponding to ~20% clad damage
per ERPIP-801 Core Damage Assessment Using
Containment Radiation Dose Rates.
CNMT | Other (Site-Specific) Indications N/A N/A Other site-specific indications of Containment potential
P-Loss A. (Site-specific) as applicable loss have not been identified.
7
CNMT | Emergency Director Judgment CNMT | ANY condition in the opinion of the None
P-loss | a Any condition in the opinion of the P-Loss Err;erger::y Dlr?;:rt]or(t:hatthdlcate;sb .
8 Emergency Director that indicates E.7 potential loss of the Lontainment barrier

Potential Loss of the Containment
Barrier.
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Category H

Hazards and Other Conditions Affecting Plant Safety
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NEI : CCNPP . . - L
IC# NE} IC Wording IC#(s) CCNPP IC Wording Difference/Deviation Justification
HU1 Natural or destructive phenomena HU1 Natural or destructive phenomena | None
affecting the PROTECTED AREA. affecting the Protected Area
MODE: All MODE: All
NEI| Ex. . CCNPP . . - N~
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Seismic event identified by ANY 2 HU1.1 | Seismic event identified by ANY | Actuation of the CCNPP Seismic Acceleration Recorder (0-YRC-
of the following: two of the following: 001) Event Indicator provides the site specific indication or method
I of detecting a seismic event.

» Seismic event « Seismic Acceleration g. _ _ o
confirmed by (site Recorder (0-YRC-001) Event | Note 7 provides guidance for contacting the NEIC and verifying
specific indication or Indicator alarms indicate seismic activity near the CCNPP site.
method) seismic event detected

* Earthquake felt in ¢ Earthquake felt in plant
plant

¢ National Earthquake e National Earthquake
Center Information Center (Note 7)

Note 7. The NEIC can be contacted
by calling (303) 273-8500. Select
option #1 and inform the analyst
you wish to confirm recent seismic
activity in the vicinity of Calvert Cliffs
Nuclear Power Plant. Provide the
analyst with the following CCNPP
coordinates: 38° 25' 39.7" north
latitude, 76° 26' 45” west
longitude.

2 Tornado striking within HU1.2 | Tornado striking within The NEI phrase “greater than” has been replaced with the symbol

PROTECTED AREA boundary or
high winds greater than (site
specific mph).

PROTECTED AREA boundary
OR
Sustained high winds > 45 m/sec

“>" to reduce EAL-user reading burden. The symbol means “greater
than” and thus implements the intent of the NEI phrase.

The wind speed of 45 m/sec (100 mph) is the sustained design
wind speed for Class 1 safe shutdown structures 30 ft above
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(100 mph)

ground and incorporates a gust factor of 1.1.

Internal flooding that has the
potential to affect safety related
equipment required by Technical
Specifications for the current
operating mode in ANY of the
following areas:

(site specific area list)

HU1.3

Internal flooding that has the
potential to affect ANY SAFETY-
RELATED STRUCTURE,
SYSTEM, OR COMPONENT
required by Technical
Specifications for the current
operating mode in ANY Table H-
1 area

The NEI phrase "safety related equipment’ has been changed to
“ANY SAFETY-RELATED STRUCTURE, SYSTEM, OR
COMPONENT ..." for clarification

CCNPP areas containing safety related equipment are specified in
Table H-1. This change implements EAL FAQ #44.

Turbine failure resulting in casing
penetration or damage to turbine
or generator seals.

HU1.4

Turbine failure resulting in casing
penetration or damage to turbine
or generator seals

None

(Site specific occurrences
affecting the PROTECTED
AREA).

HU1.5

Bay water level > bottom of the
traveling screen cover housing (+
120 in. Mean Sea Level)

OR
Bay water level < 13.6 ft below

intake concrete level (- 43.2 in.
Mean Sea Level)

+120 in. (12 ft) MSL (approximately bottom of the travelling screen
cover) is the still water level used for the Intake Structural Analysis.
This value was selected to be anticipatory to the design level of 18
ft MSL (top of the travelling screen cover).

The predicted extreme low tide elevation is -43.2 in. (-3.6 ft) MSL.
However, the plant has been designed for -4.0 ft MSL and can
continue to operate with an extreme low water Elevation of -6.0 ft
MSL. The top of the saltwater pump intakes is at -9.5 ft MSL.
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NEI IC# NEI IC Wording cig:(zr CCNPP IC Wording Difference/Deviation Justification
HU2 FIRE within the PROTECTED HU2 | Fire within the Protected Area
AREA not extinguished within 15 not extinguished within 15 min.
minutes of detection or of detection or explosion within
EXPLOSION within the the Protected Area
PROTECTED AREA. MODE: All
MODE: All
N Ex NE! Example EAL Wording | S\ CCNPP EAL Wording Difference/Deviation Justification
1 FIRE not extinguished within 15 HU2.1 | FIRE not extinguished within 15 | The NEI phrase “of the following areas...(site specific area list)” has
minutes of control room min. of Control Room notification | been changed to “in the North Service Building, Turbine Building or
notification or verification of a or verification of a Control Room | ANY Table H-1 area.” The areas listed in Table H-1 are areas
control room FIRE alarm in ANY fire alarm in the North Service containing functions and systems required for safe shutdown. This
of the following areas: Building, Turbine Building, Butler | change implements EAL FAQ #44.
(site specific area list) B,\;‘"td"f or ANY Table H-1area | 1 North Service Building, Turbine Building and Butler Building
(Note 4) (only when in modes 4, 5 or D) are adjacent structures.
ButIe_LBun:mg IS °"t|¥ Mod Note 4 has been added consistent with other NEI| based EALs that
g°r6's;nzr% adjacent In Modes | j,clude the 15 min. transitory condition exclusion.
o ' .| The third paragraph of the NEI basis has been edited to clarify the
Nott.ftﬁ' The IEDbTh‘:.UId '::’t wait significance of the 15-minute duration. If the alarm cannot be
uln : g abp;; 'C: ? 4 lgnel as th verified by redundant Control Room or nearby Fire Panel
e apsie L outs °u.t : 3‘: tare ne 4 | indications, notification from the field that a fire exists starts the
tehvetnthas sozr_mt_as 'h's e erméni concurrent 15-minute classification and fire suppression clocks.
a il T‘kc?n ton dafhexcee €d: | This change is consistent with the manner in which the Control
or “1! Ible {.excee » the Room and Fire Brigade leaders verify fires. This change is
applicable ime. necessary to avoid declaring Unusual Event emergencies for
spurious alarms that, due to the sensor location, cannot be verified
within 15 minutes of receipt of the alarm. This is a deviation from
NEI 98-01 Revision 5.
2 EXPLOSION within the HU2.2 | EXPLOSION within the None
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PROTECTED AREA. [ l PROTECTED AREA
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Table H-1 Safe Shutdown Areas

Control Room
Containment

Auxiliary Building

Diesel Generator Rooms
Intake Structure

1A/0C DG Buildings
RWT

RWT Rooms

CST No. 12

FOST No. 21

Auxiliary Feed Pump Rooms
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NEI IC# NE! IC Wording (ig;'(z;: CCNPP IC Wording Difference/Deviation Justification
HU3 Release of toxic, corrosive, HU3 | Release of toxic, corrosive, None
asphyxiant, or flammable gases asphyxiant or flammable gases
deemed detrimental to NORMAL deemed detrimental to normal
PLANT OPERATIONS. plant operations
MODE: All MODE: All
NEI Ex. . CCNPP . . - N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Toxic, corrosive, asphyxiant or HU3.1 | Toxic, corrosive, asphyxiant or None
flammable gases in amounts that flammable gases in amounts that
have or could adversely affect have or could adversely affect
NORMAL PLANT OPERATIONS. NORMAL PLANT OPERATIONS
2 Report by local, county or state HU3.2 | Recommendation by local, Reworded EAL for readability.

officials for evacuation or
sheltering of site personnel based
on an off-site event.

county or state officials to
evacuate or shelter site
personnel based on offsite event
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NEI IC# NEI IC Wording Clgy(':f CCNPP IC Wording Difference/Deviation Justification
HU4 Confirmed SECURITY HU4 | Confirmed security condition or None
CONDITION or threat which threat which indicates a potential
indicates a potential degradation degradation in the level of safety
in the level of safety of the plant. of the plant
MODE: All MODE: All
NEI Ex. . CCNPP . . - e
EAL # NE!I Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 A SECURITY CONDITION that HU4.1 | A SECURITY CONDITION that | The NEI Example EALs have been combined in one plant EAL for
does NOT involve a HOSTILE does not involve a HOSTILE simplification.
ACTION as reported by the (site ACTION as reported by Security | |, ) . s . e . .
specific security shift supervision). Shift Supervisor Security Shlﬂ Superwsqr’ is the sﬂg—spemﬂc securlt_y supervision
that are qualified and trained to confirm that a security event is
OR occurring or has occurred.
A credible site-specific security
threat notification
2 A credible site specific security OR
threat notification.
A validated notification from
3 A validated notification from NRC NRC providing information of an

providing information of an aircraft

threat.

aircraft threat
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NEI IC# NEI IC Wording Cig;‘(':f CCNPP IC Wording Difference/Deviation Justification
HU5 Other conditions exist which in HU6 | Other conditions existing thatin | The NEI acronym “NOUE" has been implemented as “UE” for

the judgment of the Emergency the judgment of the Emergency simplification.
Rigij:tEor warrant declaration of a Biéector warrant declaration of a Replaced the word “which” with “that” for proper grammar.
MODE: All MODE: All

NEI Ex. ; CCNPP . ) - I

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

1 Other conditions exist which in HUB.1 | Other conditions exist which in Reformatted for readability.

the 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 off-
site response or monitoring are
expected unless further
degradation of safety systems
oceurs.

the 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
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NEI IC# NEI IC Wording (’;g;'(:;’ CCNPP IC Wording Difference/Deviation Justification
HA1 Natural or destructive phenomena HA1 Natural or destructive None
affecting VITAL AREAS phenomena affecting Vital Areas
MODE: All MODE: All
NEI Ex. . CCNPP . : - I
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 a. Seismic event greater than HA1.1 | EITHER: The site-specific instrumentation used to indicate a seismic event >

Operating Basis Earthquake (OBE)
as indicated by (site specific seismic
instrumentation) reading (site
specific OBE limit).

AND

b.

Earthquake confirmed by

ANY of the following:

o Earthquake felt in plant
o National Earthquake Center

s Control Room indication of
degraded performance of
systems required for the safe
shutdown of the plant.

Seismic Acceleration
Recorder (0-YRC-001)
Event Indicator indicates
seismic event > OBE (0.08 g
horizontal, 0.053g vertical)

OR

Control Room indication of
degraded performance of
ANY SAFETY-RELATED
STRUCTURE, SYSTEM,
OR COMPONENT

AND

Earthquake confirmed by
EITHER:

Earthquake felt in plant
OR

National Earthquake
Information Center (Note 7)

Note 7: The NEIC can be contacted
by calling (303) 273-8500. Select
option #1 and inform the analyst
you wish to confirm recent seismic

activity in the vicinity of Calvert Cliffs

OBE cannot be analyzed in a timely manner. To allow for timely
classification under this threshold, actual indication of degraded
performance of safety-related structures systems or component
has been included as a primary indicator of exceeding the OBE
threshold. The site-specific instrumentation used to indicate a
seismic event > OBE is the Seismic Acceleration Recorder (0-
YRC-001) Event Indicator indicates seismic event > OBE (0.08 g
horizontal, 0.053g vertical).

The NEI phrase “greater than” has been replaced with the symbol
“>" to reduce EAL-user reading burden. The symbol means
“greater than” and thus implements the intent of the NEI phrase.

Note 7 provides guidance for contacting the NEIC for confirmation
of seismic activity in the vicinity of CCNPP.

The NEI phrase “systems required for the safe shutdown of the
plant” has been changed to “ANY SAFETY-RELATED
STRUCTURE, SYSTEM, OR COMPONENT” to be consistent with
the definition of visible damage and related HA1 EAL thresholds.
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Nuclear Power Plant. Provide the
analyst with the following CCNPP
coordinates: 38° 25' 39.7" north
latitude, 76° 26' 45” west

longitude
Tornado striking or high winds HA1.2 | Tornado striking or sustained The NEI phrase “greater than” has been replaced with the symbol
greater than (site specific mph) high winds > 45 m/sec (100 “>" to reduce EAL-user reading burden. The symbol means
resulting in VISIBLE DAMAGE to mph) resulting in EITHER: “greater than” and thus implements the intent of the NEI phrase.
ANY of the following structures VISIBLE DAMAGE to ANY The wind speed of 45 m/sec (100 mph) is the sustained design
containing safety systems or SAFETY-RELATED wind speed for Class 1 safe shutdown structures 30 ft above
ﬁ\%"ilg‘:i’;‘:‘";? g)eRr‘;%"et(';OI ;?f?)rrnmance STRUCTURE, SYSTEM, OR | ground and incorporates a gust factor of 1.1.
of those safely systems $OMP°NENT within ANY | The logic term “EITHER” has been added to the threshold so that
' able H-1 area A - h
the two indicated results of the tornado/high wind could be
(site specific structure list) OR presented in list format.
Control Room indication of The NEI phrase “ANY of the following structures containing safety
degraded performance of ANY | systems or components” has been changed to “ANY SAFETY-
SAFETY-RELATED RELATED STRUCTURE, SYSTEM, OR COMPONENT within ANY
STRUCTURE, SYSTEM, OR | Table H-1 area” to be consistent with the definition of visible
COMPONENT within ANY damage and related HA1 EAL thresholds. This also permits
Table H-1 area presentation of the site specific list in a table.
Table H-1 provides the list of structures containing safety systems
or components. This change implements EAL FAQ #44.
The NEI phrase “those safety systems” has been changed to “ANY
SAFETY-RELATED STRUCTURE, SYSTEM, OR COMPONENT
within ANY Table H-1 area” for clarification.
Internal flooding in ANY of the HA1.3 | internal flooding in ANY Table CCNPP areas containing safety related equipment are specified in

following areas resulting in an
electrical shock hazard that
precludes access to operate or
monitor safety equipment OR control
room indication of degraded
performance of those safety
systems:

(site specific area list)

H-1 area resulting in EITHER:

An electrical shock hazard
that precludes access to
operate or monitor ANY
SAFETY-RELATED
STRUCTURE, SYSTEM,
OR COMPONENT within
ANY Table H-1 area

OR
Control Room indication of

Table H-1. This change implements EAL FAQ #44.

The logic term “EITHER” has been added to the threshold so that
the two indicated results of the flooding could be presented in list
format.

The NEI phrase “those safety systems” has been changed to “ANY
SAFETY-RELATED STRUCTURE, SYSTEM, OR COMPONENT
within ANY Table H-1 area” for clarification.
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degraded performance of
ANY SAFETY-RELATED
STRUCTURE, SYSTEM,
OR COMPONENT within
ANY Table H-1 area

Turbine failure-generated HA1.4 | Turbine failure-generated The logic term “EITHER” has been added to the threshold so that
PROJECTILES resulting in VISIBLE PROJECTILES resulting in the two indicated results of the flooding could be presented in list
DAMAGE to or penetration of ANY EITHER: format.
of ;he foIIotwmg structures co?taénéng VISIBLE DAMAGE to or The NEI phrase “ANY of the following structures containing safety
sa (-:ty Isys ems dqr ct(') mpofn:n S ded penetration of ANY systems or components” has been changed to “ANY SAFETY-
°°’r‘f rol room '"f tlr?a lon °f tegra e SAFETY-RELATED RELATED STRUCTURE, SYSTEM, OR COMPONENT within ANY
pe t°"“'°_‘“°e ot those sately STRUCTURE, SYSTEM, Table H-1 area” to be consistent with the definition of visible
systems. OR COMPONENT within damage and related HA1 EAL thresholds. This also permits
(site specific structure list) ANY Table H-1 area presentation of the site specific list in a table.
OR Table H-1 provides the list of areas/structures containing safety
Control Room indication of systems or components. This change implements EAL FAQ #44.
degraded performance of The NEI phrase “those safety systems” has been changed to “ANY
ANY SAFETY-RELATED SAFETY-RELATED STRUCTURE, SYSTEM, OR COMPONENT
STRUCTURE, SYSTEM, within ANY Table H-1 area” for clarification.
OR COMPONENT within
ANY Table H-1 area
Vehicle crash resulting in VISIBLE HA1.6 | Vehicle crash resuiting in The logic term “EITHER” has been added to the threshold so that

DAMAGE to ANY of the following
structures containing safety systems
or components OR control room
indication of degraded performance
of those safety systems:

(site specific structure list)

EITHER:

VISIBLE DAMAGE to ANY
SAFETY-RELATED
STRUCTURE, SYSTEM, OR
COMPONENT within ANY
Table H-1 area

OR

Control Room indication of
degraded performance of
ANY SAFETY-RELATED
STRUCTURE, SYSTEM, OR
COMPONENT within ANY

the two indicated results of the flooding could be presented in list
format.

The NEI phrase “ANY of the following structures containing safety
systems or components” has been changed to “ANY safety-related
structure, system, or component within ANY Table H-1 area” to be
consistent with the definition of visible damage and related HA1
EAL thresholds. This also permits presentation of the site specific
list in a table.

Table H-1 provides the list of areas/structures containing safety
systems or components. This change implements EAL FAQ #44.

The NEI phrase “those safety systems” has been changed to “ANY
safety-related structure, system, or component within ANY Table
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Table H-1 area

H-1 area” for clarification.

6 (Site specific occurrences) resulting
in VISIBLE DAMAGE to ANY of the
following structures containing
safety systems or components OR
control room indication of degraded
performance of those safety
systems:

HA1.5

Bay water level 2 top of the
traveling screen cover housing

OR

Bay water level or inside
traveling screen water level <
16.0 ft below intake concrete
level (-72.0 in. Mean Sea Level)

18 ft (top of the traveling screen cover) is the design flood level.

The predicted extreme low tide elevation is (-) 3.6 ft Mean Sea
Level (MSL). However, the plant has been designed for (-) 4.0 ft
MSL and can continue to operate with an extreme low water
Elevation of -6.0 ft MSL. This EAL criterion is met if the water is 16
ft below the intake (-72 in. MSL) concrete level by observation. This
measurement requires judgment because the Bay surface is not
normally still. The top of the saltwater pump intakes is at -9.5 ft
MSL.
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Table H-1 Safe Shutdown Areas

Control Room
Containment

Auxiliary Building

Diesel Generator Rooms
Intake Structure

1A/0C DG Buildings
RWT

RWT Rooms

CST No. 12

FOST No. 21

Auxiliary Feed Pump Rooms
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NEI IC# NEI IC Wording cl:g':(:f CCNPP IC Wording Difference/Deviation Justification
HA2 FIRE or EXPLOSION affecting HA2 Fire or explosion affecting the None

the operability of plant safety operability of plant safety systems
systems required to establish or required to establish or maintain
maintain safe shutdown safe shutdown
MODE: All MODE: All

NEI Ex. . CCNPP : . - T

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

1 FIRE or EXPLOSION resulting HA2.1 | FIRE or EXPLOSION resulting in | The logic term “EITHER” has been added to the threshold so that

in VISIBLE DAMAGE to ANY of
the following structures
containing safety systems or
components OR control room
indication of degraded
performance of those safety
systems:

(site specific structure list)

EITHER:

VISIBLE DAMAGE to ANY
SAFETY-RELATED
STRUCTURE, SYSTEM, OR
COMPONENT within ANY
Table H-1 area

OR

Control Room indication of
degraded performance of
ANY SAFETY-RELATED
STRUCTURE, SYSTEM, OR
COMPONENT within ANY
Table H-1 area

the two indicated results of the fire/explosion could be presented in
list format.

The NEI phrase “ANY of the following structures containing safety
systems or components” has been changed to “ANY safety-related
structure, system, or component within ANY Table H-1 area” so that
the site specific list could be presented in a table.

Table H-1 provides the list of areas/structures containing safety
systems or components. This change implements EAL FAQ #44.

The NEI phrase “those safety systems” has been changed to “ANY
safety-related structure, system, or component within ANY Table H-
1 area” for clarification.
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Table H-1 Safe Shutdown Areas

Control Room
Containment

Auxiliary Building

Diesel Generator Rooms
Intake Structure

1A/0C DG Buildings
RWT

RWT Rooms

CST No. 12

FOST No. 21

Auxiliary Feed Pump Rooms

92 of 125

OSSI Project #09-0803 CCNPP



EAL Comparison Matrix

OSSI Project #09-0803 CCNPP

NEI IC# NEI IC Wording (ig;‘(z;’ CCNPP IC Wording Difference/Deviation Justification
HA3 | Accesstoa VITALAREA s HA3 | Access to a Vital Area is None

prohibited due to toxic, corrosive, prohibited due to toxic, corrosive,

asphyxiant or flammable gases asphyxiant or flammable gases

which jeopardize operation of which jeopardize operation of

operable equipment required to operable equipment required to

maintain safe operations or maintain safe operations or safely

safely shutdown the reactor. shutdown the reactor

MODE: All MODE: Al
NEI Ex. . CCNPP . . - —
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification

1 Note: If the equipment in the HA3.1 | Access to ANY Table H-1 areais | CCNPP vital areas are specified in Table H-1. This change

stated area was already
inoperable, or out of service,
before the event occurred, then
this EAL should not be declared
as it will have no adverse impact
on the ability of the plant to safely
operate or safely shutdown
beyond that already allowed by
Technical Specifications at the
time of the event.

1. Access to a VITAL AREA is
prohibited due to toxic, corrosive,
asphyxiant or flammable gases
which jeopardize operation of
systems required to maintain safe
operations or safely shutdown the
reactor.

prohibited due to toxic, corrosive,
asphyxiant or flammable gases
which jeopardize operation of
ANY SAFETY-RELATED
STRUCTURE, SYSTEM, OR
COMPONENT (Note 5)

Note 5: If the equipment in the
stated area was already
inoperable, or out of service,
before the event occurred, then
EAL HA3.1 should not be
declared as it will have no
adverse impact on the ability of
the plant to safely operate or
safely shutdown beyond that
already allowed by Technical
Specifications at the time of the
event.

implements EAL FAQ #44.

The NEI phrase “systems required to maintain safe operations or
safely shutdown the reactor’ has been changed to “ANY safety-
related structure, system, or component” for consistency with
subcategory H1 and H2 Alert EALs. Safety-related structures,
systems, and components are systems that are required to maintain
safe operations or safely shutdown the reactor.

Reference to the NEI note is included in the EAL wording “(Note 5).”
Numbering the note facilitates referencing in the EAL matrix.

The NEI phrase “this EAL” has been changed to “EAL HA3.1” for
clarification.
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NEI IC# NEI IC Wording C;g;'(':;’ CCNPP IC Wording Difference/Deviation Justification
HA4 HOSTILE ACTION within the OWNER ‘ HA4 Hostile action within the Owner None
CONTROLLED AREA or airborne attack Controlled Area or airborne attack threat.
threat. MODE: All
MODE: All
NEI Ex. . CCNPP . . . N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 A HOSTILE ACTION is occurring or has HA4.1 A HOSTILE ACTION is occurring or has The NEI Example EALs have been combined in one
occurred within the OWNER occurred within the Owner Controlled plant EAL for simplification.
CONTROLLED AREA as reported by the Area as reported by Security Shift . ; . o . .
(site specific security shift supervision). Supervisor Secu.rlty Shift $gperwsor is the _S|_te-spe0|ﬁc_
security supervision that are qualified and trained to
OR confirm that a security event is occurring or has
2 A validated notification from NRC of an A validated notification from NRC of an oceurre

airliner attack threat within 30 minutes of
the site.

AIRLINER attack threat within 30 min. of
the site
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NEI IC# NEI IC Wording (ig;'(':;’ CCNPP IC Wording Difference/Deviation Justification
HA5 Control Room Evacuation Has HAS Control Room evacuation has been None
Been Initiated initiated
MODE: Al MODE: All
NEI Ex. . CCNPP . . - S
EAL # NE| Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 (Site-specific procedure) HA5.1 | Control Room evacuation has been AOP-9A, Control Room Evacuation and Safe Shutdown Due

requires control room
evacuation.

initiated

to a Severe Control Room Fire and AOP-11 Control Room
Evacuation and Safe Shutdown - Non-Fire Conditions
provide specific instructions for evacuating the Control Room
if it becomes uninhabitable. The IC wording has been utilized
since the intent is to classify the Alert based on Control
Room evacuation, regardless whether the associated
procedure has been entered or executed. This change
implements EAL FAQ #28.
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NEI IC# NEI IC Wording ﬁg;;'(Fs’)P CCNPP IC Wording Difference/Deviation Justification
HA6 Other conditions exist which in the HA6 Other conditions exist that in the Replaced the word “which” with “that” for proper grammar.

judgment of the Emergency judgment of the Emergency Director
Director warrant declaration of an warrant declaration of an Alert
Alert. MODE: Al
MODE: All

NEI Ex. . CCNPP . . - N

EAL # NE! Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification

1 Other conditions exist which in the | HA6.1 | Other conditions exist which in the Reformatted for readability.

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 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 (1,000
mRem TEDE and 5,000 mRem thyroid
CDE)

EPA PAG values have been added for clarification.
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NEI IC# NEI IC Wording cig;‘(':f CCNPP IC Wording Difference/Deviation Justification
HS4 A HOSTILE ACTION within the HS4 Hostile action within the Protected Area Deleted unnecessary preposition "A".
Protected Area MODE: All
MODE: All
NEI Ex. . CCNPP : . - N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 A HOSITLE ACTION is occurring HS4.1 | AHOSTILE ACTION is occurring or has

or has occurred within the
PROTECTED AREA as reported
by the (site-security shift
supervision).

occurred within the PROTECTED AREA
as reported by Security Shift Supervisor

“Security Shift Supervisor” is the site-specific security
supervision that are qualified and trained to confirm that a
security event is occurring or has occurred.
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NEI IC# NEI IC Wording ?g;‘g;’ CCNPP IC Wording Difference/Deviation Justification
HS2 Control room evacuation has HS5 | Control Room evacuation has been None

been initiated and plant control initiated and plant control cannot be
cannot be established. established
MODE: All MODE: All

NE! Ex. . CCNPP . . - I

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

1 a.  Control room evacuation HS5.1 | Control Room evacuation has been An analysis was performed to determine how quickly control

has been initiated.
AND

b. Control of the plant cannot be
established within (site specific
minutes).

initiated AND EITHER:

Inability to establish Auxiliary
Feedwater to at least one steam
generator within 30 min. (Note 4)

OR

Inability to establish reactor coolant
make-up (charging pump flow) within
60 min. (Note 4)

Note 4. The ED 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.

must be re-established at CCNPP without core uncovery or
damage. A RETRAN simulation shows that the steam
generators go dry at about 47 minutes for the AOP-9 (station
fire) scenario. RCS pressure reaches the lowest pressurizer
safety valve setpoint soon thereafter. Restoring feedwater
within 45 minutes assures that RCS pressure remains below
the safety valve setpoint thus avoiding inventory loss. The
maximum time allowable to restore RCS inventory for
Appendix R (station fire) scenarios is 90 minutes. Site
Emergency declaration at 30 minutes and 60 minutes for
inability to restore feedwater and RCS make-up respectively
thus constitutes a conservative action for emergency
response.

This EAL is based on analysis and actual procedure walk
throughs. Licensee Event Report (LER) 50-371/89-009, Rev.
2, (transmitted to the NRC on July 7, 1989) documents the
analysis that demonstrates the ability to safely shutdown Unit
1 in accordance with AOP-9.

Reference to Note 4 has been added to the CCNPP EAL for
consistency with other EALs that include a time duration.
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NEI IC# NEI IC Wording ﬁg;':;’ CCNPP IC Wording Difference/Deviation Justification
HS3 Other conditions exist which in HS6 | Other conditions existing that in the Replaced the word “which” with “that” for proper grammar

the judgment of the Emergency judgment of the Emergency Director
Director warrant declaration of a warrant declaration of a Site Area
Site Area Emergency. Emergency :
MODE: All MODE: All

NEI Ex. . CCNPP . . - e

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

1 Other conditions exist which in HS6.1 | Other conditions exist which in the Reformatted for readability.

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 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 (1,000 mRem TEDE and 5,000
mRem thyroid CDE) beyond the site
boundary. ‘

EPA PAG values have been added for clarification.
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NEI IC# NEI IC Wording Clg;‘(z;’ CCNPP IC Wording Difference/Deviation Justification
HG1 HOSTILE ACTION resulting in HG4 | Hostile action resulting in loss of physical { None
loss of physical control of the control of the facility
facility. MODE: All
MODE: All
NEI Ex. . CCNPP . . - . .
EAL # NE| Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 A HOSTILE ACTION has HG4.1 | AHOSTILE ACTION has occurred such | safety functions listed in the NEI basis of this EAL that are
occurred such that plant that plant personnel are unableto applicable to CCNPP are the following and have been
personnel are unable to operate XF;“I?; at(fatiquf'plTer'lt fequf"'tedfto "t'?'“ta'" included for clarification:
equipment required to maintain or the following sarety tunction .
S:fefy functioﬂs_ acceptance criteria: ¢ Reactivity control (RC)
e Reactivity control (RC) o Vital Auxiliaries (VA)
« Vital Auxiliaries (VA) o RCS pressure and inventory control (PIC)
o RCS pressure and inventory control * Core &RCS heat removal (HR)
(PIC)
¢ Core & RCS heat removal (HR)
2 A HOSTILE ACTION has caused HG4.2 | A HOSTILE ACTION has caused failure | The logic term “AND” has been added to the threshold for

failure of Spent Fuel Cooling
Systems and IMMINENT fuel
damage is likely for a freshly off-
loaded reactor core in pool.

of Spent Fuel Cooling systems
AND
IMMINENT fuel damage is likely

format consistency.

The NEI phrase “for a freshly off-loaded reactor core in pool”
has been deleted because any imminent fuel damage
caused by hostile action warrants a GE declaration even if it
is not from a freshly off-loaded core in pool. This change
implements EAL FAQ # 29.
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NEI IC# NEI IC Wording (ig;‘(z;’ CCNPP IC Wording Difference/Deviation Justification
HG2 Other conditions exist which in HG6 | Other conditions exist that in the Replaced the word “which” with “that” for proper grammar
the judgment of the Emergency judgment of the Emergency Director
Director warrant declaration of a warrant declaration of a General
General Emergency. Emergency
MODE: All MODE: All
NEI Ex. . CCNPP . . - I
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Other conditions exist which in HG6.1 | Other conditions exist which in the Reformatted for readability.

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 off-site for more
than the immediate site area.

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 (1,000 mRem TEDE and
5,000 mRem thyroid CDE) offsite for
more than the immediate site area.

EPA PAG values have been added for clarification.
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Category S

System Malfunction
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NEI IC# NEI IC Wording Clg:(z;j CCNPP IC Wording Difference/Deviation Justification
SuU1 Loss of all Off-site AC power to Su1 Loss of all offsite AC power to 4 "4 kV vital buses” is the CCNPP specific terminology for "emergency
emergency busses for 15 minutes kV vital buses for > 15 min. busses".
or longer. _ MODE: 1 - Power Operation, 2 - | The NEI phrase “15 minutes or longer” has been replaced with “> 15
MODE: Power Operation, Startup, Startup, 3 - Hot Standby, 4 - Hot | min.” to reduce EAL-user reading burden. The symbol “>” means
Hot Standby, Hot Shutdown Shutdown “greater than or equal to” and thus implements the intent of the NEI
phrase.
NE! Ex. : CCNPP ; . - S
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency Director SU1.1 | Loss of all offsite AC power, Table S-1 provides a list of onsite and offsite AC power supplies.

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.

Loss of all off-site AC power to
(site specific emergency busses)
for 15 minutes or longer.

Table S-1, to 4kV vital buses
11(21) and 14(24) for = 15 min.
(Note 4)

Note 4: The ED 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.

4KV vital buses 11(21) and 14(24) are the CCNPP emergency
buses.

The NEI phrase “15 minutes or longer” has been replaced with “> 15
min.” to reduce EAL-user reading burden. The symbol “>" means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.
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Table S-1 AC Power Sources

e 1(2ADG

[

' e 1(2BDG

=

o e 0CDG, if aligned

e 500kV transmission line 5051*
e 500kV transmission line 5052*
e 500kV transmission line 5072*
e SMECO line, if aligned

* A credited 500kV line must have an
independent 13kV service transformer

Offsite
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NEI IC# NEI IC Wording ﬁg;;'g;’ CCNPP IC Wording Difference/Deviation Justification
Su2 Inability to reach required Su4 Inability to reach required None
shutdown within Technical shutdown within Technical
Specification limits. Specification limits
MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown
NEI Ex. : CCNPP . . - e
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Plant is not brought to required SU4.1 | Plantis not brought to required "... required action completion time" is the CCNPP Technical

operating mode within Technical
Specifications LCO Action
Statement Time.

operating mode within Technical
Specifications LCO required
action completion time

Specification terminology for "... Action Statement Time."
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NEI IC# NEI IC Wording ﬁg':(':;’ CCNPP IC Wording Difference/Deviation Justification
SU3 UNPLANNED loss of safety SuU5 Unplanned loss of safety system | The NEI phrase “15 minutes or longer” has been replaced with “> 15
system annunciation or indication annunciation or indication inthe | min.” to reduce EAL-user reading burden. The symbol “>" means
in the control room for 15 minutes Control Room for > 156 min. “greater than or equal to” and thus implements the intent of the NEI
or longer. MODE: 1 - Power Operation, 2- | Phrase-
MODE: Power Operation, Startup, Startup, 3 - Hot Standby, 4 - Hot
Hot Standby, Hot Shutdown Shutdown
NEI Ex. . CCNPP . . - e
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency Director SUS5.1 | UNPLANNED loss of greater than | The NEI phrase “...greater than approximately 75% of the following

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.

UNPLANNED Loss of greater
than approximately 75% of the
following for 15 minutes or longer:

a. (Site specific control room
safety system annunciation)

OR

b. (Site specific control room
safety system indication)

approximately 75% of safety
system annunciation or indication
on Control Room panels for > 15
min. (Note 4)

Note 4. The ED 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.

...a...b...” has been changed to “...greater than approximately 75%
of safety system annunciation or indication on Control Room panels”
for simplification. All main control board panels house annunciators
and indicators important for control of the plant. A site specific list of
Control Room safety system annunciation and indication is not listed
in this EAL. Safety-related annunciation and indications are
numerous and varied. Just as the Shift Manager is expected to use
his/her judgment in assessing the loss of 75% of annunciation and
indication, the Shift Manager is best situated to assess the Control
Room panel indicators and annunciation that are important for
control of the plant.

The NEI phrase “15 minutes or longer” has been replaced with “> 15
min.” to reduce EAL-user reading burden. The symbol “>" means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

Reference to the NEI note is included in the EAL wording “(Note 6)."
Numbering the note facilitates referencing in the EAL matrix.
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NEI IC# NEI IC Wording cig:(':f CCNPP IC Wording Difference/Deviation Justification
Su4 Fuel Clad Degradation SU7 | Fuel clad degradation None
MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown
NEI Ex. . CCNPP . . - I
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 (Site specific radiation monitor SU7.2 | Letdown Monitor (RY-202-1) high | The Letdown Radiation Monitor (1(2)-RY-202-1)) gross radiation
readings indicating fuel clad alarm (= 1E+06 cpm) channel continuously monitors the activity in a sample drawn from
degradation greater than the RCS and actuates an alarm in the Control Room if a
Technical Specification predetermined activity level is reached. The sensor is a gross-
allowable limits.) gamma plus specific isotope (I-135) monitor; the system is
designed to detect activity release from the fuel to the reactor
coolant within five minutes of a fuel degradation event.
2 (Site specific coolant sample SU7.1 | Coolant activity > ANY of the The specified values are the TS coolant activity limits.

activity value indicating fuel clad
degradation greater than
Technical Specification
allowable limits.)

following:

¢ Dose equivalent I-131 0.5
uCi/gm for 100 hrs.
continuous

¢ Dose equivalent I-131
acceptable region of T.S. Fig.
3.4.15-1

¢ Dose equivalent I-131 137.5
uCi/gm

¢ Gross activity 100/E-bar

uCilgm
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NEI IC# NEI IC Wording c;g;:r CCNPP IC Wording Difference/Deviation Justification
Su5 RCS Leakage SU8 | RCS leakage None
MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown
NEI Ex. . CCNPP . . - N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Unidentified or pressure SU8.1 | Unidentified or pressure SU8.1 implements Example EALs #1 and #2. These were combined
boundary leakage greater than boundary leakage > 10 gpm for > | for improved usability.
10 gpm. 15 min. (Note 4) The NEI phrase “greater than” has been replaced with the symbol
2 Identified leakage greater than OR >" to reduce EAL-user reading burden. The symbol means “greater

25 gpm,

Identified leakage > 25 gpm for 2
15 min. (Note 4)

Note 4: The EC 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.

than” and thus implements the intent of the NEI phrase.

The phrase “for 2 15 min. (Note 4)" has been added to the CCNPP
EAL to allow mitigation by operating procedures prior to declaration.
This is a deviation from NEI 99-01 Revision 5.
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NEI IC# NEI IC Wording ﬁg;“(':;p CCNPP IC Wording Difference/Deviation Justification
Sue Loss of all On-site or Off-site SU6 | Loss of all onsite or offsite None
communications capabilities. communications capabilities
MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown
NEI Ex. . CCNPP . . - N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Loss of all of the following on- Su6.1 | Loss of all Table S-3 onsite SU5.1 implements Example EALs #1 and #2. These were combined
site communication methods (|fr;tert|_1al)ttr:]omrtr)\'ll{:nc;atlon[fmethods for improved usability.
i ili affecting the ability to perform
affecting the abilty to perform routine operations The NEI example EALS specify site-specific lists of onsite and offsite
routine operations. OR communications methods. The CCNPP EAL lists these methods in
(site specific list of Table S-3 because the number of communications methods is too
communications methods) Loss of all Table S-3 offsite long to include within the text of the EAL.
(external) communication TR » p »
2 Loss of all of the following off- methods affecting the ability to The adjectives “(internal)” and “(external)” have been added to the

site communication methods
affecting the ability to perform
offsite notifications.

(site specific list of
communications methods)

perform offsite notifications to any
agency

CCNPP EAL for clarification. The terms “onsite/offsite” could be
interpreted as the location in which the communication originates
instead of the location to which communication is directed.

Added the words "...to any agency" to clarify the intent of the bases
statement: "The availability of one method of ordinary off-site
communications is sufficient to inform federal, state, and local
authorities of plant issues.”
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Table S-3 Communications Systems

System (igt':as;rimtael) (gaﬁesrir:aeb

Commercial phone system X X
Plant page system X

Microwave telephone (Hot-Lines) (EOB) X X
Dedicated offsite agency telephone system X
FTS 2001 telephone system X
CCNPP Radio System X X
Satellite Phone System X
Cellular Phone System X X
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NEI IC# NEI IC Wording Cig;‘g;’ CCNPP IC Wording Difference/Deviation Justification
Sus Inadvertent Criticality. SU3 | Inadvertent criticality None
MODE: Hot Standby, Hot MODE: 3 - Hot Standby, 4 - Hot
Shutdown Shutdown
NEI Ex. . CCNPP . . - N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 UNPLANNED sustained positive N/A N/A NEI Example EAL #1 has not been implemented because it applies
period observed on nuclear only to BWR plants. CCNPP is a PWR. PWRs are not equipped
instrumentation. [BWR] with period meters.
1 UNPLANNED sustained positive SU3.1 | An UNPLANNED sustained None

startup rate observed on nuclear
instrumentation. [PWR]

positive startup rate observed on
nuclear instrumentation
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NEI IC# NEI IC Wording Clg;l(z;: CCNPP IC Wording Difference/Deviation Justification
SA2 Automatic Scram (Trip) fails to SA3 | Automatic reactor trip failed to The term “reactor” has been added to the phrase “automatic...trip”
shutdown the reactor and the shut down the reactor and the for clarification.
manual actions taken from the manual actions taken from the The term “scram” was replaced with “trip” consistent with PWR
reactor control console are reactor control console are terminolo
) . h ; gy.
successful in shutting down the successful in shutting down the
reactor. reactor The NEI term “fails” has been changed to “failed” for consistency
MODE: Power Operation, MODE: 1 - Power Operation ;vg? the example EAL wording. This change implements EAL FAQ
Startup )
The Startup mode has been deleted from the CCNPP EAL. CCNPP
Technical Specifications definition of Startup mode is K2 0.99 and
rated thermal power < 5%. It is not possible to be in Startup mode
with reactor power above 5%.Since the definition of reactor
shutdown is reactor power less than or equal to 5% (in accordance
with the NEI 99-01 basis for this EAL), this EAL would never be
applicable in Startup mode.
NEI Ex. . CCNPP . . - N
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 a. An automatic scram (trip) SA3.1 | An automatic trip failed to shut The term “scram” was replaced with “trip” consistent with PWR

failed to shutdown the
reactor.

AND

b. Manual actions taken at the
reactor control console
successfully shutdown the
reactor as indicated by (site
specific indications of plant
shutdown).

down the reactor
AND

Manual actions taken at the
Control Room panels
successfully shut down the
reactor as indicated by reactor
power < 5%

terminology.

The NEI phrase “reactor control console” has been replaced with
“Control Room panels” to use terminology familiar to CCNPP
operators.

The power range indication above 5% is greater than the decay heat
which the shutdown systems (Auxiliary Feed Water and
Atmospheric Dump Valves) were designed to remove and is
indicative of a condition requiring immediate response to prevent
subsequent core damage.
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NEI IC# NEI IC Wording cfg;‘(':;: CCNPP IC Wording Difference/Deviation Justification
SA4 UNPLANNED Loss of safety SAS5 Unplanned loss of safety system None
system annunciation or indication annunciation or indication in the
in the control room with EITHER Control Room with either (1) a
(1) a SIGNIFICANT TRANSIENT significant transient in progress, or
in progress, or (2) compensatory (2) compensatory indicators are
indicators unavailable. unavailable
MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown
NEI Ex. . CCNPP . . - I
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency Director SA5.1 | UNPLANNED loss of greater than | The NEI phrase “...greater than approximately 75% of the following

should not wait until the
applicable time has efapsed, but
should declare the event as soon
as it is determined that the
condition has exceeded, or will
likely exceed, the applicable time.

a. UNPLANNED loss of greater
than approximately 75% of the
following for 156 minutes or longer:

« (Site specific control room
safety system annunciation)
OR
o (Site specific control room
safety system indication)
OR
b. EITHER of the following:
o A SIGNIFICANT TRANSIENT
is in progress.
e Compensatory indications are

approximately 75% of safety
system annunciation or indication
on Control Room panels for > 15
min. (Note 4)
AND EITHER:
A significant transient is in
progress, Table S-2
OR

Compensatory indications

are unavailable (Plant

Computer, SPDS)

Note 4: The ED 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.

...a...b..." has been changed to “...greater than approximately 75%
of safety system annunciation or indication on Control Room
panels...” for simplification. All main control board panels house
annunciators and indicators important for control of the plant. A site
specific list of Control Room safety system annunciation and
indication is not listed in this EAL. Safety-related annunciation and
indications are numerous and varied. Just as the Shift Manager is
expected to use his/her judgment in assessing the loss of 75% of
annunciation and indication, the Shift Manager is best situated to
assess the Control Room panel indicators and annunciation that
are important for control of the plant.

The NEI phrase “15 minutes or longer” has been replaced with “>
15 min.” to reduce EAL-user reading burden. The symbol “>”
means “greater than or equal to” and thus implements the intent of
the NEI phrase.

The CCNPP compensatory indications are provided by Plant
Process Computer and SPDS.

Reference to the NEI note is included in the EAL wording “(Note
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unavailable.

4).” Numbering the note facilitates referencing in the EAL matrix.

Table S-2 provides the list of events that constitute a “significant
transient.” 10% thermal power oscillations have been deleted
because it is not possible for CCNPP to have such power
oscillations.

Table S$-2 Significant Transients

Automatic turbine runback > 25% thermal power
Electric load rejection > 25% full electrical load
Reactor trip

Safety Injection actuation
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NEI IC# NEI IC Wording ?8;‘(':;3 CCNPP IC Wording Difference/Deviation Justification
SA5 AC power capability to SA1 AC power capability to 4kV vital | "4kV vital buses" is the CCNPP specific terminology for "emergency
emergency busses reduced to a buses reduced to a single power | busses".
z?fdfezog‘ﬁé: O:rr(;icf;?\rt:\gt an chj;cec;‘g;.zﬁlm'm. Isu;:hlthat The NEI phrase “15 minutes or fonger” has been replaced with “> 15
" onger s y acditional single tailure min.” to reduce EAL-user reading burden. The symbol “>" means
additional single failure would would result in a complete loss of | . reater than or equal to” and thus implements the intent of the NEI
result in station blackout. all 4kV vital bus power pghras e 9 P
MODE: Power Operation, MODE: 1 - Power Operation, 2 - " - . : : :
' The phrase "... any additional single failure would result in station
auanup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 -Hot | piackout " was replaced with "... ANY additional single failure would
u result in a complete loss of all 4kV vital bus power." This is
consistent with the intent that classification be based on a loss of AC
power to emergency buses. A Station Blackout involves a loss of all
AC power, not just emergency bus power. This change implements
EAL FAQ #36.
NEI Ex. . CCNPP . . - e
EAL # NE| Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency Director SA1.1 | AC power capability to 4kV vital | Table S-1 provides a list of onsite and offsite AC power supplies.

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.

a. AC power capability to
(site-specific emergency busses)
reduced to a single power source
for 15 minutes or longer.

b.  Any additional single
power source failure will result in

buses 11(21) and 14(24)
reduced to a single power
source, Table S-1, for > 15 min.
(Note 4)

AND

ANY additional single power
source failure will result in a
complete loss of all 4kV vital bus
power

Note 4: The ED should not wait
until the applicable time has
elapsed, but should declare the
event as soon as it is determined

4kV vital buses 11(21) and 14(24) are the CCNPP emergency
buses.

The NEI phrase"...station blackout" has been replaced with ... a
complete loss of all 4kV vital bus power " as this describes the
intended condition for CCNPP. This change implements EAL FAQ
#36.

The NEI phrase “15 minutes or longer” has been replaced with “> 15
min.” to reduce EAL-user reading burden. The symbol “>" means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.
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station blackout.

that the condition has exceeded,
or will likely exceed, the
applicable time.
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NEI IC# NEI IC Wording cig:(':)P CCNPP IC Wording Difference/Deviation Justification
SS1 Loss of all Off-site and all On- SS1 Loss of all offsite and all onsite "4kV vital buses" is the CCNPP specific terminology for "emergency
Site AC power to emergency AC power to 4kV vital buses for | busses".
busses for 15 minutes or longer. 2 15 min. The NEI phrase “15 minutes or longer” has been replaced with “> 15
MODE: Power Operation, MODE: 1 - Power Operation, 2 - | min.” to reduce EAL-user reading burden. The symbol “>" means
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot | “greater than or equal to” and thus implements the intent of the NEI
Shutdown Shutdown phrase.
NEI Ex. . CCNPP . . - T
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency Director $S81.1 | Loss of all offsite and all onsite | Table S-1 provides a list of onsite and offsite AC power supplies.

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.

Loss of all Off-Site and all On-
Site AC power to (site specific
emergency busses) for 15
minutes or tonger.

AC power, Table S-1, to 4kV
vital buses 11(21) and 14(24)
for > 15 min. (Note 4)

Note 4. The ED 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.

4kV vital buses 11(21) and 14(24) are the CCNPP emergency
buses.

The NEI phrase “15 minutes or longer” has been replaced with “> 15
min.” to reduce EAL-user reading burden. The symbol “>" means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.
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NEI IC# NEI IC Wording Cig:(':f CCNPP IC Wording Difference/Deviation Justification
882 Automatic Scram (Trip) fails to SS83 Automatic trip and manual The term “scram” was replaced with “trip” consistent with PWR
shutdown the reactor and actions taken from the reactor terminology.
mantual actltonls takenl from thet gontrotlhconsolf failed to shut The NEI phrase “fails to shutdown the reactor and manual actions
reactor ‘;or. ro :otrt\.so %are nt?\ own the reactor taken from the reactor control console are not successful in shutting”
succtess ul in shulting down the 1 - Power Operation has been changed to “and manual actions taken from the reactor
reactor. control console failed to shut” for clarification. This change
MODE: Power Operation, implements EAL FAQ #31.
Startup The Startup mode has been deleted from the CCNPP EAL. CCNPP
Technical Specifications definition of Startup mode is Kes2 0.99 and
rated thermal power < 5%. It is not possible to be in Startup mode
with reactor power above 5%.Since the definition of reactor
shutdown is reactor power less than or equal to 5% (in accordance
with the NEI 99-01 basis for this EAL), this EAL would never be
applicable in Startup mode.
NEI Ex. . CCNPP . . - I
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 a.  An automatic scram (trip) S$83.1 | An automatic reactor trip failed | The term “reactor” has been added to the phrase “automatic...trip”

failed to shutdown the reactor.
AND

b. Manual actions taken at the
reactor control console do not
shutdown the reactor as
indicated by (site specific
indications of reactor not
shutdown).

to shut down the reactor as
indicated by reactor power > 5%

AND

Manual actions taken at the
Control Room panels do not
shut down the reactor as
indicated by reactor power > 5%

for clarification.

The term “scram” was replaced with “trip” consistent with PWR
terminology.

The phrase “as indicated by reactor power > 5%” has been added to
the first contingent and the NEI phrase “do not shutdown the reactor”
has been changed to “failed to shut down the reactor” in the second
contingent for clarification and consistency of wording. This change
implements EAL FAQ #31.

The NEI phrase “reactor control console” has been replaced with
“Control Room panels” to use terminology familiar to CCNPP
operators.

The power range indication above 5% is greater than the decay heat
which the shutdown systems (Auxiliary Feed Water and Atmospheric
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Dump Valves) were designed to remove and is indicative of a
condition requiring immediate response to prevent subsequent core
damage.
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NEI IC# NEI IC Wording ?g;‘(':f CCNPP IC Wording Difference/Deviation Justification
S§S3 qus of all vital DC power for 15 S§82 Loss of all vital DC power for > | The NEI phrase “15 minutes or longer’ has been replaced with “> 15
minutes or longer. 15 min. min.” to reduce EAL-user reading burden. The symbol “>" means
MODE: Power Operation, MODE: 1 - Power Operation, 2 - “greater than or equal to” and thus implements the intent of the NEI
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot | Phrase.
Shutdown Shutdown
NelEX | NEIExample EAL Wording | G CCNPP EAL Wording Difference/Deviation Justification
1 Note: The Emergency Director $82.1 | <105 VDC on all 125 VDC The NEI IC phrase “less than” has been replaced with “<” to reduce

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.

Less than (site specific bus
voltage indication) on all (site
specific Vital DC busses) for 15
minutes or longer.

buses (11, 12, 21 and 22) for >
15 min. (Note 4)

Note 4: The ED 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.

EAL-user reading burden. The symbol “<” means “less than” and
thus implements the intent of the NEI phrase.

“105 VDC" is the site-specific bus voltage indication.

125 VDC buses (11, 12, 21 and 22) are the CCNPP vital DC buses.
The NEI phrase “15 minutes or longer” has been replaced with “> 15
min.” to reduce EAL-user reading burden. The symbol “>" means

“greater than or equal to" and thus implements the intent of the NEI
phrase.

Reference to the NEI note is included in the EAL wording “(Note 4).”
Numbering the note facilitates referencing in the EAL matrix.
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NEI IC# NEI IC Wording ﬁgg(':;’ CCNPP IC Wording Difference/Deviation Justification
SS6 Inability to monitor a SS5 Inability to monitor a significant | None

SIGNIFICANT TRANSIENT in transient in progress
progress. MODE: 1 - Power Operation, 2 -
MODE: Power Operation, Startup, 3 - Hot Standby, 4 - Hot
Startup, Hot Standby, Hot Shutdown
Shutdown

NEI Ex. . CCNPP . . -~ I

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

1 Note: The Emergency Director §S85.1 | Loss of greater than The NEI phrase “...greater than approximately 75% of the following

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.

a. Loss of greater than
approximately 75% of the
following for 15 minutes or
longer:
¢ (Site specific control room

safety system
annunciation)
OR
¢ (Site specific control room
safety system indication)

AND

b. A SIGNIFICANT TRANSIENT
is in progress.

AND

c. Compensatory indications are

approximately 75% of safety
system annunciation or
indication on Control Room
panels for > 15 min. (Note 4)

AND

A significant transient is in
progress, Table S-2

AND

Compensatory indications are
unavailable (Plant Computer,
SPDS)

Note 4: The ED 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.

...a...b...” has been changed to “...greater than approximately 75%
of safety system annunciation or indication on Control Room panels
... for simplification. All main control board panels house
annunciators and indicators important for control of the plant. A site
specific list of Control Room safety system annunciation and
indication is not listed in this EAL. Safety-related annunciation and
indications are humerous and varied. Just as the Shift Manager is
expected to use his/her judgment in assessing the loss of 75% of
annunciation and indication, the Shift Manager is best situated to
assess the Control Room panel indicators and annunciation that are
important for control of the plant.

The NEI phrase “15 minutes or longer” has been replaced with “> 15
min.” to reduce EAL-user reading burden. The symbol “>" means
“greater than or equal to” and thus implements the intent of the NEI
phrase.

The CCNPP compensatory indications are provided by Plant
Computer and SPDS.

Reference to the NEI note is included in the EAL wording “(Note 4)."
Numbering the note facilitates referencing in the EAL matrix.

Table S-2 provides the list of events that constitute a “significant
transient.” 10% thermal power oscillations have been deleted
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unavailable. because it is not possible for CCNPP to have such power
oscillations.

Table $-2 Significant Transients

e Automatic turbine runback > 25% thermal power
¢ Electric load rejection > 25% full electrical load
¢ Reactor trip

e Safety Injection actuation

122 of 125




EAL Comparison Matrix

0SSl Project #09-0803 CCNPP

NEI IC# NEI IC Wording ﬁg‘gf CCNPP IC Wording Difference/Deviation Justification
SG1 Prolonged loss of all Off-site and SG1 Prolonged loss of all offsite and | "4kV vital buses" is the CCNPP specific terminology for "emergency

all On-Site AC power to all onsite AC power to 4kV vital | busses".
emergency busses. buses
MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown

NEI Ex. . CCNPP . . - I

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

1 a. Loss of all off-site and all SG1.1 | Loss of all offsite and all onsite | 4kV vital buses 11(21) and 14(24) are the CCNPP emergency

on-site AC power to (site
specific emergency
busses).

AND
b. EITHER of the following:

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

e (Site specific indication of
continuing degradation of
core cooling based on
Fission Product Barrier
monitoring.)

AC power, Table S-1, to 4kV
vital buses 11(21) and 14(24)

AND EITHER:

Restoration of at least one
4kV vital bus within 4 hours
is not likely

OR
CET readings > 700°F

buses.

The NEI phrase “...of the following: ...” has been deleted. It is
evident from the subsequent paragraphs and indentation applied to
the CCNPP EAL that they follow the previous paragraph.

4 are the “(site-specific)” hours for station blackout coping. The four-
hour interval to restore AC power is based on the blackout coping
analysis performed in conformance with 10 CFR 50.63 and
Regulatory Guide 1.155.

The NEI phrase “...(Site-Specific) Indication of continuing
degradation of core cooling based on Fission Product Barrier
monitoring” has been replaced with “CET readings > 700°F” for
clarification. This threshold represents the NEI conditions consistent
with the corresponding fission product barrier Fuel Clad Loss and
Potential Loss thresholds.
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NEI IC# NEI IC Wording ?8;2;’ CCNPP IC Wording Difference/Deviation Justification
SG2 Automatic Scram (Trip) and all SG3 Automatic trip and all manual The term “scram” was replaced with “trip” consistent with PWR
manual actions fail to shutdown actions fail to shut down the terminology.
fhe reactor and indicaflon of an reactor and indication of an | The Startup mode has been deleted from the CCNPP EAL. CCNPP
te ren';fhc aienge ct) € abrity f rerr;t;:hc alienge ? eabliy | Technical Specifications definition of Startup mode is K2 0.99 and
0 coolthe core exists. 0 coolthe core exIsts rated thermal power < 5%. It is not possible to be in Startup mode
MODE: Power Operation, MODE: 1 - Power Operation with reactor power above 5%.Since the definition of reactor
Startup shutdown is reactor power less than or equal to 5% (in accordance
with the NEI 99-01 basis for this EAL), this EAL would never be
applicable in Startup mode.
NEI Ex. . CCNPP . . - I
EAL # NEI Example EAL Wording EAL # CCNPP EAL Wording Difference/Deviation Justification
1 a.  An automatic scram (trip) SG3.1 | An automatic reactor trip failed | The term “reactor” has been added to the phrase “automatic. .. trip”

failed to shutdown the reactor.
AND

b. All manual actions do not
shutdown the reactor as indicated
by (site specific indications of
reactor not shutdown).

AND

c. EITHER of the following
exist or have occurred due to
continued power generation:

o (Site specific indication that
core cooling is extremely
challenged.)

(Site specific indication that
heat removal is
extremely challenged.)

to shut down the reactor as
indicated by reactor power > 5%

AND
All manual actions fail to shut
down the reactor as indicated
by reactor power > 5%

AND
ANY of the following exist or
have occurred:

o CET readings > 700°F

¢ RCS pressure > PORV

setpoint
* RCS subcooling < 25°F

for clarification.

The term “scram” was replaced with “trip” consistent with PWR
terminology.

The phrase “as indicated by reactor power > 5%” has been added to
the REGNPP EAL for clarification. This change implements EAL
FAQ #31.

The power range indication above 5% is greater than the decay heat
which the shutdown systems (Auxiliary Feed Water and Atmospheric
Dump Valves) were designed to remove and is indicative of a
condition requiring immediate response to prevent subsequent core
damage.

The NEI phrase “do not shutdown” has been changed to “fail to shut
down” for consistency with the IC wording. This change implements
EAL FAQ #31.

The NEI phrase “EITHER of the following” has been changed to
“ANY of the following” because the three subsequent conditions are
equally weighted; one indicative of challenge to core cooling and
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either of the remaining two indicative of challenge to heat removal.

The NEI phrase “due to continued power generation” has been
deleted because the extreme challenge to heat removal, equivalent
to core cooling red, should not be constrained by requiring it to be
caused by continued power generation. This change implements
EAL FAQ #37.

Site-specific indication that core cooling is extremely challenged is
reactor power greater than 5% with indications of CET > 700°F. Site-
specific indication that heat removal is extremely challenged is
reactor power greater than 5% with RCS pressure > PORV setpoint
or RCS subcooling < 25°F. These conditions indicate the core
cooling or ultimate heat sink function is under extreme challenge
and, therefore, a core melt sequence may exist and rapid
degradation of the fuel cladding could begin.
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OFFSITE AGENCY APPROVALS

Calvert Cliffs Nuclear Power Plant, LLC
February 1, 2011



Martin O'Malley, (:overnor
MARYLAND i O Malle. G

DEPARTMENT OF John R. Griffin, Secretary

& E i gNATURAL RESOURCES Joseph P. Gill, iepiisy Secretary

December 17, 2010

Mr. Michael Fick

Director, Emergency Planning
Calvert Cliffs Nuclear Power Plant
1650 Calvert Cliffs Parkway
Lusby, Maryland 20657-4702

RE: Proposed Calvert Cliffs Emergency Action Levels
Dear Mr. Fick:
The Maryland Department of Natural Resources, Power Plant Research Program understands
and agrees with the proposed revisions to the Emergency Action Levels and Technical Basis
Document, Revision 0, for the Calvert Cliffs Nuclear Power Plant. We appreciate the
opportunity to participate and comment on the proposed revision.

Sincerely,

S

Susan Gray
Manager, Nuclear Programs
Power Plant Research Program

Tawes State Office Building — 580 Taylor Avenue — Annapolis, Maryland 21401

410-260-8DNR or toll free in Maryland 877-620-8DNR ~ www.dnr.maryland.gov - TTY Users Call via the Maryland Relay




el MARYLAND DEPARTMENT OF THE ENVIRONMENT
' 1800 Washington Boulevard e Baltimore MD 21230 '
MDE  410-537-3000 » 1-800-633-6101

Martin O’Malley Robert M. Summers, Ph.D.
Governor Acting Secretary

Anthony G. Brown
Lieutenant Governor

December 10, 2010

Mr. Michael Fick

Director, Emergency Planning
Calvert Cliffs Nuclear Power Plant
1650 Calvert Cliffs Parkway
Lusby, Maryland 20657-4702

RE: Proposed Calvert Cliffs Emergency Action Levels
Dear Mr. Fick:
The Maryland Department of the Environment understands and agrees with the proposed revisions

to the Emergency Action Levels and Technical Basis Document, Revision O, for the Calvert Cliffs
Nuclear Power Plant. We appreciate the opportunity to participate and comment on the proposed

revision.
StZ:,’ ;Lt
3 [ 4
Tom Leverifig
Director, Emergency Preparedness
<:é Rocycled Paper www. mde.state.md.us TTY Users 1-800-735-2258

Via Maryland Relay Service



STATE OF MARYLAND
MILITARY DEPARTMENT

MARTIN O'MALLEY
GOVERNOR

ANTHONY G. BROWN
LIEUTENANT GOVERNOR

JAMES A. ADKINS
BRI!GADIER GENERAL
THE ADJUTANT GENERAL

RICHARD G. MUTH
DIRECTOR

MARYLAND EMERGENCY MANAGEMENT AGENCY

State Emergency Operations Center, Camp Fretterd Military Reservation
5401 Rue Saint Lo Drive, Reisterstown, MD 21136
(410) 517-3600 » Fax (410) 517-3610 » Toll Free 1 (877) 636-2872
TTY Users: 1 (800) 735-2258

January 7, 2011

Mr. Michael Fick

Director, Emergency Planning
Calvert Cliffs Nuclear Power Plant
1650 Calvert Cliffs Parkway
Lusby, Maryland 20657-4702

RE: Proposed Calvert Cliffs Emergency Action Levels
Dear Mr. Fick:

The Maryland Emergency Management Agency understands and agrees with the
proposed revisions to the Emergency Action Levels and Technical Basis Document,
Revision 0, for the Calvert Cliffs Nuclear Power Plant. We appreciate the opportunity to
participate and comment on the proposed revision.

Sincerely,

Codeah WEa, R
Richard Muth, Director
Maryland Emergency Management

Agency



ST. MARY’S COUNTY GOVERNMENT

DEPARTMENT OF PUBLIC SAFETY

David D. Zylak, Director
301-475-4200, Ext. 2111 / FAX 301-475-4512

Board of County Commissioners
Francis Jack Russell, President
Lawrence D. Jarboe, Commissioner
Cynthia L. Jones, Commissioner
Todd B. Morgan, Commissioner
Daniel L. Morris. Commissioner

EMERGENCY COMMUNICATIONS EMERGENCY MANAGEMENT

Tommy Mattingly Jr, Communications Manager Jaclyn Shaw, Manager

301-475-4200, Ext. 2121 Main Line: 301-475-4200, Ext. 2125

FAX 301-475-4370 FAX 301-475-4924
December 10, 2010

Mr. Michael Fick

Director, Emergency Planning
Calvert Cliffs Nuclear Power Plant
1650 Calvert Cliffs Parkway
Lusby, Maryland 20657-4702

RE: Proposed Calvert Cliffs Emergency Action Levels

Dear Mr. Fick:

ANIMAL CONTROL

Antonio J. Malaspina, Sr., Supervisor
Main Line; 301-475-8018

FAX: 301-475-4924

The St. Mary’s County Emergency Management Agency understands and
agrees with the proposed revisions to the Emergency Action Levels and
Technical Basis Document, Revision O, for the Calvert Cliffs Nuclear Power
Plant. We appreciate the opportunity to participate and comment on the

proposed revision.

Sincerely;

. , Director
Public Safety, St Mary’s County

P.0.BOX 653 ¢ 23090 LEONARD HALL DRIVE, LEONARDTOWN, MD 20650¢ www.co.saint-marys.md.us



Dorchester County

Emergency Management Agency

M. Wayne Robinson, Director

829 Fieldcrest Road
Cambridge, Maryland 21613

Tel: 410-228-1818 E-Mail: dema@decogonet.com

December 17, 2010

Mr. Michaet Fick

Director, Emergency Planning
Calvert Cliffs Nuclear Power Plant
1650 Calvert Cliffs Parkway
Lusby, Maryland 20657-4702

Fax: 410-228-1216

RE: Proposed Calvert Cliffs Emergency Action Levels

Dear Mr. Fick:

The Dorchester County Emergency Management Agency understands and agrees
with the proposed revisions to the Emergency Action Levels and Technical Basis
Document, Revision 0, for the Calvert Cliffs Nuclear Power Plant. We appreciate
the opportunity to participate and comment on the proposed revision.

5 g g,.;:" PPN
Wayne Rébinson, Director
Dorchester County Emergency
Management Agency
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CALVERT COUNTY
DEPARTMENT OF PUBLIC SAFETY
EMERGENCY MANAGEMENT AND SAFETY DIVISION

175 Main Street Board of Commissioners
Prince Frederick, Maryland 20678 Gerald W, Clark
410-535-1600 « 301-855-1243 » Ext. 2301 Pat Nutter
Fax: 410-535-3997 Susan Shaw
Jacqueline K. Vaughan, Director ’ Evan K. Slaughenhoupt Jr.
J.R. Fenwick, Division Chief : Steven R. Weems

December 10, 2010

Mr. Michael Fick

Director, Emergency Planning
Calvert Cliffs Nuclear Power Plant
1650 Calvert Cliffs Parkway
Lusby, Maryland 20657-4702

RE: Proposed Calvert Cliffs Emergency Action Levels
Dear Mr. Fick:
The Calvert County Emergency Management Agency understands and agrees with the proposed revisions to the

Emergency Action Levels and Technical Basis Document, Revision 0, for the Calvert Cliffs Nuclear Power
Plant. We appreciate the opportunity to participate and comment on the proposed revision.

Smcere? 7 9 Q
Robert Fenwwk Director
( C lvert County Emergency

anagement Agency

Maryland Relay for Impaired Hearing or Speech: 1-800-735-2258
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Constellation Nuclear Generation
Station Administrative Procedure

CNG-OP-1.01-2003

ALARM RESPONSE AND CONTROL

Revision 00100

This Procedure is Applicable for 10 CFR 50.59 / 10 CFR 72.48 Reviews

Tech Spec Related

INFORMATION USE

Applicable To:

Y

U
[
0

Calvert Cliffs Nuclear Power Plant, Unit 1 and 2
Nine Mile Point Nuclear Station, Units 1 and 2
R.E. Ginna Nuclear Power Plant

Corporate Offices of CNG

Sponsor: Manager - Operations (CCNPP)

Approval Authority: Manager - Operations (CCNPP)
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ALARM RESPONSE AND CONTROL CNG-0P-1.01-2003
Revision 00100

Page 2 of 17
SUMMARY OF ALTERATIONS
Revision Change Summary of Revision or Change
001 00 Converted procedure to the CNG-PR-1.01-1002, Control of Administrative

Procedure Format and Content
Immediate Change — Final Approval

Coversheet & Section 1.2.C — Removed R.E. Ginna Nuclear Power Plant and
Nine Mile Point Nuclear Station. This procedure revision is applicable ONLY to
Calvert Cliffs Nuclear Power Plant.

" Section 5.3, Added
¢ Local panel tests (except Emergency Diesel Generators) should be -
staggered throughout the week. However, each local panel shall be
tested at least once per week (normally tested on the night shift).

« Emergency Diesel Generator remote panels shall be tested daily.

PCR 2008-0219 — to reduce operator burdens and distractions from excessive
alarm annunciator checks.



ALARM RESPONSE AND CONTROL CNG-0OP-1.01-2003
Revision 00100
Page 30f17 -

TABLE OF CONTENTS
SECTION TITLE PAGE
1.0 INTRODUCTION . et 4
1.1 PUIPOSE ..oeveiiiii it ee e sttt e e ee st e e e te s e s seasb s eae e reeee e s setestanreseeessontassteneessansrns 4
1.2 SCoPe/APPICADIlItY......ccoiireiee e e s 4
2.0 REFERENCES................................._ ............................................................................................. 4
2.1 Developmental REfEIrENCES .........cooiiiiiiii e 4
2.2 Performance REfEIENCES ...........ciiii e ettt ee et e e 4
3.0 DEFINITIONS oot ee e s se e e es e seses e se e ee e seee e ee e eeeeeseeeeseess e sseeessesesens s eees 5
4.0 RESPONSIBILITIES .. ..ottt ettt ettt e e e e e e sttt e e s ee s e et e e e e e e e sraennens 6
5.0 P RO CE S S ... ettt et e e e e e e e — e ee e e e e e te e s e 7
5.1 RESPONSE 10 AIGIMIS Loeiiii ittt e e e e s e st e e e e e e e s bbb e ae e e s e nens 7
5.2 Annunciator and Recorder Point Control and Flagging ...........ccccccee v 9.
53 ANNUNCIAION TESE.....ceuiii ittt e e e s ar s e e s eerr bbb e s s e e saeerennrasns 13 -
6.0 BA S S .o et e e e e e ——t e e e r e aeraaaaes 14
7.0 REC ORDDS ... ——————— 14
Attachment 1, Alarm Annunciator/Recorder Point Out of Service Log........ccccccoivivviviciie e 15

Attachment 2, Panel TeSE LOG. ... ..o ettt e e aaree st e abne e senes 16



ALARM RESPONSE AND CONTROL CNG-OP-1.01-2003

Revision 00100

1.0

11

1.2

2.0

21

2.2

Page 4 of 17
INTRODUCTION
Purpose
A. The purpose of this procedure is to ensure that Constellation Nuclear Generation (CNG)

Alarm Response and Control Activities are conducted in a consistent professional
manner that contributes to safe and reliable station operation.

Scope/Applicability

A This procedure establishes the organizational and individual responsibilities of the
Operations Department and provides administrative instructions necessary for the daily
conduct of operator response to alarms and alarm control.

B. This procedure applies to all licensed and non-licensed operators and all personnel
supporting (directly or indirectly) the Operations Department.

C. This procedure applies to:

) Calvert Cliffs Nuclear Power Plant (CCNPP)

REFERENCES

Developmental References

A
B
c
D.
E
F
G

CNG-HU-1.01-1001, Human Performance Tools and Verification Practices
10 CFR 50.54, Conditions of Licenses

CNG-CA-1.01, Corrective Action Program

CNG-HU-1.01, Human Performance Program

Technical Specifications (TS)

INPO Best Practices Document

Station Holds/Safety Tagging

Performance References

A

None
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3.0

3.1

3.2

3.3

3.4

3.5

DEFINITIONS

Black Board
All annunciator windows extinguished under full power operations. This is the case at Calvert
Cliffs and Nine Mile Point Nuclear Stations. Due to the original design, some Ginna Station

annunciators are lit. These alarm windows have been fitted with green covers, and appear
green when the alarm window is illuminated.

Black Dot
The sticker that is placed on an annunciator window or flag to indicate the following:
A. A maintenance activity in the station that causes an alarm on a repeated basis.

B. For identification of a locked in alarm that is caused by a current station configuration
due to maintenance in the field.

C. For placement on alarm windows of nuisance alarms with the approval of the Control
Room Supervisor (CRS).

Blue Dot

The sticker placed on an annunciator window to indicate that it is locked-in or annunciator alarm
(nuisance) that was taken out of service.

Compensatory Actions

Actions that are implemented to compensate for an annunciator or recorder point that is non-
functional or has one or more non-functional inputs.

Expected Alarm

An alarm that occurs in the normal course of equipment operation or testing shall be considered
expected if the alarm is discussed with the CRS before receipt. Some examples are:

A. Testing of components or equipment calibration.

B. Starting or securing equipment.

C. Alarm as identified in a procedure.

D. Nuisance alarms.

E. Alarms discussed during a pre-evolution brief or prior notification received.
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3.6

3.7

3.8

3.9

3.10

3.11

4.0

4.1

Nuisance Alarm

Alarms may be considered a nuisance if the alarm is:

. Not valid for existing station, system, or equipment conditions

o A result of a loop, circuit, or equipment failure

. Although valid, repeated actuation of an alarm that distracts operators
Out of Service (O0OS)

An annunciator or recorder point is considered out of service when the alarm circuitry has been
disabled or has all inputs removed.

Priority 1 Alarm

A process computer designator at Ginna Station for computer alarms labeled with priority
importance.

Red Dot

The sticker placed on an annunciator window to indicate that it is part of a Tag Out (according to
Site Specific Safety Tagging Procedure).

Unexpected Alarm

Any alarm that does not meet the criteria of an expected alarm.

Yellow Dot

The sticker placed on an annunciator window to indicate that one or more inputs to a multiple
input annunciator are out of service.

RESPONSIBILITIES

The following individuals have been assigned responsibilities within this procedure:
A Shift Manager (SM)

Control Room Supervisor (CRS)

Reactor Operator (RPO)

Plant Operator/Auxiliary Operator (PO/AO)

m O o W

Shift Technical Advisor (STA)
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5.0 PROCESS
5.1 Response to Alarms
A. Operators shall respond promptly to alarm conditions to avoid unwanted or emergency
situations, or to mitigate the consequences of an incident or transient.
1. Response to an unexpected alarm — if a Control Room annunciator actuates
unexpectedly, then the responding operator performs the following:
a. Identify the alarm by scanning the annunciator panels.
R
b. RPO reports the alarm window to the CRS (or person with Command and
Control), paraphrase is acceptable.
C. Perform Alarm Response actions. Review the associated alarm response

even if the alarm clears before the procedure can be completed.

d. When an alarm annunciated more than once during a shift, it is not
required that the alarm response procedure be referenced more than
once.

2. Response to expected alarms — when a Control Room annunciator actuates,

then the responding operator performs the following:

a. Identify the alarm by scanning the annunciator panel.
b. RPO reports the alarm window to the CRS (or person with Command and
Control), paraphrase is acceptable.
c. Referencing the alarm response procedure is not required.
3. Response to Nuisance Alarms 0 if a Control Room annunciator actuates

frequently due to station conditions/equipment deficiencies, then the responding
person performs the following:

a. The CRS classifies the alarm as a nuisance alarm.

b. Ensure appropriate flagging device (black) is installed on annunciator
window.

C. If the alarm repeats, then additional alarm description report to the CRS

and reference to the alarm response procedure are not required.

d. Ensure efforts have been initiated to correct the condition causing the
frequent alarm.
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4, Response to Plant Process Computer Systems (PPCS) Alarms (Ginna Statioh)
a. An Operator or Shift Technical Advisor (STA) reports the PPCS alarm to
the CRS (person identified with command and control).
b. State if the alarm is designated Priority 1.
c. If the alarm is anticipated as a result of station operating conditions, then
the alarm should be called out as expected.
d. If the alarm is unexpected, the appropriate alarm response procedure
(ARP) shali be referenced and the required actions taken. (This may be
done by any member of the Control Room staff.)
e. Inform the CRS or SM of what actions are being taken.
f. Submit a Condition Report, if required.
5. Response to Multiple Alarms Due to Operational Transients or Emergencies -

These alarms may be the result of a station transient, electrical bus malfunction,
equipment failure, and so forth. The following steps outline the expected actions:

a.

RPOs announce that multiple alarms have received, stating the cause if it
has been diagnosed.

The CRS directs or ensures the RPOs monitor the stations. Typical
parameters to monitor are listed below: o

) PWR - Reactor power, RCS temperature, primary pressure, Net
Megawatts.
) BWR - Reactor power, Reactor pressure, Reactor level.

The CRS (or person with Command and Control) directs or ensures the
correct procedure is implemented to address the transient, based on their
diagnosis of Main Control Board (MCB) alarms, and station monitoring
results.

RPOs are expected to take manual actions for automatic actions that did
not occur as a result of the malfunction, or are occurring that should not
(that is, unexpected control rod movement).

RPOs take manual actions for auto actions that did not occur as a result
of the malfunction, or are occurring and should not be (that is, control rod
movement). '

RPOs periodically evaluate alarm panels to verify active alarms are
consistent with station conditions, and implement alarm response
procedures for those that are not consistent, as time permits. Results of
these evaluations should be included in shift briefings.
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g. Reactor operators take manual actions for auto actions
6. Guidance for Official Record entries
a. Unexpected Control Board and/or Priority 1 PPCS (Ginna) alarms
received requiring operator action shall be entered in the Station Log
except as follows:
. Common alarms from alarm panels located outside the Control
Room do not need to be logged.
. Alarms recorded in other procedures do not need to be logged.
b. If multiple alarms occur, only the most significant alarm(s) should be

logged. The alarm and follow up actions are to be logged AFTER the
operating crew responds to the alarm.

6.2  Annunciator and Recorder Point Control and Flagging

A

The CRS shall determine whether an annunciator or recorder point(s) requires controls

due to:

. Maintenance Order (MO)/Work Order (WO)

J Nuisance alarm
J Circuit failure
. Alarm in solid for extended time and NOT providing useful information regarding

system status

. Removal of inputs (alarms which receive multiple inputs)

L Safety Tagging

J Condition Report

Determine required compensatory actions [FB0173] [FB0109]

1. When an annunciator or recorder point is out of service, compensatory actions
should be considered if any of the following conditions apply:

The annunciator/recorder point is required to monitor component/system
availability or operability.

The annunciator/recorder point monitors the performance or condition of
operating equipment or equipment that is available for operation.
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5.2.B.1 (Continued)

The annunciator/recorder point is utilized in the Abnormal or Emergency
Operating Procedures (AOPs/EOP’'s/SOP's) for verification or action
initiation.

No other annunciator/recorder point or computer alarm point is available
to monitor the affected parameter.

The annunciator has multiple inputs and is locked-in.

2. When compensatory actions are established, consideration should be given to

the following:

o An alternate means for monitoring the affected parameter.

) Frequency for monitoring the parameter and identification of parameter
limits. :

) Potential for the affected parameter to change and adverse effects on
system/plant operation.

. Temporary log changes to implement the compensatory actions, if
required.

) Actions that may be required during the implementation of an AOP or '
EOP with the Annunciator/recorder point out of service.

3. If required, implement compensatory actions as follows:

a. Incorporate the compensatory actions in the appropriate operator logs
with a temporary log change, if applicable.

b. If the compensatory actions are required through shift turnover, indicate
that those actions are in effect in the appropriate section of the Shift
Turnover Information Sheet.

4. Authorize placing the annunciator/recorder point out of service by documentihg
compensatory actions and initialing the appropriate block on Attachment 1, Alarm
Annunciator/Recorder Point Out of Service Log. If compensatory actions are not
required, then document the justification for not implementing those actions on
Attachment 1.

C. Place the annunciator/recorder point out of service as follows, if required:

1.

Defeat the annunciator/recorder point using the appropriate station process.
Examples include:

Removing the alarm card

Remove fuses



ALARM RESPONSE AND CONTROL CNG-OP-1.01-2003

Revision 00100
Page 11 of 17

5.2.C.1 (Continued)

Open Annunciator slide link
Lifted lead

DIP (dual in-line package) switch
Open knife switch

Pulling Alarm Relay

2. Ensure Attachment 1 is completed up to, not including verification.

Yellow dots are not required if an input is removed from any common/repeater panels.

NOTE

CRS discretion can be used to determine if a black dot is required (lower mode,
frequency of alarms, and so forth).

NOTE

D. Place appropriate flagging tool on the Annunciator window:

1. Flagging Tool

Black - Maintenance or nuisance
Blue — Locked in or removed from service
Yellow — One or more inputs removed from service

Red - Out of service due to safety tagging

2. Inform the CRS when the flagging tool has been installed.

E. The Independent Verifier shall: [FB0172]

1. Verify annunciator window has appropriate flagging tool.

2. If the annunciator has been removed from service, then verify the annunciator is
OOS by performing or observing an annunciator test.

3. If a recorder point was removed from service, then verify the proper switch was -
utilized to disable the point.
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5.2.E. (Continued)
4,

Initial and date as the verifier on Attachment 1.

F. Notify the SM within the same shift of the annunciator status/flagging.

G. Annunciator/recorder points are returned to service as follows:

1.

2.

The CRS shall direct the operator to restore the annunciator/recorder point.
The Operator shall:

a. If an alarm card was removed, then verify that the alarm card switch or
jumper is in its normally open or normally closed position.

)] A Concurrent Verifier shall be present to verify switch/jumper
position. _

b. Restore the annunciator/recorder point using the appropriate station
process. Examples include:

. Install alarm card

. Install fuses

J Land lead

. Close slide link

. Reset recorder DIP switch
] Close knife switch

. Reinstalling Alarm Relay

c. Observe panel to be tested and note current status of all panel
annunciators.

d. Test panel annunciators.

e. Confirm panel annunciators respond as designed.
f. Remove the flagging tool.

g. Complete Attachment 1 documentation.

h. Notify the CRS that the annunciator is restored.
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5.2.G. (Continued)

5.3

3. Independent Verifier shall: [FB0172]
a. Verify annunciator window flagging tool removed.
b. If the annunciator has been returned to service, then verify the

annunciator is restored by performing or observing an annunciator test.

C. If a recorder point was returned to service, then verify the proper switch
was utilized to restore the point.

d. Initial and date as the verifier on Attachment 1.

€. Notify the CRS that the annunciator has been verified.

4. The CRS shall remove applicable compensatory actions by:
a. Recording the restoration in the appropriate operator log(s).
b. Deleting the applicable entries from the Shift Turnover Information Sheet.

Annunciator Test
A. Annunciators will be tested at the following frequency:
) MCB panels - 1/shift
. Local panel tests (except Emergency Diesel Generators) should be staggered
throughout the week. However, each local panel shall be tested at least once
per week (normally tested on the night shift).

o Emergency Diesel Generator remote panels shall be tested daily.

B. Operators shall inform the CRS or RPO before testing panels outside the Control Room.
These alarms will be treated as expected alarms.

C. Operators shall observe panel to be tested and note current status of ali panel
annunciators prior to testing the panel.

D. During the panel test, operators should confirm panel annunciators respond as
designed.

E. A condition report shail be submitted for any discrepancies noted during the annunciator
tests. -

F. Operators shall inform the Control Room of the completion of local panel tests.

G. Document completion of test on a station specific attachment or similar form per

example on Attachment 2, Panel Test Log.
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H. Replace burned out bulbs with approved replacement.

I Operators shall inform Control Room upon completion of testing in-plant alarms.

6.0 BASES

[FB0109] SOER 94-02, Boration, Dilution Events in Pressurized Water Reactors;
Recommendation 4b.

[FB0172] INPO 85-016/85-031, Section 7/96-008, Chapter 8, Temp Mod control (Installations
of Temp Mods be verified independently).

[FB0173] SOER 02-3, Large Power Transformer Reliability, Rec. 3.b.4, appropriate
compensatory monitoring practices when alarms are OOS or sealed in for other

reasons.
7.0 RECORDS

71 The following records are generated by use of this procedure and are controlled by CNG-PR-
3.01-1000, Records Management;

A. Alarm Annunciator/Recorder Point OOS Log Sheets, Attachment 1

B. Annunciator Panel Test Log Sheets, Attachment 2
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Page 1 of 1
Attachment 1, Alarm Annunciator/Recorder Point Out of Service Log
Date Window Window Name or Reason for Placing Compensatory Actions CRS Auth. Alarm Card Ann. Ann. Ann. Ann.
No. or Redr. Point Annunciator Out of Service or Reason No Comp (Initials/Date) | Switch/Jum Input/Redr. Input/Redr. Pt. Input/Redr. Input/Redr.
Rcdr. No. or Bypassing Rcdr. Point Actions are Required per Position Pt. COS Verified O0S Pt. Retumned Pt. Verified
NO/NC/NA | (Date/Initials) (DatefInitials) to Service Returned to
[FB0172] Service
[FB0172]
Notes:

Pop=

Ensure Shift Manager is notified and concurs within the same shift.

This log shall be maintained in the Control Room.
Forward completed log sheet to GS-Operations.
Ginna only Category #3.3.45.
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Attachment 2, Panel Test Log

Page 1 of 2

Date

Shift

MAIN CONTROL BOARD (RIGHT)

MAIN CONTROL BOARD (MIDDLE)

MAIN CONTROL BOARD (LEFT)

FIRE DETECTION PANELS

METAL IMPACT MONITOR

TURBINE PLANT SAMPLE RACK *

STEAM HEADER SUPPORTS PANEL *

MAIN TRANSFORMER 11 *

STATION AUX TRANSFORMER 12A *

STATION AUX TRANSFORMER 12B *

STATION AUX XFMR 12A REMOTE *

STATION AUX XFMR 12B REMOTE *

DIESEL GENAELCP *

DIESEL GEN A CONTROL PANEL *
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Attachment 2, Panel Test Log (Continued)
Date
Shift 2 1 2 1 2 1 2 1 2

DIESEL GEN B CONTROL PANEL *

AVT CONDST DI CONTROL PANEL *

HYDROGEN PANEL *

PRIMARY WATER TREATMENT PANEL *

PENETRATION TEMP ALARM PANEL *

WASTE PANEL *

BORIC ACID PANEL *

VOLTAGE REGULATOR ALARM PANEL *

RWST HIGH LEVEL INDICATION LAMP *

GENERATOR STATOR WINDING TEMP
PANEL *

SECURITY DIESEL GENERATOR ALARM
PANEL *

ANNUNCIATOR PANEL TEST LOG
SHEET

N/A if not in service

* Test once per day normally on night shift, other shifts may be marked N/A.

Ginna only Category #3.3.25.
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SUMMARY OF ALTERATIONS
Revision Change Summary of Revision or Change
005 00 Section 1.1 — Deleted information pertaining to Trip Sensitive items.

Section 1.2.A - Deleted information pertaining to Trip Sensitive items.
Section 5.6 - Management Expectations for Plant Personnel Entering Trip-
Sensitive Areas has been deleted due to the implementation of
CNG-0OP-1.01-1000 Rev. 00200. RPA 2008-0849

Changed the title of the procedure to delete the Trip Sensitive Area part.

Deleted definitions associated with Trip Sensitive Areas and Equipment.
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INTRODUCTION :
Purpose [B0136] i
A This procedure establishes the requirements and Management's expectations for use of

Radio Transmitters (RTs) at Calvert Cliffs. Radio frequency interference (RFI) from RTs
can cause induced voltage/current signals in electronic circuitry. Depending on the
function of the electronic circuitry, an unexpected plant transient may occur. Restrictions
on the type and use of RTs are necessary to prevent plant transients that challenge
plant operators and safety systems.

Scope/Applicability

A. This procedure applies to all users of Radio Transmitters.

B. The established controls are applicable during all operating modes. This procedure also
serves as the technical procedure for portable voice radios and cell phones, unless
noted otherwise.

REFERENCES

Developmental References

A.

m o O O

INPO SER 90-6, Plant Transients and Engineered Safety Feature Actuations Causedﬂ by
Radio Frequency Interference

Federal Communications Commission licenses and regulations
Letter, G: PES911111-302; November 11, 1991; closure of POSRC Ol 91-081-03
CNG-PR-1.01-1011, Control of Station-Specific Procedure Change Process

NO-1-100, Conduct of Operations Shift Activities

Performance References

m O O W

EN-1-100, Engineering Service Process Overview

CNG-0OP-1.01-1005, Temporary Notes, Operator Aids, and Permanent Labels
CNG-PR-1.01, Procedures Program

CNG-PR-1.01-1011, Control of Station-Specific Procedure Change Process

CNG-PR-3.01-1000, Records Management
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3.0

3.1

3.2

DEFINITIONS

Engineered Safety Features (ESF) Trip Sensitive Areas

Areas affected by RFI, as defined in NO-1-113 that could actuate Engineered Safety Features
Actuation System (ESFAS) components.

Portable Radio Transmitter (PRT)

A head-set or hand-held device which transmits radio frequency signals. There are two basic
types of PRTs used at Calvert Cliffs.

1. Portable Voice Radios

a.

Hand-held radios which are used for 2-way voice communications
throughout the plant and surrounding properties (for example: Security,
Operations and Emergency Planning Unit). They operate at no more
than 6 watts effective radiated power on frequencies licensed to CEG by
the FCC. They may utilize radio repeaters connected to an antenna
system which consists of a combination of in-plant radiax antenna and
outdoor antenna system.

Head-set radios which are used for 2-way voice communications in hands
free applications. They may not be licensed and typically operate at no
more than 100 milliwatts effective radiated power. They are strictly for
portable-to-portable use; no base stations or repeaters can be used. An
example of this application is the ALARA radio headsets.

2. Special Purpose Radio Controllers

a.

These devices are used to remotely control equipment (for example:
polar cranes). They may operate on licensed or unlicensed frequencies
and the power may vary with the application.

The radio controllers are transmitting devices only and their area of
coverage is very limited. Care must be taken when specifying
frequencies to ensure that there is no co-channel interference with other
radio controlled equipment.

Wireless data transmission devices that are used to transmit and receive
data in conjunction with the LAN or WAN. They operate at no more than
500 milliwatts effective radiated power. They may utilize repeaters for
increased plant coverage.

Cordless telephones, including a head set or hand set radios, which are
used for 2-way voice communications. Communications between hand
set and base where the base is connected to the plant telephone system.

Cellular telephones used for 2-way voice communications. No license
required.



CONTROL OF RADIO TRANSMITTERS NO-1-113

Revision 00500
I’jge 6 of 15

3.3

3.4

3.5

3.6

4.0

41

4.2

4.3

Portable Radio Transmitter User

An authorized user/owner who is responsible for the conduct and operation of the Portable
Radio Transmitter(s), while in their possession, per this procedure.

Radio Frequency Interference (RFI)
RFI is any radio frequency energy that is generated by a device which may cause adverse
effects on the operation of another device. The generating device may be an incidental radiator

(d.c. motors, power lines, light switches) or an intentional radiator (radios, remote controls,
cellular phones, radar).

Radio Frequency Interference (RFI) Trip Sensitive Equipment

RFI Trip Sensitive Equipment is equipment that may actuate under the influence of RFI.

Radio Transmitter (RT)

Any device which is designed to transmit radio frequency signals.

RESPONSIBILITIES

General Supervisor — Plant Engineering Section (GS-PES)

A The GS-PES responsibilities include ownership of the program which controls Radio
Transmitters at Calvert Cliffs. :

Engineer Supervisor — Electrical & Control Systems Engineering Unit (ES-E&C SEU)
A. The ES-E&C responsibilities include:
1. Administration of the program which controls use of Radio Transmitters.

2. Appointing the Site Coordinator for Radio Transmitters.

All General Supervisors

A. All General Supervisors responsibilities include ensuring:
1. Radio Transmitters owned by their section (CEG and contractors) are authorized
by the Site Coordinator.

2. Each Radio Transmitter is authorized by the CGG Field Services.

3. All personnel (CEG and contractors) who are issued RTs are familiar with this
procedure.
4. Development of implementing procedures/policies for Special Purpose Radio .

Controllers used by their section.
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4.3.A (Continued)
5. All PRTs brought inside the protected area should be used for company business
purposes only.
4.4  Site Coordinator for Radio Transmitters
A. The Site Coordinator responsibilities include the following:
1. Maintaining a record of all authorized PRTs with the information found on
Attachment 2, Portable Radio Transmitter Assessment .
2. Coordinating the assessment of requests for new PRTs including the definition of
restriction for use.
3. Authorizing the use of new PRTs following FCC Licensing and development of
an implementing procedure by the user.
4, Providing cross-disciplinary review of implementing procedures/policies for
Special Purpose Radio Controllers.
5. Forwarding copies of PRT Assessment Forms to the E&C Design Unit.

4.5 Engineer Supervisor & Controls Design (ES-E&C Design)

A The ES-E&C Design responsibilities include supporting the Site Coordinator in:

1. Identifying those field installed components which could be affected by RFI from
PRTs.
2. Assessing the potential affects of RFI on components from PRTs.

4.6  Supervisor-CGG Field Services
A. The Supervisor —-CGG Field Services responsibilities include:

1. Authorizing the procurement of new PRTs and determining what FCC
requirements must be met.

2. Supporting those groups requesting new PRTs in determining an acceptable
manufacturer and model, and obtaining FCC Licenses.

3. Assisting in the development of implementing procedures/policies for Special
Purpose Radio Controllers.
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4.7 General Supervisor ~ Shift Operations (GS-SO)
A. The GS-SO responsibilities include:
1. Providing support to the Site Coordinator in identifying those components which
could be affected by RFI from PRTs.
2. Ensuring those areas which have been identified as being susceptible to RF| are

clearly posted, according to CNG-OP-1.01-1005, Temporary Notes, Operator
Aids, and Permanent Labels.
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5.0 PROCESS

i

A.

51 General Restrictions on Radio Transmitters

Radio Transmitters mounted on vehicles (for example: radios, cellular phones, CBs,
radar) shall be turned off prior to the vehicle entering the protected area except for:

1. Site fire truck and site security vehicles which may transmit within the protected
area, but must be outdoors (typically near the tank farm).

2. Radio transmitters mounted on off-site emergency vehicles (fire trucks,
ambulance, police).

Areas identified as being susceptible to RFI have restrictions on use of PRTs. Rooms
which are susceptible to RFI shall be posted according to CNG-OP-1.01-1005,
Temporary Notes, Operator Aids, and Permanent Labels.

1. Personnel carrying PRTs shall ensure that it is turned off prior to entering the
following areas, unless the PRT is specifically authorized for use in the area:

a. Control Room.

b. 500KV Switchyard Control House.
C. Cable Spreading Rooms.

d. 45' and 72’ Computer Rooms

2. Personnel carrying RTs shall not transmit or receive messages within 10 feet of
(unless testing has been performed to establish a less restrictive boundary)

a. Remote shutdown panels in each Unit's 45’ Switchgear Room.

b. 5' and 27’ Auxiliary Building West Penetration Room and 27’ Letdown
Heat Exchanger Room pressure transmitters.

C. Containment pressure transmitters located in the 45’ Auxiliary Building
East and West Penetration Rooms.

d. Designated locations in the U-1 North and U-2 South, 69’ SFP areas.
e. U-2 SG Feed Pumps.

f. Any electronic control cabinet or process measurement transmitter.
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5.1 (Continued)

C. Use of PRTs in Containment shall be limited as follows, unless specifically authorized by
the Site Coordinator:

1.

Approval to have a PRT inside containment shall be obtained from the Shift
Manager and only if the Reactor Trip Circuit Breakers are open.

2. Any PRT used within containment shall be turned off while transporting it to ahd
from its area of use. [B0136] [B0568]
3. On the 45’ level of Containment, PRT usage shall be limited to the immediate
vicinity (within 5 feet) of the Equipment Hatch or Emergency Hatch. [B0568]
D. Use of cellular phones shali bé limited as follows, unless specifically authorized by the

Site Coordinator:

1.

Cell phones may be used in office areas and outside areas where trip sensitive
equipment does not exist.

a. Trip Sensitive Equipment is identified with trip sensitive labels or floor
marking per CNG-OP-1.01-1000, Conduct of Operations.

Cell phones specifically shall not be used in the Turbine Building, Aux. Building,
Control Room or Containment and must be turned off when in these areas.

5.2 Use of Portable Radio Transmitters

A. Only authorized PRTs shall be used within the protected area.

1.

A controlled list of authorized PRTs shall be maintained by the Site Coordinator
(except for cellular phones).

This list shall include:
. Manufacturer
. Model Number

. Assigned Calvert Cliffs Number

. Frequency(ies)
. Power
. Owner

o Any Imposed restrictions, and the implementing procedure
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5.2.A (Continued)

5.3

3. Cellular phones may be used inside the protected area without approval per
NO-1-113, General Restrictions on Radio Transmitters, Section 5.1, shall be
followed when using cell phones.

If a new PRT is needed within the protected area, the Site Coordinator’'s authorization
shall be obtained as described in 5.3.

The General Supervisor of the section using authorized PRTs, shall ensure a
procedure/policy which describes the limitations or requirements for using the PRT is
implemented, if required by Site Coordinator.

1. For Special Purpose Controllers the procedure shall be prepared according to
CNG-PR-1.01-1011, Control of Station-Specific Procedure Change Process.

In addition to the general restrictions on PRTs described in 5.1, the following
requirements shall also apply to Portable Voice Radio usage:

1. Radio communications should be brief. When possible, use the phone system. :
2. Sender and receiver identification shall be included in each message.
3. When taking PRTs inside contaminated areas, the potential for inadvertent

transmissions exists due to protective clothing and anti-contamination controls.
To prevent inadvertent transmissions, radios should be turned off when not
needed, or carried by holding the bag in lieu of gripping the radio within the bag.
[B0568]

Authorization of New Portable Radio Transmitters

New Portable Radio Transmitters (for example: portable voice radios and special
purpose radio controllers) must be approved prior to use within the protected area.
Specific approval is necessary to ensure the assumptions made in establishing the
general restrictions for RTs (Section 5.1) remain valid. Portable Radio Transmitters with
power levels or frequencies which are different then previously assessed could affect
equipment/components in areas which were previously identified as not being
susceptible to RFI.

NOTE

A.

Organizations requesting permission to use a new PRT shall complete and forward
Attachment 1, Request for New Portable Radio Transmitters to the Site Coordinator.

The Site Coordinator shall complete shall compiete Attachment 2, Portable Radio
Transmitter Assessment, to identify any equipment/components which could potentially
be affected by the new PRT.

1. Identification should include a review of prints and walkdowns of the areas where
the PRT will be used.
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5.3.B (Continued)

E.

2, Operations, E&C Design and CGG Field Services shall provide support to the
Site Coordinator, as requested.

3. On approval for use, the Site Coordinator shall forward a copy of Attachment 2 to
the requesting organization.

The requesting organization shall develop a technical procedure, if required by the site-
coordinator, for new Special Purpose Radio Transmitters according to
CNG-PR-1.01-1011.

1. Specific restrictions recommended by the Site Coordinator on Attachment 2 sﬁall
be used.
2. The Site Coordinator shall provide cross-disciplinary review according to

CNG-PR-1.01, Procedures Program.

Following procedure approval, a copy of the procedure shall be submitted to the Site
Coordinator.

The Site Coordinator shall update the controlled list of authorized PRTs.

5.4 Changes of Limitations/Restrictions of Authorized PRTs

A.

All changes to the restrictions contained within this procedure or a Special Purpose
Radio Controller's technical procedure shall be reviewed by the Site Coordinator.

1. The assessment of new restrictions shall be documented on Attachment 2.

2. Posted area signs shall be changed according to CNG-OP-1.01-1005, if required.

6.5 Assessment of a New Component’s Susceptibility to RFI

A

Each new component shall be assessed for susceptibility to RFl according to EN-1-100,
Engineering Service Process Overview.

1. The Site Coordinator’s controlied list of PRTs and the location of the component
shall be used to determine whether additional restrictions are required for
existing PRTs.

If additional restrictions are required for PRTs, changes to this procedure shall be
initiated according to CNG-PR-1.01-1011.

1. Changes to technical procedure(s) for Special Purpose Radio Transmitters shall
be initiated according to CNG-PR-1.01-1011.
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6.0 BASES
[B0136] LER 50-318/91-03 and NCR# 12095 — Development of a Site Procedure for Control
of RTs. RTs are not allowed inside containment without the Shift Manager's

permission. RTs are not allowed in containment. |V Corrective Actions; Actions to
Prevent Recurrence; 2.

[B0568] 50.59 Evaluation No. 93-B-999-004-R00.

7.0 RECORDS

A. The following records are generated by the use of this procedure and shall be captured
and controlled according to CNG-PR-3.01-1000, Records Management.

1. Completed Attachment 2 for each PRT shall be maintained until use of the PRT
is discontinued and it is removed from the protected area.
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Attachment 1, REQUEST FOR NEW PORTABLE RADIO TRANSMITTERS

DESCRIBE THE USE/APPLICATION OF THE PORTABLE RADIO TRANSMITTER:
(If a specific radio is required, include all known information for example: manufacturer, model, power,
frequency) c

PLANT AREAS WHERE THE PORTABLE RADIO TRANSMITTER WILL BE USED:

Owner of PRT (Section/General Supervisor):

User(s) of the PRT (Sections):

Point of contact:

Phone Number:
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Attachment 2, PORTABLE RADIO TRANSMITTER ASSESSMENT
MANUFACTURER MODEL
POWER (WATTS) FREQUENCY

OWNERS OF PRT (Sections)

' PURPOSE:

LOCATION OF USE:

PLANNED USAGE PERIOD:

PLANT CONDITIONS:

SENSITIVE COMPONENTS AT PRT USAGE LOCATION:

SPECIFIC RESTRICTIONS FOR PRT USAGE:

BASIS FOR RESTRICTIONS:

SUPERVISOR-CGG FIELD SERVICES: DATE:
CONCURRENCE
SITE COORDINATOR APPROVAL: DATE:

CC#:
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SUMMARY OF ALTERATIONS
Revision Change Summary of Revision or Change
017 00 Section 5.2 — Steps A.3 — Added “Verify personnel are stationed at the COD

once per shift during Refueling or if Shutdown Cooling is not in operation per
the requirements of TS 3.9.3.” This was added per Supervisory Observation.
RPA 2009-0278

Step C.1 - Added “Verify personnel are stationed at the PAL once per shift
during Refueling or if Shutdown Cooling is not in operation per the
requirements of TS 3.9.3.” This was added per Supervisory Observation.
RPA 2009-0278

Changed Maintenance Order to Work Order throughout the procedure.
RPA 2008-1300
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2.2

INTRODUCTION

Purpose

This procedure provides, in addition to the requirements found in operating procedures and
Technical Specifications, administrative controls to be used during lower-mode operations to
enhance overall nuclear safety with respect to Containment Closure at Calvert Cliffs Nuclear
Power Plant (CCNPP). [B0594] [B0595] [B0138]

Scope/Applicability

A. This procedure embodies management expectations regarding the containment closure
aspect of shutdown safety at CCNPP. To accomplish safe and controlled outages,
management expects full compliance with all procedures. A questioning attitude,
coupled with a strong safety-first ethic adopted by all site personnel, will greatly reduce
the potential for fission product release during reactor shutdown conditions at CCNPP.

B. This procedure applies to the preparation for, and the tracking and restoration of
Containment Closure during Lower Mode Operations at CCNPP. Such preliminary
action prior to the onset of core boiling will immediately and effectively reduce the
likelihood of a radiological release.

C. Containment Closure considerations shall remain in effect whenever irradiation fuel is
located in the Reactor Vessel or the surrounding Refueling Pool. [B0594]

REFERENCES

Developmental References

A. NO-1-103, Conduct of Lower Mode Operations

B. OM-1-100, Managing Refueling Outages

C. OP-7, Shutdown Operations

D. CCNPP Technical Specifications

E. INPO 92-005, Guidelines for the Management of Planned Qutages at Nuciear Power
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3.0
3.1

3.2

3.3

34

3.5

3.6

3.7

3.8

l. CNG-0OP-1.01-2002, Operations Shift Turnover and Relief

J. OP-7, Shutdown Operations

K. STPO-55A, Containment Closure Verification

L. STPO-108 series, Local Leak Rate Test Procedures

M. CCNPP Technical Specifications

N. BGEDRWGs 83018 (U-1) and 83019 (U-2) Sheets 1, Containment Closure Composite
Drawing

0. OI-17D, Miscellaneous Waste Processing System

DEFINITIONS

Containment Closure

The action or condition that ensures Containment and its associated systems, structures, or
components (SSC), as listed in STPO-55A, Containment Closure Verification, provide a
functional barrier to fission product release. [B0594]

Containment Closure Deviation
Any penetration not meeting the requirements of STPO-55A, Containment Closure Verification.

Containment Closure Restoration

The reinstatement of functional barriers to radioactive release per STPO-55A, Containment
Closure Verification.

Containment Closure Tracking

The monitoring of functional barriers to radioactive release providing the flexibility to have the
containment building open under appropriate conditions.

Containment Penetration Status Tracking Board

Board modeled after STPO-55A-1(2) to demonstrate piping and valves for containment
penetrations used for containment closure.

Defueled

The condition when all fuel assemblies have been removed from the reactor vessel and the
surrounding refueling pool.

Lower Mode Operations
Modes 5 and 6 as defined in the Tech Specs or the Defueled condition as defined above.

Lower Mode Operations Containment Pressure [B0482]
The maximum pressure the Containment may reach with the following conditions:

1. Loss of core cooling due to a Station Black Out (SBO)
2. Initiation of boiling
3. One day after shutdown
. 12 PSIG with a one hour time to start DG, align it to a bus, and

reestablish Core or Containment Cooling.
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3.9

3.10

3.11

3.12

3.13

3.14

Reduced Inventory

Condition when the reactor vessel contains irradiated fuel assemblies and RCS water level is at
or below the 41 foot elevation.

Restricted Containment Closure Conditions

Those lower mode conditions where higher levels of Containment Closure control are required
by this procedure: Movement of irradiated fuel in the containment (T.S. 3.9.3)

. Reduced Inventory (GL 88-17)
. No Shutdown Cooling (SDC) available (T.S. 3.9.4/3.9.5)

Steam Generator Availability

A S/G may be considered available for heat removal when all of the following conditions exi'sit" '
(additional conditions are required for OPERABILITY):

o Secondary side actual water level is above -40 inches

o Secondary side intact (for example: no openings)

J Associated Atmospheric Dump Valve is available to relieve steam

J A SI:eam Driven Auxiliary Feed Water train aligned to Main Steam is available for
makeup

. The RCS is capable of being pressurized

) It is preferred to have the S/G tubes full but not required. With the tubes not full, the
Time to Boil (TTB) would be less and equilibrium temperature reached in a long-term
Loss of Shutdown Cooling (SDC) is higher.

Temporary Containment Closure Device

Any device used to satisfy containment closure requirements in lieu of STPO-55A, Containment
Closure Verification, barriers. Temporary Containment Closure Devices shall be capable of
withstanding Lower Mode Operations Containment Pressure. [B0138]

Time to Boil(TTB)

Time for the RCS/Refueling Pool mass to reach bulk boiling after loss of SDC as determined by
the Figures in OP-7, Shutdown Operations.

Yellow Caution Tag
Definition per CNG-OP-1.01-1007, Clearance and Safety Tagging.
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4.0 RESPONSIBILITIES
4.1 Operations is responsible for:
A. Overall closure of the Containment including inside and outside alignments.
B. Tracking and monitoring Containment Closure status by utilizing NO-1-114, Containment
Closure, and CNG-OP-1.01-1007, Clearance and Safety Tagging (STPO-55A,
Containment Closure Verification, is an implementing tool).
C. Verifying that all valve alignments necessary to restore Containment Closure within the
Time to Boil (TTB), if both S/Gs are not available, and T.S. 3.9.4/3.9.5. This verification
can be by an administrative review of Deviation Sheets and/or actual walkdowns.
4.2 Radiation Protection is responsible for:
A Containment evacuation upon initiation of Containment Closure restoration.
4.3 Mechanical Maintenance is responsible for:
A. The restoring of equipment and personnel hatches, Main Steam Safeties and temporary
covers, and other compensatory measures associated with mechanical maintenance on
Containment Systems, Structures, or Components (SSC).
4.4 Maintenance Planning and Work Control is responsible for:
A. Identifying all work activities which could affect Containment Closure.
4.5 Outage Management is responsible for:

A. Coordinating closure of the Equipment Hatch Door (EHD), Containment Outage Door
(COD) and Personnel Airlocks and ensuring tools, materials, and other equipment such
as lighting and rigging are properly staged.

B. Testing the outage organizations’ ability to restore Containment Closure by running
drills.
C. Ensuring specific responsibilities for the Equipment Hatch and Containment Outage

Door are conveyed each shift (liaison with Mechanical Maintenance).

D. Verifying capability exists to close required hatches is less than the Time to Boil (TTB)
and T.S. 3.9.4/3.9.5 time requirements. (Assume the time to close the Equipment Hatch
is approximately 65 minutes with personnel and equipment on station. Add an additional
15 minutes if equipment is stationed and personnel are not.)

E. Being cognizant of all potential hatch/airlock/COD obstructions, deviations, and
restoration plans, including COD closure swing path remain clear or swing path can be
cleared within required closure times.

F. Ensuring enough manpower is available and coordinating manpower augmentation if
necessary.
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4.6 Containment Closure Team
A. The team is responsible for restoring Containment Closure in less than the Time to Boil
(TTB) and T.S. 3.9.4/3.9.5 time requirements.
B. The team consists of those members assigned Containment Closure restoration
responsibilities per Deviation Sheets:
. Instrument Maintenance
. Mechanical Maintenance
. Operations
) Outage Management
. Radiation Protection
) System Engineering
. Contract Sponsorship
C. The team’s activities are coordinated by the Control Room and Outage Management.
4.7 Personnel involved with Local Leak Rate Testing (LLRT) are responsible for:
A. Continuously attending penetrations where testing is in progress and for being prepared
to suspend testing and isolate valves as required to restore Containment Closure.
4.8 All other personnel in Containment and not on the Containment Closure Team are

responsible for:

A Upon notification, leaving their work in a safe condition and evacuating.
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5.0 PROCESS

5.1 Discussion

A.

The various Shutdown Safety conditions as defined in NO-1-103, Conduct of Lower
Mode Operations, are based on relative risk and controlled accordingly with the
respective Minimum Essential Equipment Lists in CNG-OP-1.01-2002, Operations Shift
Turnover and Relief. Containment Closure conditions as subsets of Shutdown Safety
are further simplified by the philosophy of fission product barrier control; the three
barriers being fuel cladding, the Reactor Coolant System (RCS), and the Containment.
The bases for Containment Closure assume fission products are in the reactor coolant
due to some breach of the fuel cladding. Therefore, the RCS and the Containment are
the barriers in Modes 5 and 6 that preclude potential fission product release.

A prolonged loss of Shutdown Cooling (SDC) or an inadvertent fuel handling incident,
are the bases for Containment Closure. Therefore, the ability to close the Containment
prior to the Time to Boil (TTB) to withstand Lower Mode Operations Containment
Pressure is the major consideration which bounds the above events. If an open
penetration cannot be adequately controlled in less than the TTB and the T.S. _
3.9.4/3.9.5 requirements, then the penetration must remain closed. If a penetration can -
be closed in less than the TTB and T.S. 3.9.4/3.9.5 requirements, the there are no limits
on the duration that the penetration is allowed to be open. [B0596]

if the RCS is intact (a S/G is available), then Deviation Sheets need to be completed for
planned and inadvertent Containment breaches and the ability to restore Containment
Closure need only be tracked on the Containment Closure Penetration Status Board.

When the RCS is not intact (both S/Gs are not available), the last dependable barrier is
the Containment. It is paramount that all Containment penetrations opened to the
atmosphere be capable of being closed prior to the Time to Boil (TTB) and T.S.
3.9.4./3.9.5 requirements, in the event of a prolonged loss of Shutdown Cooling (SDC).

1. If a Restricted Containment Closure Condition does not exist, then control of the
ability to restore Containment Closure is limited to:

. Completing Deviation Sheets
. Tracking penetration status on the Containment Penetration Status Board
J Monitoring the TTB

2. If a Restricted Containment Closure Condition exists, then strict control of the
ability to restore Containment Closure requires:

Containment Deviations are not allowed during T.S. 3.9.3/3.9.4 (NOTE 2) conditions.

NOTE

. Completing Deviation Sheets

o Tracking penetration status on the Containment Penetration Status Board
. Monitoring the TTB

J Performing STPO-55A, Containment Closure Verification

. Hanging yellow caution tags
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5.1 (Continued)

E. During Defueled operations, no additional tracking of Containment Closure is required
and breaches to containment are allowed.

5.2 Containment Penetrations
A. Equipment Hatch Opening
1. Conditions of Operation:

a. During the movement of irradiated fuel assemblies within the containment
(LCO 3.9.3), the equipment hatch shall be shut per STPO-55A,
Containment Closure Verification, if the Containment Outage Door (COD)
is unable to satisfy its “Closed Condition” and “Operational '
Requirements”. (See Section 5.2.A.3)

b. If ERPIP-3.0, Immediate Actions, Attachment titled, Preparing for Severe
Weather, is implemented and requires Containment Closure to be s
established then the Equipment Hatch shall be installed per STPO-55A,
Containment Verification. In addition, The ERPIP-3.0 may require 20
hatch eyebolts.

2. Equipment Hatch Door (EHD)

a. Currently, the Equipment Hatch Door (EHD) cannot be quickly closed
when a loss of power occurs. The equipment hatch should, therefore, be
opened only for the time necessary to transport material in and out of the
containment and should not normally be opened when fuel is in the
reactor vessel with S/Gs not available for decay heat removal. If the
hatch is required to be opened when a S/G is not available and the
Containment Outage Door (COD) will not be utilized to satisfy closure,
then:

@) The amount of time the hatch is open shall be minimized.

(2) The hatch shall only be open when the Time to Boil (TTB) is
greater than the time required to close the hatch (65 minutes
closing time plus 15 minutes if personnel are not on station).

3) The GS-Mechanical Maintenance shall be responsible to ensure
qualified personnel are on-site to close the hatch.

4) Two on-site and two off-site power supplies should be available to
close the equipment hatch. This is not required when the
refueling pool level is greater than 57 feet due to the increased
TTB. [B0138] [B0483]

b. The equipment hatch may be opened, without imposing the requirements
of Section 5.2.A.2, Equipment Hatch, if a S/G is available.
c. If utilized for Containment Closure, the containment equipment hatch |

shall be capable of being closed prior to the TTB and T.S. 3.9.4/3.9.5,
held in place by a minimum of 4 eyebolts with no gaps. [B0138]
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5.2.A.2 (Continued)
d.

Deviations for the equipment hatch are not allowed in Reduced Inventory
unless:

. The hatch can be closed in less than TTB and T.S. 3.9.4/3.9.5.
o The deviation is approved by the GS-SO.

) A Higher Risk Evolution Contingency Plan is prepared per
NO-1-103, Conduct of Lower Mode Operations.

3. Containment Outage Door (COD)

a.

Verify personnel are stationed at the COD once per shift during Refueling
or if Shutdown Cooling is not in operation per the requirements of TS
3.9.3.

The COD is designed to be a functional equivalent of the Equipment
Hatch Door (EHD), for the purposes of achieving containment closure
when required during outage conditions.

Two Conditions of Operations:

@) Standby Condition: Allows the passage of equipment and
personnel through an 11’ by 17’ (nominal) door opening in the
COD.

2 Closed Condition: Capable of retaining a maximum of 12 PSIG
within the containment.

Operational Requirements:

@) During an outage, when the plant enters Modes 5 and 6, the COD
will only be used for containment closure at least 24 hours after
shutdown. This assures that the decay heat in the core will not
result in exceeding the 12 PSIG maximum design pressure for the
COD.

(2) If ERPIP-3.0, Immediate Actions, Attachment titled; Preparing for
Severe Weather, is implemented and requires Containment
Closure to be established then the Equipment Hatch shall be
installed per STPO-55A, Containment Closure Verification. In
addition, the ERPIP-3.0 may require 20 hatch eyebolts.

3) If the COD is required to be open when a S/G is not available then
it shall only be opened when the TTB is greater than the time
required to close the COD (actual COD closure time plus 10
minutes if personnel are not on station).

4) The GS-Mechanical Maintenance shall be responsible to ensure
qualified personnel are on-site to close the COD.

e e & igmer et
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5.2.A.3.d (Continued)

(6)

For Containment Closure the COD shall be capable of being -
closed prior to the TTB and within the requirements of T.S.

3.9.4/3.9.5.

If the COD is open, Section 5.1.C, 5.1.D or 5.1.E shall be
followed, as applicable.

The COD door opening, ‘laydown area, and/or pathway to the
COD within the Equipment Hatch Access Building (Butler Building)
must remain clear. If equipment or materials must be located in
these areas, where as removal of equipment or materials would
take longer than 10 minutes, then a separate Attachment 1,
Containment Closure Deviation Sheet shall be required.

. The group requiring equipment or materials to be located
within the COD door opening, laydown area and/or
pathway to the COD within the Equipment Hatch Access
Building (Butler Building) is responsible for filling out the
separate Attachment 1, Containment Closure Deviation
Sheet.

. The purpose of the separate Attachment 1, Containment
Closure Deviation Sheet, is to provide methods for
ensuring equipment or materials located within the COD
door opening, laydown area and/or pathway to the COD
within the Equipment Hatch Access Building (Butler
Building) can be removed in a prompt manner, such that
the COD can be fully shut and dogged prior to the TTB-
and/or T.S. 3.9.4/3.9.5.

If the time required to close the COD is Jess than 30 minutes
and/or during T.S. 3.9.3/3.9.4 (NOTE 2), the COD shall be
manned at all times. For T.S. 3.9.3/3.9.4 (NOTE 2) see Section
5.2.A.3.¢(8) for specific requirements.

! The Laydown area is marked as a designated “restricted area.”
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5.2A.3.d (Continued)

(7

G

©

If the time required to close the COD is greater than 30 minutes
the COD is not required to be manned, except during T.S.
3.9.3/3.9.4 (NOTE 2).

If the time required to close the COD is greater than 30 mintues
and T.S. 3.9.3/3.9.4 (NOTE 2) are not applicable, the group
responsible for opening/closing the COD shall post a sign, per
Door-01, Open and Closing of Containment Outage Door,
procedure. The sign will describe that prior to placing unattended
equipment and materials located in the COD door opening,
laydown area and/or pathway to the COD within the Equipment
Hatch Access building (Butler Building), requiring greater than 10
minutes to be removed, the owner shall contact the OWC to
determine if a separate Attachment 1, Containment Closure
Deviation Sheet, is permissible under the current plant conditions
and to assist requesting group in determining the desired “Method
for Restoration or Closure.”

This will ensure that the group responsible for closing the door,
once notified, will not be impacted by equipment or materials
impeding COD closure. The door shall be fully shut and dogged
prior to the TTB or T.S. 3.9.4/3.9.5.

For T.S. 3.9.3/3.9.4 (NOTE 2) the equipment hatch opening may
be open if the Containment Outage Door is operable and capable
of being closed by a designated individual who is continuously
available, stationed near the door. During these conditions, no
cables or hoses are permitted to run through the door opening, the
door must remain unblocked (for example: capable of being
closed within 30 minutes) and capable of being fully shut and
dogged. Containment Outage Door grating or truck ramps may be
installed if the grating or truck ramps can be removed with the use
of a forklift and the door closed within 30 minutes.

. During these conditions the COD will be tracked by an
Attachment 1, Containment Closure Deviation Sheet, for
tracking purposes only, to be utilized during Abnormal
Conditions.

Deviations for the COD are not allowed in Reduced Inventory
unless:

. The COD can be fully shut and dogged in less than TTB
and/or T.S. 3.9.4/3.9.5

. The deviation is approved by the GS-SO

) A Higher Risk Evolution Contingency Plan is prepared per
NO-1-103, Conduct of Lower Mode Operations.
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5.2.A.3.d (Continued)

(10)  As required in Containment Penetrations 5.2.E, temporary pipes
and hoses attached to the COD structure must be maintained as
closed systems or have the ability to be isolated and/or quickly
disconnected to provide a barrier against Lower Mode Operations :
Containment Pressure.

B. Emergency Air Lock (EAL)

1. For Containment Closure, a minimum of one door in the EAL shall be capable of
being closed prior to the TTB and within the time requirements of T.S.
3.9.4/3.9.5. [B0606]

2. The Emergency Air Lock temporary door is acceptable to meet T.S. 3.9.3, but it
shall have a Containment Closure Deviation Sheet filled out to ensure one
Emergency Air Lock door can be closed prior to the TTB and the time
requirements of T.S. 3.9.4/3.9.5. This Deviation Sheet shall not be considered a
deviation for the movement of irradiated fuel in containment. The temporary door
shall also have: o

a. Six diametrically opposed C-clamps installed. 5

b. Each penetration through the temporary door capped,; or, if in use, x
connected to a closed system; or the isolation valve at the penetration is
shut.

c. The outer door equalizing valve is shut.

3. The temporary door in the Emergency Air Lock (designed for 5 PSIG) is not
capable of withstanding Lower Mode Operations Containment Pressure. :

a. If required to perform actions to close all penetrations per T.S. 3.9.4/3.9.5,':
the Emergency Air Lock temporary closure device cannot be credited for
Containment Closure for a Loss of Shutdown Cooling event. At least one

door in the Emergency Air Lock must be closed to satisfy these action

statements.
&) During Restricted Containment Closure Conditions: [B0859]

° All manually operated valves associated with piping
penetrations through the Temporary Door are tagged in
accordance with Section 5.3.D, Restricted Containment
Closure Conditions.

) When the Temporary Door is installed then, ensure green

chain barriers are installed at both locations (inside the
Containment at the Emergency Air Lock hatch and outside
Containment at the door to prevent unauthorized entry in
the area). The chains shall have signs to contact OWC
prior to entry.

C. Personnel Air Lock (PAL)

1. Verify personnel are stationed at the PAL once per shift during Refueling or if
Shutdown Cooling is not in operation per the requirements of TS 3.9.3.
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5.2.C (Continued)
2. For Containment Closure, a minimum of one door in the Personnel Airlock shall
be capable of being closed prior to the TTB and within the time requirements of
T.S. 3.9.4/3.9.5.
o During these conditions the PAL will be tracked by an Attachment 1,

Containment Closure Deviation Sheet, for tracking purposes only, to be
utilized during Abnormal Conditions.

Further restrictions apply for the Containment Outage Door, see 5.2.A.3.

NOTE

D.

Equipment shall not be maintained in or through a hatch unless equipment can be
removed to support Containment Closure prior to the TTB and within the time
requirements of T.S. 3.9.4/3.9.5.

Further restrictions apply for the Containment Outage Door, see 5.2.A.3.

NOTE

E.

Temporary pipes and hoses must be maintained as closed systems or have the ability to
be isolated and/or quickly disconnected prior to the TTB and within the time
requirements of T.S. 3.9.4/3.9.5.

During Technical Specification 3.9.3 Conditions of Operation, refer to OI-17D for
requirements needed to open the Containment Normal Sump Valves.

During Technical Specification 3.9.4 Conditions of Operation (NOTE 2 or Action “A") or
3.9.5 Conditions of Operation (Action “B"), Containment Normal Sump Valves may not
be opened. Containment Normal Sump Valves may be open during all other closure
conditions as follows: [B0610] [B0674]

1. Refer to OI-17D for draining the Containment Normal Sump.

2. This is considered a deviation for Reduced Inventory conditions. This will require
an Attachment 1, Containment Closure Deviation Sheet to track the valve status.

3. If the spring return handswitch is key-overridden open, then an Attachment 1
Containment Closure Deviation Sheet shall be completed to track the valve
status when Containment Closure is required.

Steam Generator instrument sensing lines may be opened to obtain a Steam Generator
level reading of the temporarily installed tygon tubing and reclosed upon completion of
the level reading.

1. This is routine, short duration evolution usually conducted during operator
containment tours.

2. This is considered a deviation for all Tech Spec closure requirements unless the
Steam Generator is open to the Containment atmosphere with closure
established accordingly.
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Main Steam Safety Valves may be worked in Reduced Inventory with secondary open to
containment if the Safety Valves or temporary covers can be installed prior to TTB and |
T.S. 3.9.4/3.9.5 requirements, per submitted restoration plans (Deviation Sheets) and
GS-S0 permission is granted.

Containment Purge Valve(s) seats must be visually inspected, at least once per refueling
cycle, prior to crediting them for closure. A verification that no visible gaps exist between
the valve seat and the valve disc constitutes a satisfactory closure barrier.
Adjustments/Repairs may be made during the inspection to eliminate any gaps in order
to achieve a satisfactory inspection. Inspection/Verification/Adjustments and repairs are
to be performed in accordance with an approved maintenance procedure. [B0611]

All penetrations as listed in STPO-55A, Containment Closure Verification, which prowde
access from the Containment atmosphere to the outside atmosphere, shall be capable
of being closed by an isolation valve, blind flange, or manual valve prior to the TTB and
T.S. 3.9.4/3.9.5 requirements. [B0594]

1. All penetrations shall meet all Tech Spec Containment Closure requirements for
Tech Spec 3.9.3, 3.9.4, and 3.9.5 conditions. .

For all closed systems, in or out of service, with Containment penetrations, Containment
Closure is met if intact piping and components (even continuous vent valves) can
prevent Lower Mode Operations Containment Pressure from relieving to the outside

NOTE

atmosphere.

2. An operating system designed to be a permanent part of the plant meets
Containment Closure. [B0607]

3. A non-operating system designed to be a permanent part of the plant meets
Containment Closure as long as the piping is intact and the penetration is not-
providing direct access from the Containment to the outside atmosphere.
[B0608] _

4, SG Sluice hoses connected between a COD penetration and a SG with inside

closure (for example: SG closed to the containment atmosphere per STPO-55A)
may be considered a closed system as allowed by STPO-55A.

5.3  Status Tracking

A.

This section provides the administrative means of tracking the status of Containment
penetrations during outages. Containment penetration tracking sets the ideal conditions
for Containment Closure restoration. Tracking shall be utilized as an aid to ensure a
sufficient number of trained individuals are on site to complete restoration of containment
openings prior to the TTB if SDC is lost. Tracking shall be accomplished through the
use of the Containment Closure Deviation Sheets, the Containment Penetration Status
Board (BGEDRWGs 83018 (U-1) and 83019 (U-2) SH0001) and the Shift Turnover
Information Sheet. :
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5.3.A (Continued)
1.

Deviation Sheets are used to document personnel notifications and requirements
to ensure Containment breaches can be rapidly restored. Deviation Sheets
provide the Operator with information describing:

J Affected penetrations

U Methods of closure

. Times required for closure

. Special protective equipment

. Required tools and materials

o Work group contacts responsible for closure [B0138]
The Containment Penetration Status Board is: [B0612]

o A consolidated, controlled, single-line drawing of all primary (first
boundaries back from penetration) Containment inside and outside
penetrations.

J A human factored format to allow big picture, up-to-the-minute status of
Containment Closure.

) Maintained in the Operations Work Control Center (OWC) or Control
Room.

The Shift Turnover Information Sheet shall be used to track active Containment
Closure Deviations including administrative deviations, such as PAL, and COD
during the movement of irradiated fuel. The Shift Turnover Information Sheet
should include the penetration, the action to restore and the responsible
individual.

B. If S/Gs are available, all breaches shall be tracked per Section 5.3.A and 5.1.C above.

C. Whenever the S/Gs are not available for decay heat removal, the following actions shall
be taken and conditions met in addition to Section 5.3.A;

1.

Prior to proceeding to a condition where both S/Gs are unavailable, the CRS
shall verify that all current (open) Containment Closure Deviations shall be
capable of being restored within the TTB and T.S. 3.9.4/3.9.5 time requirements
(Step 3 of Attachment 1). S/G status shall not be altered until closure is restored
or all responsible Work Groups have restoration plans to ensure Containment
Closure can be restored prior to TTB or 3.9.4/3.9.5 time requirements.

Operations shall calculate Time to Boil (TTB):

a. Once per shift, based on existing RCS inventory and assuming shutdown
cooling is lost.

&) A review of T.S. 3.9.4/3.9.5 shall be also conducted while in
Mode 6. The lesser time of T.S. 3.9.4/3.9.5 and the TTB, as
needed, shall be recorded and updated on the Shift Turnover
Information Sheet.
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5.3.C.2 (Continued)

b. Before draining the RCS 6 inches or more:

(1

2

The TTB shall be updated based on the anticipated RCS Ievel
following the inventory change and shall be updated on the Shlft
Turnover Information Sheet as needed.

The updated TTB shall be compared with T.S. 3.9.4/3.9.5 and the
time to restore closure in Step 3 of all existing (open) '
Attachment 1, Containment Closure Deviation Sheets. Inventory
level changes shall not be made until all responsible Work Groups
have restoration plans to ensure Containment Closure can be -
established prior to core boiling or 3.9.4/3.9.5. :

D. Restricted Containment Closure Conditions

1.

Restricted Containment Closure Conditions include: the movement of irradiai’ed _
fuel in containment, Reduced Inventory as defined in this procedure, and Tech
Spec 3.9.4/3.9.5n SDC loop inoperability requiring establishment of containment

closure.

a. In addition to the requirements in Section 5.3.C, the status of
Containment penetrations shall be verified to be accurate by performing
STPO-55A, Containment Closure Verification, within 7 days prior to
electively entering Restricted Containment Closure Conditions. The Shift
Manager shall determine the requirements to perform STPO-55A in
unplanned situations leading to entry into Restricted Containment Closure
conditions (for example: unplanned required SDC loop inoperability).

(1)

3
4)

(%)

Each time STPO-55A is completed, the person performing the.
surveillance shall note all closure deviations directly on the STP
and on the Containment Penetration Status Board. Subsequent
changes to closure need only be captured on the status board.
Changes should not be made to STPO-55A after the initial
performance.

Each time STPO-55A is performed, the SRO reviewing the STP
shall ensure a Deviation Sheet exists for each discrepancy noted
on the STP by auditing the Shutdown Control Log. Should a
deviation exist which is not current or is improperly entered into
the Shutdown Control Log, the SRO shall correct the situation and
bring the Log up to date.

For STPO-55As performed for T.S. SR 3.9.3.1, process the
original of the STP per EN-4-104, Surveillance Testing. Place a
copy of the original STP in the Shutdown Control Log.

For STPO-55As performed for restricted containment closure -
conditions other than T.S. SR 3.9.3.1, place the original STP in
the Shutdown Control Log.

Send previous STPO-55As performed for restricted containment
closure conditions (other than T.S. SR 3.9.3.1, which were
processed per EN-4-104, Surveillance Testing) and ali
Containment Closure Deviation Sheets to the Operation’s shift
office for retention for 2 years. '
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5.3.D.1.a (Continued)

NOTE

Reference to performing STPO-55A for the initial SG unavailability is included in
STPO-55A, Attachment 5, Performance Flowchart for the sake of completeness. This is
NOT considered a Restricted Containment Closure condition.

(6) For all elective entries into Restricted Containment Closure
Conditions, STPO-55A shall be initially and subsequently
executed per the requirements of STPO-55A, Attachment 5,
Performance Flowchart. Subsequent required performances of
STPO-55A should be tracked on the Shift Turnover Information
Sheet per CNG-OP-1.01-2002, Operations Shift Turnover and
Relief.

b. All manually operated valves and handswitches (for remotely operated
valves) used for Containment Closure shall be yellow caution tagged.
[B0609]

) Implementation of yellow caution tags shall be controlled per
CNG-OP-1.01-1007, Clearance and Safety Tagging.

(2) Yellow caution tags for Containment Closure shall be annotated to
indicate that equipment is being controlied for Containment
Closure and may only be operated with SM/CRS permission.

(3) If a penetration’s Containment Closure is being maintained by
process flow, then at least one Control Room component or
indicator shall be yellow caution tagged (if available) to indicate to
Control Room personnel the nature of the closure for that
penetration.

(a) if controls that could affect the flow are in various locations
within the Control Room, it may be appropriate to yellow
caution tag more than one component or indicator for that
penetration.

(b) If no appropriate Control Room components or indicators
are available, yellow caution tags may be hung locally to
provide equivalent information about the nature of
Containment Closure for that penetration.

(4) When Containment Closure boundaries are required to be
changed, ensure that the new yellow caution tags are hung prior
to removing the previous yellow caution tags.

C. If a penetration is controlled by a Safety Tagging Clearance per
CNG-0OP-1.01-1007, Clearance Safety Tagging, and is aligned differently
than STPO-55A, Containment Closure Verification, then:

) Review the tagout to be sure it meets closure requirements,
including valves within the boundary.

(2) Place a circled comment number in the initials column of the
STPO-55A alighment.
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3 List the comment number and specific tagout number in the
STPO-55A cover sheet Remarks sections.

(4) Ensure yellow caution tags are hung on the credited closure ‘,
boundaries per the section above in addition to those tags which
are a part of the clearance. ¥

(5) Identify these components and closure tags on the Containment
Penetration Status Board.

2. Prior to entering and during the movement of irradiated fuel in containment and
SDC Maintenance, comply with the following T.S. requirements for Contalnment
Closure:
3.9.3 -
3.9.4 )
3.95

3. Deviations to Containment Closure during Reduced Inventory shall have thelr
restoration plans approved by the GS-SO.

E. In addition to the current STPO-55A, Containment Closure Verification, a copy of

NO-1-114, Containment Closure, and active Deviation Sheets shall be kept in the
Shutdown Control Log.

F. Local Leak Rate Testing (LLRT) [B0610]

1.

Prior to the start of the outage, Operations LLRT personnel shall review every
LLRT to performed under the applicable STPO-108, Local Leak Rate Procedure
against STPO-55A, Containment Closure Verification, for any change in
Containment Closure requirements. This review will result in a document similar
to Attachment 3, LLRT Matrix (Example).

a. LLRT personnel shall ensure LLRTs which deviate from Containment
Closure (“N”s on the LLRT Matrix) are scheduled by Outage Scheduling
for performance during Non-Restricted Containment Closure Conditions.
(The GS-SO may approve Deviation Sheets for these LLRTs in Reduced
Inventory.)

b. All LLRTs that cannot be performed while maintaining closure (“N”s on
the LLRT Matrix) or require draining evolutions prior to setting closure
(“Drain-Aheads” on the LLRT Matrix) shall have Deviation Sheets.
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c. LLRTs that can be performed and still maintained closure can be
scheduled in any Mode 5 and 6 condition (including the set-up and post-
test valve manipulations: venting, draining, filling, and connection of the
Leak Rate Monitor (LRM)).

Mm As long as the LRM is connected to the piping and pressurized
above Lower Mode Operations Containment Pressure,
Containment Closure is satisfied.

(2 If the LRM is connected to the piping and pressure is less than
Lower Mode Operations Containment Pressure or vented, closure
shall be maintained by other boundaries or a Deviation Sheet shall
exist for the penetration.

In-progress LLRTs shall be tracked and status updated per Attachment 4,
Containment Closure Status Sheet for LLRTs. There shall be direct
communications between the LLRT team and the Operations Work Control
Center or Control Room which will include presentation of Attachment 4 by the
LLRT personnel.

Penetration valve manipulations for LLRTs should only be performed by LLRT,
Operations and Instrument and Controls personnel.

Failure of the LLRT

a. In order for a degraded boundary, leakage greater than max allowed in
accordance with the applicable STPO-108, Local Leak Rate Test
Procedure, to serve as a Containment Closure boundary, the valve and
test data must be evaluated by Engineering.

b. If the piping will not pressurize or leakage is so significant that the test is
obviously failing, DO NOT vent or break the LRM connection until an
alternate closure boundary is established and the LRM test connection
has been isolated.

Upon LLRT completion or while moving test boundaries, ensure Containment
Closure is maintained or a Deviation Sheet exists.

G. Transmitter Calibrations

1.

Calibration procedures for all transmitters associated with Containment
penetrations shall be the controlling procedures and shall meet the closure
requirements of this procedure.

Per the calibration procedures, transmitter local instrument stops are specifically
used to isolate the transmitter from the process fluid during the calibration and
shall be credited to maintain closure. Calibration procedures require
independent verification of local instrument stops to place the transmitters back
in service.

There shall be direct communications between the Instrument and Controis
personnel and the Operations Work Control Center or Control Room.
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4, Penetration valve manipulations upstream of the local instrument shop shall be
controlled by Operations. Manipulation of transmitter local instrument stops and
other downstream valves shall be controlled by Instrument and Controls
personnel.

54 Deviations

A As a general operating philosophy, containment breaches should not be allowed.
However, when work activities require a deviation to a Containment Closure boundary
and the deviation is allowed or an inadvertent breach has occurred, then:

1. The breach shall: .
a. Be controlled and recorded according to Section 5.3 of this procedure.

b. Have restoration plans to facilitate closure of the breach at all times in
Modes 5 and 6.

&) Containment Closure restoration plans shall document provisions
for the establishment of Containment Closure prior to Tech Spec
mandated timelines and the time boiling would occur in the RCS
based on existing water inventory and decay heat. This may .
require, but not be limited to: .

) Pre-staging of personnel and material
o Pre-approved Special Work Permits ‘.
) Personnel safety equipment '

(2) The supervisor of the work group designated to restore closure
shall ensure that;

(a) Personnel designated to restore closure have the specific
knowledge required for restoration actions.

(b) A walk-through is conducted to ensure the designated
personnel are aware of the closure’s location, the
necessary equipment, and actions required to establish.
closure.

(c) Trained individuals necessary to establish closure are dn
station if the TTB is less than one hour (30 minutes for-
COD per 5.2.A.3). :

(d) Trained individuals necessary to establish closure are on-
site if the TTB is greater than or equal to one hour.

(e) Manifolds, quick-disconnect devices, or some other means
of quickly restoring the penetration’s capability to withstand
Lower Mode Operations Containment Design Pressure are
utilized when temporary hoses, cabling, or other equipment
are running through the containment penetration. [B0138]
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C. Have Temporary Containment Closure Devices installed, if necessary, in
such a way as to facilitate rapid separation and/or removal and shall be
clearly labeled with tags hung on the isolation points identifying:

. Organization
. Contact number
. Purposel/job
B. When a breach in containment will or does exist as a result of maintenance activity or

any other unforeseen circumstance, then:

1.

The responsible Work Group Designated Contact and Workleader shall complete
Steps 1-7 of Attachment 1, Containment Closure Deviation Sheet, per
Attachment 2.

If the job does not require a tagout, then the Work Group shall present the
Deviation Sheet to the Operations Work Control (OWC) Senior Reactor Operator
(SRO) or the CRS along with the Work Order when requesting authorization to
start work. The SRO shall sign Step 9 of Attachment 1 for review per Attachment
2.

If the job requires a tagout, the work group shall forward the Deviation Sheet to
Safety Tagging. Safety Tagging shall sign Step 9 of Attachment 1 for review per
Attachment 2.

The Shift Manager shall sign Step 10 of Attachment 1 for approval per
Attachment 2.

The GS-SO shall also sign Step11 of Attachment 1 for approval if the deviation
exists during Reduced Inventory.

The Deviation Sheet shall be filed in the Shutdown Control Log by the OWC SRO
or the CRS, and a copy shall be included in the work package. Work Group
Workleaders responsible for restoring closure should also retain a copy.

The Containment Penetration Status Board shall be updated with the new
deviation by the OWC.

Once the activity requiring the deviation has been completed, the OWC SRO
shall sign for close-out per Attachment 2. The OWC SRO shall then forward the
completed sheet to the Shift Office for retention.

Information other than the method for restoration may be updated on Attachment
1, Containment Closure Deviation Sheet, in accordance with the guidelines of
this procedure. The OWC SRO or the CRS shall initial and date all changes.

a. If the method of restoration changes, then the existing Attachment 1,
Containment Closure Deviation Sheet, shall be closed out, and a new
Attachment 1, initiated and approved.
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C. Testing activities, which could affect the ability to close containment, shall be reviewe

for:

Closure controls in place
Potential loss of power supplies
Management authorization
Inadvertent draining

Compensatory measures

5.5 Closure Restoration

A. To initiate Containment Closure Restoration:

1.

Notify personnel and evacuate Containment by initiating ERPIP-3.0, Immediate
Actions. [B0138]

2. The CRS will perform a follow-up initial notification by communicating with  * -
appropriate personnel to ensure expected results:
. Radiation Protection Supervision
o Security
) Outage Management
° Maintenance
o Outage Control Center
B. Operations shall:
1. Initially focus on Control Room manipulations and notification of responsible work
groups per existing Deviation Sheets. [B0138]
2. If necessary, dispatch personnel for component manipulation, coordination of
contingency plans, or restoration assistance and verification.
3. Follow-up initial efforts by confirmation of STPO-55A, Containment Closure
Verification, requirements by:
a. Administrative reviews of STPO-55A.
OR
b. Actual performance of sections or all of STPO-55A as designated by the
Shift Manager/CRS. Consider performing only outside alignments since a
harsh Containment environment may exist. [B0138]
4, Ensure Containment Purge is secured or an automatic signal is OPERABLE to
isolate Containment Purge (depending on Tech Spec requirements).
5. Ensure available Containment Air Coolers and lodine Removal Units are
operating as required.
6. Hang tags on ciosure boundaries at the Shift Manager’s discretion depending

upon Containment conditions and the necessity to maintain Containment
Closure.
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5.6

5.7

C.

D.

Drills
A.

Upon notification, the Containment Closure Team shall report to applicable locations to
restore Containment Closure.

The LLRT Team shall terminate and isolate all tests in progress and report the status to
the Control Room.

The Outage Management shall notify the CRS when closure is restored to all
Containment hatches.

The RCSS shall notify the Control Room that the Containment evacuation is complete
(including Closure Team members).

Restoration actions required to establish Containment Closure may be terminated when
the SDC system, RCS, and fuel matrix have been restored to a controllable and stable
condition. The Shift Manager/CRS shall use appropriate judgment when implementing
and terminating actions.

The Containment Closure program shall be periodically assessed by drills.
1. Minimize impact on the outage.
2. Conduct a drill at least once per refueling outage.

The Outage Manager shall coordinate Containment Closure Restoration drills as
necessary to ensure: [B0138]

1. Lines of communication are clearly established for both initiation of closure and
restoration feedback to the Control Room.

2. Personnel are aware of their assignments.

3. Tools and equipment are staged as required.

4, All closure deviations can be restored within the required time.

Abnormal Conditions

A

During Restricted Containment Closure Conditions, if a loss of Containment Closure is
experienced, enter AOP-4A, Loss of Containment Integrity/Closure, section titied
Modes 5 and 6. [B0138]

In the event of a fuel handling incident, enter AOP-6D, Fuel Handling Incident.

In the event of an abnormal SDC condition, enter AOP-3B, Abnormal Shutdown Cooling
Conditions.

In all cases where Containment Closure restoration is required, Containment
penetrations to the atmosphere shall be isolated or closed prior to the TTB and within
the time requirements of T.S. 3.9.4/3.9.5. [B0606]
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6.0 BASES
[B0138]

[B0482]

[B0483]

[B0594]

[B0595]

[B0596]
[B0606]
[B0607]
[B0608]
[B0609]

[B0610]

[B0611]

[B0612]

[B0674]

[B0859]

[B1222]

NUMARC 91-06 Guidelines for Industry Actions to Assess Shutdown Management,
Sections 3.3.5.2, 4.1.1.3, 4.5.1, 4.5.2, and 4.5.3 and Shutdown Safety Task Force,
AIT 1U930006, 1U930011, 1U9300008

Nuclear Engineering Unit Memo NEU 95-120, dated April 25, 1995

NEU Memo 96-288, Time to Boil for Refueling Pool with UGS installed, dated
July 16, 1996.

NRC Generic Letter 88/17, Section 2.2 Containment Closure

BGE Response to NRC Generic Letter 88-17, J.A. Tiernan Letter, dated January 3,
1989

Licensing Memo, L95-131, dated August 24, 1995

Nuclear Engineering Unit Memo NEU 93-028, dated January 27, 1993

Design Engineering Section Commitment Resolution Document, AT PD9400025
Licensing Memo, L94-003, dated January 5, 1994 |
NO-1-112, Safety Tagging, Revision 3, dated November 29, 1995

AIT 1F199500548, Rise in IRs indicates a potentially inadequate process for
administration of containment closure during periods of high maintenance activities

AIT 1F199500655, Refueling Action Plan, ES200001071 and memo dated 3/16/01,
from M.A. Junge to J.K. Mills, Subject: Visual inspection of Containment Purge
Valves for Containment Closure

B£§58E9 Response to Notice of Violation, 89-11, George Creel letter dated August 10,
1

Technical Specification Interpretation # 96-001, ITS 3.9.3 Change Request,
Refueling Operations, Containment Penetrations

IR-015-307 and IR4-015-735, Maintaining Containment Emergency Air Lock
temporary closure requirements during Restricted Containment Closure Conditions

Cat 1 RCAR, Tech Spec Requirement for Containment Closure not established-
during Core Alts (IR200500070).
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7.0 RECORDS

7.1 The following records are generated by use of this procedure and shall be controlled according
to CNG-PR-3.01-1000, Records Management.

) Containment Closure Deviation Sheets
. STPO-55A, Containment Closure Verification
. Containment Closure Status Sheet for LLRTs
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Attachment 1, CONTAINMENT CLOSURE DEVIATON SHEET [B0138] [B1222]
1. Deviation:
a. Deviation Location: (Room Name and Elevation)
(Penetration/Valve Number)
b. Reason for Deviation:

(WO#, RCR#, etc.)

The containment closure deviation sheet shall be closed out whenever the method for closure control
is changed. A new containment closure deviation sheet shall be initiated and approved for the “new”
method for closure control.

NOTE

2.

Method for Restoration or Closure (for example: Procedures such as: Door-01, Opening and
Closing of Containment Outage Door,...} (Detailed instructions):

Estimated Time Required to Physically Establish Closure and/or Exit Containment:

Time to Boil (TTB) (taken from CNG-OP-1.01-2002, Operations Shift Turnover Sheet):

Maximum Restoration Time is within the Time to Boil (TTB) if both S/Gs are not available and/or
T.S. 3.9.4, 3.9.5 (4 hours), if applicable.

Personnel Protective Equipment necessary to support Restoration or Closure during a Sustained
Loss of SDC (required at the penetration if time to boil is less than or equal to 1 hour):

[ Respirator [ scBA {1 Full Anti-C's [ RrRP

[ Scaffolding [] Plastic Suit [J Rubber Boots [] Dose Rate Meter
[ safety Harness [ N/A (Restoration is from outside containment)

(] Other

Other equipment necessary to restore closure (required at the penetration when Time To Boil
is less than 1 hour): '

Work Group Designated to Restore Closure
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Attachment 1, CONTAINMENT CLOSURE DEVIAITON SHEET [B0138] [B1222] (Continued)
7. Work Group Contacts to Restore Closure shall be based on a 24-hour period.
a. Designated Contacts listed shall read, understand and be capable of taking the required
actions necessary to restore closure.
b. Responsible Workleader signature certifies that the Workleader has notified and briefed
the Designated Contact(s). (NUMARC 4.5.2
. Start Stop Print Name Contact
Shift | time/Date | Time/Dat Name Number
meibate efbate Work Group u
Designated Contact: Print Name:
Work Group:
Pri :
Designated Contact: rint Name
Work Group:
Designated Contact: Print Name:
Work Group:
Responsible Print Name: Signature:
Workleader: Work Group:
Designated Contact: Print Name:
Work Group:
Designated Contact: Print Name.
Work Group:
Pri :
Designated Contact: rint Name
Work Group:
Responsible Print Name: Signature:
Workleader: Work Group:
Print N :
Designated Contact: rint Name
Work Group:
Designated Contact: Print Name:
Work Group:
Pri :
Designated Contact: rint Name
Work Group:
Responsible Print Name: Signature:
Workleader: Work Group:
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Attachment 1, CONTAINMENT CLOSURE DEVIAITON SHEET [B0138] [B1222] (Continued)

8. RWRP # for Containment Entry during a Sustained Loss of SDC:

9. SST, OWC SRO, OR CRS Review:

Date

Signature
a. If Signature in Step 9 is the SST,
then enter the Clearance # :
10. Shift Manager Approval: /
Signature Date
11. GS-SO Approval is required if
Reduced Inventory Condition Exists: /
Signature Date
12. OWC SRO Deviation Sheet Close-Out: /
[B1222] Signature Date
Penetration # Valve/Component STP - O-055A Inside or Verify Position
Required Qutside Sign and Date
Position Closure
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Attachment 2, INSTRUCTIONS FOR CONTAINMENT CLOSURE DEVIATION SHEET [B1222]

3

NOTE

Attachment 1 may be used for tracking purposes when applicable, for the Containment Outage Door

(COD)(Section 5.2.A.3), Emergency Air Lock (EAL) (Section 5.2.B) and Personnel Air Lock (PAL) (Section 5.2.C).

Att. 1
Step

Instruction

1.a.

As a minimum, list the penetration room name and elevation, penetration number and valve number, if
applicable.

1.b.

Explanation of job scope. Include WO and/or FCR/MCR number or other document. [B0610]

2.

Detailed description of actions required by the work group should the deviation need to be restored.

This should consider the unavailability of AC electrical power that could cause the loss of lighting or tools
necessary to effect closure. Consideration should be given to having redundant power supplies
available for these cases. [B0138] Use of plugging, flanging, or other means of restoring closure is
acceptable if the Containment penetration can be restored to hold Lower Mode Operations Containment
Design Pressure. If the method of restoration changes, then the existing Attachment 1, Containment
Closure Deviation Sheet, shall be closed out, and a new Attachment 1 initiated and approved.

Total amount of time from Control Room contact with appropriate work group personnel, to deviation
being physically restored.

. If possible, the maintenance on the containment penetrations shall be performed such that it is
possible to close the penetrations from outside the containment.

. When it is not possible to take the required actions from outside the containment, additional time
shall be added to the closure time to ailow for personnel to safely exit the containment prior to
the onset of boiling.

Due to the environmental conditions that may exist after the onset of boiling (elevated temperatures,

containment pressurization, noise levels) it is important to ensure that personnel will be out of

containment prior to the onset of boiling. [B0138]

Enter Time to Boil (TTB) from the current CNG-OP-1.01-2002, Operations Shift Turnover Sheet. TTB
must be greater than the estimated time required to physically establish closure and/or exit containment
(Step 3).

Time To Boil (TTB) is the time for RCS/Refuel Pool mass to reach bulk boiling after loss of SDC as
determined by Figures in OP-7, Shutdown Operations.

. T.S. 3.9.4/3.9.5 (Mode 8) has a required action to close all containment penetrations providing
direct access from containment atmosphere to outside atmosphere within 4 hours.

. Consideration shall be given to ensure required containment closure can be attained within this
timeframe.

. For the Containment Outage Door (COD), an additional 10 minutes must be applied to the
actual COD closure time if personnel are not on station.

Mark or list other appropriate items which would be required to support work group personnel when
restoring a deviation inside the Containment during a loss of Shutdown Cooling event. Personnel
protective equipment, tools, ladders, flashlights, and materials necessary to support the required work to
effect closure of containment openings are immediately available.

Proper name of work group responsible for ensuring the deviation is restored if needed.

During the movement of irradiated fuel assemblies in containment, designated individuals shall be
available to close both the Personnel Air Lock (PAL) and the Containment Outage Door (COD). The
designated individuals shall be stationed at the Auxiliary Building side of the outer air lock door and at
the outside of the Containment equipment hatch.

These designated individuals shall be properly trained and knowledgeable of required actions to restore
closure.
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Attachment 2, INSTRUCTIONS FOR CONTAINMENT CLOSURE DEVIATION SHEET [B1 222]
(Continued)
gttte};l Instruction
7. List all Work Group Designated Contacts which can be contacted immediately by the Control Room to
cont. | restore the deviation. The Shift, Start Time/Date, and Stop Time/Date shall be recorded. The Contact
Name and the Work Group shall be printed legibly. The Contact Number may be a pager, shop or office
telephone, etc., but not a home phone number. [B0138]
The Workleader is responsible for ensuring personnel are aware of the deviation location and the
equipment involved for closure. The Responsible Workleaders signature on Attachment 1, certifies that
they have notified and briefed the Designated Contact. A walk-through shall be conducted to ensure |
personnel are aware of the actions required to restore closure. Workleaders are also responsible for
ensuring that any changes to work group contacts include their review of the Containment Closure
Deviation Sheet. They shall require new work group contacts to sign and date the Attachment 1 in the
appropriate section, and inform the Shift Manager of the changes. [B0138]
8. Actual SWP or EWP number which will be used for entry.
9. If the job requires a tagout, Safety Tagging shall:

Ensure all entries on the Sheet are legible.

Ensure Steps 1-7 of the Deviation Sheet provide detailed information to promptly and properly

execute closure restoration.

Sign for review in Step 9 of the Sheet, and enter the Clearance number in Step 9.a.

Present the Deviation Sheet to the OWC SRO/CRS when the tagout is presented for approval

If the job does not require a tagout, then the work group shall:
a. Present the Deviation Sheet to the OWC SRO or the CRS along with the Work
Order when requesting authorization to start work.

The OWC SRO or the CRS shall:

1. Obtain the TTB and completion time requirements of T.S. 3.9.4/3.9.5 from the Shlft
Turnover Information Sheet, and compare to the "Estimated Time Required to

~ Physically Establish Closure and Exit Containment", in Step 3 of the Deviation Sheet.

2. If Step 3 time is equal to or longer than TTB and the completion time requirements of
T.S. 3.9.4/3.9.5, then the maintenance associated with the deviation shall not be
approved until the Work Group provides alternate closure restoration plans to reduce
the time associated with restoring closure.

3. Evaluate proposed containment breach against current or expected plant conditions (for
example: will breach exist during Reduced Inventory) and inform the Shift Manager of
concerns.

4, If a tagout is not required for the job:

a. Ensure all entries on the sheet are legible.
b. Ensure Steps 1-7 of the Deviation Sheet provide detailed information to
promptly and properly execute closure restoration actions.

5. Sign for review in Step 9 of the Sheet.

10. The Deviation Sheet shall be approved by the Shift Manager authorizing the work.
a. The Deviation Sheet shall be filed in the Shutdown Control Log by the OWC SRO or the CRS
and a copy shall be included in the work package.
b. The OWC SRO or the CRS shall ensure work group leaders responsible for restoring closure
have a copy of the signed closure Deviation Sheet. [B0138]
1. If the deviation exists during Reduced Inventory, then the GS-SO shall also approve Attachment 1.
12. Upon activity requiring deviation completion, the OWC SRO shall close-out the deviation sheet by

signing and ensuring that the valves/components affected by the deviation sheet are reconciled in the
table. The OWC SRO shall then forward the completed sheet to the Shift Office for retention.
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Attachment 3, LLRT MATRIX (EXAMPLE)
Pen. Equip. STP O-55A woJ:;: 3vlth Tagging arrangement Inner/Outer Function
page # 55A set
1A-1 CV-5464 14 N RC and PZR sampling
1A-2 CV-5465 14 Y Tag outside Cont. Alignment (PS-5464 Shut) | RC and PZR sampling
1A-3 CV-5466 14 Y Tag outside Cont. Alignment (PS-5464 Shut) | RC and PZR sampling
1A-4 CV-5467 14 Y Tag outside Cont. Alignment (PS-5464 Shut) RC and PZR sampling
1B-1 CV-2181 16 Y Tag Inside Cont. Alignment (RCW-340 Shut) Cont. Vent Header
1B-2 CV-2180 16 Y Tag Inside Cont. Alignment (RCW-340 Shut) | Cont. Vent Header
1C-1 CV-505 17 Y-Drain Tag Inside Cont. Alignment (CVC-506 Shut) RC Pump Seals
Ahead
1C-2 CV-506 17 Y-Drai; Tag Inside Cont. Alignment (CVC-506 Shut) RC Pump Seals
Ahea
iD CV-6529 18 Y ;ag Outside Alignment (PS-6529 L/S Key Oxygen Sampling
em)
2A-1 CV-516 39 N Letdown to purif. demin
2A-2 CVC-103 39 N Letdown to purif. demin
2A-2 CVC-105 39 N Letdown to purif. demin
2A-3 CV-515 39 N Letdown to purif. demin
2B-1 CVC-184 41 N RC Charging
2B-2 CVC-435 41 N RC Charging
2B-3 CV-517 41 N RC Charging
2B-4 CV-519 41 N RC Charging
2B-5 CV-518 41 N S RC Charging
7A ILRT-1 20 Y Tag Inside Cont. Alignment (B1 Flange ILRT Test
Installed)
7B ILRT-2 21 Y Tag Inside Cont. Alignment (B1 Flange ILRT Test
Installed)
8-1 MOV-5462 83 Y ;ig ;)utside Cont. Alignment (EAD-5462 Cont. Sump
ut
8-2 MOV-5463 82 Y Tag Outside Cont. Alignment (Option A) Cont. Sump
9-1 S1-340 37 Y-Drain Tag Inside Cont. Alignment (SI-340 Installed) | Cont. Spray
Ahead
9-2 SI-326 37 Y-Drain Tag Inside Cont. Alignment (Si-340 Instalied) | Cont. Spray
Ahead
10-1 SI-330 53 Y Tag Inside Cont. Alignment (SI-330 installed) | Cont. Spray
10-2 SI-316 53 Y Tag Inside Cont. Alignment (S1-330 Installed) | Cont. Spray
13 Blind Flange 81 N Cont. Purge
14 Blind Flange 54 N Cont. Purge
16-1 CV-5292 51 Y Tag Inside Cont. Alignment (CRM-5291 Shut) | Purge Air Monitor
15-2 CV-5291 51 Y Tag Inside Cont. Alignment (CRM-5291 Shut) | Purge Air Monitor
16 CV-3832 55 Y-Drain Tag Outside Cont. Alignment (CC-3832 Shut) | Component Cooling
Ahead
18 CV-3833 52 Y-Drain Tag Outside Cont. Alignment (CC-3833 Shut) | Component Cooling
Ahead
19A-1 1A-175 71 N Instrument Air
19A-2 MOV-2080 71 N Instrument Air
19B-1 PA-137 73 N Plant Air
19B-2 PA-1044 73 N Plant Air
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Attachment 3, LLRT MATRIX (EXAMPLE) (Continued) i
Pen. Equip. $TP-0-55A wo;z:?ﬂlth Tagging arrangement Inner/Outer Function
page # 55A set
20A-1 N2-347 68 N Nitrogen Supply
20A-1 CV-612 68 N Nitrogen Supply
20A-1 CV-622 68 N Nitrogen Supply
20A-1 CV-632 68 N Nitrogen Supply
20A-1 CV-642 68 N Nitrogen Supply
20A-2 CV-612 68 N Nitrogen Supply
20A-2 CV-622 68 N Nitrogen Supply
20A-2 CV-632 68 N Nitrogen Supply
20A-2 CV-642 68 N Nitrogen Supply
20B-1 N2-395 69 Y Tag Inside Cont. Alignment (N2-395 Nitrogen Supply
Installed))
208B-2 N2-348 69 Y Tag Inside Cont. Alignment (N2-395 installed) | Nitrogen Supply
20C-1 N2-398 70 Y Tag Inside Cont. Alignment (N2-398 Installed) | Nitrogen Supply
20C-2 N2-349 70 Y Tag Inside Cont. Alignment (N2-398 Installed) | Nitrogen Supply
211 Flanges 102 Y SG Sec. Manway
21-2 Flanges 102 Y SG Sec. Manway
22-1 Flanges 102 Y SG Sec. Manway
22-2 Flanges 102 Y SG Sec. Manway
23 CV-4260 26 Y-Tank Tag Inside Cont. Alignment (RCW-303 Shut) RC Drain Tank
Empty
24 SV-6531 19 Y Tag Outside Alignment (PS-6513 L/S Key Quench Tank
Rem.)
371 PSW-1020 36 Y-Drain Tag Inside Alignment (PSW-1020 L/Shut) Plant Water
Ahead
37-2 PSW-1009 36 Y-Drain Plant Water
Ahead
38 CV-5460 65 N Demin. Water
39-1 Sl-455 35 Y-Drain Tag Outside Alignment(SI-463 L/Shut) Sl Test Line
Ahead
39-2 S1-463 386 Y-Drain Tag Outside Alignment (S1-463 L/Shut) Sl Test Line
Ahead
41 MOV-651 56 N Shutdown Cooling
41 MOV-652 56 N Shutdown Cooling
42 Xter tube 94 Y Before Flooding Fuel Trans. tube
44-1 FP-1458 66 Y Tag Inside Alignment (FP-145B Installed) Fire System
44-2 FP-145-A 66 Y Tag Inside Alignment (FP-145B installed) Fire System
44-3 MOV-6200 66 Y Tag Inside Alignment (FP-1458B Installed) Fire System
47A-1 SV-6507-A 31 N Hydrogen Sampling
47A-2 SV-6540A 3 Y Tag Inside Alignment (PS-6507 L/S Key Hydrogen Sampling
Rem.)
47B-1 SV-6507E 32 Y "gag Ir)wside Alignment (PS-6540E L/S Key Hydrogen Sampling
em.
47B-2 SV-6540E 32 N Hydrogen Sampling
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Attachment 3, LLRT MATRIX (EXAMPLE) (Continued)
To be
Pen. Equip. STZ'O;S#S A worked with Tagging arrangement Inner/Outer Function
pag 55A set
47C-1 SV-6507F 33 N Hydrogen Sampling
47C-2 SV-6540F 33 Y Tag Inside Alignment (PS-6540 L/S Key Hydrogen Sampling
Rem.)
47D-1 SV-6507G 34 N Hydrogen Sampling
47D-2 SV-6540G 34 Y Tag Inside Alignment (PS-6540G L/S Key Hydrogen Sampling
Rem.)
48A-1 MOV-6901 58 N Hydrogen Sampling
48A-2 MOV-6900 58 N Hydrogen Purge
48B-1 MOV-6903 59 Y Tag Inside Alignment (HP-104 Installed) Hydrogen Purge
48B-2 HP-104 59 Y Tag Inside Alignment (HP-104 Installed) Hydrogen Purge
49A-1 SV-6507B 43 N Hydrogen Sampling
49A-2 SV-6540B 43 Y Tag Inside Alignment(PS-6540B L/Sh Key Hydrogen Sampling
Rem)
49B-1 SV-6507C 44 N s Hydrogen Sampiing
49B-2 SV-6540C 44 Y Tag Inside Alignment(PS-6540C L/Sh Key Hydrogen Sampling
Rem)
49C-1 SV-6507D 45 N : - S Hydrogen Sampling
49C-2 SV-6540D 45 Y Tag Inside Alignment(PS-6540D+E70 L/Sh Hydrogen Sampling
Key Rem)
50 ILRT Pen 67 Y ILRT Pressurization
59 SFP-178 22 N Refuel Pool
59 SFP-179 22 N Refuel Pool
60 ES-142 23 Y Tag Inside Cont. Alignment (ES-144 L/Shut) | Stm. to Rx HD C/U
Area
60 ES-144 23 Y Tag Inside Cont. Alignment (ES-144 L/Shut) | Stm. to Rx HD C/U
Area
61 SFP-180 24 N Refuel Pool Cooling
61 SFP-181 24 N Refuel Pool Cooling
61 SFP-182 24 N Refuel Pool Cooling
61 SFP-186 24 N : . Refuel Pool Cooling
62 MOV-6579 79 Y Tag Outside Cont. Alignment (PH-6579- Contain. Heat
MOV)
64 PH-387 80 Y-Drain Tag Inner Alignment (PH-734) Contain. Heat
Ahead
67 Eq. Hatch 95 Y Equipment Hatch
68 PAL 96 Y Personnel Air Lock
69 EAL 100 Y . K Emergency Air Lock
84 ILRT Vent 93 Y Tag Inner Flange ILRT Vent (U-2 Only)
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Attachment 4, CONTAINMENT CLOSURE STATUS SHEET FOR LLRTS T

When an LLRT begins, enter the Penetration No. and Name of the responsible personnel. Indicate whether
Containment Closure is established for the penetration or a deviation exists. Enter the Start Time and Date.
When the LLRT is finished, enter the Finish Time and Date.

INTERFACE DIRECTLY WITH THE CONTROL ROOM OR THE OPERATIONS WORK CONTROL CENTER.

Cntmt.
Name Closure Start Time Date
(Yes/Dev.)

Finish
Time

Penetration

No. Date
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Attachment 5, STPO-55A PERFORMANCE FLOWCHART

Entering Restricted
Containment Closure
Conditlon?

Commencing
refueling
or core alterations
per Tech Spec
3.9.3?

STPO-55A Perform STPO-55A per

satisfaciorily Tech Spac SR 3.9.3.1 within
completed 7 days prior to the start of
per TS SR3.9.3.1 refueling, core alteraions, or i

within the last
7 days?

planned inoperability of
required SDC loops,

containmant
closyra?

'zu?rz?u‘t‘k;e Restore Closure deviations
established per per Ne%;;;:;:rfgo e
T8 3.9.3 for restricted : Tech Spoc

restricted closura condiiion.

Place a copy of the STP |

Schedule subsequent \
i T e )
per Tech Spec SR 3.9.3.1. ng perg

EN-4-104, g
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Attachment 5, STPO-55A PERFORMANCE FLOWCHART (Continued)

Entering Reduced Performance of

Inventory? is not required,

STPO-55A NO Perform
satisfactorily completed STPO-55A par NO-1-114
par NO-1-114 within the /- within 7 days prior to

last 7 days? entering Reduced [nventory.

Is Closure
currently

established per
NO-1-114 for restricied
containment
closure?

Restors Closure deviations §;
NO per NQ-1-114 prior to
entering the
non-Tech Spec
rastricted closure condition.

Place the comploted STP In \
the Shutdown Control Log.
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Attachment 5, STPO-55A PERFORMANCE FLOWCHART (Continued)

Preparing for SG
unavailability (for Performance of
example: STPO-554
of F is not required
removal of PZR not required.

manway)?

Perform STPO-55A per
NO-1-114 and ensure
» davialions can he restorad
within the TTB prlor to
making the SGs unavailable.

Place the completed STP in
the Shutdown Control Log.




FORM 1, ECP COVER SHEET
(Page 1 of 5)

ECP Supp No.: ECP-10-000208 Rev. No.: 0000

A. INITIATION - ENGINEERING SERVICE REQUEST (ESR)

ESR No.: ESR-09-003787 1 NA
Originator/Ext/Date:
Printed Name

Site (check one): X1 cCNPP O NMmP CJREG

UNIT 1 ] UNIT 2 (] COMMON [JISFsI
Requested Due Date
and Reason:
System: 009 Priority: Routine

Equip ID: ILIT1100, 1ILIT1101A, 1LIT1101B, 1LIT1201A, 1LIT1201B, 1LIT1301B, ILIT1401B,
ILIT1501B, ILITi601B, 2LIT2101B, 2LIT2201B, 2LIT2301B, 2LIT2401B, 2LIT2501A,
2LIT2501B, 2LIT2601A, 2LIT2601B, 2LIT2100, ILI1100, 2L12100

ER Component Classification O Ccritical [X Significant [] Economic [] RTF ] NA
WO No.: CR No. CR Category:

Is this a request for a Temporary Change? X Yes .___ELN?W e

Is this a request for Generic Engineering? [ JYes = BINo =

Reasons for Request/Problem Statement/Proposéd Ch;hges:

This change installs nine (9) radar probes per unit with local indication to monitor intake structure level. At each
unit intake structure, six (6) probes are installed downstream of the traveling screens, one (1) is installed upstream
of the trash rakes, and two (2) are installed between the traveling screens and the trash rakes. This change provides
a temporary local indication of level to meet a plant commitment. A permanent change installed per ECP-10-
000209 uses radar probes installed in this change to provide remote indication of water levels to the control room.

APPROVAL: Date:
Originator’s Supervisor / Workgroup Lead

TRB APPROVAL (New MODS and some EQVs (Section 5.2.B) require TRB approval.) [] N/A

TRB Approval Meeting Date:

1

[ Standby 20/40 List Date:
& Active 20/40 List Date: 9/16/2009

Xé(:.ount No.: NO02711

CNG-FES-015 Rev. 00002



FORM 1, ECP COVER SHEET
(Page 2 of 5)

ECP Supp No.: ECP-10-000208 Rev.No.: 0000
B. INITIAL ENGINEERING SCREEN AND ASSIGNMENT [[] N/A

PRELIMINARY SERVICE TYPE DETERMINATION

D _ Engineering Response [ Administrative Document Change -
[ Engineering Evaluation | Equivalent Change
,,,,,,, Alug e e et e e oo
O Commercial Change O DC i Design Change [X] Modification
EQV ; L] Setpoint
e - % L] Document Change
RESPONSIBLE ENGINEER: SUPERVISOR: '

SYSTEM ENGINEERING REVIEW/APPROVAL [] N/A

System Engineer/Supervisor Brad Wright [J Approved [_] Disapproved
(Printed Name/Signature)

[ Check if additional sheets are attached (mark sheets with ECP No., Supplement and Rev. No., as applicable)

C. FINAL SERVICE

SERVICE CLASSIFICATION: [JSR DI NSR [J Augmented Quality

O Generic Engineering I. | Temporary Change

SERVICE PERFORMED (check one)

[] __ Engineering Response

Administrative Document Change

=00

| Engineering Evaluation i Equivalent Change
O Commercial Change | DC | Design Change [X Modification
O EQV Setpoint
i Document Change

COMMENTS

ORIC—,T.MJAR Foatrr 1 o 'TH < /g/&JA’T\)(LS

O o 'PC—T | +2_ couveD &JdV BE

tocrren () 7

CNG-FES-015 Rev. 00002



FORM 1, ECP COVER SHEET
(Page 3 of 5)

ECP Supp No.: ECP-10-000208 Rev. No.: 0000

ECP RISK SCREENS

Assessment required: X Yes [J No (If “No” proceed to QRT Risk Ranking)
Consequence Risk Factors Identified: [X] YEs O No

If “YES,” complete Human Performance and Process Risk Evaluations and any additional actions required
by CNG-CM-1.01-2000. Include summary of results in ECP. — Attachment 12

Xl NoT REQUIRED
QRT Risk Ranking (CNG-CM-1.01-1000): ] Red ] Yellow ] Green X N/A
ECP SUPPLEMENT INVENTORY

Inventory all Forms and attachments, issued with this ECP Supplement, which do not have unique document
identification numbers. Ensure all products issued with unique document identification numbers are electronically
linked to the ECP Supplement in FCMS.
Form # refers to CNG-FES-015 form numbers unless otherwise specified.
Form # Title Number Comments
of Pages

Xl | Attach. 12 | Design Inputs and Change Impact Screen 14 CNG-CM-1.01-1003, Att 12
L] 6 | EQV Technical Evaluation
X 7 | Design Change Technical Evaluation 2
X 7A | DC Technical Evaluation Continuation 6
|| 7B | DC Technical Evaluation Continuation

8 | Operational Impact Statement 2

9 | Installation and Testing Requirements 10
X 11 | ECP Material List 1
[] 12 | Engineering Evaluation
X 13 | Record of Walkdown 2
X 16 | Fire Protection/Appendix R Review Electrical 2

Design Features Checklist
X 17 | Fire Protection/Appendix R Review Fire 2
Protection Design Features Checklist

[] 18 | Design Review For ALARA Good Practices
] 10 CFR 50.59/72.48 Screen CNG-NL-1.01-1011, Att 2
=
L
L]

TO/CO Plan No.: 201000229

CNG-FES-015 Rev. 00002



FORM 1, ECP COVER SHEET

(Page 4 of 5)

ECP Supp No.:

ECP-10-000208 Rev. No.:

REVIEW AND APPROVAL - Sargent & Lundy LLC:

0000

=/
7 Dhie:

Date:

Responsile  David J. Goode (3&1) {7 %//Z;Z
(Printed Narfe and Signature)
(If Required)
proons 3 wa
(Printed Name, Signature, and Requal Date)
Is Design Verification Required? [0 Yes X No

If yes, Design Verification Form is (] Attached [ Filed with:

Independent
peoponcont  Angelo A. Emanuele (S%. C/3 /v
(Printed Name and Signature) Date:
Additional Jeff J. Grajewski (S&L)K_% /L)D — g / 3 Z‘O
Preparer Pnnted Name ignature Date
Additional Carol D. Frantilla / M > \7/5 / a
Reviewer Printed Name and Signature Date
Additional ;
Reviewer M / A
nted Name and S ature Date
Approved \ﬂ&) M [( )MM S /s, 130/ o
7
Printed Name and Sl Date

ECP Cause Code (Section 5.1.1): O

CNG-FES-015 Rev. 00002



FORM 1, ECP COVER SHEET
(Page 5 of 5)

ECP Supp Ne.: ECP-10-000208 Rev. No.: 0000

o

IMPLEMENTATION REVIEW/APPROVALs/@'ﬁ/A (if not required)

Engineering Manager: L SANDEID g\& T.j:_ %MG"I Date: 5; / b ’ﬁ J

(Printed Name and Signature)

PORC/PLANT GENERAL MANAGER REVIEW/APPROVALS [X] N/A (if not required)

PORC Meeting No.:
Date:
(Printed Name and Signature)
PORC Chairman: [ Approved [ Disapproved
(Printed Name and Signature)
Plant General Manager: _ [J Approved [} Disapproved

(Printed Name and Signature)

CNG-FES-015 Rev. 00002



ATTACHMENT 12, DESIGN INPUTS AND CHANGE IMPACT SCREEN
[CNG-CM-1.01-1003, ATTACHMENT 12](Page 1 of 14)

ECP Supp No.: ECP-10-000208 Rev. No.: 0000

Applicable Action
Yes | No Tracking

Sect Design Input or Change Impact

CNG-FES-007, Preparation of Design Inputs and Change Impact Screen, shall be used in preparation of T
Attachment 12. CNG-FES-007 provides detailed screening questions for each section of this screen to
assist in determining the correct overall screening result for each topic. The column titled “Sect” refers to
the applicable section of CNG-FES-007. CNG-FES-007 also provides recommended actions for any
“Yes” answers.

Review and approval of attachment 12 is indicated by review and approval of the ECP.

54.1 Mechanical/Civil/Structural Design: Does the Engineering Change X d
involve any Mechanical System characteristics where design limits are
placed on the mechanical properties of a system or components? Does
the Engineering Change involve any Civil/Structural requirements where
limits are placed on the structural properties of an SSC such as
equipment foundations and component supports? [FB0241]

A mechanical assembly is required for radar probe mounting in existing penetrations. In addition, since the man
holes are located in the open, the electronics modules protrude above ground and are exposed to weather and other
hazards from personnel working in the area. For this reason, a protective structure is also designed around the probe
to prevent damage. See Form 7/7A for evaluation of this design.

To install conduit for radar probes 1LIT1100, ILIT1101B, 1LIT1201A, 2LIT2501A, 2LIT2601A, and 2LIT2100,
concrete must be cut in the intake structure. See Form 7/7A for an evaluation of the structural integrity of the intake
structure per this change.

5.4.1.1 | Containment Sump Recirculation Issue (CCNPP and Ginna, only): [:] X
Does the Engineering Change affect inputs or assumptions made in
containment sump testing and analysis? Does the Engineering Change
affect or impact commitments in response to Generic Letter 2004-02?

5.4.1.2 | Managing Gas Accumulation in Emergency Core Cooling, Decay O X
Heat Removal, and Containment Spray Systems: Does the
Engineering Change involve the potential introduction of gas into the
Emergency Core Cooling System, the Decay Heat Removal System, or
the Containment Spray System or involve the potential failure of
managing gas accumulation in the subject systems? [FB0509]|

542 Valves: Does the Engineering Change involve or impact motor operated O X
valves, air operated valves, relief valves or check valves? Does the
Engineering Change involve or affect valve packing?

543 Flooding: Does the Engineering Change impact or affect internal or O X
external flooding analysis?

CNG-CM-1.01-1003 Rev. 00200




ATTACHMENT 12, DESIGN INPUTS AND CHANGE IMPACT SCREEN
[CNG-CM-1.01-1003, ATTACHMENT 12](Page 2 of 14)

ECP Supp No.: ECP-10-000208 Rev. No.: 0000

Applicable Action
Yes | No Tracking

Sect Design Input or Change Impact

54.4 HVAC: Does the Engineering Change impact or affect HVAC or HVAC | X
loading?

5.4.5 Thermal Fatigue: Does the Engineering Change affect SSCs or piping | X
in the Thermal Fatigue Program?

5.4.6 Control Room Habitability: Does the Engineering Change impact O X
Control Room Habitability? [FB0243]

5.4.7 Seismic: Does the Engineering Change add, relocate, or alter Seismic X O
Category I mechanical and/or electrical components that impact the
Seismic Qualification?

This change installs non-safety related components in the intake structure. The radar probe mountings were
evaluated for Seismic Category Il over I criteria in Form 7/7A, Design Change Technical Evaluation.

548 Structural Barriers: Does the Engineering Change impact or change the O X
functional performance of any plant structural barrier?

549 Coatings: Does the Engineering Change require the application or O X
removal of a protective coating or change any coating specifications or
procedures?

5.4.10 | Electrical/I&C Design: Does the Engineering Change involve any X O

Electrical requirements where limits are placed on the electrical
properties of a system or components? Does the Engineering Change
involve any Instrument Control requirements, including digital
technology requirements? |[FB0242| {[FB0255]

This change installs a total of 18 radar level probes (9 per unit) at penetrations in the intake structure. See Form 7/7A
for technical evaluation of these components. Power to all radar level probes is supplied via temporary 24Vdc power
supplies installed centrally to probe locations. Junction boxes are installed to distribute power wiring. See Form
7/7A for power supply evaluation.

Each radar probe comes with a local indicator that relies on firmware for setup. A Cyber Security Assessment shall
be performed in accordance with 201000229 Form 10, Turnover Closeout Plan.

Temporary conduit is installed per this change for power cable for radar probes that are installed upstream of the
traveling screens. See Form 7/7A for further evaluation of conduit.

CNG-CM-1.01-1003 Rev. 00200




ATTACHMENT 12, DESIGN INPUTS AND CHANGE IMPACT SCREEN

[CNG-CM-1.01-1003, ATTACHMENT 12](Page 3 of 14)

ECP Supp No.: ECP-10-000208 Rev. No.: 0000
. Applicable Action
Sect Design Input or Change Impact Yes I No Tracking
5.4.10.1 | Transmission System Impacts: Does the Engineering Change impact | X
the transmission system?

5.4.11 | 10CFR50.49 Environmental Qualification: Is the Environmental O X

Qualification (EQ) of equipment is affected?
5.4.12 | Human Factors: Are there any Human Factors requirements introduced O X

by the Engineering Change?
5.4.13 | Station Blackout: Does the Engineering Change impact any station O X

blackout analysis or procedures?
5.4.14 | Reactivity, Nuclear Fuels: [s there any impact on nuclear fuel, core O X

components, core design, reactivity management, criticality control and

accountability of nuclear materials as well as transient and /or accident

analysis? [FB0247] [FB0252]
5.4.15 | [NMP Only] BWR Vessel Internals Program (BWR VIP): Does the | X

Engineering Change impact the BWR Vessel Internal Program?
5.4.16 | Fire Protection/Appendix R: Does the Engineering Change affect any O X

fire protection/suppression equipment, change combustible loading, or
impact the Fire Protection Program? Does the Engineering Change
impact the plant’s ability to safely shutdown in the event of an Appendix
R Fire?

All components installed per this change are located outside the plat and do not have any fire protection

requirements. However, cable installed should comply with IEEE 383 standards at the recommendation of the fire
protection engineer. See forms 16 & 17 as required.

5.4.17 | PRA: Does the Engineering Change affect the existing Probabilistic Risk | [] X
Assessment (PRA), Mitigating System Performance Index (MSPI) Basis
Document PRA content, and shutdown risk models?

5.4.18 | NFPA 805: Does the Engineering Change impact the analysis or (| X

assumptions of the NFPA-805 Program?

CNG-CM-1.01-1003 Rev. 00200




ATTACHMENT 12, DESIGN INPUTS AND CHANGE IMPACT SCREEN
[CNG-CM-1.01-1003, ATTACHMENT 12](Page 4 of 14)

ECP Supp No.: ECP-10-000208 Rev. No.: 0000

Applicable Action
Yes No Tracking

Sect Design Input or Change Impact

5.4.19 | Safety Classification: Does the Engineering Change require a change in X d
safety classification or category for any SSC?

This change adds new components as defined in Form 7/7A Design Change Technical Evaluation.

5.4.20 | Equipment Database(s): Does the Engineering Change require changes X |
to the equipment technical database(s)?

Radar probes installed are given CompIDs and added to the FCMS database per this change. See form 7/7A for a
list of ComplDs and descriptions.

Cables installed are temporary and not scheduled. Therefore, this change does not impact CRS.

5.421 | Equipment Reliability: Does the engineering Change add, remove or X O
modify equipment with critical functions or require classification of new
equipment to determine equipment reliability classification?

The radar level probe system was chosen based on successful demonstration at CCNPP. However, since these are
new components, an equipment reliability classification shall be performed at project closeout per 201000229 Form
10, Turnover Closeout Plan.

5.4.22 | SPV: Does the Engineering Change impact single point vulnerability O X
(SPV) so as to add to the potential to cause an unplanned reactor
SCRAM?

5.4.23 | Maintenance Rule; Does the Engineering Change impact maintenance O X

rule SSCs or impact the Maintenance Rule Program?

5.4.24 | EPIX: Does the Engineering Change affect the existing Equipment O X
Performance Information Exchange (EPIX) database?

5.4.25 | License Renewal: Does the Engineering Change potentially impact the ] X
results or conclusions of a License Renewal Aging Management Review,
Aging Management Program, or Time Limited Aging Analysis or affect
any License Renewal Commitment?

5.4.26 | IST/ISI Program: Does the Engineering Change result in changes in O 4
plant configuration, calculations, or safety analyses that may create or
eliminate safety functions which fall within the scope of the IST/ISI
program, or require changing surveillance test/acceptance criteria?

CNG-CM-1.01-1003 Rev. 00200




ATTACHMENT 12, DESIGN INPUTS AND CHANGE IMPACT SCREEN

[CNG-CM-1.01-1003, ATTACHMENT 12](Page 5 of 14)

ECP Supp No.: ECP-10-000208 Rev. No.: 0000
. Applicable Action
Sect Design Input or Change Impact Yes No Tracking
5.4.27 | FAC: Does the Engineering change have the potential to impact the Flow | [] X
Accelerated Corrosion program?
5.4.28 | Thermal Performance: Does the Engineering Change plant efficiency ] X
or electrical megawatt output or their measurement in a way that may
impact thermal performance monitoring?
5.429 | Appendix J: Does the Engineering Change modify any containment D X
penetration or containment leakage criteria in a manner that will impact
the Appendix J Program?
5.4.30 | Boric Acid Program Impact: Will any new component or system by D X
added or installed near a boric acid system or a credible boric acid leak
path?
5.4.31 | Periodic and Surveillance Testing: Does the Engineering Change O X
necessitate changes to periodic or surveillance testing?
5432 | System Engineering: Does the Engineering Change require active X O

involvement on the part of System Engineering?

This change adds new components for level monitoring. The system engineer has been engaged in the design and
operation of these components installed in the intake structure.

5.4.33

ALARA: Are Radiation Protection/ALARA programs impacted by the
Engineering Change that affect any of the following during normal or
post accident conditions: Radiation sources, changes affecting controlled
radiation areas, primary coolant fluid systems (Cobalt Materials);
contaminated systems; radiation monitoring systems; HVAC Systems
which could transport airborne contaminants; change or alter shielding?

a

X

This change is installs equipment located outside and not exposed to radiation.

5.4.34

Environmental Impacts: Are there environmental conditions and
impacts affected by the Engineering Change?
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Sect

Design Input or Change Impact

Applicable

Yes

No

Action
Tracking

5.4.35

Emergency Preparedness: Does the Engineering Change potentially
impact the existing Emergency Plan or environmental or discharge
monitoring that are used to prevent undue risk to public health and
safety?

O

X

5.4.36

FSAR/Tech Spec/TSB/Regulatory Commitments: Does the change
alter any statement or commitment in the UFSAR (A thorough review of
the UFSAR is required)? Does the change result in non-compliance with
the Technical Specifications or the Technical Specifications’ Bases?
Does the change modify or delete any regulatory commitment?

5.4.37

Security: Does the Engineering Change involve any Security procedures
or requirements such as site monitoring, alarm systems, vehicle barrier
systems, security and security lighting?

5.4.38

NEIL: Does the Engineering Change have any impact on the
requirements of any applicable Nuclear Electric Insurance Limited
(NEIL) Insurance Standard, or other appropriate insurance standards?
[FB0244] [FB0245]

5.4.39

Information Technology: Does the Engineering change affect plant
systems computer hardware, firmware, software, or data or analytical
software used in the design or analysis of plant systems, structures, or
components? Does it modify or add a digital device in a plant system?

Cyber Security Assessment shall be performed for firmware on each probe per 201000229 Form 10, Turnover
Closeout Plan.

5.4.40

Industrial Safety: Are there any Industrial Safety requirements such as
restricting the use of dangerous materials, hazardous chemicals, escape
provisions from enclosures, pertinent OSHA requirements, and
grounding of electrical systems?

X

O

Radar probes are installed in penetrations that are in traffic areas on the intake structure. The probes protrude up
from the cement structure and create a walking hazard. A protective cover is designed to protect the radar probes,

but shall also be externally marked to bring attention to personnel in the area to avoid a tripping hazard.

In addition, installation requires opening of metal grating upstream of the traveling screens. Fall protection
requirements shall be implemented during this installation.

CNG-CM-1.01-1003 Rev. 00200
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Applicable Action
Yes No Tracking

Sect Design Input or Change Impact

5.4.41 | Margin: Does Engineering Change reduce design or operating margin or Il <
address an existing margin issue identified on the station Low Margin
List?

5.4.42 | Operating Experience (OE): Are there any applicable Operating O X
Experience listed on the INPO internet site or equivalent sources that are
applicable to this Engineering Change? [FB0242] |[FB0246] |[FB0247]

An OE search on the INPO website resulted in several hits relating to intake structure level. However, all of these
events were associated with the circulation pump control and SCRAM aspect due to decreased level. This change
only provides local indication of intake structure level and does not include any control or reactor SCRAM
functions.

Operating Experience OE27386 is for spurious alarms caused by Ohmart-Vega VEGAPULS 65 radar transmitter
installed to measure Caustic Storage Tank Level. The cause of this event was splashing the radar probe with sodium
hydroxide during filling. A solution from the vendor was to adjust the signal-to-noise ratio for the transmitter so it
remains stable during splashing or unstable tank event. For this change, the vendor has demonstrated the
performance on-site for this application dealing with foaming and it has been found to be acceptable by CCNPP
personnel. An additional result of the OE is the vendor discovered multiple echoes due to the fact that the
measurement is in an enclosed tank. Since this change is not an enclosed tank, this is not a concern with relation to
the transmitter location and mounting.

5.4.43 | Training: Are there any changes to or additional training requirements X O
required by the Engineering Change? [FB0252]

Ohmart/Vega radar probes are new components to CCNPP. Personnel shall be trained for the operation and setup of
these components per TRR CCNPP-2010-351 as required in 201000229 Form 10, Turnover Closeout Plan.

5.4.44 | Simulator: Does the Engineering Change necessitate any changes to O X
simulator hardware, programming, labels, programming, or training
requirements?

5.4.45 | Procedures: Are there any procedure changes caused by the Engineering X O
Change?

This change installs new components for monitoring intake structure level. Impacts to existing plant procedures are
to be determined by CCNPP per 201000229 Form 10, Turnover Closeout

5.4.46 | Operational Impact: Does the Engineering Change potentially change O X
any Operational Requirements?

5.4.47 | Load Handling: Does the Engineering Change impact any load handling O <
procedures or load path analysis; are there any specific load handling
requirements for installation, implementation, or removal associated with
the Change?

CNG-CM-1.01-1003 Rev. 00200
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Sect Design Input or Change Impact

Applicable

Yes I No

Action
Tracking

5.4.48 | Personnel: Are there any Personnel Requirements and Limitations
associate with the Engineering Change, such as the need for trade
specialists and engineering experts as well as support personnel, such as
Radiation Chemistry technicians, welding technicians with special
expertise, use of specific contractor or station procedures for installation
or the need for mock-ups for training, installation, or operation?

O X

5.4.49 | Special Procedures & Specifications: Are there any special procedures
and installation specifications that apply, but are not part of the normal
installation procedural direction?

CNG-CM-1.01-1003 Rev. 00200
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Sect Design Input or Change Impact

Applicable Action
Yes No Tracking

5.4.50 | Impacted Organizations: Does the Engineering Change impact any
interfacing departments such as Operations, System Engineering,
Training (including Plant Simulator), Maintenance, Reactor Engineering,

Radiation Protection and others?

X O

Indicate the organizations that may be impacted by the proposed activity by checking the appropriate boxes. Use

blanks for unlisted organizations or individuals.

Engineering

X Mechanical/Civil Design Engineering X | Systems Engineering
[X | Electrical/I&C Design Engineering [C] | Engineering Programs
O Nuclear Fuel Services ] | Fire Protection Engineer
X | Engineering Equipment Reliability [ | Appendix R Engineer
Procurement Engineering O

O O

Other Organizations

X Operations X | Maintenance — E&C

[0 | Chemistry [] | Planning — Mechanical
[ | Licensing X | Planning - E&C

O Rad Protection X | pDU

Y Maintenance — Mechanical X | Nuclear Training

[ | Maintenance Support (|

O Outage Management O

O O

5.451 | Walkdown Requirements: Determine the need for walkdowns to look X O

at accessibility to the work area(s) and any special installation
considerations that need to be addressed during design development

B 10% (pre-design)
] 50%
X 90% (post-design; prior to ECP approval)

[T] Turnover

[ Other (Specify)
DX Other (Specify) Designer Walkdown for Layout

5.4.52 | Design Progress Meetings: Determine the need for design progress

meetings during design development

X | O

X 10% (pre-design)
[J 50%
[X) 90% (post-design; prior to ECP approval)

] Other (Specify)
[C] Other (Specify)
[1 Other (Specify)

CNG-CM-1.01-1003 Rev. 00200
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Applicable Action
Yes | No Tracking

Sect Design Input or Change Impact

Waiver of Required Walkdowns or Design Progress Meetings: Step 5.3F.5.f allows for waiver of any
Walkdown or Design Progress Meeting required by Step 5.3F. Rationale for and approval of such waivers
shall be documented in this space:

Approval:

Printed Name & Signature Date

The space below may be used for documenting any additional results of the Responsible Engineer/Engineering
Supervisor Initial Meeting (Record notes, decisions, and actions)

Technical Task/Risk-Rigor Assessment

Page 1 of 1

Attachment 1, Determination of Consequence Factors
HIGH CONSEQUENCE - If the change is not correctly evaluated and addressed, can it result in: YES | NO
Personal injury, safety issue O X

¢ Hot environment / heat stress

e Diving activities

¢ Hazardous materials

¢ Radiological Hazards >1 Rem for job, Dose rate > 1 Rem/hr.
¢ Any unmonitored release

Reactivity Management Event

Scram

Operability issue involving multiple trains of a safety related system operability

Unplanned Safety System Actuation/Loss

MEDIUM CONSEQUENCE - If the change is not correctly evaluated and addressed, can it result in:

Regulatory non-compliance (environmental, NRC, State)

Lost/limited Generation (>5%)

Adverse impact on outage (>2 hours) or project critical path

Operator Workaround or Challenge created or not addressed

Introduction of foreign material

Reactor coolant or steam generator'—chemistry transient outside of acceptable band.
Operability Issue involving one train of safety related equipment

Tech Spec violation

Reportable environmental consequence or violation

LOW CONSEQUENCE —If the change is not correctly evaluated and addressed, can it result in:

Unplanned Component Unavailability

Oolgloooo0Oo000o0lE|0o|olo
NRHZ IRRRNRNRNKRNZ|RR R

Unbudgeted financial consequences (=$50K)
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Applicable

Sect Design Input or Change Impact

Yes T No

Action
Tracking

Unplanned entry into a Tech Spec shutdown LCO
Unplanned Security vulnerability

Aggregate review: Are there any activities, conditions, or situations that, when combined with this activity, could
cause undesirable consequences?

Repeat functional failure of Maintenance Rule systems, structures or components with potential to create new (a)
(1) system.

Unplanned Fire Protection Vulnerability
» Emergency Plan affected
« High sensitivity issue with public or Regulator

Other unacceptable consequence not listed

* Security compensatory actions

« Fire protection compensatory actions

» Emergency plan affected

« NPDES permit affected

* High sensitivity issue with public or regulator.

* Potential adverse reduction in safety or production margins
* Other

X

O 0O 0O O
X K

X

Attachment 2, Determination of Risk Factors

HUMAN PERFORMANCE RISK FACTORS - Is the likelihood of a technical error increased by:

Overconfidence/complacency, “can-do™ attitude

Mental state (such as stress, illness, fatigue)

Conflicts (personality)

Knowledge/experience, low proficiency lack of skills/training/qualification.

First time or non-routine evolution

Method changed or new process/procedure

Infrequently performed

Frequently performed (habit intrusion), repetitive actions or monotony

High Complexity

Inadequate information available/problem not clearly understood

Availability/complexity of tools

Group think, lack of independence

High workload/schedule pressure

Distraction/interruptions

Availability of resources (people)

Unclear goals, roles, responsibilities

Lack of or unclear standards

Omission/failure to revise required document

Other issues:

PROCESS RISK FACTORS

[s the exact scope of the task NOT completely understood?

Are there parts of the task process/procedure that cannot be followed? Are we Out-Of-Process (OOPS)? Are there
parts of the task the current process does not address?

Are parts of the process or task not understood, unclear, or controversial

0| 0 |o| § |o|o|o|o|o|ojx|o|o|o|o|o|o|o|o|o|o|o|o| §

Is task on a fast track?

X

OR R (K| 8 IZIIZIZIXIIXIZIDIZIZIIZIEEIZIIZIIZHZIIZIEIZI%
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Sect Design Input or Change Impact ;: l; P hcal:z T/:ac:::)i:g
!s an outside organization, including external design organizations and equipment vendors, providing significant = 0
inputs?
Are the critical parameters NOT known? O X
Are all the tools, programs, and procedures necessary for the task NOT available and useable? a X
Is design basis NOT known? d ]
Are multiple parties or disciplines involved such that errors may be introduced via communication channels or 0] X
coordination?
Is this a Station first-time action, configuration change or process: O [
Is this. a First qf a Kind task‘." W'ill the prpduct or process result in opergtion outside of industry Operating O X
Experience? Is it the first application of this technology or methodology in the nuclear industry?
Other factors not listed: O X
TOTAL number of applicable Risk Factors 3
( Medium Consequence ) and ( <=3 Risk Ranking Factors ) = Requires normal review by station.

Page 1 of 3

Attachment 4, Technical Task Pre-Job Brief Form

Supervisor Performing Brief: Brad Wright

Date of Brief: 4/8/2010

Participants: David Dvorak — CCNPP
David Goode - S&L

Document/Task ID:
ECP-10-000208

Task Description:

Intake Structure Level Radar Probe Installation — Temporary Installation

Resources and Estimated Time to Complete:

Task Due Date/Time: 4/30/2010

Minimum Briefing Expectations

Key Briefing Points

Define Scope:

Clearly define the task and what the task entails (scope).
Discuss how the scope of the task was validated.

Install 18 radar level probes (9 per unit) at the intake
structure for level monitoring. Each unit will have 6
installed downstream of the traveling screens and 1
upstream of the trash rakes. Additionally, a probe is
installed on the bay side of traveling screens 11B and
12A (Unit 1) and 25B and 26A (Unit 2). All radar
probes will provide local level indication, except those
installed upstream of the trash rakes. These probes will
have a remote indicator mounted near the transmitter.

Roles and Responsibilities:

Clearly define roles and Responsibilities (such as
performer, preparer, checker, independence of verifier,
project coordinator, corporate, Non Station Personnel).

Design to be prepared by S&L
In-house RE is Dave Dvorak

Critical Parameters:

Assumptions, inputs, or requirements that if allowed to
be untrue or not met, would adversely affect the task
outcome.

None

Procedure/Standards:

Discuss and ensure proper understanding of the
procedures and standards applicable to the task (such as

CNG-CM-1.01-1003 Rev 02 (Design and Config.)
CNG-CM-1.01-1004 Rev 00 (Temp Change Process)
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Sect Design Input or Change Impact

Applicable Action
Yes | No Tracking

Equipment Reliability, Configuration Control, Standards,
and Industry Codes & Standards) Bring copy (copies) of
governing process procedure for the task to the brief.

CNG-CM-1.01-2003, Rev 00 (Owner Acceptance)
List all output products (ECN, etc)
RE to develop Forms

]

Training and Qualification:

Review personnel qualifications. Establish appropriate
mentoring and oversight of appropriate.

None

Lessons Learned:

Discuss previous lessons learned and experience
(Operating Experience, Corrective Action Program &
individual) that may be applicable to this task,
particularly those involving human performance errors.

Clearly identify mounting details and ensure hardware
specified on BOM is consistent with mounting.

Fundamentals:
Discuss applicable fundamentals.

Page 2 of 3

Attachment 4, Technical Task Pre-Job Brief Form (Continued)

Additional Briefing Topics validate the risk factors chosen with the briefing members.

Consequence Mitigation: For each consequence factor identified in Attachment 1, list the factor and the

actions to be employed.

Consequence Factors | Compensating Action

Owner Due Date

NONE

Human Performance Risk Mitigation: For each human performance risk factor identified in Attachment 2,

list the factor and the actions to be employed to mitigate that risk.

Risk Factors Compensating Action Owner Due Date

High workload/schedule 1. S&L to use resources in 1. Goode 1. 4/30/2010
pressure (late design Chicago

start — required for 6/1

commitment) 2. Coordinate CCNPP project 2. Wright 2. 4/30/2010

review.

team for design inputs and

Process Risk Mitigation: For each process risk factor identified in Attachment 2, list the factor and the

actions to be employed to mitigate that risk.

Risk Factors Compensating Action

Owner Due Date
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. Applicable Action
Sect Design Input or Change Impact Yes l No Tracking
Project on a fast track 1. Parallel reviews by S&L 1. Goode 1. 4/30/2010
and CENG

Supplemental reviewers

2. Owner Acceptance 2, erght 2. 4/30/2010
Review process

Outside Design Communicate with vendor to Goode 4/30/2010
Organization confirm operation and setup
of radar probes

Page 3 of 3
Attachment 4, Technical Task Pre-Job Brief Form (Continued)
Required? Follow-up Action Owner Date J;:;f::;il
Yes Progress update S&L Weekly Project Schedule
0, 0, 0,
Yes 10 /° /30% /90% S&L As scheduled Project Schedule
reviews
No ITPR or CRB
Additional Pre-job
No Brief
No Other (specify)
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1.0 PURPOSE: (CNG-FES-007, SECTION 5.3.1)

e Provide an overview of the proposed activity and its interfaces.

This change installs eighteen radar level probes (9 per unit) in the intake structure to monitor level. Twelve radar level probes (6
per unit) are installed downstream of the traveling screens in existing penetrations located on the intake structure. Four radar
probes (2 per unit) are installed between the trash rakes and the traveling screens. These components each contain local
indication for monitoring. An additional two radar probes (1 per unit) are located upstream of the trash rakes. These components
are located under the intake structure grating and are not easily accessible for local monitoring due to safety requirements in
proximity to the bay. As a result, remote indication modules are connected to these radar probes and installed on power racks
located between traveling screens for monitoring. All radar probes are powered from 24Vdc power supplies (one per unit),
distributed to each probe from local junction boxes also installed per this change.

Installation of this change is a temporary configuration for the radar probes. The permanent installation will provide remote
indication back to the control room per ECP-10-000209.

2.0 FUNCTIONS: (CNG-FES-007, SECTION 5.3.2)

e Basic functions of each structure, system, and component. (NOA-1, Question 1)

The basic function of the radar probes is to provide local indication to monitor intake structure level. All components installed
per this change are expected to operate during all plant modes. However, instrumentation is for monitoring purposes only and is
not credited for any function during off-normal, abnormal, or emergency operation.
e Interface requirements including definition of the functional and physical interfaces involving structures, systems, and
components: (NOA-1, Question 7)
o The effect on existing plant equipment capability, such as DC battery loads, AC bus capacity, available stored water
inventory, service instrument air capacity, water systems capability (intake, service and component cooling water), and
HVAC capability;
Instrumentation installed per this ECP is powered through temporary 24Vdc power supplies that receive 120Vac power
from local welding carts located in closed, ventilated rooms near screens 14B (Unit 1) and 25A (Unit 2). Welding carts
are to be supplied by CCNPP prior to implementation of this change. See Form 7A for evaluation of the power supply.
o The effect of cumulative tolerances in the design;
The changes associated with this ECP do not impact cumulative design tolerances.
o The effect on design and safetv analyses to ensure the analvtical bases remain valid;
Changes associated with this ECP do not impact the design of safety analyses.
o The compatibility with unimplemented design changes to specify any required sequence for implementation;
Changes associated with this ECP are not impacted by unimplemented design changes.

o Compatibility with Technical Specification requirements.

Changes associated with this ECP do not have any Technical Specification requirements.

3.0 FAILURE EFFECTS: (CNG-FES-007, SECTION 5.3.3)

o Failure effects requirements of SSCs including a definition of those events and accidents which they must be designed to
withstand. (NQA-1, Questionl9)

Instrumentation installed per this change is not credited for monitoring in any design basis event or accident. A failure of a radar
probe would only result in the loss of local intake structure level indication. Separate instrumentation is relied upon for control
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room indication of intake structure level and circulation pump control. Therefore, no failure effects requirements are associated
with this change.

o Reliability requirements of structures, systems, and components including their interactions, which may impair functions
important to safety (NQA-1, Question 30)

Instrumentation installed per this change is relied on for non-safety related local monitoring and does not interface with any
systems or components providing control related to safety. Therefore, no equipment reliability requirements are associated with
this change.

4,0 CODES, STANDARDS, REGULATORY REQUIREMENTS AND CLASSIFICATION: (CNG-FES-007, SECTION 5.3.4)

o Codes and standards, regulatory requirements and commitments or responses to Federal, State, and Local Regulations

(NQA-1, Question 3).

1. IEEE STD. 383 — Qualifying Class 1E Electric Cables and Field Splices for nuclear Generating Stations,
Rev. 2008

NFPA 70: NEC Handbook 2008
AWS D1.1, Structural Design and Welding
AISC Manual of Steel Construction, 7% Edition or later

AR A

ACI 318-63 Building Code Requirements for Reinforced Concrete

5.0 REFERENCES:

1. VTM 12335-030 - Ohmart-Vega Vendor Manual
a. Tab 1 - VEGAPULS 65 Operating Instructions
b. Tab 2 - PLISCOM Operating Instructions
c. Tab3 - VEGADIS61 Operating Instructions
2. Phoenix Contact Data Sheet 102050_01_en — Power Supply Unit, Primary Switch Mode

CONTINUATION

Design Change Technical Evaluation must include FORM 7A or FORM 7B or both,
X] FORM 7A is attached
[0 FORM 7B is attached
[0 Additional Pages attached
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6.0 DESIGN OPERATION AND PERFORMANCE REQUIREMENTS:

Performance requirements such as capacity. rating, system output (NOA-1, Question 2).

The maximum measurable range of the radar probes installed per this change is approximately 99 ft (Ref 1). Each radar
probe is mounted around the 10’ elevation and required to measure intake structure level which reaches a maximum depth at
the (-) 26’ (below sea level) elevation corresponding to the bottom of the intake structure at the traveling screens. Therefore,
the maximum range needs to encompass at least 40’ to allow for some margin in the measurement. Therefore, the range of
the probes is acceptable with respect to the process.

To satisfy a plant commitment, the probes must provide local indication of intake structure level. All radar probes are
equipped with an integral display mounted on the top of each module. The exception is the two probes installed under the
front of the intake structure upstream of the trash rakes. Due to safety requirements required to access these components for
monitoring, each has an indicator routed back to power racks between the nearest set of traveling screens. This location
does not have any special safety requirements and is easier for personnel to view. As a result, this change satisfies the plant
commitment to install local level indication at the intake structure.

No existing accuracy requirements are placed on intake structure level monitoring. However, resolution is 0.039 in. with a
deviation of + 0.394 in. per (Ref. 1). This shall be used for operations to determine impact of local indicators on procedures.

Design conditions such as pressure, temperature, fluid chemistry, and voltage. (NQA-1, Question 4)

Radar probes are 2-wire (loop powered) components powered by an external 24Vdc power supply. Each probe provides a
4-20mA output signal to its local indicator.

Loads such as seismic, wind, thermal, and dynamic; the cumulative effect of design changes on the analytical design basis.

(NQA-1, Question 5)

See the structural requirements section below for an evaluation of the effects on loading due to this change.

*

Material requirements including such items as compatibility, electrical insulation properties, protective coatings, and
corrosion resistance. (NOQA-1, Question 8)

All components installed per this change, including mounting assemblies, junction boxes and cables are located outdoors on
the intake structure and exposed to the elements. Stainless steel shall be used to fabricate mounting assemblies to prevent
rusting. Junction boxes shall have a rating of NEMA 4 or better, and cables shall be outdoor type to withstand exposure to
weather.

Mechanical requirements such as vibration, stress, shock, and reaction forces. (NOA-1, Question 9)

Each radar probe located downstream of the traveling screens is installed in an existing penetration using a mounting
assembly designed per this change. The mounting assembly is made up of three sub-assemblies that are bolted together.
The design of the assembly secures the radar probe to the intake structure, allows easy cable terminations and view of
indication, and protects the radar probes from damage. Detailed drawings of the assembly and sub-assemblies can be found
in Form 9, [nstalfation and Testing Instructions.

Structural requirements covering such items as equipment foundations and pipe supports. (NOQA-1, Question 10)

Water level monitoring instrumentation is to be mounted to the intake structure. Since the intake structure concrete is
safety-related, these mountings will be analyzed per Seismic Category II over I criteria. The SSE loading condition will be
conservatively considered with normal operating allowable loads. Unless noted otherwise, the peak acceleration is
conservatively used to qualify the instrumentation supports, with 1% damping considered for SSE. The SSE accelerations
are 1.875 x (6.20g) = 11.625g (use 11.7) horizontally and 1.875 x (0.51g) = 0.956g (use 1.0) vertically. Accelerations are
taken from the response spectrum curves in Calculation No. CA04085 Attachment F, for the intake structure.

Form 9 Installation sketches 001 and 002 depict the mounting of the VEGAPULS 65 radar sensor and PLICSCOM
adjustment module through penetrations in the concrete. The combined weight of the radar sensor and the module is about 7
Ibs. The critical element of the support is the 1”° x 1 x 1/8” angle in the penetration. The total weight of the support is
approximately 50 lb, and the actual natural frequency of the suppott is about 39 Hz, which is in the rigid zone of the
response spectra curves. The corresponding ZPA for all the curves is below unity, which is much less than the
conservatively assumed peak accelerations. Therefore, all components of the support are considered acceptable by
Engineering Judgement based on the small magnitude of the seismic loads.
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Form 9 Installation sketch 003 depicts the mounting of the VEGAPULS 65 radar sensor and PLICSCOM adjustment
module to the wall of the intake structure, The total weight of the equipment and mounting is approximately 17 Ibs. Dead
load plus peak SSE seismic load results in applied bending moments of Mx = 1000 in-lbs and My = 1000 in-Ibs in the plane
of the wall, and Mz = 826 in-lbs as a torsional moment perpendicular to the plane of the wall. These moments result in a
maximum plate bending stress of 7.9 ksi, which is much less than the 22.5 ksi bending stress allowed for a stainless steel
plate under normal operating loads. Thus, the plates are adequate for supporting the equipment. The 3/16” all-around fillet
weld has a capacity of 2.98 kips/in, which is much greater than the applied dead plus SSE seismic weld stress of 0.73
kips/in. Therefore, the all-around fillet weld is acceptable. The dead plus SSE seismic tension in a single anchor is
computed to be 427 Ibs, while the dead plus SSE seismic shear in a single anchor is computed to be 140 Ibs. Given the
allowable tension load of 683 Ibs and an allowable shear load of 1261 Ibs, the linear interaction ratio for the anchors is 0.73
which is less than 1.0 and is therefore acceptable.

Form 9 Installation sketch 004 depicts the mounting of the VEGADIS 61 level indicator. The total weight of the equipment
and mounting is approximately 30 lbs. The equipment is mounted to a 4" thick backing plate. Applying dead load and
peak SSE seismic loads and considering the backing plate acting in one-way bending results in a plate bending stress of 14.4
ksi, which is less than the 22.5 ksi allowed for a stainless steel plate under normal operating loads, and therefore the plate is
adequate. The anchors used are the same as in Installation Sketch 003 while the anchor forces here are less than those in
Form 9 Installation Sketch 003. Thus the anchors are acceptable by comparison.

Form 9 Installation sketch 008 depicts the mounting of the VEGAPULS 65 radar sensor and PLICSCOM adjustment
module underneath grating. The total weight of the equipment and mounting is approximately 15 lbs. The actual natural
frequency of the support is approximately 50 Hz, which is in the rigid zone of the response spectra curves. The
corresponding ZPA for all the curves is below unity, which is much less than the conservatively assumed peak accelerations.
Therefore, all components of the support are considered acceptable by Engineering Judgement based on the small magnitude
of the seismic loads.

In addition to the installation of instrument supports, a 3” deep trench will be excavated in the EL 10°-0” floor slab of the
intake structure to accommodate buried conduijt. The top 1 4™ of the concrete is concrete topping, and has no structural
purpose. Thus, only 1 %2 of the concrete excavated is structural concrete. With the removal of the 1 %2 of structural
concrete, the moment capacity of the beam is reduced by approximately 15%, and this trenched portion of the slab will not
see its design live load during this time. When the trenches are filled with concrete, after 28 days, the slab will be at full
design capacity. Therefore, the removal of this concrete has an insignificant impact on the structural integrity of the EL 10°-
0" slab.

e Hydraulic requirements such as pump Net Positive Suction Head (NPSH), allowable pressure drops, and allowable fluid
velocities. (NQA4-1, Question 11)

The changes associated with this ECP have no hydraulic requirements.

o Chemistry requirements including provisions for system flushing, batch sampling and in-line sampling. Power plant water
chemistry treatment for primary systems, steam generator, and plant limitations on water chemistry. (NQA-1, Question 12)

The changes associated with this ECP have no chemistry requirements.

e Electrical requirements such as source of power, load profile voltage, electrical insulation, motor requirements, physical
and electrical separation of circuits and equipment; the effect of cable routing or rerouting on the cable tray system
(loading, seismic capability, and capacity I imitations) (NQA-1, Question 13)

The radar probes are two-wire devices that are loop powered from two temporary 24 Vdc power supplies (one per unit, 9
probes each). Each radar probe has a maximum current of 22 mA. Therefore, each power supply must be able to supply the
maximum current draw from each radar probe all at once or 248 mA (125% max). The Phoenix Contact power supply
specified on Form 11, Bill of Materials has a maximum output current output of 1.5A (Ref 2). In addition, the power supply
complies with DIN VDE 0106 for protection against electric shock (Ref. 2) as required by the radar probe (Ref. 1).

Power is supplied via 2/C shielded 20 AWG cable for all radar probes. Power cable is distributed at junction boxes located
inside each equipment where the power supplies are installed. Junction boxes are also installed at the far north end and far
south end of the traveling screens to distribute power to radar probes upstream of the traveling screens. See Form 9,
Installation and Testing Instructions for a detailed junction box layout. Wiring for the two remote indicators for ILIT1100
and 2LIT2100 is via a 4/C shielded 20 AWG cable routed in conduit along with its power cable.
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Embedded conduit is installed to support the power cable for radar probes mounted upstream of the traveling screens and
below the 10’ elevation surface of the intake structure. Conduit below grade shall be encased in concrete per Form 9,
Installation and Testing Instructions, and shall be Polystyrene Type 1 conduit per E-406 Section 105.3; all other conduit shall
be rigid steel. The route for the conduit starts between traveling screens 11B/12A for 1LIT1100, 1LIT1101B and
1LIT1201A and between 25B/26A for 2LIT2100, 2LIT2501A and 2LIT2601A. Conduit is not scheduled per this change.
See Form 9, Installation and Testing Instructions for detailed conduit routing. All other power cable installed per this
change is unscheduled and field routed open air between junction boxes and radar probes.

All cable shall be procured as non-safety related cable and takes exceptions to specification SP-317 as this change is to a
non-safety related system. Cable selected contains PVC insulation and jacket; however, it meets the specifications for Class
1E cable per IEEE 383. Therefore, it meets the recommendations from Fire Protection in Form 17, Fire
Protection/Appendix R Review Fire Protection Design Features Checklist for flame retardant cable and is qualified to be
installed in nuclear power plants. In addition, the cable is only rated to 300V rather than 600V. This is acceptable however,
since this is a low voltage application (24 Vdc) that will never challenge the voltage rating of the cable. Since the
permanent modification will route cable through conduit rather than free-air, all conduits are dedicated conduit and will not
contain any other cables. Therefore, it is acceptable to procure cable as non-safety related cable as it will not be routed with
any safety related cable upon permanent installation.

o Operational requirements under various conditions, such as startup, normal operation, shutdown, maintenance, abnormal
or emergency operation, special or infrequent operation including installation of design changes, and the effect of system
interaction. (NQA-1, Question 15)

The changes associated with this ECP are temporary and provide local indication of intake structure level during normal
operation. They are not required to operate during any other plant condition.

o Instrumentation and control requirements including indicating instruments, controls, and alarms required for operation,
testing, and maintenance. Other requirements such as the type of instrument, installed spares, range of measurement, and
location of indication are included (NQA-1, Question 16)

This change installs radar level probes at the Unit 1 and Unit 2 Intake structure. Each radar probe is assigned a ComplD per
this change as follows:

CompID Description
1LIT1100 Unit 1 Trash Rake Upstream Radar Level
ILIT1101A Traveling Screen 11 Upstream Radar Level
ILIT1101B Traveling Screen 11 Downstream Radar Level
ILITI201A Traveling Screen 12 Upstream Radar Level
1LIT1201B Traveling Screen 12 Downstream Radar Level
1LIT1301B Traveling Screen 13 Downstream Radar Level
1LIT14018 Traveling Screen 14 Downstream Radar Level
tLIT1501B Traveling Screen 15 Downstream Radar Level
ILIT1601B Traveling Screen 16 Downstream Radar Level
2LIT2100 Unit 2 Trash Rake Upstream Radar Level
2LIT2601A Traveling Screen 26 Upstream Radar Level
2LIT2601B Traveling Screen 26 Downstream Radar Level
2LIT2501A Traveling Screen 25 Upstream Radar Level
2LIT2501B Traveling Screen 25 Downstream Radar Level
2LIT2401B Traveling Screen 24 Downstream Radar Level
2LIT2301B Traveling Screen 23 Downstream Radar Level
2LI1T2201B Traveling Screen 22 Downstream Radar Level
2LIT2101B Traveling Screen 21 Downstream Radar Level
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An integral indicator is mounted on top of the electronics module for each radar probe. Components 1LIT1100 and
2LIT2100 are located inside a safety area that requires personal floatation gear for entry. Therefore, these probes are
connected to indicators that are mounted on existing power racks between traveling screens that have no safety requirements
to view. The level indicators are assigned the following ComplDs:

CompID Description
1LI1100 Unit 1 Trash Rake Upstream Radar Level Indicator
2L12100 Unit 2 Trash Rake Upstream Radar Level Indicator

The integral indicator also serves as the configuration/adjustment module. The initial setup and configuration of the radar
probes is to be performed by the vendor with oversight from CCNPP. This setup shall be documented and maintained to
support documentation required for the permanent installation of these transmitters per ECP-10-000209. Also see Form 10,
Turnover Closeout Plan for this requirement.

*  Redundancy, diversity, and separation requirements of structures, systems, and components. (NQA-1, Question 18)

Since the power supply and current signal are carried on the same two-wire cable, reliable separation shall exist between the
supply circuit and the mains circuit per DIN VDE 0106 part 101.

o Fire protection or resistance requirements: Safe shutdown analyses, the introduction of safe shutdown equipment into fire
areas; Routing of piping and electrical cables and the necessity for cable fireproofing and/or fire stops; Fire detection and
Jive suppression capability; Fire barrier capability including fire door installation; Fire dampers; Access to fire fighting
and emergency equipment; Use of non-combustible materials; Introducing combustible materials into safe shutdown areas
by design or during installation or operation; Smoke and toxic gas generation. (NQA-1, Question24)

The changes associated with this ECP do not have and Fire protection or resistance impacts. Cable installed at radar probes
is approved per IEEE 383 to be flame retardant as recommended by CCNPP Fire Protection. See Forms 16 and 17 for Fire
Protection and Appendix R screenings.

®  Requirements for criticality control and accountability of nuclear materials (NQA-1, Question 32)

The changes associated with this ECP do not have any control or accountability of nuclear materials requirements.

7.0 APPLICATION ENVIRONMENT: (CNG-FES-007, SECTION 5.3.3)

o Environmental conditions anticipated during storage, construction, operation, and accident conditions, such as pressure,
temperature, humidity, corrosiveness, site elevation, wind direction, exposure to weather, flooding, nuclear radiation,
electromagnetic radiation, and duration of exposure; qualification test requirements; shelf or service life limitations. (NQA-
1, Question 6)

All components installed per this change are located outside at the intake structure. It can be conservatively assumed that
the outdoor temperature at the intake structure has a maximum range of 0°F to 110°F. All components installed per this
change, except the power supply, are required to withstand exposure to rain, sleet and snow. In addition to the ambient
(outside) temperature, the radar probes measure water level from the Chesapeake Bay that is conservatively assumed to have
a temperature range of 32°F to 90°F.

The radar level probes have an ambient rating of -40°F to 176°F (Ref. 1) for their electronics unit, which is acceptable for
the expected operating and storage range. In addition, each probe can measure a medium with a process temperature
between -40°F and 266°F (Ref. 1), which is acceptable for the expected process temperature. In addition, each probe comes
with an integral or remote indicating module with an ambient temperature rating of 5°F to 158°F (Ref. 3 and 4), which is
just outside the lower end of the expected operating range. However, due to the nature of this change (non-safety related),
the fact that the modules only provide local indication, and the unlikely probability that local indication would be desired
during these extreme temperatures; the difference in rated and expected temperatures is acceptable.

The power supply has an ambient temperature of 5°F to 158°F (Ref. 2), which is also just outside the lower end of the
expected operating range. This is acceptable for the same reasons as the indicators. In addition, the power supply is
mounted inside a structure, which is likely to be warmer than the outside temperature.
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8.0 FIELD INTERFACE: (CNG-FES-007, SECTION 5.3.3)

o Layout and arrangement requirements. (NQA-1, Question 14)
The changes associated with this ECP do not have layout or arrangement requirements.

o Test requirements including pre-operational and subsequent periodic tests and the conditions under which they will be
performed. (NQA-1, Question 20)

Preliminary and Post-installation testing shall be performed as required per Form 9, Installation and Testing Instructions.
No periodic testing is required per this change.

o Accessibility, maintenance, repairs and pre-service and in-service inspection requirements for the plant including the
conditions under which these will be performed (NQA-1, Question 21).

The changes associated with this ECP do not have accessibility, maintenance, repairs or pre-service and in-service
inspection requirements. Per VTM 12335-030, radar probes do not require periodic maintenance; however, it is suggested
that a check of the instrument measurement against a field measurement be performed at intervals in accordance with the
Equipment Reliability Classification established per 201000229 Form 10, Turnover Closeout Plan.

»  Personnel requirements and limitations including the qualification and number of personnel available for operation,
maintenance, testing and inspection, and radiation exposures to the public and facility personnel. (NQA-1, Question 22)

The changes associated with this ECP do not have personnel requirements or limitations.

o Safety requirements for preventing personnel injury including such items as radiation safety, minimizing radiation exposure
to personnel, criticality safety, restricting the use of dangerous materials, escape provisions from enclosures, and grounding
of electrical systems (NQA-1, Question 28).

Installation of 1LIT1100 and 2LIT2100 require entry into a safety area that requires personal floatation gear. This should be
worn when applicable in accordance with Form 9 Installation and Testing Instructions.

s Materials, processes, parts, and equipment suitable for application. (NQA-1, Question 27)
Material used for this application shall be per Form 11, ECP Materials List.
o Quality and quality assurance requirements (NQA-1, Question 29)

The components installed per this change are non-safety related. Therefore, NQA-1 requirements are not specifically
invoked.

o Interface requirements between equipment and operation and maintenance personnel (NQA-1, Question 31)

Local indication at each radar probe and 1LI1100 and 2L12100 may be incorporated into procedures as necessary. This is to
be determined by operations per 201000229 Form 10, Turnover Closeout Plan.

o Load path requirements for installation, removal, and repair of equipment and replacement of major components (NQA-1,
Question 33)

The changes associated with this ECP have no load path requirements.

9.0 OTHER (NQA-1 REQUIREMENTS): (CNG-FES-007, SECTION 5.3.3)

o Security requirements to include access and administrative control requirements and system design requirements including
redundancy, power supplies, support system requirements, emergency operational modes, and personnel
accountability(NQA-1, Question 17)

Each radar probe indicating and adjustment module has the option to require a PIN number to change the settings. If the
PIN option is enabled, only read functions are permitted without entering the PIN. This option is a permanent setting on the
module.

o Transportability requirements such as size and shipping weight, limitations, ICC regulations. (NQA-1, Question 23)
The changes associated with this ECP do not have transportability requirements.

o Other requirements to prevent undue risk to the health and safety of the public. (NQA-1, Question 26)
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The changes associated with this ECP do not have other requirements related to public health and safety.
o  Handling, storage, cleaning, and shipping requirements. (NQA-1, Question 25)

The radar probes installed per this change shall be shipped in accordance with instruction notes included on packaging.
Storage shall be in un-opened original packaging until time of use. Storage shall be under the following conditions:

o Notinthe open

e  Dry and dust free

¢ Not exposed to corrosive media
e  Protected against solar radiation

¢  Avoiding mechanical shock and vibration
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Describe in Section B the operational impact of the change, if any. Include the following, as applicable,

How the system operates differently from what it did. :

Changes to the functional and operational characteristics of the system or component. ;

Impact of this change on the simulator software, e.g., flow coefficients on valves, and hardware

Electrical, interlocks, power supply, control schemes, alarm and indication changes, etc.

Mechanical, capacity changes, effect on system parameters, setpoint changes, equipment additions or

deletions, cross-connects, etc.

e Valves, changes in failure mode, capacity drive mechanism, actuation signal alarm and control function or
location, etc.

o Technical Specification, “How must operation change?

e  Are new or changes to current operator movements required?

o  Potential for this modification to inadvertently cause a reactor trip, including:
e s any affected equipment trip sensitive or located in trip sensitive areas? :
¢ Will construction activities impact trip sensitive equipment or occur in trip sensitive areas? |
Will post modification testing impact trip sensitive equipment?
Potential for this modification to impact the control or monitoring of reactivity
Potential for this modification to affect changes in operating limits and changes in operating margins and :
strategies.

e  For core reloads, evaluate and determine if there will be significant changes in core physics or reactivity
coefficients.

¢ Recommendations for special post-modification testing, e.g., testing for potential side effects due to changes in j
system operation, if any 3

¢ Recommendations for special Operator or Maintenance training, if any

e Recommendations for unique configuration documentation or logistic support, if any. i

e  Other recommended compensatory measures, if any, e.g., mock-ups, simulation i

¢ Discuss potential for MOD to impact control of core monitoring, operating limits, core physics, and reactivity :

e

This change installs radar level probes at the Intake Structure to provide local level indication only. Each probe
provides local level indication from an electronic display module on the top of the component. The exception is the
indication for 1LIT1100 and 2LIT2100, which is located on the east intake structure wall at new remote indicators
[LIT100 and 2L12100 respectively. The radar probes do not provide control room indication or alarms and have no
input to control related functions. Refer to the following ECNs for location of instrumentation for level monitoring.

ComplID Description ECN
1LIT1201B Traveling Screen 12 Downstream Radar Level ECP-10-000208 61348-0039
1LIT1301B Traveling Screen 13 Downstream Radar Level ECP-10-000208 61349-0042
1LIT1401B Traveling Screen 14 Downstream Radar Level ECP-10-000208 61349-0042
1LIT1501B Traveling Screen 15 Downstream Radar Level ECP-10-000208 61349-0042
1LIT1601B Traveling Screen 16 Downstream Radar Level ECP-10-000208 61349-0042
2LIT2501B Traveling Screen 25 Downstream Radar Level ECP-10-000208 63351SH001-0031
2LIT2401B Traveling Screen 24 Downstream Radar Level ECP-10-000208 63350-0040
2LIT2301B Traveling Screen 23 Downstream Radar Level ECP-10-000208 63350-0040
2L1T2201B Traveling Screen 22 Downstream Radar Level ECP-10-000208 63350-0040
2LIT2101B Traveling Screen 21 Downstream Radar Level ECP-10-000208 63350-0040
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ComplD

Description

ECN

1LIT1101B

Traveling Screen 11 Downstream Radar Level

ECP-10-000208 61348-0039

2LIT2601B

Traveling Screen 26 Downstream Radar Level

ECP-10-000208 63351SH001-0031

ILIT1101A

Traveling Screen 11 Upstream Radar Level

ECP-10-000208 61348-0039

1LITI201A

Traveling Screen 12 Upstream Radar Level

ECP-10-000208 61348-0039

2LIT2601A

Traveling Screen 26 Upstream Radar Level

ECP-10-000208 63351SH001-0031

2LIT2501A

Traveling Screen 25 Upstream Radar Level

ECP-10-000208 63351SH001-0031

1LIT1100

Unit 1 Trash Rake Upstream Radar Level

ECP-10-000208 61348-0039

2LIT2100

Unit 2 Trash Rake Upstream Radar Level

ECP-10-000208 63351SH001-0031

1L11100

Unit 1 Trash Rake Upstream Radar Level Indicator

ECP-10-000208 61348-0039

2L12100

Unit 2 Trash Rake Upstream Radar Level Indicator

ECP-10-000208 63351SH001-0031

CNG-FES-015 Rev. 00002




FORM 9, INSTALLATION AND TESTING INSTRUCTIONS
(Sheet 1 of 10)

- A. INSTALLATION INSTRUCTIONS:

This installation section addresses the changes associated with the installation of new radar level probes at the Units
1 & 2 intake structure. All work associated with this ECP is classified as non-safety related and shall be planned
and controlled in accordance with the applicable procedures and specifications.

General Notes:
Installation steps may be performed in any order as determined by the field.

Radar probes are being installed in temporary configuration by this modification. The level indicator
numbers have been assigned in FCMS but the junction box numbers, cable numbers and conduit numbers
will not be assigned due to this temporary configuration. Conduits will be installed in the concrete and will
remain in place but will not be numbered until the next modification ECP-10-000209 is installed.

Precautions:

When working on the waterfront, ensure site procedures for fall protection, Personnel Floatation Devices
and other safety procedures are followed.

Pre-Installation Instructions
NOTE: Additional assemblies shall be fabricated at the direction of the System Engineer
1. Fabricate 6°/8” penetration mounting sub-assemblies (10 each) per Installation Sketch #1
Fabricate 10” penetration mounting sub-assemblies (2 each) per Installation Sketch #2
Fabricate anchor mounting brackets (4 each) per Installation Sketch #3
Fabricate bay level mounting brackets (2 each) per Installation Sketch #8
Fabricate Level Indicator Brackets (2 each) per Installation Sketch #4
Build junction boxes per Installation Sketch #6

A o

At penetration locations, top of penetration shall be ground flush with concrete to provide flush mounting
surface.

8. Replace rail mount attachment with wall mount attachment on 1LI11100 and 2L12100

Installation Instructions
NOTE: Sub-section installations can be perform‘ed in any order.

Junction Box Installation

1. Install junction boxes with supports for transmitters located upstream of the traveling screens to intake
structure deck per E-406 Section 104.3 Sht 65 (Behind 11B/12A for 1LIT1100, ILIT1101A and
ILIT1201A and behind 25B/26A for 2LIT2100, 2LIT2501A, and 2LIT2601A per Installation Sketch #5).
Mount per Installation Sketch #6. Verify box locations with Project Manager (PM) prior to installation.

2. Install junction boxes with supports for power distribution inside equipment rooms behind screens 14B and

25A per E-406 Section 104.3 Sht 61 (Reference Installation Sketch #5). Mount per Installation Sketch #6.
Verify box locations with PM prior to installation.
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Embedded Conduit Installation

3.

Scan area where conduit is to be installed between screens 11B/12A and 25B/26A, extending out to trash
rakes, to identify any existing conduits or rebar (Ref. ECP-10-000208 61348-0039, ECP-10-000208
63351SH001-0031 and Installation Sketch #5).

NOTE: The following step requires cutting of concrete.

Lay out conduit route using Installation Sketches #5 and #9 as a guide to cut concrete from junction boxes
to instrument locations for ILIT1100, 1LIT1101A and 1ILIT1201A on the north side of the intake structure
and 2LIT2100, 2LIT2501A, and 2LIT2601A on the south side. Remove upper 3” of concrete along
conduit route. CAUTION: DO NOT cut any rebar or remove concrete more than 3” deep.

Install PVC conduit below grade for radar probes upstream of the traveling screens per E-406 and
Installation Sketch #9. Conduit length shall be adequate to stub out of concrete once poured.

Field route rigid steel conduit from junction boxes to PVC conduits and connect using CG fittings to
prevent water intrusion {(Reference Installation Sketch #5).

Inspect and check conduit to assure continuity and correct position in accordance with E~406 Section 105.3.
Encase conduit in concrete per E-406 Section 105.3 and C-0010. Roughen the sides and the bottom of the

trench before pouring to ensure adequate bond. Fill trench with structural concrete that conforms to
Bechtel Specification 6750-C-9 and shall be class C-1 concrete (4000 psi min at 28 days).

Remote Indicators

9.

10.

11

12.

Field locate remote indicator 1L11100 either on east intake structure wall or racks located between traveling
screen sets. Verify location with PM prior to installation.

Install remote indicator mounting brackets for 1LI1100 per Installation Sketch #4 and VTM 12335-030 Tab
3.

Field locate remote indicator 2LI12100 either on east intake structure wall or racks located between traveling
screen sets. Verify location with PM prior to installation.

Install remote indicator mounting brackets for 2L12100 per Installation Sketch #4 and VTM 12335-030 Tab
3.

Power Supply Installation

NOTE: The following steps assume welding carts are located inside structure intake equipment rooms.

13.

14.

15.

16.

Inside intake structure room located behind traveling screen 14B, attach temporary DIN rail to welding
cart. Use DIN rail as template to drill holes in cart and attach using machine screws.

Attach 24Vdc power supply to DIN rail.
Wire electrical pigtail cord to 120VAC input terminals L(+) & N(-).

Inside intake structure room located behind traveling screen 25A, attach temporary DIN rail to welding
cart. Use DIN rail as template to drill holes in cart and attach using machine screws.
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17. Attach 24Vdc power supply to DIN rail.

18. Wire electrical pigtail cord to 120VAC input terminals L{+) & N(-).

Cable Install
NOTE: Cables shall be routed along the existing fiberglass pipes for support and protection. Cables to be
attached using tie-wraps or other approved means. Ensure all cables are properly supported and attached.

19. Field route cable between power supplies and corresponding junction boxes inside equipment rooms using
E-406 Section 102 as guidance per Installation Sketches #5, #6, and #7. At power supplies, 24Vdc power
is connected across terminals 24V and 0V.

20. Field route cables from equipment room junction boxes to radar probe locations for the following
components using Installation Sketch #5 and E-406 Section 102 for guidance. Cables shall be routed
through existing penetrations in equipment rooms.

ComplD Description Power Supply Location
1LIT1201B Traveling Screen 12 Downstream Radar Level 14B Equipment Room
1LIT1301B Traveling Screen 13 Downstream Radar Level 14B Equipment Room
1LIT1401B Traveling Screen 14 Downstream Radar Level 14B Equipment Room
1LIT1501B Traveling Screen 15 Downstream Radar Level 14B Equipment Room
1LIT1601B Traveling Screen 16 Downstream Radar Level 14B Equipment Room
2LIT2501B Traveling Screen 25 Downstream Radar Level 25A Equipment Room
2LIT2401B Traveling Screen 24 Downstream Radar Level 25A Equipment Room
2LIT2301B Traveling Screen 23 Downstream Radar Level 25A Equipment Room
2LIT2201B Traveling Screen 22 Downstream Radar Level 25A Equipment Room
2LIT2101B Traveling Screen 21 Downstream Radar Level 25A Equipment Room

21. Field route power cable from junction box in equipment room behind traveling screen 14B to junction box
located at the north end of the intake structure per Installation Sketch #6.

22. Field route power cable from junction box in equipment room behind traveling screen 25A to junction box
located at the south end of the intake structure per Installation Sketch #6.

23. Field route cables from junction boxes to radar probe locations for the following components using
Installation Sketch #5 and E-406 Section 102 for guidance.

ComplD Description Junction Box Location
1LIT1101B Traveling Screen 11 Downstream Radar Level Intake Structure North End
2LIT2601B Traveling Screen 26 Downstream Radar Level Intake Structure South End

24, Wire at junction boxes per Installation Sketches #6 and #7.

24.1 Cable may have single communication wire, this wire is not used and can be left floating at both
ends. Ensure wire does not contact any terminals,
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2s. Route cable through conduit previously installed between junction boxes and radar probes upstream of the
traveling screens as follows:

25.1 Route 20 AWG T.S.P. through %" conduit for ILIT1101A and 1LIT1201A on the north side of
the intake structure and 2LIT2501A and 2LIT2601A on the south side.

25.2 Route 20 AWG T.S.P and 4/C 20 AWG cable through %" conduit to 1LIT1100 on the north side
of the intake structure and 2LIT2100 on the south side.

25.3 Terminate cable in junction box per Installation Sketch #7

26. Route 4/C 20 AWG cable from junction box to 1LI1100 and 2112100 respectively per Installation Sketch
#5. Terminate cable at junction box per Installation sketch #7 and at indicator per VTM 12335-030 Tab 3.

Radar Probe Installation

NOTE: Radar Probe Installation can be performed in any order

27. Perform the following steps for each radar probe listed below:

CompID Description ECN
ILIT1201B Traveling Screen 12 Downstream Radar Level ECP-10-000208 61348-0039
1LIT1301B Traveling Screen 13 Downstream Radar Level ECP-10-000208 61349-0042
1LIT1401B Traveling Screen 14 Downstream Radar Level ECP-10-000208 61349-0042
1LIT1501B Traveling Screen 15 Downstream Radar Level ECP-10-000208 61349-0042
1LIT1601B Traveling Screen 16 Downstream Radar Level ECP-10-000208 61349-0042
2LIT2501B Traveling Screen 25 Downstream Radar Level ECP-10-000208 63351SH001-0031
2LIT2401B Traveling Screen 24 Downstream Radar Level ECP-10-000208 63350-0040
2LIT2301B Traveling Screen 23 Downstream Radar Level ECP-10-000208 63350-0040
2LIT2201B Traveling Screen 22 Downstream Radar Level ECP-10-000208 63350-0040
2LIT2101B Traveling Screen 21 Downstream Radar Level ECP-10-000208 63350-0040

27.1 Locate radar probe per the applicable ECN in the table above.
27.2  Install 6”/8” lower mounting assembly in penetration per Installation Sketch #1.
27.2.1 Rotate the lower assembly to the desired position (based on detector head orientation).
27.2.2 Thread a nut on the 3/8” bolt and run close to the bolt head, thread the bolt into the
welded nut on the angle leg and tighten the jacking bolts firmly against the penetration
side wall. Once tight, lock the bolt in place using the jam nut on the bolt.
27.2.3 Perform above step for all jacking bolts.
27.3 Install 6”/8” upper mounting assembly per Installation Sketch #1. Position the upper plate
assembly on top of the lower assembly plate and secure using (4) 4-20 x 3/4” bolts. Note that

the radar probe may be installed in the upper plate prior to installing upper plate to insure
correct orientation.

CNG-FES-015 Rev. 00002
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27.5

27.6

27.7

Install radar probe in threaded coupling of upper mounting assembly and attach electronics
module. Verify that the probe orientation is correct, if not rotate the probe or the lower
assembly to obtain desired orientation.

Label radar probe.
Wire transmitter per installation Sketches #6 and #7 and VTM 12335-030 Tab 1.

27.6.1 Prior to cable entry into gland seal, a drip loop shall be installed to drain moisture away
from radar probe electronics and junction box.

27.6.2 Cable has single communication wire, this wire is not used and can be left floating at
both ends. Ensure wire does not contact any terminals.

Install protective cage assembly per Installation Sketch #1. Verify the probe orientation is correct
and cables are installed. Attach the guard assembly to the upper plate using (4) 4-20 SS bolts
and nuts. [f interference is encountered contact System Engineer and Engineering for
resolution.

28. Perform the following steps for each radar probe listed below:

ComplD

Description ECN

1LIT1101B

Traveling Screen 11 Downstream Radar Level ECP-10-000208 61348-0039

2LIT2601B

Traveling Screen 26 Downstream Radar Level ECP-10-000208 63351SH001-0031

28.1

28.2

283

284

NOTE: To minimize interference with the penetration, 3” long angle may be trimmed as
necessary.

NOTE: Welded nuts on lower assemblies may be lowered up to 2” if needed based on penetration
conditions.

Locate radar probe per the applicable ECN in the table above.
Install 10” lower mounting assembly in penetration per Installation Sketch #2.
28.2.1 Rotate the lower assembly to the desired position (based on detector head orientation).

28.2.2 Thread a nut on the 3/8” bolt and run close to the bolt head, thread the bolt into the
welded nut on the angle leg and tighten the jacking bolts firmly against the penetration
side wall. Once tight, lock the bolt in place using the jam nut on the bolt.

28.2.3 Perform above step for all jacking bolts.

Install 10” upper mounting assembly per Installation Sketch #2. Position the upper plate assembly
on top of the lower assembly plate and secure using (4) 4-20 x 3/4” bolts. Note that the radar
probe may be installed in the upper plate prior to installing upper plate to insure correct
orientation.

Install radar probe in threaded coupling of upper mounting assembly and attach electronics
module. Verify that the probe orientation is correct, if not rotate the probe or the lower
assembly to obtain desired orientation.

CNG-FES-015 Rev. 00002
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upp No:: ECP-10-000208 (Rev:Noi 0000 -

285 Label radar probe.

28.6  Wire transmitter per installation Sketches #6 and #7 and VTM 12335-030 Tab 1.

28.6.1 Prior to cable entry into gland seal, a drip loop shall be installed to drain moisture away
from radar probe electronics and junction box.

28.6.2 Cable has single communication wire, this wire is not used and can be left floating at
both ends. Ensure wire does not contact any terminals.

28.7  Install protective cage assembly per Installation Sketch #2. Verify the probe orientation is correct
and cables are installed. Attach the guard assembly to the upper plate using (4) '4-20 SS bolts
and nuts. If interference is encountered contact System Engineer and Engineering for

resolution.
29. Perform the following steps for each radar probe listed below:

ComplID Description ECN
ILITI101A Traveling Screen 11 Upstream Radar Level ECP-10-000208 61348-0039
ILITI201A Traveling Screen 12 Upstream Radar Level ECP-10-000208 61348-0039
2LIT2601A Traveling Screen 26 Upstream Radar Level ECP-10-000208 63351SH001-0031
2LIT2501A Traveling Screen 25 Upstream Radar Level ECP-10-000208 63351SH001-0031

29.1 Locate radar probe per the applicable ECN in the table above.

29.2 Install anchor mounting bracket per Installation Sketch #3. The components shall be installed
below grating in front of the traveling screens. Centerline of mounting bracket shall be at the
9°-0” elevation. Verify location and elevation for each bracket prior to drilling anchors.
Install mounting bracket using Hilti Kwik Bolt anchors per site procedure and Hilti
installation procedure.

29.3 Install radar probe in threaded coupling on mounting bracket and attach electronics module.
294 Label radar probe.
29.5 Wire transmitter per installation Sketches #6 and #7 and VTM 12335-030 Tab 1.

29.5.1 Prior to cable entry into gland seal, a drip loop shall be installed to drain moisture away
from radar probe electronics and junction box.

29.5.2 Cable has single communication wire, this wire is not used and can be left floating at
both ends. Ensure wire does not contact any terminals.

30. Perform the following steps for each radar probe listed below
CompID Description ECN
1LIT1100 Unit 1 Trash Rake Upstream Radar Level ECP-10-000208 61348-0039
2LIT2100 Unit 2 Trash Rake Upstream Radar Level ECP-10-000208 63351SH001-0031

CNG-FES-015 Rev. 00002
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ensure all requirements for fall protection and personal floatation are met.

30.1 Locate radar probe per the applicable ECN in the table above.

30.2 Use conduit route as guide to locate radar probe in grating, cut 8” (1) square hole in grating and
mesh per Installation Sketch #8 (Reference Dwg 61843).

CAUTION: Ensure that cutting does not create instability in grating. Grating shall be
banded prior to cutting to ensure stability is maintained during cutting.

30.3 Prior to installation, wire transmitter per installation Sketches #6 and #7, and VTM 12335-030
Tab 1. Ensure adequate cable exists to provide a drip loop when probe position is finalized.

304 Install radar probe per Installation Sketch #8. Verify probe and lower assembly are level and
plumb.

30.5 Ensure a drip loop exists prior to cable entry in the transmitter gland seal to drain moisture away
from radar probe electronics and junction box.

30.6  Cable has a single communication wire, this wire is not used and can be left floating at both ends.
Ensure wire does not contact any terminals.

30.7 Tighten bolts and secure instrument in lower mounting assembly and tighten lower assembly to
upper assembly.

30.8 Attach upper mounting assembly to grating using grating clips and stainless steel hardware as
required.

30.9 Label radar probe.
Radar Probe Configuration
31 Configure Radar probes per vendor instruction and VTM 12335-030 Tab 2.
32. Document As-Left configuration for individual probes as necessary and submit to Lead Design Engineer

(LDE). NOTE: A configuration document can be shared between probes with identical configuration, but
the applicable components shall be listed on the document.

Power Up System

33. At equipment room located behind traveling screen 14B, plug power supply into 120 Vac welder utility
receptacle.

34. At equipment room located behind traveling screen 25A, plug power supply into 120 Vac welder utility
receptacle.

Removal Instructions

NOTE; This change does not remove radar probes, level indicators, or junction boxes in support of implementation
of ECP-10-000209 for permanent installation.

CNG-FES-015 Rev. 00002
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welder outlet.

2. On power supply, de-terminate 120Vac wiring at terminals L & N and 24Vdc wiring at terminals 24V and
ov.

3. Determinate all cable between power supply and radar probes.

4, Remove cable and place in stock if desired. Cable may be re-used for permanent installation under ECP-
10-000209.

5. Inside intake structure rooms located behind traveling screens 14B and 25A, detach power supply from

DIN rail mounted on welding cart. These components should be placed back in stock.

6. Remove DIN rail from welding cart. DIN rail and mounting screws can be placed in stock if desired.

' B. TESTING REQUIREMENTS AND ACCEPTANCE CRITERIA: -

Post-Installation Testing

1. Power supply testing
Acceptance Criteria: 24Vdc £1%

2. Radar probe configuration

Acceptance Criteria; Shall be tested with vendor upon installation.

3. New cables shall be continuity tested in accordance with E-406

Acceptance Criteria; Test values shall be per E-406
4. Concrete
Acceptance Criteria: Concrete shall be tested in accordance with Specification C-0011B

5. Radar probe functional test

Radar probes do not fall out of calibration and either function as designed, or do not function at all.
Therefore, ensuring that the radar probe is measuring level is enough to verify functionality.

Acceptance Criteria: Radar probe measurement compares to field measurement

CNG-FES-015 Rev. 00002
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C. TURNOVER/CLOSEOUT REQUIREMENTS —
, implementing work order(s) to ensure turnover and/or closeout requirements are satisfied.

The following steps shall be included in the

TO/CO Plan No: 201000229

Final Turnover: (]

Partial Turnover: [_]

Work Orders being turned over:

Description of components/system (work scope) to be turned over to Operations:

Does this work complete this modification?

If “NO,” does the 10 CFR 50.59/72.48 review cover the interim plant configuration
created by these work orders?

(] YES
] YES

If this is a partial turnover, list the Work Orders required to complete modification.

[J No
[ No

PRIOR TO TESTING:
[(J* | All work Orders associated with this ECP that are required to be Resp Eng”
completed pnor to turnover are complete
XI* | Final Walkdown Complete with Operations and Mamtenance Resp Eng"
Document “Open Items” on FORM 13 and attach to work order
X Engmeermg for all At Rrsk ACthlthS has been approved Resp Eng’
X* | Final Walkdown “Open [tems Llst” has been reviewed. They wrll Resp Eng”
neither prevent safe testing nor reduce the safety of plant operations
AFTER TESTING:
[CJ* | Test Results have been reviewed and are satisfactory Resp Eng"”
[J with anomalies listed below: [ without anomalies
System Eng
{<* [ Final Walkdown “Open Items List” has been reviewed and does not ~ Resp Eng"
adversely impact safe operatlon or the desrgn intent
[J* | All Labels are Installed (Valve, Component, Alarm) Ops Shift Mngr
[J* | Any CRs impacting operability have been dispositioned Resp Eng"”

CNG-FES-015 Rev. 00002
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"ECP SuppNo.: ECPIIO000208 "0t . Rev.Noi 00007 gt
BJ | Engineering for all At-Risk Activities has been approved Resp Eng”
[(J | All Critical CDs and associated ECNs are Statused as Resp Eng”
APPROVED/DESIGN BASIS
[J | All Required Changes to Operations Procedures are Complete Ops Shift Mngr
[J | All TO/CO actions required prior to Turnover are complete Resp Eng"
[0 | Training has been notified of turnover Resp Eng"
[J* | Training to Support Turnover Complete
O |e Operations Ops Shift Mngr
(] [e Allothers Resp Eng"”
BJ* | Applicable Technical Specification Changes are Completed and UFSAR or Resp Eng"
USAR Changes are Submitted?
[J* | Plant Change Description provided to the Shift Manager Resp Eng”
NOTE: Description is generally a copy of the ECP coversheet and the
Operational Impact Statement, if required)
[J* | Acceptance of Change:
Manager — Operations
(or Designee) Printed Name/ Signature Date

* These requirements are generally not applicable for EQVs
v Responsible Engineer may be the responsible engineer or project manager assigned to the ECP or an alternate assigned by their
organization.

CNG-FES-015 Rev. 00002
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Attachment 4, TC Installation and Testmg Instructions Addenda

sg" SUPP ECP—10 ooozos-ooo

“IREM‘E\NTS :
tallation requirements are. satlsﬁed

tin the Implementing -

WARNING! ~ Do Not Install After

Date is 30 days after TCP approval date. Return to the Responsible Engineer if instaliation is delayed beyond
this date.

Applicable Modes: x] 1 2 X3 K4 5 Kl 6 [J Defueled

NA [ Adion © i Responsibles « - o L
s j .::___;_.:. AR T . _ 2 - INITIALS
Engineering for all At-Risk Activities has been approved Resp Eng'

[x] | Pre-Instaliation Training Complete Resp Eng'

X] | Pre-Instaliation Procedure Changes Complete Resp Eng’

[ | Installation Approval Date: Shift Manager

'B. TEMPORARY. CHANGE INSTALLATION AND VERIFIGATION = T
in the mplementing work‘order(s ‘

he followmg steps shall be mcluded:;;
‘enstire TC tags are hung an _ installation is veriﬂe ) EPRAR S

Installer:  Name (Print) Initials: Ext.
Verifier: Name (Print) Initials: Ext.
T R : '|Ns'T'ALLAIi;o;N;:-:;$ |- - RESTORATION -
' Installer ‘Verifier .. |~ Restorer | . Verifier

- Tag cbhﬁg Equip IDIDescnptionlLocatlon ' InitlaIIDate Initi_'jaj_ll?a_t_e'_ Initial/Date | Initiai/Date
- _Seqft . : ST P MR
—N+A—--—Neﬁe— = 57¢7m

Note any TC Tag placement restrictions, for example, TC tag not hung on SSC in containment:

'Responsible Engineer may be the Responsible Engineer, System Engineer, or Engineering Services
designee.
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g

EGP-10-000208 viNo::, 5000

, C. POST-INSTALLATIbN'T URNOVER REQUIREMENTS - The following steps shall be included in the
implementing work-order(s) to ensure post-installation turnover requirements are satisfied.

N/A | Action Responsible
Individual INITIALS

BEFORE POST-INSTALLATION TESTING:

O Installation Steps of Work Order(s) that are required to be Resp Eng’
completed prior to post-installation testing are complete
AFTER POST-INSTALLATION TESTING:

O Test Results have been reviewed and are satisfactory Resp Eng'

[0 | Al TC Tags or Labels are Installed Ops Shift Mngr

[J | All ECNs are Statused as TC INSTALLED Resp Eng’

[ | TCP status changed to TC INSTALLED Resp Eng’

O All TO/CO actions required prior to Turnover are complete Resp Eng’

[l Training has been notified of TCP Installation Resp Eng'

O Post-Installation Training Complete Resp Eng’

O Post-Installation Procedure Changes Complete Resp Eng'

Acceptance of Temporary Change:
Manager — Operations

(or Designee) Printed Name/ Signature Date

D. TEMPORARY CHANGE RESTORATION - The following steps shall be included in the implementing
work order(s) to ensure pre-restoration requirements are satisfied and TC removal is verified. .

Restoration Approval Date: Shift Manager

The Restorer and Verifier shall initial in the table of Tags (Section B) to indicate restoration and verification.

Restorer:  Name (Print) Initials: Ext.

Verifier: Name (Print) Initials: Ext.

Other Restoration Requirements and Post Restoration Actions, including Testing, Training, Procedure
Revisions,; and Operations Turnover are addressed on the ECP Installation and Testing Instructions,
CNG-FES-015, Form 10. : :




ECP-10-000208

INSTALLATION SKETCH 001

SHEET 1

GF 4

i

—

L1

iy
mn .
AR T ¥ R

6”& 8" PENETRATION MOUNTING

ELEVATION VIEW

NOTES

mops s

. ALL MATERIAL TG BE TYPE 316 OR 304 $S DR EQUAL
« ALL CORNERS AND EOGES 1O BE CROUND SMOOTH

ANGLE LEGS MAY BE TRIMMED AS NECESSARY ¢
CRIND TOP OF RISER PIPE FLUSM WITH CONCRETE
TIGKTEN ALL BOLTS YO A SNUG-FIGHT CONDITION

« WELD ELECTROOE SHALL Bf E316-XX OR £304-xX AS REO.
« ORILLYy" DIAMETER HOLE IN ANGLE PRIGR TO WELDING NUT.

6" & 87 ASSEMBLY BILL OF MATERIALS

oty

DESCRIPTION

ANGLE «

TYPE 316 $S.'7" x1” x 17, 8'" LONG

ANGLE «

TYPE 316 5S+'47 17x 17, 3° LONG

PLATE.

TYPE 316 S5.'7". 10" DIAMETER WilH 3'-;" DIAMETER HOLE

PLATE.

TYPE 316 SS.'7". 10 DIAMETER W(TH 2" DIAMETER HOLE

PLATE.

TYPE 316 $5.'7¢". 6'" DIAMETER WITH 3'7" DIAMETER HOLE

BAR. TYPE 316 55.% x 1°xt*

HALF COUPL ING: S$5. 11" NPY

HEX NUT. TYPE 316 $S. 3/8-16

HEX NUT. TYPE 316 $S. 1/4-20

BOLT. KEX HEAD. TYPE 316 58, 3/8-16. LENGTH AS REO.

BOLT. HEX KEAD. TYPE 316 SS. 1/4~20. LENGTH AS REO.

WASHER. FLAT. TYPE 316 5S4 ‘v

alala|mjoinl-fal=]-{=jn]|a

WASHER, LOCK. TYPE 316 $S. ‘0

ASSEMBLY




SHEET 2 OF 4

INSTALLATION SKETCH 001

ECP-10-000208

2 55 PLATE 10° DIAMETER WITH 37" DIAMETER WOLE

il I N
TP ’
" DIAMETER HOLE ORILLED AT S” DIAMETER
- 1/4-20 $S HEX NUT  TYP & PLCS .
b¢ §S PLATE 107 DIAMETER WITH 3'7 DIAMETER HOLE

3/B-16 S5 HEX Nyl
TP 2 PCs
TYP. & PLLS.
Ea—u. T < ?—,Véw. 2 pLcs.
M
T T - 7 )

A } WV
]

i A

£3

R s

.
- HE¥+m— e — —}—
.
- \ 3/8-16 55 BEX NUT (SEE NOTE 73
TP, 2 PLCS.
\ -

x 1% xtrg” SS ANGLE., 37 LONG
TYP. 2 PLCS.

TACK WELD 3 SIDES
TYP. 2 PLCS.

6”& 8" PENETRATION LOWER MOUNTING ASSEMBLY
PENETRATION LOWER MOUNTING ASSEMBLY SECT&E%\VIEW

6”& 8”
PLAN VIEW
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INSTALLATION SKETCH 001

SHEET 3 OF 4

4 55 PLATE 10° DIAMETER WiTH 2° OTAMETER HOLE

T

19" NPT $S HALF COUPLING

6”& 8" PENETRATION UPPER MOUNTING ASSEMBLY
PLAN VIEW

‘" SS PLATE 10" DIAMETER WiTh 2° DIAMETER HOLE
11" NPT SS HALF COUPLING

“a” S5 BAR 1"x17x1/4"
WITH %" DIAMETER WOLE DRILLED AS SHOWN
/ TP 4 PLCS

;_-— ) O D 9P, & PLCS.
6”& 8" PENETRATION UPPER MOUNTING ASSEMBLY

SECTION VIEW
B-B




ECP-10-000208 INSTALLATION SKETCH 001 SHEET 4 OF

PATE 4= 55 6%~ OIAMETER wilst S~ DL TER WOLE

MIGLE, T T o Yy~ 8~ LONG
P & LS

PROTECTIVE CAGE ASSEMBLY
PLAN VIEW

sa—V—-<l TYP. 4 PLLS.
.

[ VA L ]

T\ 1 Fens

L/
™o

%o OUMEICH HOLE DRILLED &S SHOWS)
’/ e RCS

| [

=
x

o)
o
TR

PROTECTIVE CAGE ASSEMBLY
SECT%P¥:VIEW
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INSTALLATION SKETCH 002

SHEET 1 OF

HLT

10" PENETRATION MOUNTING

Ty
I W § ORI &

ELEVATION VIEW

NOYE

P R

S

ALL MATERIAL TO BE TYPE 316 OR 304 SS OR EOUAL

ALL CORNERS AND EOGES TG 8E GROUND SNOOTH

ANGLE LEGS MAY BE TRIMMED AS NECESSARY

GRIND TOP OF RISER PIPE FLUSH WITH CONCRETE

TIGHTEN ALL BOLTS TO &4 SNUG-TIGHT CONDITION

WELD ELECTRODE SHALL BE EJ16-XX OR E3DA-XX AS REO.
DRILL " DIAMETER HOLE IN ANGLE PRIOR TO WELDING NUT.

$0° ASSEMBLY BILL OF MATERIALS

oty

OESCRIPTION

ANGLE «

TYPE 316 $S.'s¢"x 1"x 17, 8'3° LONG

AHGLE .

TYPE 316 §S.'¢"x!"x 17 37 LONG

PLATE,

TYPE 316 5S.'+7. 12”7 DIAMETER WITH 63 OIAMETER HOLE

PLATE,

TYPE 316 $5.'4". 127 DIAMETER WITH 2" DIAMETER HOLE

PLATE.

TYPE 316 5S.%¢". 6'-7° DIAMETER WITH 3'7;" DIAMEYER HOLE

BAR. 318 S$S.'x 1°x1”

HALF CI

OUPL ING. $S. 179" NPT

HEX WU

T. TvPE 316 $S. 3¥/8-16

HEX NUT. TYPE 316 §S. 1/4-20

8OLT.

HEX HEAD. TYPE 316 SS. 3/8-16. LENGTH AS REO.

BoLT.

HEX HEAD. TYPE 316 $S. 1/4-20. % LENGTH AS REQ.

WASHER

» FLAT. TYPE 318 $S. ¢

afaioln|alal-]a]=j=-]=|n]a

WASHER

. LOCK. TYPE 316 $S. 4"

ASSEMBLY




ECP—10~000208 INSTALLATION SKETCH 002 SHEET 2 OF 4

Yy SS PLATE 127 DIANETER WITn 63 DIAMETER HOLE

Sy DIAMETER HOLE DRILLED AT 8 DIAMETER
1/4-20 $5 HEX WUT TP 4 PLCS

378-16 SS HEX NUT 1+ SS PLATE 327 DIAMETER WITH 6% DIAMETER HOLE
TYP 2 PLLS
YYP. 4 PLCS.
N P_'—V.<np. 2 PLCS.
‘2

C - ——7 " N A—
18y

(g mmmm -

\_ 3/8-16 S5 MEX NUT
$SEE NOTE 13
TYP. 2 ALCS.

1/4-20 $S HEX NUT WELOED TO Back SIDE
TYP. 4 PLCS.
1% % 97 X'p® SS ARGLE. 3° LONG
T¥YP. 2 PLES.
TACK WELD 3 SIDES
TYP. 2 PLES.

10" PENETRATION LOWER MOUNTING ASSEMBLY
SECTION VIEW
B-B

1% X 17 x'g" SS ANGLE. 3" LONG
WELDED TO BACK SIDE DF PLATE
TYP 2 PLCS

3
|
i
i
|
i
|
i
i
|
I
|
i
|
i
o)
S
o
&
®

10" PENETRATION LOWER MOUNTING ASSEMBLY
PLAN VIEW
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INSTALLATION SKETCH 002 SHEET 3 OF 4

10" PENETRATION UPPER MOUNTING
PLAN VIEW

" S5 PLATE 12° DISMETER WITN 27 DIAMETER MOLE

%" DIAMETER HOLE ORILLED AT 8'" DIAMETEA

174" $S PLATE 127 DIAMETER wiTH 27 DIAMETER MOLE
q eLate 15" NPT S5 HALF COUPL ING

i
310 o

| Mg ] i S5 BAR 1°x1"x1/47
) / WITH 4" DIAMETER HOLE DRILLED A5 SHOEN
] TYP 4 PLCS

TYP. 4 PLCS.

3

SECTION VIEW
B-B

ASSEMBLY

01 55 s g 10" PENETRATION UPPER MOUNTING ASSEMBLY




ECP-10-000208 INSTALLATION

SKETCH 002 SHEET 4 OF

PLATE %" SS 5" OIAMETER WiTh ¥/4" OLAMCTIR HOLE

ANGE. T T N Y, B LONG
Y 4 mcs

PROTECTIVE CAGE ASSEMBLY
PLAN VIEW

P,-V-<mﬂ. ‘4 PLes.
‘e

1 2. ) |

“r‘ 1 ] Iy
: \// | 1YP. 4 ACS
1
1
1
1]
1]
I
I
]
]
)
i
1
i
. 1
5 I
- 1]
]
1
t
]
]
]
i
H
H
]
]
]
i -
) /-—k Dln"i}-l"g.&ﬂllutb AS SHOWN
] 8
o) o) At
1 } =
]
IR
e TYP

PROTECTIVE CAGE ASSEMBLY
SECT%P%IVIEW
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INSTALLATION SKETCH 003 SHEET 1 OF 2

SECTION VIEW
D-D —

ANCHOR GRACKET ASSEMBLY @ILL OF MATEREALS

o1y

DESCRIPTION

PLATE. TYPE 316 $5.%4"x 4°x1°-0"

PLATE. TYPE 31§ SS.%;"x 47x 0" -6"

HALF COUPLING. §S. 1'," NPT

ANCHDR BOLT. HILT] X8 1i1. $S.%" DIAMETER x 37 LONG

ANCHOR BRACKET MOUNTING ASSEMBLY
ELEVATION VIEW

NOTES:

1. ALL MATERIAL 10 BE TYPE 304 OR 316 SS OR EQUAL

2. ALL CORKERS ANO EDCES TD 8E GROUND SMODTH

3. PBRACKET TO BE WOUNTED USING " DIAMETER S$ HILY{ KWiX BOLT 111
ANCHDRS. NIN EMBED TO BE 1%y

a

S.

- WO REBAR SHALL BE CUT FOR INSTALLATION OF CEA'S.

RELOCATE BRACKET S NECESSARY TO Av0ID REBAR.
wELD ELECYRODE SWALL BE E316-XX OR £304-XX A5 REO.

2l
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o
HALF COUPLING V'uy NPT S PLATE. 55, 'a'x 4" x 0°-6"
ﬁ.
| \
; : -

B

) U 2 N SRS e seppmpns sypuyee sy SN N
' — : . St ik e €O =1 g,
2" DIMETER HOLE ! ~ .
6" .
I .

]
I
I
1
e '
PLATE. §S. 'n'x 47 x 1°-0" %" DIAMETER HOLE _./ 2" DIAMETER HOLE j ]
e .
! e O l

s2” PLATES (21 AND COUPLING

SECTION VIEW
D-D ANCHOR BRACKET MOUNTING ASSEMBLY
ELEVATION VIEW
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INSTALLATION SKETCH 004

SHEET 1 OF 2

TOP PLATE."{x 6"x 0 -10'"

TYP.

i i a0 e o o s 4 B o e e Mo ot 2 o o o o e o A o = = = ————

T L L L LT Tr

TYP.

q

B e T e D)

- - o T

™
7

U . P

NOTE 4

)

e S

7

-F

!; 1V I/2-3

x_ PLATE. TYPE 316 S$5.%¢"x14™ X 172"

¥ UNISTRUT, P1D00. 1°-6° LONG
TYP, 2 PLCS

‘177" 7% SLATE. INDICATOR. PIODD

\ SIDE PLATE. TYPL 316 55.%x 67x0'-10"
TP, 2 PLCS

1.372-3
1.1/2-3

e V" DIAMETER HOLE
TYP. 4 PLCS
NOTE 1t

LEVEL

{ PLATE AND INDICATDR

INDICATOR MOUNTING ASSEMBLY
ELEVATION VIEW

NDTES:

MOUNT PLATE TO UNISTRUT CHANNEL USING
34" $$ BOLTS AND UNISTRUT SPRING NUTS

MOUNT UNISTRUT P100D CHANNELS USING HILTY

KWIK BOLT 111 ANCHORS 4" DIAMETER 55 MIN EMBED 1%
ALL MATERIAL TD BE TYPE 304 OR.316 SS UNLESS NOTEO.
VOUNT [NSTRUMENT TD BACK PLATE USING 1/4-20 SS BOLTS
KOLES TO 8E ORILLED ANO TAPPEQ IN BACK PLATE PER VENDDR TEMPLATE
UNISTRUT CHANNELS MAY BE RUN VERTICAL OR HORIZONTAL
€XACT ORIENTATION TO BE DETERMINED BY FIELD

TIGHTEN ALL BOILTS TO A SNUG TIGHT CONDITION

ANCKOR BOLYS AND HOLES MDT SHOWN FOR CLARITY

NO REBAR SHMALL BE CUT IN THE INSTALLATION OF THE CEA'S.
¥ELD ELECYRODE SHALL BE E£316-XX OR E30a-Xxx AS REO.
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INSTALLATION SKETCH 004

SHEET 2 OF 2

PLATE. TYPE 316 8$5.%" x 67 x 0°-10';"

W'

1T

LEVEL INOCICATOR NOT SHOWN FOR CLARITY

PLATE. TYPE 316 SS.'-"x 67 x 0" -1D"

(£

PLATE. TYPE 316 $S.'"x 14" x 1'-2" _/

SECTION VIEW
D-D

<<

LEVEL INDICATOR MOUNTING DETAIL BitL OF WATERIALS

o1y OESCRIPTION

« F1000 UNISTRUT

L] BOLT., HEX HEAD. TYPE 316 $S, 3/8-16. 1 * LONG
4 WASHER. FLAT. TYPE 316 §S. My~

4 SPRING NUT.J}y" UNISTRUT

1 PLATE. TYPE 316 $S.%4"x 14" x 1°-2"

2 PLATE. TYPE 316 §5-%4'x 6°.x 0" ~10"

N PLATE. TYPE 316 55.'& x 6~ x 0'-10',"

4 MILY! KWIK BOLT 111, $S.345° DIAMEIER 2+ LONG

L -
NN N

17 MIN. 27 Max.
TYP. 4 PLCS

HILTE KWK BOLT 111. $S.%" DIAMETER 1%y MIN EMBED
TYP. 4 LS




ECP-10-000208

INSTALLATION SKETCH 005

SHEET 1

oF 2

l nA l I 18 ] 12A r 128 ‘ l 13A l l 138 I I 18A J [ 1“8 J I 1BA —l I 158 l l 16A l ‘ %8
™ () wir (¥ T T
108 20® 13018 0@ 15018 %08

JUNCTION
80X

________________ - ——

24vDC
TEMP PS [

EQUIPMENT ROOM




ECP-10-000208

INSTALLATION SKETCH 005

SHEET 2 OF 2

21A

I_ZIE

l [ 22Ajl 228

rzu JLGa ll 25»7,72584,

ZL T
2!)18

2!."
2208

3A
ZLlT alr
2303 24018

2407
25018

JUNCTION
BOX

Tt -

2l
2100




ECP-10-000208 INSTALLATION SKETCH 006 SHEET 1 OF

o CH o] O
FI1000 UNISTRUT FIELD CUT TO SUIT —/

e

NOTES
. JUNCTIOM GOXES TO B8R LOCATED BY FILD.

2. JUNCTIOW BOXES TO BE MOMTED PER SKEECH AND £-406
/ 3. JB TO BE ATTACHED USING SS 1/4-20 GOLTS. WASHERS
HOFFMAN ENCLOSURE A-)2106MFSS ] - AKD SPRING WUTS
——._/

BACKPLATE 4-12P105S

L)

=

[EMD 8LOCKS 1492-€843 ~/ J

199-0R1 JUNCTIO% BOX MOUNTING OETAIL BICL OF MATERIALS
RETAIMER 1492-4£335 arY OESCRIPTION
TERMIMAL BLOCKS. ALLEM BRADLEY 1492-0) 6
TYP 18 PLACES DIN RAIL 199~0R). ALLEN BRADLEY OR EOUAL

9 | TERMINAL BLOCKS. ALLEN BRAOLEY 1492-3)

TERMINAL BLOCK END BLOCRS. ALLEN BRADLEY 1492-€BJ3

WOFF MAN ENCLOSURE A-12106NFSS

HOF F AN ENCLDSURE . BACKPLATE 4-12P30SS

P10D0 UNISTRUT FIELD CUT YO SulT

WaSHER. FLAT, 316 SS. '+

SPRING NUT. 1/74-20 UNISTRUT P1006-1420

1
2
1
]
.
4 BOLT. HEX HEAD. 316 $S. 1/4-20. % LONG
4
a
2

TERMINAL 8LOCK END RETAINER. ALLEN BRADLEY 1492-£4435

JUNCTION BOX

(COVER REMOVED)




ECP-10-000208

INSTALLATION SKETCH 007

SHEET 1

OF 1

-
2

24V OC In [ LI 331100 1211721001

SHL

I

[ SN L ITHID1A L 1125014)>

L

-3 11732014 t2L172601A)

alw|ejulafuwin] .

w

15

11311018 iR 1T26018)

e

~ )
‘Gg!}i‘:vSavf:vfzvf:v

121172100 1,111100 B’ s L] L1100 £21,12100}
e [ [
14
15
18 /

-
-

€

CONNECTION DETAIL
JUNCTION BOX TYPE B

NOTES?

1. JUNCTIOM BOX YO BE LOCATED BY FIELD
2. INSTALL DIN RAIL TO ALLOW FOR MORE BLOCXS IN THE FUTURE

24v OC_IN P > LB o winzoe  (21712:1008)

B ILIT13018 124 1722018)

8K 1w 171408 12117230080

A

slwjoinlas|winia
1¥='u
2
!1

i
au;

r ILITIS0E P2 iT24018)
L ]

L]
] IITISOIB (2117250183
)

W

Es‘ ; AMGTI0N 60k B

]

CONNECTION DETAIL
JUNCTION BOX TYPE A

3

-l

a4

1]

;

&
v

-
z

a
[N
H
&




ECP-10-000208 INSTALLATION SKETCH 008  SHEET 1 OF 4

INSTRI NT COVER PLAT
MR MY LT AE Y

UPPER LOUNTING BRACKET

REFERENCE DRAWING 61043
GRATING 10 tly"

LT AND ANGLE
SWING ARMS

3/8-16 BoOLY

[l

1/4-20 BOLTING HARDWARE

f ' LOWER MOUNTNG BRACKET
l

| h /—

o ftd 1y

[ Aialadlibalalinted )|

" NPT S8 HAF COUPLING'

{ PLATE AND INDICATOR

ELEVATION VIEW

BAY LEVEL
MOUNTING BRACKET ASSEMBLY




ECP-10-000208

INSTALLATION

SKETCH 008 SHEET 2 OF 4

>t

18’ §S PLATE 6'-;" DIAMETER WITW 2° DIAMETER MOLE

TR pLaTE AND INDICATOR

11" NPT SS HALF COUPL ING

- Z';-'l . BAR $5.%"x 17x17 <« |

PLATE: ARD INDICATOR

PLAN VIEW

BAY LEVEL
LOWER MOUNTING BRACKET

‘eq” 35 PLATE 6'ss" DIAMETER WITH 27 DIAMETER HOLE
13" NPT S5 HALF COUPLING

BAR 5S.'7"x1 "x1"

h )

I..‘JL{.‘L{ /' with % DIAMETER MOLE ORILLED AS SHOWN
TP 2 PLCS

B} 1

s ._@ O T TYP. 2 PLCS.

{ : . \ }

SECTION VIEW
A—A




ECP-10-000208

INSTALLATION SKETCH 008

PLATE $S.'7"2127x1" -0
WiTH 6% DIANETER HOLE \

{ HOLTS. ANGLE 17x17. ANGLE 177" x 1"

|- %" DIAMETER MOLE DRILLED AT 7'4" DIAMETER
TYP 4 PLLCS

PLAN VIEW

BAY LEVEL
UPPER MOUNTING BRACKET
( INSTRUMENT COVER NOT SHOWN)

PLATE SS.%"x127x3°-0"
WiTH 6% DIAMETER HOLE _\

ANGLE SS.'/¢x tl" xife)”
YYP. 2 PLCS \
7 —M S (Yre.d
R T N e
‘& j J
Pl SR

I
. H . AN
7 N, ! e \
/ N, I R .
~ H Ve
/ N i VA \
! N i ‘ .
N, Vs \
i N7 .
DS J SIS v iU 1.
‘ AN i
\ R
\ % ! N, !
: o’ ! ~, /
\ / | N /
\ Ve N \ .
s . | N -
\~ 4 i N M "l(; iﬂﬁllé;
/®\‘\ [ —/, .
R - g
— [_ .~
W N
L D
! AN 11y
1 oy V
3 ]
- 4 3L L09)
1 ']

PLAN VIEW BOTTOM SIDE

BAY LEVEL
UPPER MOUNTING BRACKET

SHEET 3 OF 4




ECP-10-000208

INSTALLATION SKETCH 008

SHEET 4 OF 4

ROUND UPPER ARM AS SHOWN

%~ DIAMETER HOLE—]

ANGLE SS,U8"xPx T, 0%~ LONG _/

R

maBng” DIAMETER MOLE

F

o NS
PR m

BAY LEVEL
SWING ARM DETAIL
2 REQ.

INSTRUMENT

BAY LEVEL

PLATE. YYPE 316 $S5.'7. 9° DIA. WITH 3" DIAMETER HOLE

“ DIAMETER HOLE TO VIEW LEVEL

Sy%” DIAMETER HOLE DRILLED AS SHOWN
7" DIAMETER HOLE PATTERW

INSTRUMENT

INSTRUMENT COVER PLATE

BAY LEVEL BRACKET ASSEMBLY BILL OF MATERIALS

o1y

DESCRIPTION

PLATE. TYPE 316 SS.'/x12"x 1°=0" WiTh 6% DIAMETER HWOLE

PLATE. TYPE 316 5S.%J. 6'<" DIAMETER WITH 2° DIAMETER WOLE

BAR. TYPE 316 S$S.)/"x1°x1”

HEX HEAD BOLTS. $S. 1/4-20 LENGTH AS RED.

HEX NUT. S5. 1/4-20

ANGLE. SSe%¢"x1"x1". 10%¢" LONG

ANGLE. §S.'2a"x 31272107, 1'g” LONG

MALF COUPLING. SS. 1% NPT

GRATING CLIPS AND S5 BOLYING MARDWARE

HEX KUT. 5S. 3/8-16

N inlalnv|v|nio|e

HEX HEAD BOLTS. SS. 3/8-16 x 1°

PLATE. TYPE 316 $S.'+5°. 9" DIAMETER WITH 3 DIAMETER HOLE

NOTES:

3.

w o

10.

ALL MATERIAL TO BE YYPE 304 OR 316 SS OR EODUAL

ALL CORNERS AND EDGES TO BE GROUND SwOOTH

UPPER MOUNTING BRACKET PLATE T0.8E ATTACHED TO GRATING USING GRATING Ci1PS
AND SS BOLTS AND HARDWARE AS REQUIRED.

VERIFY THE LEVEL PROBE IS PLUMB AND LEVEL PRIOR TO TIGHTENING BOLTS

SECURE INSTRUMENT CABLE TO ENSURE IT DOES NOY AHECY

POSITION OF INSTRUMENT AND 1S PROPERLY SUPPORTE

ENSURE THE cﬁAHNG CUTOU" DOCS MJ'I ExCEED 96 SOUARE INCHES
MINIMIZE SI1ZE
Gﬂﬂ'l% SHALL BE BANO{D AS ﬂEOUIREn PER SH’E PROCEDURES.

INSTRUMENT SHALL BE PLACED 10 ENSURE iT DOES MNOT DMPACT
HINGED GRATING COVERS,
B0LY COVER PLATE TO UPPER MOUNTING PLATE AS SHOWN USING 1/4-20 BOLTS
TIGHTEN ALL BOLTS TO A SNUG TIGHT CORDITION
WELD ELECTRODE SHALL BE ES186-XX OR E3J04-XX aS REO.




ECP-10-000208

INSTALLATION SKETCH 009

SHEET 1 OF

SECUR|TY COVERS
wirioo
FREE AIR CABLE

TRASH RACR COVERS

e 0
ca IWiTNo1a

SECURITY COVERS

YRASH RACK COVERS

1
[
t
[]
]
]
]
1
t
]
]
L]
i

Ik(.‘ﬁ‘(:ﬁi'( CUT FOR CONDUIT ROUTING

(}\‘ GRATING
Hinaon

FREE AIR CABLE -

TRAVEL ING SCREEN 118

wirmoe —/
FREE AIR CABLE

\eee FREE AIR CABLE

TRAVEL ING SCREEM 124

FREC AR CABLE

24vDC SUPPLY

I'\-CONCRETC CuT FOR CONDUIT ROUTING
1
'
[}
]
'
1




ECP-10-000208 INSTALLATION SKETCH 009  SHEET 2 QOF 2

SECURITY COVERS

SECURITT COVERS
AN
FRLC AIR CalLE

TRASH RACK COVERS

TRASH RaCk COVERS

-

N

- - - - -

CONCRETE ST FOR CONOUTT RDUTING

/Q M m—\_ Q\_
sy FN [Ty CRaTT
saatin nirrson . aimzsons "
vaee am camg—' [----=~ E N—faee AR CaBE
]
L}
)
[}
(]
3
)
TRAVEL IXG SCREEM 258 . 3 TRAVEL IKG SCREEN 264
]
]
]
]
]
]
W pve t
_p\ \ ¥
Airzs018 7 ¥
FREE AR CABLE H CONCRETE CUT FOR CONDUIT ROUTING
'
1]
]
]
'
L}
I
¥
L]
[ ]

FREC nn'cm:—\ b NV—\ FREE AIR CaBLE
LIwCYIon nince
LT SORRY NOUNTED O




ECP-10-000208
FORM 11, ECP MATERIALS LIST

PO/SRI
NO./
MAKE/ REQ NO. PRINT/ ON

MODEL or | QUANTITY/ or STOCK | Q-LIST [ CODEor | ORDER

COMPONENT/PART TYPE UNITS SRINO. | IDNO. | CLASS | STAND. (Y/N) REMARKS

Radar Level Probe Ohmart- 18 NSR Y

Vega/PS65.

UXMNDH
KNAX

Remote Display w/ Wall Mount Adapter Ohmart- 2 NSR Y
Vega/DIS61
.UFKNB

24VDC Power Supply 1.5A Phoenix 2 NSR Or Equivalent
Contact/MI
NI-SYS-PS-
100-
240AC/24D
C/1.5

2/C20 AWGTSP Belden/1033 2000 ft NSR Or Equivalent
A

4/C 20 AWG w/ shield Belden/3016 100 ft NSR Or Equivalent
A

Pigtail power cord — 4t FarmTek/W 2 NSR Or Equivalent
F4629

Refer to Installation Sketches for additional BOM items.

SHEET 1 of 1

State as appropriate that when a Purchase Order (P.O.) is specified on the Bill of Materials, the item purchased shall be from that P.O. and
no substitution is allowed without the concurrence of the Responsible Engineer.

CNG-FES-015 Rev. 00002 TeemomEs cooee



FORM 13, RECORD OF WALKDOWN
(Page 1 of 2)

ECP Supp No,

J OTHER:

Type of Walkdown Completed:

X CONCEPTUAL or PRE-DESIGN

[J POST DESIGN/PRE-INSTALLATION

] POST CONSTRUCTION/INSTALLATION
[J TURNOVER/CLOSEOUT

Walkdown Lead: Brad Wrigh

Date Completed: 3/17/2010

System/structure/component/location:
Unit I & 2 Intake Structure

Objective:

Walkdown general layout for radar probe
locations and identify any issues

" Tdentify th

[J Change Requester:

(] Design Engineer:

[ System Engineer:

[ Project Manager:

& Designer (Mech/Civil):
Dave Earp

[ Designer (E&C)

[ Planner (Mech.):

X Planner (E&C):
Donald Debuhr

[0 Maintenance (Mech.):

[J Maintenance (E&C):

[} Procurement Engineer:

[J Health Physics:

[ Design Engr (Elec):

[J Design Engr (1&C):

X Design Engr (Mech):
Charlie LaRue (S&L)

[C] Design Engr (Civil):

O oOperations:

[ 1st:

[ Fire & Safety:

[ Test Coordinator:

[ simulator or Training:

[0 Nuclear Training:

[} As-needed participant:

[ As-needed participant:

TEC e

o

(OPEN ISSUES AND EXCEPTIONS LISTING: .~

Description of Open Item or Issues Identified Resolution Resp
Actions Org ECD/AI & Actions
10” penetrations have interference issues with piping Install probes S&L
in 6”
penetrations

CNG-FES-015 Rev. 00002



FORM 13, RECORD OF WALKDOWN

(Page 2 of 2)
~ECP SuppNo.: SeECP-1( ot U ReviNos T00008T g g
Type of Walkdown Completed: Walkdown Lead: Brad Wright
Date Completed: 3/24/2010
X] CONCEPTUAL or PRE-DESIGN System/structure/component/location:
(O] POST DESIGN/PRE-INSTALLATION Unit 1 & 2 Intake Structure
(] POST CONSTRUCTION/INSTALLATION
[J TURNOVER/CLOSEOUT Objective:
[0 OTHER: Locate radar probe power supply location,
locate bay level locaions, and identify conduit routing

hat Apply
down:Conclusions:
O Project Manager:

{ Change Requester: [3 Design Engineer:

[J Designer (Mech/Civil): [ Designer (E&C) [J Planner (Mech.): [ Planner (E&C):
] Maintenance (Mech.): [J Maintenance (E&C): [0 Procurement Engineer: [ Health Physics:
[] Design Engr (Elec): [] Design Engr (1&C): X Design Engr (Mech): [ Design Engr (Civil):

Charlie LaRue (S&L)

[J Operations: 3 1st [ Fire & Safety: [ Test Coordinator:

[0 Simulator or Training: [J Nuclear Training: [ As-needed participant: [0 As-needed participant:

Description of Open Item or Issues Identified Resolution Resp
Actions Org ECD/AI & Actions

None

CNG-FES-015 Rev. 00002



FORM 16, FIRE PROTECTION/APPENDIX R REVIEW ELECTRICAL DESIGN FEATURES

CHECKLIST
(Page 1 of 2)

o vN(; 000 0

Does the proposed engineering in its final form, as well as during interim installation procedures:
A. Does the ECP directly or indirectly involve Appendix R equipment? O YEs [KNO | [ONA
B. Does the ECP add, relocate or change equipment whose operation would be OYES |XINO | [ONA
required to achieve the safe shutdown functions identified in the Interactive
Cable Analysis (ICA)? (Include equipment that provides additional safe
shutdown systems boundary isolation, electrical distribution equipment
changes (such as addition or deletion of loads, changes to relay settings) and
electrically powered instruments.)
C. Is Appendix R equipment being deleted? OJYES | I NO { [ NA
D. Does the ECP change the characteristics of Appendix R equipment? OvYes [ NO | O NA
E. Does the ECP involve existing or adding new power, control, or OYeEs |X NO | O NA
instrumentation cables for Items A through D above?
F. Does the ECP create a new potential associated circuit of concern? OYES | NO {[O NA
G. Does the ECP involve or add cables associated with Auxiliary Shutdown Panel | [JYES | ] NO | O N/A
isolation from the control room?
H. Does the ECP affect compliance with requirements of, or affect drawings, OYESs | X NO | OO NA
statements, or analysis in the site Fire Protection Program, such as changes to
fire rated compartmentation as shown on the drawings?
Does the ECP involve changes to the automatic suppression system or Oves |®No | O wva
standpipe and hose systems for safety-related structures?
I.  Does the ECP affect plant Technical Specifications, Technical Requirements OYes |XINO | O NA
Manuals, or FSAR positions related to Fire Protection?
J.  Does the ECP involve emergency lighting required for operation of safe OYES |X¥NO | [0 NA
shutdown equipment and access and egress routes thereto or require additional
emergency lighting?
K. Does the ECP affect communication systems that are being credited forusein | [JYES | XINO | [0 NA
shutting the plant down during a fire? Or does the modification introduce a
new manual action that will require communication from an area of the plant ] YES No | [ wA
for which the communication system has not been previously analyzed?
L. Does the ECP require a revision to the ICA Database? OYES | NO | [0 NA
M. Does the ECP require a change to the ASSARF packages? OYEs |KnNo (O waA
N. Does the ECP affect criteria for which a NRC-approved technical exemption OYES | ®KNO | [0 WA
request has been granted according to the site Fire Protection Program?
O. Does the ECP affect cable trays with marinate tray covers required for O YES [ NO | [T NA
Appendix R?
For CCNPP, this refers specifically to trays ZD1CF07, ZE1CF19, ZFICL17, and
ZGICL10 in Unit 1 containment and ZF2CL07, ZD2CF08, and ZE2CF18 in Unit 2
containment.
P. Does the ECP affect calculations or AOPs associated with the ICA? (If, O vEs X NO | O NA
“YES,” review required by Nuclear Engineering and Nuclear Operations.)

CNG-FES-015 Rev. 00002




FORM 16, FIRE PROTECTION/APPENDIX R REVIEW ELECTRICAL DESIGN FEATURES
CHECKLIST
(Page 2 of 2)

Rev. No.:" 1 0000

Discuss “YES” responses below. Indicate if the change is justified. Identify information in the site Fire Protection
Program that will require update and for which changes are unacceptable. When comments are resolved, the
resolution, along with appropriate justification, should be included.

NONE

The change [] does/ [] does not adversely affect the ability to achieve and maintain safe shutdown in the event of a
fire.

Fire Protection Electrical
Engineer:

(Printed Name and Signature) Date

CNG-FES-015 Rev. 00002



FORM 17, FIRE PROTECTION/APPENDIX R REVIEW FIRE PROTECTION DESIGN

FEATURES CHECKLIST
(Page 1 of 2)

‘Rev: No 0000

Does the proposed engineering in its final form, as well as during interim installation procedures:

A.

Add, delete or relocate combustible materials within the plant (any quantity of
flammable/combustible liquid or combustible solid)?

[J YES

X NO

O NnA

B.

Affect Appendix R or controlled fire rated barriers (walls, floors, doors,
dampers, penetrations). Add new barriers, remove or relocate existing barriers,
or modify the design of existing barriers in ways not previously approved?

Use penetration seal designs which have not been previously approved?

Affect the integrity of structural steel? Affect fire propagation requirements,
including areas free of intervening combustible and radiant energy shields?

J YES

X ~No

O wNa

Affect installed fire protection SSCs (sprinkler, halon, hose stations, smoke
detection, heat detection, flame detection, etc.). Install new components within
36 inches of sprinklers/detectors/etc. or that block sprinkler spray patterns, or
isolate portions of a room from normal circulation?

{J YES

X NOo

O NA

Affect fire fighting equipment, fire suppression efforts, or post fire operations
in any area of the plant?

[J YES

X NOo

O Na

Add or relocate Safety Related equipment (specifically equipment which might
be adversely affected by water spray) in an area of the plant protected by a
sprinkler system?

(J YES

& NO

O ~NaA

Add/modify fire hazards within the plant in any way?

[J YES

K NO

O Nna

Alter the physical arrangement or configuration of an area that affects fire
protection equipment/systems, access and egress routes, emergency lighting,
etc?

O YEs

X NO

0 NaA

Utilize construction/modification techniques that may result in an inadvertent
operation of fire protection equipment or systems.

O YES

X NO

O Nna

Alter the location, function, design or material requirements of fire protection
equipment and/or systems?

J YES

X NO

O Na

Affect the Reactor Coolant Pump/Motor Lube Qil Collection System?

[] YES

X NO

O NA

Affect compliance with requirements of source documents as applicable such
as the SER, UFSAR, TRM, etc.?

(3 YES

X No

O NA

Affect compliance with guidelines provided in applicable National Fire
Protection Association Codes and Standards?

J YES

X NOo

O NnA

. Affect compliance with guidelines provided in applicable Nuclear Electric

Insurance Limited Loss Control Standards?

J YES

X NO

0 A

Alter or affect what has previously been stated in the site Fire Protection
Program such as drawings, statements, or analysis (combustible loading or fire
hazards)?

O YES

X NO

0 Nna

Affect criteria for which an NRC-approved technical exemption request has
been granted?

X NO

O NA

CNG-FES-015 Rev. 00002




FORM 17, FIRE PROTECTION/APPENDIX R REVIEW FIRE PROTECTION DESIGN
FEATURES CHECKLIST
(Page 2 of 2)

“YES” responses shall be discussed and appropriately evaluated below. Identify information in the Fire Protection
Program that will require update and/or for which the activity is considered unacceptable.

This change installs approximately 600ft of cable routed free-air on the intake structure deck. This installation is
outside the intake structure and does not have any fire protection requirements. It has been recommended that cable
used be flame retardant in accordance with IEEE 383. Cable specified on Form 11 , ECP Material List, meets the
specifications of IEEE 383 for Class 1E flame retardant cable.

The change [ does/ [X] does not adversely affect the ability to achieve and maintain safe shutdown in the event of a
fire.

Fire Protection Engineer: VA per Chris Dobry

(Printed Name and Signature) Date

CNG-FES-015 Rev. 00002



ACTION VALUE BASIS DOCUMENT

ESP No.: | 1995-01326 | Supp. No.: Rev. No.: [Page __of
INITIATION

DOC. ID: EBOP-13.02 Rev: © Page 1 of 3
Responsible Group: | DES ICU
Responsible Brgineer: L. P McQuighan
BASIS DOCUMENT
Use Summary: This action value is used to indicate degrading conditions in

containment, and to ensure that the Containment Combustible Gas
Control Safety Punction Acceptance Criteria are satisfied.

Parameter: | Hydrogen Concentration
Value: 4.0%

Comments: None

REVIEW AND APPROVAL:

Responsible Engineer: ]/W Date: J/-/6-FS~
Independent Reviewer: 7[ 'K ﬂ‘ ,&md Date. _{{~]7~

Approval: hee Date:

OR (for Vendor Documenits)
Owner Acceptance Reviewer(s): o
NEU: vjé %/ _Date: Uiz /s
rosav; 28 : = . Date: _/-A %L

ICU.:' Qe WL @,.:\A Date: _{{~12 ’95




ACTION VALUE BASIS DOCUMENT

ESP No.: 1995-01326 Supp. No.: __Rev.No.: __ Page __of
DocID: EOP-13.02 Rev.No.: 0 Page 2 of 3
Basls Reference(s):

1, BGE Emergency Operating Procedures:
EOP # Reyvision uniLl%mgo_ﬂ Ilnitz_%hango.ﬁ
4 2

5 2 16 15
8 2 21 25

2. IR0-033-206, Revision 1.

Attachment:

1. Bxcerpt from NFPA 325M, pg. 59, “Fire Hazard Properties of Flammable
Liquids, Gases, and Volatile Solids”, 1991 Edition.

2. IR0-033-206, Revision 1.

Documentation Level: 3

Function of Equipment and Use:
The control room indication for hydrogen concentration is used by the operators to
indicate degrading conditions exist in containment. This indication is

precautionary and ensures that the Contalnment Combustible Gas Control Safety
Function Acceptance Criteria are satisfied.

~ Actlon Value Basis:

Following an Excess Steam Demand Event (BSDE) insidg. containment, LOAF or
LOCA, containment hydrogen concentration is expected 10 increase as & result of
the metal-water reactions involving zircaloy or stainless steel at high RCS
temperatures, the radiolysis of water by fission product decay, or the corrosion of
aluminum and zinc by containment spray. The purpose of this action value is to
warn the operators that the possibility of hydrogen ignition exists if containment
hydrogen concentration reaches 4.0% by volume. In addition, caution statements
in the BOPs advise against the use of any equipment in containment if the
hydrogen concentration is greater than 4.0% by volume to reduce the possibility of
hydrogen ignition.



)

ACTION VALUE BASIS DOCUMENT

ESP. No.: 1995-01326 Supp.No.: __Rev.No.: __ Page._of

DocID: BOP-13.02 Rev.No.: 0 Page 3 of 3

Two control room recorders (AR-6519 and AR-6527) indicate the hydrogen
concentration in containment, and follow-on grab samples provide redundant
indication. Corroborative indications of degrading containment conditions are
provided by containment temperature indication, containment pressure indication,
and containmem radiation monitors.

The current action value of 4.0% by volume hydrogen concentratlon defined as
the Lower Bxplosive Limit of hydrogen mixed in air (Attaohment 1),is
conservative because the moisture content in containment following a LOCA,
LOAF, or ESDE would inert the hydrogen-air mixture (Reference 2). When the
hydrogen corncentration exceeds 0.5%, all available Hydrogen Recombiners will be
operating to maintain/reduce the hydrogen concentration to a non-explosive level.
If the Containment Bnvironment continues to deleriorate, the EOPs direct the
operator to ERPIPs. Subsequent Hydrogen Purge System operation is directed by
the Plant Technical Support Center based on grab sample results. For the
following reasons, this application is a Level 3 application and consideration of
instrument uncertainty is not required:

¢ The action value is very conservative considering hydrogen-air mixture
inerting by moisture.

¢ No equipment manipulations are made by operators as & result of this
indication.

¢ The action value is only precautionary to remind operators of the
possibility of ignition following a LOCA, LOAF, or ESDE.

¢ Corroborative indications of containment environmental conditions are
available, '

¢ Redundant indication of hydrogen concentration via grab samples is
available,

Remaining Actions:

Chemistry will verify that uncertainty is applied to grab samples as needed. This

will be from an BOP perspective and will be tracked by BGE AIT # ES199501326,

Milesone 8.

”»



ACTION VALUE BASIS DOCUMENT

ESP No.: | ES199801680 | Supp. No.: r001 | Rev. No.: [ 0000 | Page of

INITIATION

DOC. ID: EOP-23.02 Rev: 1 Page 1 of 3

Responsible Group: Bechtel [&C R Do

Responsible Engineer:  S. Kapur

BASIS DOCUMENT

Use Summary: This action value is used to verify that plant parameters are in the
normal or expected post-trip range, to ensure that Inventory Control
and RCS/Heat Removal Safety Function Acceptance Criteria are
satisfied, to provide indirect support of a safety function, and to
consider parameters in the decision making process.

Parameter: Subcooling Margin (SCM)
Value: 25° F Subcooled
Comments: None

REVIEW AND APPROVAL:

Responsible Engineer: §4A§M Mﬂoate: 3.6-03
Independent Reviewer: ﬂif@:‘ 422:;‘5 tcé ) Date: 3,/ Q/ o3
Approval: i”@gig ‘ &C:"a ECI' 2 Date: 3 II LO’;&ﬁ

OR (for Vendor Documents)
Owner Acceptance Reviewer(s): J. P, McQuighan /ﬁ‘( als /e o3

NEU: | Date;

PD&MAU: Date:

ICU: Date:




ACTION VALUE BASIS DOCUMENT

ESP No.: ES199801680 Supp. No.: 001 Rev.No.: 0000 Page of _ |
DocID: EOP-23.02 Rev. No.: | Page20f3 |

re———

Basis Reference(s):

1. BGE Emergency Operating Procedures:

EOP # Revision Unit 1 Change # Unit 2 Change #
6 2 13 12
8 2 21 25
2. CE-NPSD-928-NP, Section 4, “Possible Solutions to Margin Loss”,
Revision 1,
3.  Deleted |

4. BGE Action Value Basis Document AVB # EOP-23.01, “Subcooling
Margin”, Revision 1. |

5. Deleted |
6. BGE Emergency Operating Procedures:

Attachment # Revision Unit | Change # Unit 2 Change #
1 2 , 10 8

7. Westinghouse Calculation 8067-1CE-36372, Rev. 01, “Uncertainty
Calculation for the Subcooled Margin Monitor System for the BG&E
PAMS Upgrade”.

Documentation Level: 2

Function of Equipment and Use:

Subcooling Margin (SCM) is used to verify that plant parametets are in the
normal or expected post-trip range, to ensure that Inventory Control Safety
Function Acceptance Criteria are satisfied, to provide indirect support of a safety
function, and to consider parameters in the decision making process.




ACTION VALUE BASIS DOCUMENT

ESP No.: ES199801680 Supp. No.: 001 Rev. No.: 0000 Page of _ |

DocID: EOP-23.02 Rev. No.: 1 Page3of3_ |
Action Value Basis:

This action value is used to provide a minimum control limit of SCM for a Steam
Generator Tube Rupture (SGTR) and for the Functional Recovery Procedure
(FRP), since it can include an SGTR. This value was chosen lower than 30
degrees in order to reduce the primary-to-secondary pressure difference which will
reduce flow out of the break. This action value is classified as a level 2
application, which requires that instrument uncertainties be addressed, either in a
formal calculation or by engineering judgment.

The control room indication for subcooling margin is obtained from PAMS
displays ICRT1COSA/B and 2CRT2C05A/B. PAM displays on C04 and C06 are
part of an integrated system and can provide identical data. These indicators are
classified as Category 1 PAM instruments.

The 25 degrees Subcooled action value is intended to ensure that subcooling of
the RCS remains above zero when instrument uncertainties are addressed (this is
set lower than the 30 degrees subcooled action value to allow RCS and S/G
pressures to be more closely equalized to minimize flow out the break). During
non-harsh containment conditions (which apply to a SGTR), the 25 degrees
subcooling will accommodate instrument uncertainties when PAMS displays are
used (Reference 7) at RCS pressure greater than or equal to 250 psia. In addition
to this action value, several corroborative indications of adequate SCM are
available to the operators, including pressurizer level, pressurizer pressure, and
RVLMS.

This action value is also used as one of the many Reactor Coolant Pump (RCP)
starting criterion in EOP 6. The purpose of this is to ensure a single phase,
subcooled RCS fluid, thereby limiting the expected decrease in Pressurizer level
once the pumps are started. This function is classified as a level 2 application,
which requires that instrument uncertainties be addressed, either in a formal
calculation or by engineering judgment. Based on the uncertainty discussions in
Reference 4, the 25 degree value is sufficient during normal containment
conditions. This is acceptable since RCP restart is prohibited by CIS closing
component cooling containment Isolation Valves during harsh containment
conditions. In addition, the RCP starting criteria also requires that RCS pressure
be within the RCP operating curves (Reference 6), which is more limiting than the
SCM requirement.

Remaining Actions:

None




ATTACHMENT 17, ACTION VALUE BASES DOCUMENT (AVBASES)
ES199801680, Supp. No. 001, Rev. 0000
EOP-24.34 Page 1 of 2

INITIATION (Control Doc Type - AVBASIS)

DocID: EQP-24.34 Rev.No.: 0001
(DEVICE# - CHANGE#) LETTER, IF APPLICABLE
RESPONSIBLE GROUP: Bechtel 12C (R Do)
RESPONSIBLE ENGINEER: S. Kapur
BASIS DOCUMENT

Use Summary:  This action value is used to establish the Core and RCS Heat Removal Safety Function
Status check Criteria for EOP-3, 4, 6, and 7. The value is based on assessing the
effectiveness of heat removal via the steam generators.

PARAMETER: CET Temperature
VALUE: < 600 degrees F
COMMENTS:

REVIEW AND APPROVAL:

RESPONSIBLE ENGINEER: 555(45 M W DATE: Ez 5 / 63

INDEPENDENT REVIEWER!

APPROVAL: _@@414 Bec t\* e.—Q) DATE: gf ] o’! 03

DATE: 2.?_/_0 sZ 200 5_’

OR (for Vendor Documents)

OWNER ACCEPTANCE i P. McQuighan ﬂ)‘ R 3

REVIEWER(S):

NEU: DATE:

PD&MAU: DATE:

ICU: DATE:
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ATTACHMENT 17, ACTION VALUE BASES DOCUMENT (AVBASES)
ES199801680, Supp. No. 001, Rev. 0000 '

EOP-24.34 Page 2 of 2
BASIS Reference(s):
1. CEN-152 Rev 4, "Emergency Procedure Guidelines™
2. CA02090, "Uncertainty Calculation for Pressurizer Pressure”
3. System 058 Setpoint File
4. HCI Record of Conversation (attached)
5. System 083 Setpoint File
6. DCALC CAO01311, "Instrument Uncertainty Calculation for CET Indication”
7. Westinghouse Calculation 8067-ICE-36370, Rev. 01, “Uncertainty Calculation for the Core

Exit Thermocouple System for the BG&E PAMS Upgrade™ (CW PP Dotyment
cAei3ll~000] . |

'3
Documentation Level: 2
afs (2203

Function of Equipment and Use:

The Control Room CET indications are used by the operators for Safety Function Status Checks for EOP-
3,4, 6, and 7 to ensure that Steam Generator heat removal is adequate.

Action Value Basis:

The purpose of this action value is to demonstrate adequate heat removal via the Steam Generators. The
Main Steam Safety Valves (MSSVs) will lift as necessary to limit S/G pressure and will remove energy
from the primary as a result. If S/G pressure increases above the MSSV lift setpoints, then it can be
assumed that S/Gs are not effective in removing heat from the RCS and therefore the core. The
engineering limit is based on the saturation temperature corresponding to the lift setpoint of the PORVs.
Although no specific plant manipulations are required by this engineering limit, uncertainty will be
considered to ensure that a proper diagnosis of plant status can be made by operators. Therefore, the
AVBD is a category 2.

The nominal setpoint for the PORVs is 2385 psia per Reference (3). The total loop uncertainty associated
with the PORV setpoint is + 77.69 psi / -67.78 psi per reference (2). Therefore the lowest actual pressure
that could lift a PORYV is 2385 ~ 67.78 = 2317.22 psia. The saturation temperature corresponding to this
pressure is 657 degrees F. Therefore as long as RCS temperature remains below 657 degrees, then the
S/G’s are adequately removing heat from the core. CET indication uncertainty should be considered. For
temperatures less than 700 degrees F. an indication bias of -4.1 degrees F exists per references (6 and 7).
Other uncertainties associated with CET indication are random and will not specifically be accounted for
since eight (8) CET indications are available to the operator. Per reference (4), operators are expected to
use the highest reading valid CET indication for EOP applications. With eight indicators, the probability
that one of the indicators will read high is approximately 96%. Therefore, as long as the highest indicated
CET temperature remains below approximately 653 degrees F (657 ~ 4 degrees bias), then the $/G’s are
adequately removing heat from the core. In order to provide additional margin, an engineering limit of 600
degrees F is recommended. This value is sufficiently above the saturation temperature (approx. 548
degrees F) corresponding to the highest MSSV relief pressure (1030 psia per reference 5) to avoid
prematurely failing the Safety Function Status Check . (The worst case positive uncenainty of the CETs is
45.70 degrees F per reference 7).

Remaining Actions: .

None
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Action Value Basis Document EOP-24.18, Attachment 1

HCI RECORD OF CONVERSATION
Parties Involved: Jim Witlis (HCl), Bob Bleacher (BGE Operations)
Subject: CET Temperature Indications
Date: 20 February 1998
Discussion: | spoke with Bob Bleacher of BG&E Operations regarding

the CET temperature indications which are used during
Emergency Operating Procedures. Specifically, | asked Bob
which of the eight CET temperature indications are used to
determine the CET temperature, Bob stated that the
operators are instructed to use the most conservative of the
valid CET temperature readings. If a temperature reading is
not valid, the operator will switch to a valid indication. So it
is probable that the operator will have available eight valid

CET temperature readings to choose the most conservative Q
value from. ;

Signature of HCI Representative: __M

cc. Kirk Melson
Bob Hunter
Bob Bleacher
Frank Barich
BGEAVB File

Page 1 0of 1




Calvert Cliffs Units 1 and 2
TECH SPEC ACTION VALUE BASIS DOCUMENT
MODULE 1 - SPENT FUEL POOL LEVEL

ESP No.: [ ES199800829 | Supp. No.: | 000 | Rev. No.: | 0000

TS-05.01 | Rev.0

INITIATION:

Responsible Group: DES ICU
Responsible Engineer: Stephen Keefe
BASIS DOCUMENT:

System: FUEL STORAGE
Component;  SPENT FUEL POOL
Parameter; LEVEL

T.S. Value(s): >or=21.5FT above top of irradiated fuel in the fuel racks
Mode(s); All

Comment: Margin is satisfactory,

REVIEW AND APPROVAL:

ABB: )
Verification Status: Complete

The information contained in this documgnt has been verified to be correct by means of design review.

Cognizant Engineer: Plate: _ 2/

Independent Reviewer: . F. Sha 71 Date: ”/ ‘?D/ 77

Management Approver:__ C. J. Gimbron . ate: _/ "// Ji¥

NEU: Date: [[2 5‘1 oo
ICU: S.E. KEEFE % /. Date: _M

BGE: Owner Acceptance Reviewer(s):

ABB Doc ID. ST-98-410-07 | Rev. No.: 0 | Page 1 of 4
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Calvert Cliffs Units 1 and 2
TECH SPEC ACTION VALUE BASIS DOCUMENT
MODULE 1 - SPENT FUEL POOL LEVEL

ESP No.: | ES199800829 | Supp. No.: { 000 | Rev. No.: | 0000

TS-05.01 | Rev. 0

Part 1 - Action Value Bases

References
Unit Document
. L2 Calvert Cliffs Nuclear Power Plant Improved Technical Specifications. Unit |

Amendment No. 230, Unit 2 Amendment No. 206
2. L2 Calvert Cliffs UFSAR, Revision 25

3. 1,2 BG&E Calculation Number C-91-224, Rev. 0, Spent Fuel Pool Water Level Evaluation Per

NCR 8936/9960, 8/26/91

4, 1,2 Calvert Cliffs Master Calibration Data Sheet for Spent Fuel Pool Level, 0-LIA-2001 and 0-
LIA-2002

5. 1,2 BGE DCALC CA 04048, Rev. 0, “Fuel Handling Accident During Reconstitution,”
3/10/98

6. CE-NPSD-925, revision 00, “Guidelines for Addressing Instrument Uncertainties in
Emergency Operating Procedures and Technical Specifications” January 1994

7. 1,2 CCNPP Unit One and Two Control Room Logsheet Mode 1 and 2

8. 1,2 CCNPP Surveillance Test Procedure, STP 0-87-1(2), Rev. 12, Borated Water Source 7 Day
Operability Verification, 4/29/98

T.S. Value Use and Application Summary: . :
LCO 3.7.13 - Limiting condition for operation for spent fuel pool water level.
SR 3.7.13.1 - OPERABILITY surveillance requirement for spent fuel pool water level.

Technical Specification Value: Engineering Limit: Documentation Level
Category:
> or = 21.5 ft above top of irradiated 23 ft above the top of the fuel 2
fuel in the fuel racks pins of a ruptured fuel assembly
standing on the floor of the SF
Pool

Action Value Basis:

The engineering limit for minimum spent fuel pool level is 23 feet of water covering a ruptured fuel assembly. Ifa
fuel handling incident were to occur while handling fuel in the spent fuel pool area, the following assumptions
apply:

ABB Doc ID. ST-98-410-07 [ Rev. No.: 0 . | Page 2 of 4




Calvert CIliffs Units 1 and 2
TECH SPEC ACTION VALUE BASIS DOCUMENT
MODULE 1 - SPENT FUEL POOL LEVEL

ESP No.: | ES199800829 | Supp. No.: | 000 | Rev. No.: | 0000
TS-05.01 {Rev.0

o The activity release to the spent fuel pool water is identical to that assumed in the case of 2 fuel handling
incident in containment.

¢ The overall spent fuel pool decontamination factor for iodine is 100. This is based upon a water level of at
least 23 ft covering a ruptured fuel assembly.

. Because a fuel handling accident is shown only to occur by the dropping of a fuel assembly onto the floor of
the spent fuel pool, the Technical Specification requirements that 21,5 ft of water cover the spent fuel racks
preserves at least 23 ft above a damaged fuel assembly.
o The release of activity to the air above the spent fuel pool is identical to that released to the containment air in
the event of a fuel handling incident in containment.

The analytical limit is 23 f above the top of a fuel pin. The “top of a fuel pin” is inferred from the treatment of a
fuel assembly on top of a spacer in the SF fuel rack (Ref. 5, pg. 13) where the height of 7.266” from the top of the
fuel assembly to the top of a fuel rod is credited. The basis for the analytical limit is to have 23 ft of water

available for scrubbing in the event of the rupture of a fuel assembly sitting upright on the floor of the Spent Fuel
Pool (SFP).

Technical Specifications (TS) allows meeting the 23 ft criterion by requiring 21.5 ft above fuel in the SFP racks, as
this is stated to ensure 23 ft over a bundle resting on the bottom of the SFP. The surveillance procedure criterion is
65’ 8.5” (Ref. 8, pg. 14). This is most likely the result of the walkdown performed for C-4477.0 (Ref. 3, pg. 13)
which states that the top of the fuel assembly in the storage rack is at 44’2 1/2”. Adding 21° 6™ gives 65’ 8 1/2”,

Therefore, the analytical limit based on SFP level is:
Elevation of the bottom of the SFP
Height of a fuel bundle

- Height of water column assumed in analysis
Distance from top of the fuel ass’y to top of fuel pin
Analytical limit based on SFP level

+ 30’ 0” (Ref. 3, SH 20)

+ 13" 1.241" (Ref. 3, SH 20)

+ 23’ 0” (Ref. 5, pg. 13)

- 7. 266" (Ref. 5, pg. 13)
+65°5.98" = 656" or655ft

[ | I B VR

Potential effects of indication error:

If spent fuel pool level is less than 23 fi of water covering a ruptured fuel assembly, then, the safety analysis is not
valid and more iodine may be released following a fuel handling accident (dropped fuel assembly) than calculated
in the safety analysis.

Supporting Reference Excerpts:

Ref. 2 - 14.18.3.2 -- Fuel Handling Incident in the Spent Fuel Pool Area

If a fuel handling incident were to occur while handling fuel in the spent fuel pool area, the following assumptions

would apply:

a The activity release to the spent fuel pool water is identical to that assumed in the case of a fuel handling
incident in containment. The overall spent fuel pool decontamination factor for iodine is 100, This is
based upon a water level of at least 23 fi covering a ruptured fuel assembly on the floor of the SF Pool.
Because a fuel handling accident is shown only to occur by the dropping of a fuel assembly onto the floor
of the spent fuel pool, the Technical Specification requirements that 21.5 ft of water cover the spent fuel in
the racks preserves at least 23 ft above a damaged fuel assembly. The release of activity to the air above
the spent fuel pool is identical to that released to the containment air in the event of a fuel handling
incident in containment.

ABB Doc ID. ST-98-410-07 [ Rev. No.: 0 | Page 3 of 4
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TS-05.01 | Rev. 0

Part I1 - Instrument Uncertainties Assessment

Spent Fuel Pool Level 0-LIA-2001 0-LIA-2002
Instrument ID: (64 FT 8 IN- 67 FT 8 IN) (64 FT 8 IN-67FT 8 IN)
TLU Calc Complete?: No No
Calibration data: Yes Yes
(Ref. 4) (Ref. 4)
TLU, % Span: - -
Accuracy: +1.0% + 1.0%
TLU, Eung, Units: - -
Setting Tolerance: +14%/+05IN +14%/+05IN

Instrument Uncertainties Assessment:
This application of Spent Fuel Pool level indication is Category 2 per CE-NPSD-925 (reference 9, pg. 21). This
category is reserved for instrument uses that possess a moderate to low degree of nuclear safety significance, or are

corroborative in nature, Engineering judgement may be used when determining and applying instrument
uncertainties.

The engineering limit for minimum spent fuel pool (SFP) level of 23 feet of water covering a ruptured fuel
assembly is 65’ 6”. The minimum TS limit is > 21.5 ft above fuel in the SFP racks is 65° 8.5”, The surveillance
(Ref. 8, pg. 14) acceptance criterion is also 65° 8.5”. Therefore, there is 2.5” of margin between the analytical
limit and the TS limit / surveillance procedure criterion.

The Controt Room operator is required to log the lowest level of LIA-2001 or LIA-2002 every 12 hours (66.5 ~
67.25 ft) (Ref. 7, pg. 5). Spent Fuel Pool Level is also checked locally once a day using a tape measurement
attached to the side of the Spent Fuef Pool. The remote Control Room SF Pool level instrument is the primary
means of monitoring SF Pool level. The local indication is a back-up. TS compliance is achieved by performance
of STP 0-87-1/2 every seven days. The surveillance acceptance criterion is 65° 8.5 (Ref. 8, pg. 14).

There is no TLU calculation for SFP leve! indication, LIA-2001 or LIA-2002. However, these instruments are
calibrated periodically to a tolerance of + 1.4% ( + 0.5”) (Ref.4) and the error allowance for readability is less than
1%. The 2.5 analytical margin will accommodate this instrument inaccuracy. Use of calibration data is judged
to be acceptable instead of requiring calculating the TLU because if it were calculated, the TLU value would likely
still be less than the available margin, In other words, in order to exceed the 65° 6™ analytical minimum ievel with
an indicated minimum level of 65 8.5, the total loop inaccuracy would have to be greater than + 2.5” or + 8.9%.
Loop inaccuracy of this magnitude is not likely.

The 2.5” available margin between the analytical limit and the TS limit / surveillance procedure criteria can
accommodate the + 0.5” instrument inaccuracy.

Evaluation:
The margin is satisfactory.

ABB Doc ID. ST-98-410-07 | Rev. No.: 0 | Page 4 of 4
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TECH SPEC ACTION VALUE BASIS DOCUMENT
MODULE 1 -REFUELING CANAL WATER LEVEL
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INITIATION:

Responsible Group: DES ICU

Responsible Engineer: hen Keefe

BASIS DOCUMENT:

System: REFUELING

Compovent: ~ WATER

Parameter: LEVEL

TSV 5): > or=23 ft over top of fuel scated in réactor vessel
: < 23 fi over top of fuel seated in reactor vessel

Mode(s): 6

Comment: Margin is satisfactory.
1. During the course of this evaluation, it was determined that L1-4140 was currently referenced for use

in OP-07. 1t should not be, since LI-4138 and L1-4139 replaced it. BG&E has initiated an Issuc
Report (IR3-000-608) to revise OP-7 to remove all reference to L1-4140,

REVIEW AND APPROVAL:

ABB: _
Verification Status: Complete
The informeation contained in this document has been verified to be correct by means of design review.

Independent Reviewer:__H. F. Sha K AD  Dats: LY 3?/77

Management Approver_C. 1. Gimbrone [Z2FTE 2—-wmethis: (211 /57

BGE: Owner Acceptance Reviewer(s):
NEU: %w\a? R ﬂ Date: 41_’7‘,{00
Date: /Z/J&

ABB Doc ID. ST-98-410-08 | Rev. No.: 0 | Page 1 of 4




Calvert Cliffs Units 1 and 2
TECH SPEC ACTION VALUE BASIS DOCUMENT
MODULE 1 -REFUELING CANAL WATER LEVEL

ESP No.: | ES199800829 | Supp. No.: | 000 | Rev. No.:

0000

TS-06.01 { Rev. 0

Part I - Action Value Bases

References

Unit Document

L. L2 Calvert Cliffs Nuclear Power Plant Improved Technical Specifications.
Unit 1 Amendment No. 230, Unit 2 Amendment No. 206

2. L2 Calvert Cliffs UFSAR, Revision 25

3. 2 " BGE Procedure “Calvert Cliffs Nuclear Power Plant Unit Two OP-7 Shutdown
Operations,” 5/12/99
4. 1,2 CE-NPSD-923, revision 00, “Guidelines for Addressing Instrument Uncertainties in

Emergency Operating Procedures and Technical Specifications™ January 1994

5. 1,2 CCNPP Unit One and Two Control Room Logsheet Mode 6

6. 1,2 BG&E Calculation No, 1-92-39, Rev. 0, Instrument Loop Uncertainty Estimate, RCS
Mid-Loop Wide Range Level Monitor Loop

T.8. Value Use and Application Summary: )
APP, 3.9.4 —Applicability condition for Shutdown cooling and Coolant Circulation-High Water Level
APP, 3.9.5 — Applicability condition for Shutdown cooling and Coolant Circulation-Low Water Level
LCO, 3.9.6 - Limiting condition for operation for Refueling Pool Water Level

SR, 3.9.6.1 — Surveillance requirement for Refueling Pool Water Level

Technical Specification Value: Engineering Limit: Documentation Level
' Category:

>or=23 FT, over top of fuel scated in | o 23 R over top of fuel 2

reactor vessel during CORE seated in reactor vessel if

ALTERATION or movement of only one shutdown

irradiated fuel or when only one cooling loop OPERABLE

shutdown cooling loop is OPERABLE and in operation

and in operation. <23 ft over top of fuel is

< 23 FT, over top of fuel seated in allowed if two shutdown

reactor vessel is permitted if no CORE cooling loops are

ALTERATION or fuel movement is OPERABLE with one

taking place and two SDC loops are loop in operation

OPERABLE

ABB Doc ID. ST-98-410-08 | Rev. No.: 0 | Page2of 4




Calvert Cliffs Units 1 and 2
TECH SPEC ACTION VALUE BASIS DOCUMENT
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ESP No.: [ ES199800829 | Supp. No.: | 000 | Rev.No.: | 0000
TS-06.01 JRev. 0

Action Vglg Bagis:

The engineering limit for minimum refuel pool level is 23 ft of water covering a fuel assembly seated in the
reactor vessel. Thetopofthc core (and asserobly) is 32.9 . Therefore, the analytical lirnit is 55.9 ft (32.9 +
23). The TS Refueling Pool Level is 56.70 ft (Ref. 3, Table 1). The height of water above the top of a fuel
assembly at the TS limit is (56.7° — 32.9") = 23.8". Refueling level is surveilled to (56.7 - 67.25) in Mode 6
using the Control Room Logs (Ref. 5, pg. 2)..

Per ref. 1 — The engineering limits for refueling canel water level is a function of the number of shutdown
cooling loops OPERABLE and in operation, thus:

Ref. 1, Bases 3.9.4, Applicable Safety Analysis summary: If only one shutdown cooling loop is OPERABLE
(and in operation), then refuel pool level must be > or = 23 feet of water above the top of fuel seated in the
reactor vessel. Although no specific analysis has been located, it is believed that high water level and the
resulting higher heat capacity would permit sufficient time to take compensatory actions in case the operating
SDC loop were to fail,

Ref, 1, Bases 3.9.5, Applicable Safety Analysis summary: If two shutdown cooling loops are OPERABLE,
with at least one loop in operation, then, refuel pool level may be <23 feet of water above the top of fuel seated
in the reactor vessel.

A minimum refueling pool water level of 23 ft above the irradiated fuel assemblies seated in the reactor vessel
is required during fue! movement to ensure that the radiological consequences of a postulated fuel handling
accident inside containment are within the acceptabie limits given in the UFSAR (Ref. 2).

Potential effects of indication error:

If refueling pool leve] is less than 23 feet of water covering a ruptured fuel assembly, then, the safety analysis
is not valid and more iodine may be released following a fuel handling accident {(dropped fuel assembly) than
calculated in the safety analysis.

Supporting Reference Excerpts:

Ref. 2 -~ 14.18.3.1 - Fuel Handling Incident in Containment

Because iodine is readily absorbed by water and the fuel being handled is under water, much of the iodine
released from the damaged rods would be retained in the refueling pool water. To account for this preferential
‘retention of iodine by the pool water, a decontamination factor of 107 is assamed, which corresponds to the

value suggested in Regulatory Guide 1.25. No additional credit is taken for plate-out of sodme on surfaces
within the containment.

Ref. 2 — 14,18.3.2 ~ Fuel Handling Incident in the Spent Fuel Pool Area

The release of activity to the air above the spent fuel pool is identical to that released to the containment air in
the event of a fuel handling incident in containment,

ABB Doc ID. ST-98-410-08 | Rev. No.: 0 { Page 3 of 4




Calvert Cliffs Units 1 and 2
TECH SPEC ACTION VALUE BASIS DOCUMENT
MODULE 1 - REFUELING CANAL WATER LEVEL

ESP No.: | ES199800829 | Supp. No.: | 000 | Rev. No.: ] 0000
TS-06.01 | Rev. 0
Part 11 - Instrument Uncertainties Assezsment
RCS Water | Refueling Level | Refueling Level | Refueling Level Local Local
Level Cant Cart Can Refueling Tygon
Instrument Indicator Recorder Alarm Level (WR)
ID: | (WideRange) (Wide Range) (Wide Range) Indicator
1(2) L4139 1(2) LR-4138 1K184 (Wide Range)
12) LG4139
Is TLU Cale Yes Yes Yes No N/A
Complete?: Reference 6 Reference 6 Reference 6
Calibration
data:
TLU, % N/A N/A N/A N/A N/A
Span:
TLU, Eng, +748in. #3.21 in, +11.87 in, N/A N/A
Units:

Instrument ¥ncertainties Assessment:

This applieation of Refueling Pool level indication is Category 2 per CE-NPSD-925 (reference 4, pg. 21).
This category is reserved for instrument uses that possess a moderate o low degree of nuclear safety
significance, or are corroborative in nature. E.ngmeenng judgement may be used when determining and
applying instrument uncertainties,

LT-4138(NR) and 4139(WR) are tempomy instruments located on the refucling instrumentation cart, which
is placed in service during refueling. They are read remotely in the Control Room. If these instruments are
not available, LG-4139 or a tygon are available for wide range RCS/Refueling Pool level determination in.
containment.

The analytical limit is 55.9 ft (32,9 + 23). The TS Refueling Pool Level in 56.70 ft (Ref. 3, Table 1).
Refueling level is surveilled to (56.7 ~ 67.25) in Mode 6 using the Control Room Logs (Ref. 5, pg. 2). The
height of water above the top of a fuef assembly is at the TS limit is (56.7° — 32.9%) = 23,8’. There exists a
(23.8° - 23.0’) = 0.8’ = 9.6” of margin.

The above table list TLUs for wide RCS range level instrumentation. The TLU for 1(2) L1-4139 is + 7.48

inches and the TLU for 1¢2) L1-4138 is 4 8.21 inches, Since these values are less than the 9.6” of available
margin, the margins are satisfactory.

Eyaluation:
Margin evaluation is satisfactory. The above discussion demonstrates that L1-4139 and 4138 provide
sufficient margin to the analytical value.

ABB Doc ID. ST-98-410-08 | Rev. No.: 0
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Calvert Cliffs Units 1 and 2
TECH SPEC ACTION VALUE BASIS DOCUMENT
MODULE 12 - RMS ALARM, CONTAINMENT HIGH RANGE

ESP No.: ES199800829 Supp. No.: 000 | Rev. No.: 0000

TS-76.01 Revision 1

Part]- 'Action Value Bases

Unit  Document

1. 1,2 Calvert Cliffs Nuclear Power Plant Technical Specifications: Unit 1 Amendment No. 233,
Unit 2 Amendment No, 209

2. L2 Calvert Cliffs UFSAR, Revision 26

3 CE-NPSD-925, Revision 00, “Guidelines for Addressing Instrument Uncertainties in
Emergency Operating Procedures and Technical Specifications”, Jannary 1994

4 1 STP 0-98-1, Containment High Range Monitors Monthly Functional Test, Revision 4, January
4, 1997 .

5 2 STP 0-98-2, Containment High Range Monitors Monthly Functional Test, Revision 4, Jannary
4,1997

6. 1 STP-M-562-1, Containment High Range Radiation Monitor Alignment Check, Revision 4,
May 28, 1992

7. 1,2 Calvert Cliffs Unit 0, 1, and 2 Setpoint File, NEQR440, 12/16/99, for Systems 077

Use and Application Summary;

SR 3.3.10,1- Operability Channel Check for PAM Instrumentation
SR 3.3.10.3- Operability Channel Calibration for PAM Instrumentation

Technical Specification Values Engineering Limit; Documentation
Level / Category
Operable - PAMI None 6
Action Value Basis;

Reference 1, Technical Specification Bases B 3.3.10 (pg. B 3.3.10-2, B 3.3.10-7)

APPLICABLE SAFETY ANALYSES - The PAM instrumentation ensures the OPERABILITY of

Regulatory Guide 1.97 Type A variables, so that the control room operating staff can:

s Perform the diagnosis specified in the emergency operating procedures. These variables are restricted
to preplanned actions for the primary success path of DBAs; and

o  Take the specified, preplanned, manually controiled actions, for which no automatic control is
provided, that are required for safety systems to accomplish their safety functions,

The PAM instrumentation also ensures OPERABILITY of Category I, non-Type A variables. This ensures
the control room operating staff can:

Determine whether systems important to safety are performing their intended functions;

Determine the potential for causing a gross breach of the barriers to radioactivity release;

‘Determine if a gross breach of a barrier has occurred; and

Initiate action necessary to protect the public as well as to obtain an estimate of the magnitude of any
impending threat. ‘

ABB CENP Doc ID. B-PENG-99-016-060 [ Rev. No.: 1 | Page2 of 3




Calvert Cliffs Units 1 and 2
TECH SPEC ACTION VALUE BASIS DOCUMENT
MODULE 12 - RMS ALARM, CONTAINMENT HIGH RANGE

ESP No.: ES199800829 Supp. No.: 000 Rev. No.: 0000

TS8-76.01 Revision 1

Containment area radiation detectors are provided to monitor for the potential of significant radiation
releases and to provide release assessment for use by operations in determining the need to invoke site
emergency plans. '

Containment area radiation instrumentation consists of two radiation detectors with displays and alarm in
the Control Room. The radiation detectors have a measurement range of 1 to 10° R/hr.

Reference 2, UFSAR, Section 7.5.8 (pg. 7.5-17)

Variables and systems can be monitored under accident conditions. Included is the instrumentation
required for the operators to take the plant to hot shutdown from outside the Control Room and to monitor
for radiation released following a postulated accident. Certain instrumentation in the Control Room and on
the Auxiliary Safe Shutdown Panels used for nomal plant operations is designated for post-accident
monitoring (PAM) use.

Potential effects of indication error:
None

Supporting Reference Excerpts:
None

Part 11 - Instrument Uncertainties Assessment

Containment High Range Radiation Monitor

Iustrument ID: 1(2)-RI-5317A, 1(2)-RI-5317B
(1 to 10® R/hn)
TLU Cak Complete: No
Calibration Data: Yes (Ref. 6)
% Span: - =
Alarm Tolerance: t+4 R/Hr
(Ref. 7, Pg. 8 and 13)

Eng Units: ED)
High Alarm Setpoint: 6 R/Hr
High High Alarm Setpoint: 20 R/Hr

(Ref. 7, Pg. 8 and 13)

Instrument Uncertainties Assessment:

Per CE-NPSD-925 (Reference 3, page 23), this parameter application is Category 6 (not applicable)
because it is a Technical Specification OPERABILITY requirement only. No specific value is given in the
referenced section of TS; therefore instrument uncertainties can not be evaluated. These instrument
applications are covered elsewhere when the instruments are actually used.

Evaluation:
Margin evaluation is not applicable.

ABB CENP Doc ID. B-PENG-99-016-060 [ Rev. No.: 1 | Page 3 of 3
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RECORD OF REVISIONS AND CHANGES

Revision

015

Change

02

Summary of Revision or Change

Section 15.3.6 Applicability Deleted (Unit-2 only).
PCR-10-02030. ECP-09-000147 Now also applicable to Unit-1.

Section 15.3.6.B Changed from 4-hour TO 16-minute. Deleted
Note explaining that the Nonconformance can be exited when either
the 2-minute or 16-minute are restored.

PCR-10-02030. ECP-09-000147 The system gives bad quality
when the 2-minute goes bad. The Nonconformance can be exited
when restored. No explanation is needed.
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TECHNICAL REQUIREMENTS MANUAL
BACKGROUND

This manual contains requirements that were removed from the Technical Specifications during
the conversion from the standard format Technical Specifications to the improved standard
Technical Specifications. This conversion was approved by the Nuclear Regulatory Commission
(NRC) on May 4, 1998 (Amendment Nos. 227/201), and placed in Revision 22 of the UFSAR.

UCR No. 00110, approved on November 9, 1999, permitted removal of the TRM from the
UFSAR and replaced it with a summary. This change endorsed in NEI 98-03, Guidelines for
Updating Final Safety Analysis Reports, Revision 1, and a NEI letter dated June 30, 1999. The
NEI letter answers questions about NEI 98-03. The letter was reviewed and concurred with by
the NRC. NEI and the NRC has said the TRM can and should be a document separate from the
UFSAR and controlled by the 10 CFR 50.59 process. The 10 CFR 50.59 revision process will be
controlled by NO-1-118, Control of the Technical Requirements Manual (TRM).

To minimize the impact of associated procedures that reference the Technical Requirements
Manual (TRM), the manual will continue to retain the same chapter numbering and title that was
used when it was maintained within the UFSAR, Revision 24.

USE

The following terms are used in this manual and have the same definition as the equivalent term
in the Technical Specifications.

- channel calibration

- channel check

- channel functional test

- core operating limits report (COLR)
- mode

- operable/operability

- rated thermal power

- shutdown margin

- staggered test basis

- thermal power

The use of logical connectors (AND, OR) is the same as their use in the Technical Specifications.

Technical Normal Conditions (TNCs) are intended to be met during the times they are applicable.
If a TNC is not met, the contingency measures must be taken within the specified time, unless
otherwise noted. If a Restoration Time requires periodic performance on a “once per...” basis, a
frequency extension (1.25 times allowance) applies to each performance after the initial
performance. If a TNC is no longer applicable, the contingency measures do not have to be
completed.

Technical Verification Requirements (TVRs) are included as a means to determine equipment
operability. They must be performed within the frequency (with a 1.25 times allowance) noted
for equipment to meet the TNC. The measuring of the frequency is from the time of the previous
performance or from the time a specified condition of frequency is met.
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15.0.3 FAILURE TO MEET A TNC OR TVR

When it is discovered that a TNC has not been met and the associated contingency measures are
not satisfied (or an associated contingency measure is not provided), the equipment subject to the
TNC is in a nonconforming condition, subject to the requirements of CNG-OP-1.01-1002,
Conduct of Operability Determinations/Functionality Assessments (e.g., Attachment 6,
Functionality Assessments), 10 CFR Part 50, Appendix B, Criteria XV and XVI, Generic Letter
91-18 and Generic Letter 91-18, Revision 1. In this situation, appropriate actions shall be taken
as necessary to provide assurance of continued safe plant operations. In addition, an issue report
shall be written and assessment of reasonable assurance of safety shall be conducted. Items to be
considered for this assessment include the following:

. Availability of redundant or backup equipment;

. Compensatory measures, including limited administrative controls;

. Safety function and events protected against;

. Probability of needing the safety function;

. Conservatism and margins; and

° Probabilistic Risk Assessment or Individual Plant Evaluation results that determine how

operating the plant in the manner proposed will impact core damage frequency.

If this assessment concludes that safety is sufficiently assured, the facility may continue to
operate while prompt corrective action is taken.

Entry into a Mode or other specified condition in the Applicability, where a TNC is not met, may
be made after completing the above assessment and it concludes safety is is sufficiently assured;
exceptions to this Requirement are stated in the individual Requirement.

. This Requirement shall not prevent changes in Modes or other specified conditions in the
Applicability that are required to comply with the Contingency Measures or that are part of a
shutdown of the unit.

When it is discovered that a TVR frequency (including the 1.25 times extension) has not been
met, the equipment subject to the TVR is in a nonconforming condition. In this situation, an
issue report shall be written and, if indicated, determination to evaluate the impact on plant safety
shall be performed in a timely fashion and in accordance with plant procedures.

Actions should be taken to restore conformance with the TNCs/TVRs in a timely fashion.

If equipment has been removed from service or declared inoperable, it may be returned to service
under administrative control to perform testing required to demonstrate its operability.
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151 REACTIVITY CONTROL SYSTEMS

15.1.1 BORON DILUTION

NORMAL TNC 15.1.1 Reactor Coolant System (RCS) flow rate shall be = 3,000 gpm.
CONDITION

APPLICABILITY Modes 1, 2, 3, 4, 5, and 6, whenever a reduction in RCS boron concentration is
being made from a source whose boron concentration is less than the present
Shutdown Margin requirements (Refueling Boron for Mode 6) per COLR.

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  The RCS flow rate isnot | A.1 All operations involving a reduction Immediately
within limits. in RCS boron concentration must be
suspended.
VERIFICATION REQUIREMENTS
TVR Verification Frequency
15.1.1.1 Verify RCS flow rate is 2 3,000 gpm. Within 1 hour prior to the start of a
NOTE: This technical verification reduction in RCS boron concentration
requirement is not required to be AND
performed in Modes 1 and 2 (i.e., RCP’s
operating). Every hour during a reduction in RCS
boron concentration

This includes verifying at least one reactor coolant pump is in operation or verifying that
at least one low pressure safety injection pump is in operation and supplying the
required amount of flow through the RCS.
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NORMAL TNC 15.1.2 Two boron injection flow paths shall be operable.

CONDITION

Each boration flow path consists of a boric acid storage tank (BAST) connected

to the RCS via a boric acid pump or gravity feed connection, and a charging
pump; or a refueling water tank (RWT) connected to the RCS via a charging
pump. Charging pumps are required to be powered from separate emergency
buses. Each boric acid pump is required to be powered from an emergency bus.
Each BAST must have its associated heat tracing systems. Each operable boron
injection flow path must have at least one heat tracing circuit operable.

No actuation signals are required for operability.
APPLICABILITY Modes 1, 2, 3, and 4.

CONTINGENCY MEASURES [B(0909]

Nonconformance Contingency Measures

Restoration Time

A.  One required boron A.1 Restore the required boron injection
injection flow path is flow path to operable status
inoperable due to.
Charging Pump
inoperability.

72 hours

B.  One required boron B.1 Restore the required boron injection
injection flow path is flow path to operable status.
inoperable for reasons
other than Condition A.

7 days

C.  Contingency measure C.1  See Section 15.0.3.
and associated
restoration time of
Nonconformance A or B
are not met.

VERIFICATION REQUIREMENTS

TVR Verification

Frequency

15.1.2.1 Verify the temperature of the heat traced 7 days
portion of the flow path from the :
concentrated BASTs is above the
temperature limit line shown on
Figure 15.1.2-1.

15.1.2.2 Verify the BAST boron concentration is as | 7 days
specified in Figure 15.1.2-1, but limited to
< 8%.

15.1.23 Verify the BAST borated water volume is | 7 days

as specified in Figure 15.1.2-1.
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TVR Verification Frequency
15.1.2.4 Verify the BAST borated water solution 7 days
temperature is as specified in
Figure 15.1.2-1.
15.1.2.5 Verify that each manual, power-operated, | 31 days

or automatic valve in the flow path that is
not locked, sealed, or otherwise secured in
position, is in its correct position.
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TEMPERATURE (°F)

STORED BORIC ACID CONCENTRATION (WT %)

FIGURE 15.1.2-1
MINIMUM BAST VOLUME AND TEMPERATURE
AS A FUNCTION OF STORED BORIC ACID CONCENTRATION
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NORMAL TNC 15.1.3 One boron injection flow path shall be operable.

CONDITION . . . .
The boration flow path must consist of a BAST connected to the RCS via a boric
acid pump or gravity feed connection, and a charging pump; or an RWT
connected to the RCS via a charging pump or high pressure safety injection pump.
Each flow path is also required to contain associated heat tracing systems. The
operable boric acid pump, charging pump, or high pressure safety injection pump
shall be capable of being powered from an operable emergency bus.

APPLICABILITY  Modes 5 and 6.

CONTINGENCY MEASURES

Nonconformance Contingency Measures Restoration Time

A.  The required boron
injection flow path is
inoperable.

Al

Suspend positive reactivity additions.

Immediately

VERIFICATION REQUIREMENTS

TVR Verification Frequency

15.1.3.1 Verify temperature of the heat traced 7 days, if a flow path from the BAST is
portion of the flow path is above the used
temperature limit line shown on
Figure 15.1.2-1,

15.1.3.2 Verify RWT borated water temperature 24 hours, if the RWT is used as a borated
> 35°F. water source and the outside air

temperature is < 35°F

15.1.3.3 Verify the BAST borated water volume is | 7 days, if the BAST is the borated water
as specified in Figure 15.1.2-1. source

15.1.3.4 Verify the RWT borated water volume is 7 days, if the RWT is the borated water

_ 2 9,844 gallons. source

15.1.3.5 Verify the BAST borated water solution 7 days, if the BAST is the borated water
temperature is as specified in source
Figure 15.1.2-1.

15.1.3.6 Verify the RWT borated water solution 7 days, if the RWT is the borated water
temperature is 2 35°F. source

15.1.3.7 Verify the BAST boron concentration is as | 7 days, if the BAST is the borated water
specified in Figure 15.1.2-1. source

15.1.3.8 Verify the RWT boron concentration is 7 days, if in Mode 5 and the RWT is the

22,300 ppm.

borated water source
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15.1.3 BORATION FLOW PATHS - SHUTDOWN - Continued
VERIFICATION REQUIREMENTS - Continued

TVR Verification Frequency
15.1.3.9 Verify the RWT boron concentration in 7 days, if in Mode 6 and the RWT is the
Mode 6 exceeds the larger of 2300 ppm or | borated water source
the Refueling boron concentration limit
specified in the COLR.
15.1.3.10 Verify that each manual, power-operated, | 31 days

or automatic valve in the flow path that is
not locked, sealed, or otherwise secured in
position, is in its correct position.
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15.1.4 CONTROL ELEMENT ASSEMBLY (CEA) POSITION INDICATION

NORMAL TNC 15.1.4 Two CEA position indicator channels shall be operable for each
CONDITION shutdown and regulating CEA.

Any two of the following three CEA position indication channels are allowed to
be operable to satisfy this TNC:

a. Control element assembly voltage divider reed switch position indicator
channel;

b. Control element assembly “Full Qut” or “Full In” reed switch position
indicator channe) as verified by actuation of the applicable position
indicator;

c. Control element assembly pulse counting position indicator channel.

The only time the CEA “Full In” or “Full Out” reed switch position indicator
channels can be considered operable for one of the three CEA Position Indicator
Channels is when the CEAs are either fully withdrawn or fully inserted.

APPLICABILITY  Modes I and 2.

CONTINGENCY MEASURES

Nonconformance Contingency Measures Restoration Time
A.  Oneor more CEA(s) per | A.1 Restore the position indicator 6 hours

group having its voltage channel(s) to operable status.

divider reed switch

e OR
position indicator —
channel inoperable and | A.2.1 Reduce thermal power to < 70% 6 hours
either the “Full out” OR rated thermal power. [f negative
“Full in” reed switch reactivity insertion is required to
position indicator reduce thermal power, boration
channel inoperable. shall be used.

AND

after power is reduced <70% rated
thermal power.

A.  continued A.2.2.1  Fully withdraw CEA group(s) with | 10 hours
inoperable position indicator(s)
and verify the CEA(s) to be fully
withdrawn via a "Full Out"
indicator.

OR
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15.1.4 CONTROL ELEMENT ASSEMBLY (CEA) POSITION INDICATION - Continued

CONTINGENCY MEASURES - Continued

Nonconformance Contingency Measures _ Restoration Time
continued A.222  Fully insert CEA group(s) with 10 hours
inoperable position indicator(s)
and verify the CEA(s) to be fully
inserted via a "Full In" indicator.
OR
A.3 Ifthe failure existed before entry into Within 10 hours of

Mode 2 or occurs prior to an "all CEAs
out" configuration, the CEA group(s)
with an inoperable position indicator
channel(s) must be moved to the "Full
Out" position and verified to be fully
withdrawn via a "Full Out" indicator.

entry into Mode 2
AND

Prior to exceeding
70% of rated thermal

power.
One or more CEA(s) per | B.1  Verify that either the CEA voltage 1 hour
group having its CEA divider reed switch position indicator
pulse counting position channel or the “Full Out” or “Full In”
indicator channel reed switch position indicator channel
inoperable and either the for the affected CEAs is operable.
"Full OL}t" or "F.u'll In" AND
reed switch position
indicator or the voltage B.2 Restore the position indicator 24 hours
divider reed switch channel(s) to operable status
position indicator
channel inoperable.
Contingency measures C.1  See Section 15.0.3.

and associated
restoration times of
Nonconformance A or B
are not met.
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15.1.4 CONTROL ELEMENT ASSEMBLY (CEA) POSITION INDICATION - Continued

VERIFICATION REQUIREMENTS

TVR

Verification

Frequency

15.1.4.1

Verify CEA position indicator channels
agree within 4.5 inches.

Every 12 hours
AND

Every 4 hours when deviation circuit is
inoperable

This shall be accomplished by the following:

(1)  Verifying the CEA pulse counting position indicator channels and the CEA
voltage divider reed switch position indicator channels agree within 4.5 inches; or

(2) Verifying the CEA pulse counting position indicator channels and the CEA "Full
Out" or "Full In" reed switch position indicator channels agree within 4.5 inches;

or

(3)  Verifying the CEA voltage divider reed switch position indicator channels and the
CEA "Full Out" or "Full In" reed switch position indicator channels agree within

4.5 inches.
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TABLE 15.1.4-1
CEA POSITION INDICATION APPLICABILITY

One or more | Affected Affected Voltage Pulse “Full out”/ | Applicable
rod(s) per rod(s) rod(s) fully | divider counting “Full in” Non-
group partially withdrawn position position position conformance
affected inserted (or fully indicator indicator indicator
inserted) channel channel
X X I [* A
X X 1 I I* C
(See Section
15.0.3)
X X 1 I* B
X X 1 | B
X X I | A
X X I I B

I = Inoperable

I* = Inoperable due to rods partially inserted
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152 NOT USED
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15,3 INSTRUMENTATION
15,3.1 RADIATION MONITORING INSTRUMENTATION
NORMAL TNC 15.3.1 One Main Vent Wide Range Noble Gas Effluent Radiation Monitor
CONDITION Channel and two Main Steam Header Noble Gas Effluent

Radiation Monitor Channels shall be operable with their alarm
setpoints as specified in the setpoint control manual,

The measurement range of the main vent wide range noble gas effluent monitors

is 107 to 10° uCi/cc. The measurement range of the main steam header noble gas
effluent is 10° to 10° R/hr.

APPLICABILITY Modes 1,2, 3, and 4.

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A. A radiation monitoring A.1 Restore the setpoint to within limits. 4 hours
channel alarm setpoint is o
R R
not within limits. =
A.2  Declare the affected radiation 4 hours
monitoring channel inoperable.
B.  Contingency measure B.1 Initiate the preplanned alternate method | 72 hours
and associated of monitoring the appropriate
restoration time of parameter.
Nonconformance A are AND
not met. I
OR B.2.1 Restore the inoperable channel to 7 days

One or more required operable status.

radiation monitoring OR
channels are inoperable.
B.2.2 See Section 15.0.3.

VERIFICATION REQUIREMENTS

TVR Verification Frequency
15.3.1.1 Perform a channel check. 12 hours
15.3.1.2 Perform a channel functional test. 31 days

15.3.1.3 Perform a channel calibration. 18 months
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15.3.2 METEOROLOGICAL INSTRUMENTATION
NORMAL TNC 15.3.2 The following meteorological monitoring instrumentation channels
CONDITION shall be operable.
a. wind speed - 10 meter nominal elevation,
b. wind speed - 60 meter nominal elevation,
c. wind direction - 10 meter nominal elevation,
d. wind direction - 60 meter nominal elevation, and
€. air temperature - delta T (60 m - 10 m). [B0653]
APPLICABILITY At all times.
CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  One or more required A.1 Restore required channels to operable 7 days
meteorological status.
monitoring channels are
inoperable.
B.  Contingency measure B.1  See Section 15.0.3.
and associated
restoration time of
Nonconformance A are
not met.
VERIFICATION REQUIREMENTS
TVR Verification Frequency

15.3.2.1 Perform a channel check. 24 hours

15.3.2.2 Perform a channel calibration. 6 months
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15.3.3 INCORE DETECTOR SYSTEM

The instruments covered by the verification requirements are discussed in the UFSAR Section 7.5.4.3.

NORMAL INC 15.3.3 The Incore Detection System must be operable as follows:
CONDITION
A.  For base functionality of the Incore Detection System,

1. At least one detector segment in each core quadrant at each of the
four axial elevations must be operable.

B.  For monitoring the azimuthal power tilt with the Incore Detection System,
1. At least two quadrant symmetric detector segments groups must be
operable at each of the four axial elevations in the outer 184 fuel
assemblies.
C.  Forrecalibration of the Excore Neutron Flux Detection System,

1. At least 75% of all incore detector segments must be operable.

2. A minimum of nine incore detector segments must be operable at
each of the four axial elevations.

3. A minimum of two detector segments in the inner 109 fuel assemblies
must be operable at each of the four axial elevations.

4, A minimum of two detector segments in the outer 108 fuel assemblies
must be operable at each of the four axial elevations.

D.  For monitoring total planar radial peaking factor, total integrated radial
peaking factor, or linear heat rate,

1. At least 75% of all incore detector string locations must be operable
(i.e., at least three of four segments are considered operable).

2. A minimum of nine incore detector segments must be operable at
each of the four-axial elevations.

3. A minimum of two detector segments in the inner 109 fuel assemblies
must be operable at each of the four axial elevations.

4. A minimum of two detector segments in the outer 108 fuel assemblies
must be operable at each of the four axial elevations,

5. All 5 x 5 arrays of fuel assemblies that contain 25 fuel assemblies
must contain at least one operable detector segment on any axial
level.
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15.3.3 INCORE DETECTOR SYSTEM - Continued
NORMAL CONDITIONS - Continued
NORMAL E.  For post-refueling startup testing and power ascension,

CONDITION
1.  Meet the requirements of (B) and (D.1 through D.4) above for

azimuthal power tilt monitoring and for monitoring total planar radial
peaking factor, total integrated radial peaking factor, or linear heat

rate,

AND

2. either Criteria I, I, 11, OR IV
a. Criterion |

1. All incore detector string locations must have at least one
operable detector segment in any of the four axial
elevations.

b. Criterion |1

1. At least 75% of all incore detector string locations in a
quadrant have at least one operable detector segment.

2. All 5x5 arrays of fuel assemblies that contain 25 fuel
assemblies must contain at least one operable detector
segment on any axial level.

¢. Criterion 111
1. Symmetry checks must be performed on all CEA groups
d. Criterion IV

1. Perform an evaluation of the ability of the incore detector
system to detect core power symmetry with the actual
operable incore detector pattern prior to exceeding 30%

power.
2. Implement symmetry checks as identified in the
evaluation.
3. Implement penalties on the total planar radial peaking

factor, total integrated radial peaking factor, and linear
heat rate as identified in the evaluation.

APPLICABILITY  When the Incore Detection System is used as described above in items
A through E.
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CONTINGENCY MEASURES
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Nonconformance Contingency Measures

Restoration Time

A. TNCI1533.A,B,C,D.1 | A1 Stop using the Incore Detection System

Immediately on

through D.4, or E not for that associated function. discovery
satisfied.

B. TNC 15.3.3.D.5 not B.1  Stop using the Incore Detection System | Within 14 EFPDs,
satisfied for monitoring total planar radial either:

peaking factor, total integrated radial
peaking factor, or linear heat rate.

Perform an evaluation of the ability of
the incore detector system to detect
average power asymmetry of at least
10% between quadrant 4x4 groups of
assemblies with the actual operable
incore detector distribution, and if not,
implement penalties as identified in the
evaluation to allow use of the Incore
Detection System for monitoring total
planar radial peaking factor, total
integrated radial peaking factor, and
linear heat rate.

Perform an
evaluation and
implement any
required penalties,

OR

reduce power to less
than or equal to 50%.

VERIFICATION REQUIREMENTS

TVR Verification Frequency

15.3.3.1 Perform a channel check. Once within 24 hours prior to use

AND
7 days thereafter

15.3.3.2 Perform a channel calibration. Neutron 24 months
detectors are excluded from the channel
calibration, but all electronic components
are included.

15.3.3.3 Perform a calibration of the neutron Prior to installation

detectors in the reactor core.
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15.3.4 SEISMIC MONITORING INSTRUMENTATION
NORMAL TNC 15.3.4 Each instrument listed in Table 15.3.4-1 must be operable.
CONDITION
APPLICABILITY At all times.
CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  One or more instruments | A.1 Restore the instrument(s) to operable 30 days
are inoperable status
B.  Contingency measure B.1  See Section 15.0.3
and associated
restoration time of
Nonconformance A not
met
C.  Thesystem is activated | C.1 Restore to an operable status. 24 hours
during a seismic event AND
C.2 Retrieve and analyze data from the Following the event
activated instruments to determine the
magnitude of the vibratory ground
motion.
VERIFICATION REQUIREMENTS
TVR Verification Frequency
15.3.4.1 Perform channel check. 31 days

This channel check includes verifying the seismic monitoring instruments are energized
except for the seismic triggers for the Triaxial Time-History Strong Motion
Accelographs.

153.4.2 Perform channel functional test. 6 months
15343 Perform channel calibration. Within 5 days following a seismic event
AND

24 months
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TABLE 15.3.4-1
SEISMIC MONITORING INSTRUMENTATION
INSTRUMENTS AND SENSOR LOCATIONS MEASUREMENT RANGE

1. Triaxial Time-History Strong Motion Accelographs

a. 0-YE-001 Unit 1 Containment Base 0-1g

b.  0-YE-002 Unit 1 Containment 69’ 0-1g

c. 0-YE-003 Auxiliary Building Base 0-1g

d. 0-YE-004 Intake Structure 0-1g

e. 0-YE-005 Free Field 0-ig
2. Triaxial Seismic Switches

a. 0-YS-001 Unit 1 Containment Base NA

b. 0-YS-002 Unit 1 Containment 69’ NA
3. Seismic Acceleration Recorder

a. 0-YRC-001 Control Room NA

b. 0-YR-001 Control Room NA
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15.3.5 FIRE DETECTION INSTRUMENTATION

NORMAL TNC 15.3.5 The Fire Detection Instrumentation for each fire detection zone
CONDITION shall be operable.

APPLICABILITY  Whenever equipment in the fire detection zone is required to be operable.

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  One or more fire A.1 Establish an hourly fire watch to Within 1 hour and
detection instruments inspect the zone(s) with the inoperable | once per hour
outside Containment are instrument(s). thereafter
inoperable. AND
AND A.2 Restore the instrument to operable 14 days
Instrument(s) is located status.
in a fire detection
zone(s) not equipped
with an automatic wet
pipe sprinkler system
alarmed and supervised
to the Control Room.
B.  One or more fire B.1.1 Inspect in the Containment. Once per 8 hours
detection instruments
o OR
located inside
Containment are B.1.2 Monitor containment air temperature | Within 1 hour
inoperable. at the containment dome and AND

containment reactor cavity locations.
Once per 1 hour
AND p
thereafter

B.2  Restore instrumentation to operable 14 days
status.
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performed on either 10% of or 10 fire
detection instruments accessible during
plant operation, whichever is less

Nonconformance Contingency Measures Restoration Time

C.  One or more fire C.1.1  Establish an hourly fire watch. Within 1 hour
detection instruments

- OR
outside
Containment are C.1.2.1 Inspect the zone(s) with Within 1 hour
inoperable. inoperable instruments. AND
Once per 24 hours
AND

AND = thereafter
The instrument(s) is
located in fire
detection zone(s) C.1.2.2  Perform a channel functional test Within 1 hour
equipped with an on the automatic sprinkler system,

) . . . AND
automatic wet pipe including the water flow alarm and
sprinkler system alarmed supervisory system, in the zone Once per 24 hours
and supervised to the with the inoperable instrument. thereafter
Control Room. AND

C.2 Restore instrumentation to operable 14 days
status.

D.  Contingency measure D.1  See Section 15.0.3.
and associated
restoration time of
Nonconformance A, B,
or C are not met.

E. Fire detection instrument | E.1  For each detector found inoperable, Within frequency
found inoperable during perform TVR 15.3.5.3 on an additional | associated with TVR
Technical Verification 10% of all fire detection instruments 15.3.5.3 that
Requirement accessible during plant operation. Note | identified inoperable
(TVR) 15.3.5.3. that TVR 15.3.5.3 is only required to be | instruments
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15.3.5 FIRE DETECTION INSTRUMENTATION - Continued

VERIFICATION REQUIREMENTS

TVR

Verification

Frequency

15.3.5.1

Verify each non-supervised circuit
associated with detection alarms between
the instrument and Control Room is
operable.

31 days

15.3.5.2

Verify each National Fire Protection
Association Code 72D Class B supervised
circuit's supervision associated with the
detector alarms is operable.

6 months

15.3.5.3

Perform a channel functional test on the
fire detection instruments accessible
during plant operation.

6 months

This is only required on 25% of the fire detection instruments selected on a rotating
basis such that all fire detection instruments accessible during plant operation will be

tested over a 24 month period.

If in any detection zone there are less than four detectors, at least one different detector

in that zone shall be tested every 6 months.

15.3.5.4

Perform a channel functional test on the
fire detection instruments inaccessible
during plant operation. This is not
required if performed in the previous

6 months.

Each Mode 5 entry exceeding 24 hours




Technical Requirements Manual Rev. 15
Page 33 of 88

TABLE 15.3.5-1
FIRE DETECTION INSTRUMENTS -- UNIT 1

MINIMUM INSTRUMENTS

OPERABLE
ROOM/AREA
AUX BLDG. INSTRUMENT LOCATION HEAT FLAME SMOKE
100/103/
104/116 Corridors - Elevation (-)10°0” 5
110 Coolant Waste Receiving & Monitoring Tank 2
Pump Room
111 Waste Processing Control Room 1
112/114 Coolant Waste Receiving Tank 4
113 Miscellaneous Waste Receiver Tank Room 1
115 Charging Pump Room 3
118/122 Emergency Core Cooling System (ECCS) Pump 7
Room
119/122 ECCS Pump Room 7
200/202 Corridors, &
209/210 Corridors &
212/219 N/S Corridor & Personnel Elevator Access 13
Vestibule
207/208 Waste Gas Equipment Room 3
216 Reactor Coolant Make-up Pumps 1
217 BAST & Pump Room 2
218 Volume Control Tank Room 1
220 Degasifier Pump Room 1
221/326 West Piping Penetration Room 2 3
222 Hot Instrument Shop 2
223 Hot Machine Shop 4
224 East Piping Area 10
225 Radiation Exhaust Vent Equipment Room 4
226 Service Water Pump Room 3 6
227/316 East Piping Penetration Room 3 5
228 Component Cooling Pump Room 8
301/304/300 Battery Room & Corridor 3
306/1C Cable Spreading Room & Cable Chase® 10
308 N/S Corridor . 6
315 Main Steam Piping Area 6
317 Switchgear Room, Elevation 27'-0"® 6
318 Purge Air Supply Room 2
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ROOM/AREA
AUX BLDG.
319/325

320

323

324

Elevation 27'-0"
1A

1B

405

410

417/418
413/419/420
424/425/426
421

423

428

429

430

439

441

Elevation 45'-0"
Elevation 69'-0"
Elevation 69'-0"
512

586/588/589/590
592/593
595/596/597

587

591

523/594

520

524
525

TABLE 15.3.5-1 (Continued)

FIRE DETECTION INSTRUMENTS -- UNIT 1

INSTRUMENT LOCATION

West Passage and Vestibule

Spent Fuel Heat Exchanger Room

Passage 27' Valve Alley & Filter Room

Letdown Heat Exchanger Room

Switchgear Vent Duct

Cable Chase 1A

Cable Chase 1B

Control Room

N/S Corridor

Solid Waste Processing

Cask and Equip Loading Area &

Cask and Equip Loading Area

Diesel Generator No. (1B)®

West Electrical Penetration Room

East Piping Area

East Electrical Pen Room

Switchgear Room Elevation 45'-0"®

RWT Pump Room

Spent Resin Metering Tank Room

Switchgear Vent Duct

Contro] Room Vent Duct "A"

Cable Spreading Room Vent Duct

Control Room Heating, Ventilation, and Air
Conditioning Equipment

Radiation Chemistry Area,

Radiation Chemistry Area,

Radiation Chemistry Area,

Frisker Area,

Clothing Disposal, and

N/S Corridor & Dressout/Frisker Area

Spent Fuel Pool (SFP) Area Vent Equipment
Room

Main Plant Exhaust Equipment Room

Containment Access Area

Rev. 15
Page 34 of 88

MINIMUM INSTRUMENTS

OPERABLE

HEAT

FLAME SMOKE

6

3
3
1

WA ON— —

—_ N O W W
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ROOM/AREA
AUX BLDG.
529
530/531/533
536/537

Elevation 83'-0"
603

Containment Bldg.
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TABLE 15.3.5-1 (Continued)
FIRE DETECTION INSTRUMENTS -- UNIT 1

MINIMUM INSTRUMENTS

OPERABLE
INSTRUMENT LOCATION HEAT FLAME SMOKE
Electrical Equipment Room 3
SFP Area 5 17
Miscellaneous Waste Evaporator & Equipment 3
Room
Cable Tunnel 4
Auxiliary Feedwater Pump Room 2

U-1 Reactor Coolant Pump Bay East®® 16

U-1 Reactor Coolant Pump Bay West®® 16

U-1 East Electric Penetration Area®™ ©

U-1 West Electric Penetration Area®™ ©

Intake Structure Elevation 3°-0” Unit 1 Side [B0898] 1

1A DG Bldg.

Zone 1® Diesel Generator Room, Oil Separator Room, 1A 33
Diesel Generator Building Trench, Fan Room,
Maintenance Shop, and Hallway

Zone 2® Battery Room, Non-IE Electric Panel Room, 1 11
Control Room, 1-E Switchgear Room, Future
Expansion Room

Zone 3® Fuel Oil Storage Tank Room 8

Zone 4 General Area, Third Room 17

Zone 5 Heating, Ventilation, and Air Conditioning Duct, 2
Second and Third Floor

@ Detectors that automatically actuate Fire Suppression Systems.

® Detection Instruments located within the Containment are not required to be operable during the
performance of Type A Containment Leakage Rate Tests.

) Monitored by four protecto wires.

@ RCP bay heat detectors are not required to be operable in Modes 5 and 6 if all of the following
conditions are met: [B0889]
1.  The RCP motors in the associated bay are de-energized, and
2.  The RCS temperature is 200°F or less
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TABLE 15.3.5-1 (Continued)
FIRE DETECTION INSTRUMENTS -- UNIT 2

MINIMUM INSTRUMENTS

OPERABLE®™
ROOM/AREA
AUX BLDG. INSTRUMENT LOCATION HEAT FLAME SMOKE
101/120 ECCS Pump Room 7
102/120 ECCS Pump Room 7
105 Charging Pump Room 3
106 Miscellaneous Waste Monitor Tank 1
107/109 Coolant Waste Monitor Tank 4
108 Pump Room-Elevation (-)10'-0" 1
201 Component Cooling Pump Room 9
203 East Piping Area 10
204 Radiation Exhaust Vent, Equipment Room 4
205 Service Water Pump Room 3 6
206/310 East Piping Penetration Room 3 5
211/321 West Piping Penetration Room 2 3
213 Degasfier Pump Room 1
214 Volume Control Tank Room 1
215 BAST & Pump Room 2
216A Reactor Coolant Make-up Pumps 2
302/2C Unit 2 Cable Spreading Room & Cable Chase®® 2 10
305/307/303 Unit 2 Battery Room & Corridor 3
309 Main Steam Piping Area 6
311 Switchgear Room, Elevation 27'-0" 6
312 Purge Air Supply Room 2
322 Letdown Heat Exchanger Room 1
Elev. 27'-0" Switchgear Vent Duct 1
2A Cable Chase 2A 1
2B Cable Chase 2B 1
407 Switchgear Room, Elev. 45'-0"® 8
408 East Piping Area 7
409 East Electrical Penetration Room 3
414 West Electrical Penetration Room 3
416 Diesel Generator No. (2B)® 2
422 Diesel Generator No. (2A)® 2
440 RWT Pump Room 2

Elev. 45'-0" Switchgear Vent Duct 1
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TABLE 15.3.5-1 (Continued)
FIRE DETECTION INSTRUMENTS -- UNIT 2

MINIMUM INSTRUMENTS

OPERABLE®
ROOM/AREA
AUX BLDG. INSTRUMENT LOCATION HEAT FLAME SMOKE
526 Main Plant Exhaust Equipment Room 8
527 Containment Access 3
532 Electrical Equipment Room 3
Elev. 69'-0" Cable Spreading Room Vent Duct 1
Elev. 83'-0" Cable Tunnel 4
605 Auxiliary Feedwater Pump Room 2
Containment Bldg.
Unit 2 Reactor Coolant Pump Bay East®® 16
Unit 2 Reactor Coolant Pump Bay West® 16
Unit 2 East Electric Penetration Area® ©
Unit 2 West Electric Penetration Area®™ ©)
Intake Structure Elevation 3'-0" Unit 2 Side [B0898] 1
@ Detectors that automatically actuate Fire Suppression Systems.

® " Detection instruments located within the Containment are not required to be operable during the
performance of Type A Containment Leakage Rate Tests.

©  Monitored by four protecto wires.

@ RCP bay heat detectors are not required to be operable in Modes 5 and 6 if all of the following
conditions are met: [B0889]
1. The RCP motors in the associated bay are de-energized, and
2. The RCS temperature is 200°F or less
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15.3.6 FEEDWATER FLOW MEASUREMENT INSTRUMENTATION
NORMAL TNC 15.3.6 The LEFM CheckPlus system shall be operable, with the Plant
CONDITION Computer available to perform the secondary calorimetric

calculation.

APPLICABILITY  Mode 1> 2700 MWt.

CONTINGENCY MEASURES

NOTE
15.0.3 is not applicable to the LEFM CheckPlus system to raise Reactor Power >2700 MWt within the
Restoration Time of the Contingency Measures.

Nonconformance Contingency Measures Restoration Time
A.  The LEFM CheckPlus Al Maintain Reactor Power within Immediately
system is inoperable. 10% Rated Thermal Power (RTP)

of the initial power level when the
system was declared inoperable.

OR

Al2 Ensure Reactor Power is <2700 Immediately
MWt (98.6% RTP).

AND

A2.1 Shift to the compensated venturi 1 hour
feedwater flow measurement input
to the secondary calorimetric.
OR

A22 Ensure Reactor Power is <2700 1 hour
MWt (98.6% RTP).

AND

A3.1 Restore the LEFM CheckPlus 72 hours

system to operable status.
OR

A3.2 Ensure Reactor Power is <2700 72 hours
MWt (98.6% RTP).
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15.3.6 FEEDWATER FLOW MEASUREMENT INSTRUMENTATION - Continued
CONTINGENCY MEASURES - Continued

Nonconformance

Contingency Measures

Restoration Time

B.  The Plant Computer is B.1 Restore the Plant Computer and all

unavailable, inputs to the secondary calorimetric

OR

calculation.

An input from other than | OR

the LEFM CheckPlus

Prior to the next
required performance
of Tech. Spec. SR
3.3.1.2 OR 24 hours,
whichever is less

system to the secondary | B.2 Ensure Reactor Power is <2700 MWt [ Prior to the next
calorimetric calculation (98.6% RTP).

has failed, AND

resulted in bad quality of
the 16-minute average
calculation.

required performance
of Tech. Spec. SR
3.3.1.2 OR 24 hours,
whichever is less

C.  Contingency measure C.1  See Section 15.0.3.
and associated
restoration time of
Nonconformance A or B
are not met.

VERIFICATION REQUIREMENTS

TVR

Verification

Frequency

15.3.6.1

Perform applicable maintenance checks
contained in VTD 15799-004-1002:

¢ General examination of the LEFM
cabinet

Power supply inspection

Central processing unit inspection
Acoustic processing unit checks
Analog input checks

Ethernet communication test
Transducer checks

Spool piece metering section checks

24 months

Analog output checks, relay output checks, watchdog timer checks and the serial
communication test contained in VTD 15799-004-1002 are not applicable to Calvert

Cliffs.
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154 REACTOR COOLANT SYSTEM
15.4.1 CHEMISTRY

NORMAL CONDITION TNC 15.4.1 The RCS chemistry shall be maintained within limits.

[B2369]
Parameter Action Level 2 Action Level 3
Dissolved Oxygen >0.100 ppm > 1 ppm
Chloride >0.15 ppm > 1.50 ppm
Fluoride >0.15 ppm > 1.50 ppm
Sulfate >0.15 ppm > 1.50 ppm
Hydrogen _ <15 cc/kg <5 cc/kg

H; limits only apply when RX is critical.
The dissolved oxygen limits are not applicable with T,y < 250°F.
APPLICABILITY At all times.

CONTINGENCY MEASURES

Nonconformance Contingency Measures Restoration Time

A.  One or more chemistry A.1 Initiate unit shutdown and cooldown to | Immediately
parameter values in excess Tavg <250°F.
of Action Level 3 with
Tavg 2250°F.

If a shutdown is initiated due to RCS parameter(s) exceeding Action
Level 3, and RCS chemistry improves to within Action Level 3, the
shutdown and cooldown per this Contingency Measure may be

terminated.
B.  One or more chemistry B.1 Restore the parameter(s) to below 24 hours
parameter values in excess Action Level 2 limits.

of Action Level 2.

C.  The contingency measure | C.1 Initiate unit shutdown and cooldown to | Immediately
and associated restoration Tavg <250°F.
time of Nonconformance
B are not met.

If a shutdown is initiated due to RCS parameter(s) exceeding Action
Level 2, and RCS chemistry improves to within Action Level 2, the
shutdown and cooldown per this Contingency Measure may be
terminated.
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15.4.1 CHEMISTRY - Continued
CONTINGENCY MEASURES - Continued
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Nonconformance Contingency Measures Restoration Time

D.  The contingency measure | D.1  See Section 15.0.3.

and associated restoration
time of Nonconformance
A or C are not met.

OR

One or more chemistry
parameter values exceed
Action Level 3 with T,
<250°F.

VERIFICATION REQUIREMENTS

TVR Verification Frequency
NOTE
154.1.1 TVR is not required to be performed when
all of the following requirements are met:
[B0772]

¢ RCS chemistry sampling is not
possible due to low RCS level.

o The applicable Unit (1 or 2) is
defueled.

s RCS temperature is less than 145°F.

* RCS chemistry is verified to be within
TRM 15.4.1 limits prior to reducing
RCS level.

Verify RCS chemistry to be within the
TNC limits.

72 hours
OR

8 hours prior to exceeding 250°F in the
RCS
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15.4.2 PRESSURIZER PRESSURE/TEMPERATURE LIMITS

NORMAL TNC 15.4.2 The pressurizer temperature shall be limited to:
CONDITION a. A maximum heatup of 100°F in any one hour period,

b. A maximum cooldown of 200°F in any one hour period, and

¢. A maximum spray water temperature differential of 400°F.

APPLICABILITY  Atall times.

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  Pressurizer temperature | A.1 Restore temperature to within limits. 30 minutes
in excess gf any of the AND
above limits. =
A.2  Perform an engineering evaluation to None
determine the effects of the out-of-limit
condition on the fracture toughness
properties of the pressurizer and to
determine that the pressurizer is
acceptable for continued operation.
B.  Contingency measure B.1  See Section 15.0.3.
and associated
restoration time of
Nonconformance A are
not met.

VERIFICATION REQUIREMENTS

TVR Verification Frequency
154.2.1 Verify the pressurizer temperature is At least once per 30 minutes
within the limits during system heatup or
cooldown.
154.2.2 Verify the spray water temperature At least once per 12 hours
differential is within the limits during
auxiliary spray operation.
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15.4.3 AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) CODE CLASS 1, 2,

AND 3 COMPONENTS

NORMAL
CONDITION
Program.

APPLICABILITY Modes 1,2, 3,4, 5, and 6.

CONTINGENCY MEASURES

TNC 15.4.3 The structural integrity of ASME Code Class 1, 2, and 3
components shall be within the limits of the Inservice Inspection

Nonconformance Contingency Measures Restoration Time
A.  Structural integrity of A.1 Restore structural integrity of the Prior to increasing

ASME Class 1 affected component(s) to within the the RCS temperature

component(s) is not limit. more than 50°F

within the limit.

A.2 Isolate the affected component(s).

above the minimum
temperature required
by nil-ductility
temperature
considerations

Prior to increasing
the RCS temperature
more than 50°F
above the minimum
temperature required
by nil-ductility
temperature
considerations

B.  Structural integrity of B.1 Restore the structural integrity of the
ASME Class 2 affected component(s) to within the
component(s) is not limit.
within the limit.

B.2 Isolate the affected component(s).

Prior to increasing
the RCS temperature
above 200°F

Prior to increasing
the RCS temperature
above 200°F

C.  Contingency Measures C.1  See Section 15.0.3.
and associated
restoration times of
Nonconformances A or

B not met.

D.  Structural integrity of D.1 Restore the structural integrity of the

any ASME Class 3
component(s) is not
within the limit.

affected component(s) to within the
limit.

None
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15.43 AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) CODE CLASS 1, 2,
AND 3 COMPONENTS - Continued

CONTINGENCY MEASURES - Continued

Nonconformance Contingency Measures Restoration Time
D.2 Isolate the affected component(s) from | None
service.

VERIFICATION REQUIREMENTS

TVR Verification Frequency
15.4.3.1 Verify structural integrity of ASME In accordance with the Inservice
Class 1, 2, and 3 components are within Inspection Program
limits specified in the Inservice Inspection
Program.

15432 Verify structural integrity of main steam In accordance with the augmented
and main feedwater piping is within limits | Inservice Inspection Program.
specified in the augmented Inservice
Inspection Program.

Augmented Inservice Inspection Program for Main Steam and Main Feedwater Piping

The unencapsulated welds greater than four inches in nominal diameter in the main
steam and main feedwater piping runs located outside the Containment and traversing
safety-related areas or located in compartments adjoining safety-related areas shall be
inspected per the following augmented inservice inspection program using the applicable
rules, acceptance criteria and repair procedures of the ASME Boiler and Pressure Vessel
Code, Section XI, Endorsed in the Inservice Inspection Program, for Class 2
components.

Each weld must be examined in accordance with the above ASME Code requirements,
except that 100% of the welds must be examined, cumulatively, during each ten year
inspection interval. The welds to be examined during each inspection period shalil be
selected to provide a representative sample of the conditions of the welds. If these
examinations reveal unacceptable structural defects in one or more welds, an additional
1/3 of the welds shall be examined and the inspection schedule for the repaired welds
shall revert back as if a new interval had begun. If additional unacceptable defects are
detected in the second sampling, the remainder of the welds shall also be inspected.

Alternatively, a Risk-Informed process for piping outlined in EPRI Topical Report
1006937 revision 0-A may be used for the weld selections and the determination of
required additional examinations when defects are discovered.
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15.4.5 LETDOWN LINE EXCESS FLOW
NORMAL TNC 15.4.5 The bypass valve for the excess flow check valve in the letdown
CONDITION line shall be closed.
APPLICABILITY Modes 1, 2, 3, and 4.
CONTINGENCY MEASURES

Nonconformance Contingency Measures Restoration Time

Bypass valve open. A.1 Close bypass valve. 4 hours
B.  Contingency measure B.1  See Section 15.0.3.

and associated

restoration time of

Nonconformance A are

not met.
VERIFICATION REQUIREMENTS

TVR Verification Frequency
15.4.5.1 Verify bypass valve for the excess flow 4 hours prior to entry into Mode 4 from
check valve in the letdown line is closed. Mode 5




Technical Requirements Manual

15.4.6 RCS VENTS

NORMAL TNC 15.4.6 Two RCS vent paths shall be operable.
CONDITION

reactor vessel head and the pressurizer vapor space.

APPLICABILITY  Modes | and 2.
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The two RCS vent paths consist of two closed solenoid valves in series at the

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A. Reactor vessel head vent | A.1 Maintain the inoperable vent path Immediately
path is inoperable. closed with power removed from the
actuator of the solenoid valves.
AND
A.2 Restore the Inoperable reactor vessel 30 days
head vent path to operable status,
B.  Pressurizer vapor space | B.1 Maintain the inoperable vent path Immediately
vent path is inoperable. closed with power removed from the
actuator of the solenoid valves.
AND
B.2.1 Verify one power-operated relief | 72 hours
valve and its associated flow path
is operable.
AND
B.2.2 Restore the inoperable pressurizer | Prior to entering
vapor space vent path to operable | Mode 2 following the
status. next Mode 3 of
OR sufficient duration
B3 Restore inoperable pressurizer 30 days
vapor space vent path to operable
status.
C.  Reactor vessel head vent | C.1  Restore both inoperable vent paths to 72 hours
path is inoperable. operable status.
AND

Pressurizer vapor space
vent path is inoperable.

D.  Contingency measure D.l  See Section 15.0.3.
and associated
restoration time of
Nonconformances A, B,
or C are not met.
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TVR Verification Frequency
15.4.6.1 Verify manual isolation valves in each 24 months
vent path are locked in the open position.
15.4.6.2 Verify flow through the RCS vent path 24 months

with the vent valves open.
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CONTAINMENT SYSTEMS

15.6.1 CONTAINMENT STRUCTURAL INTEGRITY

NORMAL

CONDITION

TINC 15.6.1
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The structural integrity of the Containment shall be maintained at

a level consistent with the acceptance criteria of the ASME Boiler

CONTINGENCY MEASURES

and Pressure Vessel Code Section XI, Subsection IWL,
Requirements for Class CC Concrete Components of Light-Water
Cooled Plants, 1992 Edition with 1992 Addenda, as modified and

amended by 10 CFR 50.55a. [B0703]

APPLICABILITY  Modes 1, 2, 3 and 4.

Nonconformance

Contingency Measures

Restoration Time

The Acceptance
Standards of IWL-3000
are not met.

A.1  Perform actions as required by IWL-3310.

Immediately

Contingency measure
and associated
restoration time of
Nonconformance A are
not met

OR

Containment structure
exhibits possible
evidence of abnormal
degradation.

B.1 See Section 15.0.3.

Containment Structural
Integrity not conforming
to acceptance criteria of
TVR 15.6.1.2.

C.1
OR

C.2 Complete an engineering evaluation that
assures structural integrity.

Restore structural integrity.

Prior to increasing
RCS temperature
above 200°F.

VERIFICATION REQUIREMENTS

TVR

Verification

Frequency

15.6.1.1

IWL-2000.

Perform the examinations required by

Program.

In accordance with the Concrete
Containment Tendon Surveillance

15.6.1.2

Conduct an inspection of the pre-selected
concrete crack patterns adjacent to containment
tendon end anchorage’s during the Type A
Containment Leakage Rate Tests with
Containment at maximum test pressure.

In accordance with the Containment
Leakage Rate Testing Program.
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The Containment shall remain free of loose debris (rags, trash,

clothing, etc.) which could be transported to the containment sump
and cause restriction of the pump suctions during LOCA

conditions.

APPLICABILITY Modes 1,2, 3, and 4.

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  NONE A.1 NONE NONE
VERIFICATION REQUIREMENTS
TVR Verification Frequency

15.6.2.1 A visual inspection shall be performed for | Prior to establishing Containment
all accessible areas of the Containment. integrity.

15.6.2.2 A visual inspection shall be performed of | Upon completion of the containment entry
the areas affected within Containment. when Containment integrity has been

established.
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157 PLANT SYSTEMS
15.7.1 STEAM GENERATOR PRESSURE/TEMPERATURE LIMITATION
NORMAL TNC 15.7.1 The temperatures of both the primary and secondary coolant in
CONDITION the steam generators shall be > 80°F when the pressure of either
the primary or secondary coolant in the steam generator is > 200
psig.
APPLICABILITY  Atall times.
CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  Steam generator A.1 Reduce the steam generator pressure on | 30 minutes
pressure/ temperature the applicable side to < 200 psig.
not within limits. AND
A.2 Perform an engineering evaluation. Prior to increasing
The engineering evaluation shall steam generator
determine that the steam generator temperatures above
remains acceptable for continued 200°F
operation.

VERIFICATION REQUIREMENTS

TVR Verification

Frequency

15.7.1.1 Verify each steam generator primary and

This is only required to be performed
when steam generator primary or

secondary coolant pressure is < 200 psig.

secondary coolant temperature is < 80°F.

1 hour, if the following conditions apply:
[B0800]

Both manways are installed on both the
primary and secondary side of the
steam generator,

OR

Both manways are installed on the
primary side (hot leg/cold leg) of the
steam generator AND either one or
both manways are removed from the
secondary side. In this case, the
surveillance need only be performed on
the primary side,

OR

Both manways are installed on the
secondary side of the steam generator
AND either one or both manways are
removed from the primary side (hot
leg/cold leg). In this case, the
surveillance need only be performed on
the secondary side.
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NORMAL TNC 15.7.2  The safety-related snubbers shall be operable.
CONDITION
Safety-related snubbers include those snubbers installed on safety-related systems
and snubbers on non-safety related systems if their failure or the failure of the
system on which they are installed would have an adverse effect on any safety-
related system.
APPLICABILITY Modes 1,2,3,4,5, and 6.
In Modes 5 and 6 the only snubbers required to be operable are those snubbers
located on systems required to be operable.
CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  One or more snubbers A.1  See Technical Specification LCO 3.0.8.
inoperable.

VERIFICATION REQUIREMENTS

TVR

Verification

Frequency

15.7.2.1

Verify snubbers are operable per the

snubber inspection program. As used here, | program

type of snubber shall mean snubbers of the
same design and manufacturer, irrespective

of capacity.

In accordance with the snubber inspection
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15.7.2 SNUBBERS - Continued

VERIFICATION REQUIREMENTS - Continued

TVR

Verification I Frequency

Snubber Inspection Program

a.

Visual Inspections

Visual inspections shall be performed in accordance with the schedule determined
by Table 15.7.2.1. Snubbers are categorized as inaccessible or accessible during
reactor operation. Each of these categories (inaccessible and accessible) may be
inspected independently or jointly according to the schedule determined by Table
15.7.2.1. The visual inspection interval for each population or category of snubbers
shall be determined based upon the criteria provided in Table 15.7.2.1. [B0627]

Visual Inspection Acceptance Criteria

Visual inspections shall verify (1) that there are no visible indications of damage or
impaired operability, and (2) that the snubber installation exhibits no visual
indications of detachment from foundations or supporting structures. [B0627]
Snubbers that appear inoperable as a result of visual inspections may be determined
operable for the purpose of establishing the next visual inspection interval, provided
that: (1) the cause of the rejection is clearly established, remedied and functionally
tested for that particular snubber and for other snubbers that may be generically
susceptible; or (2) the affected snubber is functionally tested in the as found
condition and determined operable per the Hydraulic Snubbers Functional Test
Acceptance Criteria, as applicable. When the fluid port of a hydraulic snubber is
found to be uncovered, the snubber shall be determined inoperable unless it can be
determined operable via functional testing for the purpose of establishing the next
visual inspection interval.

For the snubber(s) found inoperable, an engineering evaluation shall be performed
on the component(s) that are supported by the snubber(s). The scope of this
engineering evaluation shall be consistent with the licensee's engineering judgment
and may be limited to a visual inspection of the supported component(s). The
purpose of this engineering evaluation shall be to determine if the component(s)
supported by the snubber(s) were adversely affected by the inoperability of the
snubber(s) in order to ensure that the supported component remains capable of
meeting the designed service.

Functional Tests

At least once per 24 months, a representative sample of 10% of each type of
snubbers in use in the plant shall be functionally tested either in-place or in a bench
test. For each snubber that does not meet the functional test acceptance criteria of
the Hydraulic Snubbers Functional Test Acceptance Criteria, an additional 5% of
that type snubber shall be functionally tested until no more failures are found or
until all snubbers of that type have been functionally tested.

Snubber Inspection Program — Continued
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Snubber Inspection Program - Continued
c.

Functional Tests

Snubbers identified as "Especially Difficult to Remove" or in "High Exposure
Zones" shall also be included in the representative sample (permanent or other
exemptions from functional testing for individual snubbers in these categories may
be granted by the NRC only if a justifiable basis for exemption is presented and/or
snubber life destructive testing was performed to qualify snubber operability for all
design conditions at either the completion of their fabrication or at a subsequent
date).

In addition to the regular sample, snubbers that failed the previous functional test
shall be retested during the next test period. If a spare snubber has been installed in
place of a failed snubber, then both the failed snubber (if it is repaired and installed
in another position) and the spare snubber shall be retested during the next test
period. Failure of these snubbers shall not entail functional testing of additional
snubbers.

If any snubber selected for functional testing either fails to lock up or fails to move,
i.e., frozen in place, the cause will be evaluated and if caused by manufacturer or
design deficiency all generically susceptible snubbers of the same design subject to
the same defect shall be functionally tested. This testing requirement shall be
independent of the requirements stated above for snubbers not meeting the
functional test acceptance criteria.

For the snubber(s) found inoperable, an engineering evaluation shall be performed
on the component(s) that are supported by the snubber(s). The scope of this
engineering evaluation shall be consistent with the licensee's engineering judgment
and may be limited to a visual inspection of the supported component(s). The
purpose of this engineering evaluation shall be to determine if the component(s)
supported by the snubber(s) were adversely affected by the inoperability of the
snubber(s) in order to ensure that the supported component remains capable of
meeting the designed service.

Hydraulic Snubbers Functional Test Acceptance Criteria

The hydraulic snubber functional test shall verify that:

1. Activation (restraining action) is achieved within the specified range of
velocity or acceleration in both tension and compression.

2. Snubber bleed, or release rate, where required, is within the specified range in
compression or tension. For snubbers specifically required to not displace
under continuous load, the ability of the snubber to withstand load without
displacement shall be verified.

Snubber Inspection Program — Continued
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Snubber Inspection Program - Continued

€.

Snubber Service Life Monitoring

A record of the service life of each snubber, the date at which the designated service
life commences and the installation and maintenance records on which the
designated service life is based shall be maintained.

At least once per 24 months, the installation and maintenance records for each
safety-related snubber shall be reviewed to verify that the indicated service life has
not been exceeded or will not be exceeded prior to the next scheduled snubber
service life review (including the 1.25 times extension). If the indicated service life
will be exceeded prior to the next scheduled snubber service life review, the snubber
service life shall be reevaluated or the snubber shall be replaced or reconditioned so
as to extend its service life beyond the date of the next scheduled service life
review. This reevaluation, replacement or reconditioning shall be indicated in the
records.
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TABLE 15.7.2-1
SNUBBER VISUAL INSPECTION INTERVAL
NUMBER OF INOPERABLE SNUBBERS
Population Column A Column B Column C
or Category Extend Interval Repeat Interval Reduce Interval
(Notes 1 and 2) (Notes 3 and 6) (Notes 4 and 6) (Notes 5 and 6)
1 0 0 1
80 0 0 2
100 0 1 4
150 0 3 8
200 2 5 13
300 5 12 25
400 8 18 36
500 12 24 48
750 20 40 78
1000 or greater 29 56 109
Note 1: The next visual inspection interval for a snubber population or category size shall be

determined based upon the previous inspection interval and the number of inoperable
snubbers found during that interval. Snubbers may be categorized, based upon their
accessibility during power operation, as accessible or inaccessible. These categories may be
examined separately or jointly. However, the licensee must make and document that decision
before any inspection and shall use that decision as the basis upon which to determine the
next inspection interval for that category.

Note 2: Interpolation between population or category sizes and the number of inoperable snubbers is
permissible. Use next lower integer for the value of the limit for Columns A, B, or C if that
integer includes a fractional value of inoperable snubbers as determined by interpolation.

Note 3: [f the number of inoperable snubbers is equal to or less than the number in Column A, the
next inspection interval may be twice the previous interval but not greater than 48 months.

Note 4: If the number of inoperable snubbers is equal to or less than the number in Column B but
greater than the number in Column A, the next inspection interval shall be the same as the
previous interval.
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Note 5:

Note 6:
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TABLE 15.7.2-1 (Continued)
SNUBBER VISUAL INSPECTION INTERVAL

If the number of inoperable snubbers is equal to or greater than the number in Column C, the
next inspection interval shall be two-thirds of the previous interval. However, if the number
of inoperable snubbers is less than the number in Column C but greater than the number in
Column B, the next interval shall be reduced proportionally by interpolation, that is, the
previous interval shall be reduced by a factor that is one-third of the ratio of the difference
between the number of inoperable snubbers found during the previous interval and the
number in Column B to the difference in the numbers in Columns B and C.

An extension of 1.25 times the inspection interval is applicable for all inspection intervals up
to and including 48 months,
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15.7.3 SEALED SOURCE CONTAMINATION
NORMAL TNC 15.7.3 Each sealed source containing radioactive material either in excess
CONDITION of 100 microcuries of beta and/or gamma emitting material or

5 microcuries of alpha emitting material shall be free of = 0.005
microcuries of removable contamination.

APPLICABILITY  Atall times.

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  Sealed source removable | A.1 Withdraw the sealed source from use. Immediately

contamination is not
within the limit.

Whenever a sealed source is withdrawn from use, the sealed source
must either be decontaminated and repaired, or disposed of in
accordance with the regulations.

VERIFICATION REQUIREMENTS

Startup sources and fission detectors previously subjected to core flux do not require verification tests.

TVR Verification Frequency

15.7.3.1 Verify leakage and/or contamination levels | 6 months
for sealed sources in use. This is only
required to be performed on sealed source
containing radioactive material with a half-
life greater than 30 days (excluding
Hydrogen-3), and in any form other than
gas.

The leakage and contamination test may be performed by licensee, or other persons
specifically authorized by the NRC or an agreement state. The test method shall have a
detection sensitivity of at least 0.005 microcuries per test sample.
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15.7.3 SEALED SOURCE CONTAMINATION - Continued
VERIFICATION REQUIREMENTS - Continued
TVR Verification Frequency
15.7.3.2 Verify leakage and/or contamination levels | Prior to use or transfer to another licensee.
for sealed sources not in use. This is only required to be performed if not
tested in the previous 6 months.
Sealed sources transferred without a certificate indicating the last test date shall be tested
prior to being placed into use.
15.7.3.3 Verify leakage and/or contamination levels | Within 31 days prior to being subjected to
for startup sources and fission detectors. core flux or installed in the core
AND
Following repair or maintenance to the
source or detector.
15.7.3.4 Perform inventory of Sealed sources. Annual

[B0650]
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15.7.4 DELETED
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15.7.5 FIRE SUPPRESSION WATER SYSTEM

NORMAL
CONDITION

APPLICABILITY

TNC 15.7.5 The Fire Suppression Water System shall be operable.

The Fire Suppression Water System shall consist of:

a.

Two high pressure pumps, each with a capacity of 2500 gpm, with their
discharge aligned to the fire suppression header,

Two water supplies, each with a minimum contained volume of 300,000
gallons, and

An operable flow path capable of taking suction from the Pretreated Water
Storage Tank Nos. 11 and 12 and transferring the water through
distribution piping with operable sectionalizing control or isolation valves
to the yard hydrant curb valves required to be in operation in Section 15.7.9
and the first valve ahead of the water flow alarm device on each sprinkler,
hose standpipe, or spray system riser required to be operable per TNCs
15.7.6, 15.7.8, and 15.7.9.

Opening the cross-connect valves to the owner-controlled loop of the fire fighting
system does not affect the operability of the plant fire suppression system.
However, the owner-controlled loop of the fire fighting system cannot be used to
make the plant fire suppression system operable.

Shutting fire suppression water system isolation valve 0-FP-137(P1V) for the
purpose of performing surveillance testing (e.g., TVR 15.7.5.10) does not make
the fire suppression water system inoperable provided:

An operator is dedicated to immediately open the valve and return it to its
normal position (e.g., locked open) and is in direct communication with the
Control Room.

An inspection of the affected sprinkler area(s) has been conducted to verify
no ignition source activities are in progress (e.g., welding, cutting, grinding,
stress relieving of pipe welds, heat treatment of metals, and open flames).

At all times.
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15.7.5 FIRE SUPPRESSION WATER SYSTEM - Continued

CONTINGENCY MEASURES

Nonconformance

Contingency Measures

Restoration Time

A.  One pump inoperable. Al
OR

One water supply
inoperable.

operable status.

Restore pump or water supply to

7 days

B.  Fire Suppression Water | B.1
System inoperable for
reasons other than
Nonconformance A.

Water System.
AND

Establish a backup Fire Suppression

See Section 15.0.3.

24 hours

C.  Contingency measure C.1
and associated
restoration time of
Nonconformance A is
not met.

See Section 15.0.3.

VERIFICATION REQUIREMENTS

TVR

Verification

Frequency

15.7.5.1

Verify that each required contained water
supply volume contains = 300,000 gallons.

7 days

15.7.5.2

Verify diesel fire pump starting battery
bank electrolyte level is above the plates.

7 days

15.7.5.3

Verify diesel fire pump starting battery
bank overall voltage is = 24 Volt.

7 days

15.7.5.4

Verify electric motor driven fire pump
operates for = 15 minutes.

AND

Verify diesel fire pump starts from
ambient condition and operates for
2 30 minutes.

31 days on a staggered test basis

15.7.5.5

Verify each manual, power-operated, and
automatic valve in the flow path that is not
locked, sealed, or otherwise secured in
position is in the correct position.

31 days
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15.7.5 FIRE SUPPRESSION WATER SYSTEM - Continued

VERIFICATION REQUIREMENTS - Continued

TVR Verification Frequency
15.7.5.6 Verify the diesel fire pump fuel oil day 31 days
storage tank contains > 174 gallons.
15.7.5.7 Verify diesel fire pump fuel oil storage 92 days
tank sample is within limits.
The sample is required to be obtained in accordance with American Society for Testing
and Materials D270-65 and results of sampling is required to be within the limits
specified in Table 1 of the American Society for Testing and Materials D975-81 when
checked for viscosity, water, and sediment.
15.7.5.8 Verify diesel fire pump starting battery 92 days
bank specific gravity is appropriate for
continued service of the battery.
15.7.5.9 Perform a system flush of the filled 12 months
portions of fire suppression water system.
15.7.5.10 Verify each testable valve in the flow path | 12 months
can be cycled, by cycling it through at
least one complete cycle of full travel.
15.7.5.11 Perform a system functional test on the fire | 18 months
suppression water system.
The verification will consist of:
a. simulating automatic actuation of the system throughout its operating sequence,
b. verifying each automatic valve in the flow path actuates to its correct position,
c. verifying each pump develops at least 2500 gpm at a discharge pressure of 125
psig, and
d. verifying each high pressure pump starts (sequentially) to maintain the fire
suppression water system pressure > 80 psig.
15.7.5.12 Verify the diesel fire pump starts from 18 months

ambient conditions on the auto-start signal
and operates for > 20 minutes, while
loaded with the fire pump.
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15.7.5 FIRE SUPPRESSION WATER SYSTEM - Continued

VERIFICATION REQUIREMENTS - Continued

TVR Verification Frequency
15.7.5.13 Perform an inspection of the fire pump 18 months
diesel.

This inspection is required to be performed in accordance with procedures prepared in
conjunction with its manufacturer's recommendations for the class of service.

15.7.5.14 Verify fire pump diesel starting batteries, 18 months
cell plates, and battery racks show no
visual indication of physical damage or
abnormal deterioration.

15.7.5.15 Verify fire pump diesel starting battery-to- | 18 months
battery and terminal connections are clean,
tight, free of corrosion, and coated with
anti-corrosion material.

15.7.5.16 Perform a system flow test on the fire 24 months
suppression water system.

The test must be performed in accordance with the Fire Protection Handbook. [Fire
Protection Handbook, 14th Edition, Section 11, Chapter 5 (published by The National
Fire Protection Association)]

15.7.5.17 Perform a system functional test on the fire | 24 months
suppression water system.

The verification will consist of:

a. simulating automatic actuation of the system throughout its operating sequence,
and

b. cycling each valve in the flow path that is not testable during plant operation
through at least one complete cycle of full travel.
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15.7.6 SPRAY AND SPRINKLER SYSTEM

NORMAL TNC 15.7.6 The fire suppression spray and/or sprinkler system shall be
CONDITION operable.

The spray and/or sprinkler systems identified in Tables 15.7.6-1 and 15.7.6-2 are
required to be operable.

Shutting spray and sprinkler system isolation valve(s) for the purpose of
performing surveillance testing (e.g., TVR 15.7.6.2, 15.7.5.10) does not make the
spray and sprinkler system inoperable provided:

e An operator is dedicated to immediately open the valve and return it to its
normal position (e.g., locked open) and is in direct communication with the
Control Room.

o An inspection of the affected sprinkler area has been conducted to verify no
ignition source activities are in progress (e.g., welding, cutting, grinding,
stress relieving of pipe welds, heat treatment of metals, and open flames).

APPLICABILITY  Whenever equipment in the spray/sprinkler protected areas are required to be
operable.

CONTINGENCY MEASURES

Nonconformance Contingency Measures Restoration Time
A.  One or more spray or A.1 Establish a continuous fire watch with | 1 hour
sprinkler systems backup fire suppression equipment.

inoperable in areas

AND
where redundant safe
shutdown systems or A.2 Restore system(s) to operable status. 14 days
components could be
damaged.
B.  One or more spray or B.1  Establish an hourly fire watch patrol. 1 hour
sprinkler systems
inoperable in areas other AND
than in Nonconformance { B.2 Restore system(s) to operable status. 14 days

A.

C.  Contingency measures C.1  See Section 15.0.3.
A.2 and/or B.2 and
associated restoration
time cannot be met.
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15.7.6 SPRAY AND SPRINKLER SYSTEM - Continued
VERIFICATION REQUIREMENTS
TVR Verification Frequency
15.7.6.1 Verify each manual, power-operated, and | 31 days
automatic valve in the flow path that is not
locked, sealed, or otherwise secured in
position is in its correct position.
15.7.6.2 Cycle each valve in the flow path through | 12 months
at least one complete cycle of full travel.
15.7.6.3 Perform a system functional test on the fire | 18 months
suppression spray and sprinkler system.
The verification will include:
a. simulating automatic actuation of the system, and
b. verifying that the automatic valves in the flow path actuate to their correct
positions on a simulated test signal.
15.7.6.4 Verify by visual inspection of the area in 18 months

the vicinity of each nozzle that the nozzle
spray pattern is unobstructed.
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TABLE 15.7.6-1

SPRINKLER LOCATIONS -- UNIT 1

SPRINKLER LOCATION

1B Diesel Generator

Unit 1 East Pipe Penetration Room 227/316®

Unit 1 Auxiliary Feedwater Pump Room 603®

Unit | East Piping Area Room 428®

Unit 1 East Electrical Penetration Room 429

Unit 1 West Electrical Penetration Room 423

Unit 1 Main Steam Piping Room 315®

Unit 1 Component Cooling Pump Room 228®

Unit 1 East Piping Area 224®

Unit 1 Radiation Exhaust Vent Equipment Room 225®
Unit 1 Service Water Pump Room 226®

Unit 1 BAST and Pump Room 217®

Unit 1 Reactor Coolant Makeup Pump Room 216
Unit 1 Charging Pump Room 115®

Unit 1 Miscellaneous Waste Monitoring Room 113®
Cask and Equipment Loading Area Rooms 419, 420, 425, and 426®
Solid Waste Processing®

Corridors 200, 202, 212, and 219

Corridors 100, 103, and 116®

Cable Chase 1A®

Cable Chase 1B*®

Unit 1 ECCS Pump Room 119®

Hot Instrument Shop Room 222

Hot Machine Shop Room 223®

1A Diesel Generator Building - Preaction Systems 1, 2, and 3

(a)
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CONTROL
VALVE

ELEVATION

45°-0”
5°-0”
12°-0”
45°-0”
45°-0”
45°-0”
45°-0”
5°-0”
5'-0”
5°-0”
5°-0”
5°-0”
5,-0’,
(-)10°-0”
(1)10°-0”
45°-0”
45°-0”
5°-0”
()10°-0”
45°-0”
45°-0”
()157-0”
5°-0”
5,_0”
45°-6”

Sprinklers required to ensure the operability of redundant safe shutdown equipment.
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TABLE 15.7.6-2

SPRINKLER LOCATIONS -- UNIT 2

SPRINKLER LOCATION

Unit 2 Auxiliary Feedwater Pump Room 605®

Unit 2 East Piping Area Room 408®

Unit 2 East Electrical Penetration Room 409®

Unit 2 West Electrical Penetration Room 414®

Cable Chase 2A®

Cable Chase 2B®

Unit 2 Main Steam Piping Room 309®

Unit 2 Component Cooling Pump Room 201®

Unit 2 East Piping Area 203® _
Unit 2 Radiation Exhaust Vent Equipment Room 204
Unit 2 Service Water Pump Room 205®

Unit 2 BAST and Pump Room 215®

Unit 2 Reactor Coolant Makeup Pump Room 216A®
Unit 2 Charging Pump Room 105®

Unit 2 Miscellaneous Waste Monitoring Room 106
Unit 2 ECCS Pump Room 101®

2A Diesel Generator

2B Diesel Generator

Unit 2 East Pipe Penetration Room 206/310®
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CONTROL
VALVE

ELEVATION

12°-0”
45°-0”
45°-0”
45°-0”
45-0”
45>-0”
45-0”
5°-0”
5-0”
5°-0”
5-0”
5°-0”
5,_0”
(-)10°-0”
(-)10°-0”
(-)15°-0”
45°-0”
45°-0”
5°-0”

@ Sprinklers required to ensure the operability of redundant safe shutdown equipment.
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15.7.7 HALON SYSTEM
NORMAL TNC 15.7.7 The Halon Systems located in the following locations, shall be
CONDITION operable:
a. Cable spreading room total flood system, and associated vertical cable

chase 1C, and

b. 4160 volt switchgear room 27 foot and 45 foot elevation.

The Halon System storage tanks must have at least 95% of full charge weight (or
level) and 90% of full charge pressure.

APPLICABILITY  Whenever equipment protected by the Halon System is required to be operable.

CONTINGENCY MEASURES

Nonconformance Contingency Measures Restoration Time
A.  Both primary and A.1 Establish an hourly fire watch with 1 hour

backup Halon Systems backup fire suppression equipment.

protecting the area are AND

inoperable. Ea—

A.2 Restore system to operable status. 14 days

B.  Contingency measure B.1  See Section 15.0.3.

A.2 and associated

restoration time is not

met.

VERIFICATION REQUIREMENTS

TVR Verification Frequency

15.7.7.1 Verify each manual, power-operated, and | 31 days
automatic valve in the flow path is in its
correct position.

15.7.7.2 Verify halon storage tank weight (level) is | 6 months
2 95% of full charge weight.

15.7.7.3 Verify halon storage tank pressure is 6 months
2 90% of full charge pressure.

15.7.7.4 Verify by visual inspection the nozzle(s) 12 months
and visible flow paths are clear of
obstructions.
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15.7.7 HALON SYSTEM - Continued
VERIFICATION REQUIREMENTS - Continued
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TVR Verification Frequency
15.7.7.5 Verify the system actuates manually and 18 months
automatically upon receipt of a simulated
actuation signal.
This includes associated ventilation dampers and fire door release mechanisms.
15.7.7.6 Perform a system flow test on the Halon Within 72 hours following completion of

System.

major maintenance or modifications

The test will require flow through the headers and nozzles to assure no blockage.
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15.7.8 FIRE HOSE STATIONS

NORMAL TNC 15.7.8 The required fire hose stations identified in Tables 15.7.8-1 and
CONDITION 15.7.8-2 shall be operable.

Shutting fire hose station containment isolation valves for the purpose of
performing an ILRT does not make the fire hose station inoperable.

Shutting fire hose system isolation valve(s), listed per Table 15.7.8-3, for the
purpose of performing surveillance testing (e.g., TVR 15.7.5.10) does not make
the fire hose station inoperable provided an operator is dedicated to immediately
open the valve and return it to its normal position (e.g., locked open) and is in
direct communication with the Control Room.

APPLICABILITY  Whenever equipment in the areas protected by the fire hose stations is required to
be operable.

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  One or more required A.1  Route a fire hose from any operable 1 hour
fire hose stations plant fire hose station or fire hydrant to
inoperable. the unprotected area(s) with the
inoperable fire hose station.
AND
A.2 Restore fire hose stations to operable 14 days
status.
B.  Contingency measure B.1 See Section 15.0.3.
A.2 and associated
restoration time are not
met.
VERIFICATION REQUIREMENTS
TVR Verification Frequency
15.7.8.1 Verify by visual inspection that the 31 days

required equipment is at each fire hose
station located outside Containment.

15.7.8.2 Verify by visual inspection that the During each scheduled reactor shutdown,
required equipment is at each fire hose but not required more frequently than
station located inside Containment. every 31 days

15.7.8.3 Deleted.

15.7.8.4 Deleted.
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15.7.8 FIRE HOSE STATIONS - Continued
VERIFICATION REQUIREMENTS - Continued
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TVR Verification Frequency
15.7.8.5 Verify valve operability and no flow 24 months
blockage for hose station valves inside
Containment by partially opening each
hose station valve.
15.7.8.6 Deleted.
15.7.8.7 Verify valve operability and no flow 36 months

blockage for hose station valves outside
Containment by partially opening each
hose station valve.

15.7.8.8

Deleted.
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TABLE 15.7.8-1
FIRE HOSE STATIONS -- UNIT 1
NUMBER OF
LOCATION ELEVATION HOSE STATIONS
1. Containment 10° 2
45’ 2
69’ 2
2. Auxiliary Building -15°@ 1®
-10°® 2(®)

5 6
27 3
45’ 5
69°® 4

3. Turbine Building, Heater Bay Outside Service

Water Pump Rooms and Auxiliary Feedwater
Pump Rooms 12° 3
Outside Switchgear Room 27 2
Outside Switchgear Room 45° 3
4.  Intake Structure 10°@ 1
5. Diesel Generator Building 35’ 1
45° 1
66’ 1-
80 1

@ Fire Hose Stations required for primary protection to ensure the operability of safety-related
equipment.
®  Hose Stations that serve both Units 1 and 2.
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TABLE 15.7.8-2
FIRE HOSE STATIONS -- UNIT 2
NUMBER OF
LOCATION ELEVATION HOSE STATIONS

1. Containment 10° 2
45’ 2
69’ 2

2. Auxiliary building -15°@ 1®

-1 0’(8) 2(b)
5’ 3
27 2
45 4
69°® 3

3. Turbine Building, Heater Bay Outside Service
Water Pump Rooms and Aucxiliary Feedwater

Pump Rooms 12° 2
Outside Switchgear Room 27 1
Outside Switchgear Room 45° 2
4. Intake Structure 10°@ 1

@) Fire Hose Stations required for primary protection to ensure the operability of safety-related

equipment.
®  Hose Stations that serve both Units 1 and 2.
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TABLE 15.7.8-3

FIRE HOSE STATION ISOLATION VALVES -- UNIT 1 AND UNIT 2

AUX BUILDING
VALVE HOSE STATION
0-FP-419 69-6
0-FP-420 45-28
0-FP-421 45-29
0-FP-422 45-30
0-FP-423 45-21
0-FP-450 27-15
0-FP-496 5-20
0-FP-497 5-21
0-FP-521 -10-2
0-FP-653 69-6 & 69-9
1A DG BUILDING
VALVE HOSE STATION
0-FP-835 DG-1A-1
DG-1A-2
DG-1A-3

DG-1A-4
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15.7.9 YARD FIRE HYDRANTS AND HYDRANT HOSE HOUSES

NORMAL TNC 15.7.9 The following yard fire hydrants and associated hydrant hose
CONDITION houses shall be operable.

a. No. 6 yard hydrant and associated hydrant hose house, which provides
primary protection for Unit 2 RWT blockhouse, and
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b. No. 7 yard hydrant and associated hydrant hose house, which provides
primary protection for Unit 1 RWT blockhouse.

APPLICABILITY  Whenever equipment in the areas protected by the yard fire hydrants is required to

be operable.

CONTINGENCY MEASURES

Nonconformance

Contingency Measures

Restoration Time

A.  One or more yard fire Al
hydrants or associated
hydrant hose houses
inoperable.

AND

Have sufficient additional lengths of
2.5 inch diameter hose located in an

adjacent operable hydrant hose house to

provide service to the unprotected

area(s) if the inoperable fire hydrant or

associated hydrant hose house is the
primary means of fire suppression.

hose house(s) to operable status.

1 hour

A.2 Restore yard fire hydrant(s) or hydrant | 14 days

B.  Contingency Measure B.1
A.2 and associated
restoration time are not
met.

See Section 15.0.3.

VERIFICATION REQUIREMENTS

TVR Verification

Frequency

15.7.9.1 Verify by visual inspection of the hydrant | 31 days

at hydrant hose house.

hose house that the required equipment is

15.7.9.2 Verify that the hydrant barrel is dry and 6 months

that the hydrant is not damaged.

yard fire hydrant.

The verification is required to be performed every 6 months (once during March, April,
or May; and once during September, October, or November) by visually inspecting each
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15.7.9 YARD FIRE HYDRANTS AND HYDRANT HOSE HOUSES - Continued
VERIFICATION REQUIREMENTS - Continued
TVR Verification Frequency

15.7.93 Perform a hose hydrostatic test at a 12 months

pressure at least 50 psig above the

maximum pressure available at any yard

fire hydrant.
15.7.9.4 Perform an inspection of gaskets. 12 months

This requires the replacement of any degraded gaskets in the couplings.
15.7.9.5 Perform a flow check of each hydrant. 12 months
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15.7.10 FIRE BARRIER PENETRATIONS
NORMAL TNC 15.7.10  Fire barrier penetrations (i.e., cable penetration barriers, fire
CONDITION doors, and fire dampers), in the fire zone boundaries, protecting
safe shutdown areas, shall be operable.
APPLICABILITY  Atall times.
CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  One or more fire barrier | A.1 Establish a continuous fire watch onat | 1 hour
penetrations inoperable. least one side of the affected
penetration,
OR

A.1.2.1  Verify operability of fire detectors | 1 hour
on at least one side of the
inoperable fire barrier.

AND
A.1.2.2  Establish an hourly fire watch 1 hour
patrol.
OR
A.1.3  Verify operability of automatic I hour

sprinkler systems on both sides of the
inoperable fire barrier (including the
water flow alarm and supervisory
system).

A.2 Restore penetration fire barrier(s) to 7 days
operable status.

B.  Contingency measure B.1  See Section 15.0.3.
A.2 and associated
restoration time are not
met.
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15.7.10 FIRE BARRIER PENETRATIONS - Continued
VERIFICATION REQUIREMENTS
TVR Verification Frequency
15.7.10.1 Perform a visual inspection of fire barrier | 18 months
penetrations. AND

Prior to returning a fire barrier penetration
to functional status following repairs or
maintenance
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158 NOT USED
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159 REFUELING OPERATIONS
159.1 DECAY TIME
NORMAL TNC 15.9.1 Reactor shall be subcritical for at least 100 hours.
CONDITION
APPLICABILITY  During movement of irradiated fuel in the reactor vessel.
CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  Reactor subcritical A.1  Suspend operations involving Immediately
< 100 hours. movement of irradiated fuel in the
reactor vessel.
VERIFICATION REQUIREMENTS
TVR Verification Frequency
15.9.1.1 Verify reactor has been subcritical for at Prior to movement of irradiated fuel in the
least 100 hours. reactor vessel

This verification shall consist of verifying the date and time of the subcriticality prior to
movement of irradiated fuel in the reactor vessel.
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15.9.2 COMMUNICATIONS

NORMAL TNC 15.9.2 Direct communications shall be maintained between the Control
CONDITION Room and personnel at the refueling station.

APPLICABILITY  During the movement of irradiated fuel in Containment

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  Direct communications | A.1 Suspend the movement of irradiated Immediately
between the Control fuel in Containment.

Room and personnel at
the refueling station
cannot be maintained.

VERIFICATION REQUIREMENTS

TVR Verification Frequency
15.9.2.1 Demonstrate direct communications Within 1 hour prior to movement of
between the Control Room and personnel | irradiated fuel in Containment
at the refueling station. AND
Once per 12 hours thereafter
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15.9.3 REFUELING MACHINE

NORMAL TNC 15.9.3 The refueling machine shall be operable.

CONDITION a. The main hoist shall be used for the movement of fuel assemblies and shall
be operable with:

1. A minimum capacity of at least 1610 pounds with the refueling pool dry
and at least 1437 pounds with the refueling pool flooded.

2.  An overload cutoff limits of < 3500 pounds.
b. Auxiliary hoists shall be used for the movement of CEAs that are being

removed from or inserted into fuel assemblies in the core and shall be
operable with:

1. A minimum capacity of 1000 pounds, and

2. A load indicator that shall be used to prevent lifting loads in excess of
1000 pounds.

APPLICABILITY  During movement of CEAs or fuel assemblies within the reactor pressure vessel.

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  Refueling machine main [ A.1  Suspend movement of fuel assemblies | Immediately
hoist inoperable. within the reactor pressure vessel.
B.  All refueling machine B.1  Suspend movement of CEAs within the | Immediately
auxiliary hoists reactor pressure vessel.
inoperable.

VERIFICATION REQUIREMENTS

TVR Verification Frequency
15.9.3.1 Perform a load test on the refueling Within 72 hours prior to the initial start of
machine main hoist. movement of fuel assemblies within the

reactor pressure vessel for a refueling
operation which consists of either a fuel
offload and onload OR a fuel shuffle.

A load test of at least 1610 pounds with the refueling pool dry or at least 1437 pounds
with the refueling pool flooded will be performed. The load cutoff must also be tested
by demonstrating an automatic load cut off when the crane load exceeds < 3500 pounds.

15.9.3.2 Perform a load test on all the refueling Within 72 hours prior to the initial start of
machine auxiliary hoists and associated movement of CEAs within the reactor
load indicators to be used. pressure vessel for a refueling operation

which consists of either a fuel offload and
onload OR a fuel shuffle.

The load test requires a load of at least 1000 pounds.
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15.9.4 CRANE TRAVEL - SPENT FUEL POOL

NORMAL
CONDITION
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TNC 1594 Loads in excess of 1,600 pounds shall be prohibited from travel
over fuel assemblies in the SFP.

This TNC does not apply to loads handled by the single-failure-proof Spent Fuel

Cask Handling Crane.

APPLICABILITY  Whenever fuel assemblies are stored in the SFP.

CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A. Loads in excess of A.1 Place the crane load in a safe condition. | Immediately

1,600 pounds over the
fuel assemblies in the
SFP.

VERIFICATION REQUIREMENTS

TVR Verification Frequency
15.9.4.1 Verify the weight of each load over fuel Prior to movement over the fuel
assemblies in the SFP is < 1,600 pounds. assemblies in the SFP
This is not required to be performed when
moving fuel assemblies and CEAs over
fuel assemblies in the SFP. This is not
required to be performed if the single-
failure-proof Spent Fuel Cask Handling
Crane is used.
15.9.4.2 Visually inspect slings and special lifting 7 days prior to use of the Spent Fuel Cask
devices and verify they are operable. This | Handling Crane
is only required to be performed during AND
Spent Fuel Cask Handling Crane operation | =
over the SFP. every 7 days thereafter
159.4.3 In addition to the requirements of Per plant procedures

TVR 15.9.4.2, pre-operational and periodic
tests and preventive maintenance shall be
performed.
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15.10 NOT USED
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15.11 RADIOACTIVE EFFLUENTS
15.11.1 EXPLOSIVE GAS MIXTURE
NORMAL TNC 15.11.1 The concentration of oxygen in the Waste Gas Holdup System
CONDITION shall be limited to less than or equal to 4% by volume.
APPLICABILITY  Atall times.
CONTINGENCY MEASURES

Nonconformance Contingency Measures Restoration Time
A.  The concentration of A.1 Suspend all additions of waste gases to | Immediately

oxygen in a waste gas the waste gas decay tank.

decay tank is greater
than 4% by volume. ARD
A2 Reduce the concentration of oxygen in | Immediately

the waste gas decay tank holdup system

to within limits.

VERIFICATION REQUIREMENTS

TVR Verification Frequency

15.11.1.1 Collect and analyze a sample from the Following waste gas decay tank isolation
waste gas decay tanks to determine if the AND

concentration of oxygen is < 4% by —
volume. 7 days

This frequency is only required for the inservice tank.

15.11.1.2 Collect and analyze a sample from the 7 days
waste gas surge tank. AND

24 hours during power escalation from
Mode 6 through Mode 3




Technical Requirements Manual Rev. 15

Page 88 of 88
15.11.2 GAS STORAGE TANKS
NORMAL TNC 15.11.2 The quantity of radioactivity contained in each gas storage tank
CONDITION shall be limited to less than or equal to 58,500 curies noble gasses
(considered as Xe-133).
APPLICABILITY  Atall times.
CONTINGENCY MEASURES
Nonconformance Contingency Measures Restoration Time
A.  The quantity of A.1 Suspend all additions of radioactive Immediately
radioactive material in a material to affected tank.
gas storage tank greater AND
than _
58,500 curies noble gas. | A.2 Reduce the quantity of radioactive 48 hours
material in the affected tank to within
the limits.
VERIFICATION REQUIREMENTS
TVR Verification Frequency
15.11.2.1 Determine quantity of radioactive material | 24 hours

in the in-service gas storage tank is within
limits. This is not required if the RCS
specific activity of Xe-133 is less than or
equal to 150 pCi/ml.
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. MEMORANDUM
Chemistry Section

February 24, 1993

TO:! E.H. Roach
FROM: R.L. Conatser
SUBJECT: FUEL DEGRADATION EAL

The attached document calculates the fuel degradation EAL -corresponding to 5% failed fuel.
Page 6 of this report contains the dose rates at one foot for the shielded sample bomb.

Please note that these values have changed from the values we discussed previously, because
some of the assumptions in the calculation have changed.

If you have any questions, please contact me by calling extension 2086.

ist

) /C‘he'm
Attachments: Calculation Worksheet For BG&E Fuel Degradation EAL

RLC:rlc

¢ JMBIlls. -
Chemistry File: RLC194 .o
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Project: BG&E Fuel Q.egradation EAL
Purpose: Detérmine the RCS sample dose rate to use as an Emergency Action Level
representative of "significant fuel degradation.”
Inputs: ALERT EALs from NUREG-0654, Rev. 1:
~ 1.b. Very high coolant activity sample (e.g., 300 uCi/cc equivalent of I-131)
1.c. Failed fuel monitor (PWR) indicates increase greater than 1% fuel
failures within 30 minutes or 5% total fuel failures. e
Fuel Clad Barrier Example EAL 2. Primary Coolant Activity Level, from Basic
information for Table 4 of NUMARC/NESP-007 indicates that 300 uCifcc |-
131 equivalent corresponds to about 5% to 10% fuel clad damage. "This
amount of clad damage indicates ... the Fuel Clad Barrier is considered
lost." -
Sample container geometry from BG&E Calc. 200-DA-9201, page 16: 8 in.
.long, of 3/8 in. iron tube, containing 12.5 ml of coolant; shielded by 1/2 in.-
Pb cylindrical shield. :
DCFs for:  1-131 -132 1-133 I-134 I-135
are: 1.48E6 5.35E4 4ES 2.5E4 1.24E5
in Rem per Curie inhaled. (From TID 14844)
Assumptions:

1.

_ JsB ASSOCIATES B Page 1 of 7
CALCULATION WORKSHEET

The source term is based on a 24 month fuel cycle as contained in BG&E

calculation 200-DA-9201 for the core inventory.

2. The gas gap inventory as a fraction of the core inventory is taken from CE Core
Damage Assessment guidance and ANSI/ANS-5.4-1982, both of which provide
similar values.

BG&E_EALRPT

02/18/93



. JSB ASSOCIATES : Page 2 0f 7
CALCULATION WORKSHEET :

8. Th_e concentrations .:used' assume a gas -g_ép release diiuted into the ACS

volume, without additional dilution by safety Injection. Concentrations and
therefore dose rates will be reduced by additional dilution. RCS Vol. = 2.7 E08 m

4. Assume 1 hour elapses between fuel damage and RCS sampling.

Approach:

A. Compute the source term resulting from a 5% gap release into the RCS volume,
both pressurized and degassed.

B. Compute the dose rate per ml of sample at 30 cm (1 ft.) for the source terms
developed in A. above.” Assume both the normal sample contdiner and the Pb -
shielded sample container.

" C. Present results in simple to use format,

Analyses:

A

Source Term

The source term applicable for determining fuel clad failure is a gap release. That
is, the fission products which have migrated from the fuel matrix into the fuel/clad
gap will be released first, and these should be used as the appropriate source
term.

A fuel gap source term does not appear to be available from BG&E. NUREG-
1465, Accident Source Terms for Light-Water Nuclear Powsr Plants, Draft Report
for Comment, states the assumption that §% of the core inventory of iodine fission
products are available in the gap. This assumption may be conservative as a
source term for calculation of off-site dose impacts of potential accidents, butitis

‘non -conservative for the calculation of estimated fuel damage as a function of

RCS sample dose rate. The bases for the previous statement follow.

Shorter-lived 1132, I-134, and I-135 have much higher gamma emissions energies
and intensities than the longer-lived 1-131 and |-133. Therefore they contribute
significantly more to sample dose rate per unit concentration, but significantly less
to off-site dose rate, since off-site dose conversion factors are based on the

BG&E_EALRPT 02/18/93
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_ CALCULATION WORKSHEET _

inhaled thyroid dose which is also a function of half-ife. The fuel/clad- gap
concentration of radioiodines is also a function of half-life. This is clearly shown
in the equations in ANSI/ANS-5.4-1982, Method for Calculating the Fractional
Release of Volatile Fission Products from Oxide Fuel. Logically, the time required
for a fission product to migrate from the fuel matrix to the gap will cause longer-
lived fission products to exist.in the gap in higher concentrations than shorter-lived
isotopes of the same element.

It follows that assuming a constant 5% of core inventory in the gap for all iodine
fission products significantly over-estimates the shorter lived I-132, 134, and |-135
compared to the longer-lived -131 and 1-133. This would cause one to calculate
.a much higher sample dose rate for a given level of fuel clad damage than should
actually be expected. Subsequently, using measured dose rates and comparing ’
them to the higher calculated dose rate to estimate the amount of fuel clad
damage could lead to under-estimating the fuel damage. (Note that this is but one
of several indicators of fuel clad damage. It is not likely that the best assessment
of the amount of damage will be based on an RCS sample dose rate
measurement.) ' '

Estimates of the fraction of core inventory available in the gap may be obtained
from the CE Owners Group Core Damage Assessment guidance.  Also, a
distribution of the iodine isotopes in the fuel/clad gap may -be obtained using
Equation 5 of ANSI/ANS-5.4-1982 to calculate the fractional release F. Note that
the fractional release F computed using the equations in ANSI/ANS-5.4-1982 are
functions of burnup and temperature and half-life of the isotope being considered.
Neither the burnup nor the temperature can be known before the fact, but they do
not vary for analysis of the relative iodine fission products distribution. Burnup
over a range of 0,000 to 60,000 MWd/t were computed for a temperatures of 1°K
1135°K = 1583°F and 1265°K = 1817°F. These temperatures were selected to
obtain agreement between the CE Owners Group core damage assessment
values and the results calculated using ANS-5.4-1982.

The C-E Owners Group core damage assessment guidance does not include
either cesiums or-a particulate contribution for the gap release.

BG&E_EALRPT : 02/18/93
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CALCULATION WORKSHEET '

Core inventory from BG&E calculation 200-DA-9201:

CCNPP CE Damage  ANS-5.4'82 Gap
‘ ‘Core Assessment Computed Fraction
Nuclide Half-life Inventory(Ci)  Gap Fraction Gap Fraction Assumed
Kr-85m  4.48h 1.97E7 - 0.005 ~ 0.005
Kr-87 ~763m  3.87E7 2E-7 0,003 0.003
Kr-88 284 h  5,54E7 ' : 0.004 0.004
Xe-133  5245d 1.39E8 9.3E-2 0.03 0.09
Xe-135  9.09h 2.81E7 0.01 0.01
1131 8.04d 6.90E7 9.2E-2. - 0.003 0.09
182 ° 23h " 9.78E7 7E-5 © . 0.0103 ' 001
[-133 208 h 1.39E8 4,5E-2 0.031 0.04
I-134 526 m 1.55E8 . 0.006 0.006

135  68h 1.22E8 - 7.9E-3 0.018 0.02

The CE Computed Gap Fractions are from CE Owners Group Core Damage Assessment
guidancs, by dividing Table 3-5 data by Table 3-4 data for a 2700 MWT Piant Class.

See Appendix A for computation of ANSI/ANS-5.4-1982 Gap Fractions.

CCNPP Core Inventory * Release Fraction = Estimated Gap Activity

Estimated Gap Activity * 5% release * 10° uCi/Ci /2.7E8 ml = Sample Conc.

BG&E_EALRPT ’ 02/18/93
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CALCULATION WORKSHEET
\ - Assumed 5% Gap Release Dose .

: Core . Release - RCS Conc.{(uCi/cc)  Equivalent
Isotope Inventory(Ci)  Eraction ~(1 hour decay) . 131 '
Kr-85m 1.97E7 - © 0.005 1.6E+01 "
Kr-87 3.87E7 1 0.003 1.2E+401
Kr-88 554E7  0.004 32E+01
Xe-133 1.39E8 0.09 2.3E+03
Xe-135 2.81E7 0.01 4,.8E+01

134 6.90E7 0.09 1.1E+03 1.1E+03
1132 9.78E7 0.01 1.3E+02 4,.8E+00
133 1.39E8 0.04 1.0E+03. 2.7E+02
1134 - 1.55E8 . 0.006 - - 78E4+01 - - 1.3E+00
1135 1.22E8 0.02 4.1E+02 3.4E+01

Total = 1.5E+03

Note that this calculated source term is a factor of 5 higher than the 300 uCi/ml dose

equivalent 1-131 gquidance from the NRC. The primary reason for this difference is the
higher fraction of I-131 assumed in the gap. '

For comparison, a 5% gap release assuming a constant 5% of the core inventory of
iodines is avallable in the gap results in the following iodine concentrations (uCi/cc) after
1 hour:

1-131 1-132 1-133 I-134 135

640 670 1200 650 1000

This equals 1100 pCi/cc dose equivalent I-131.

B. Dose Rate at 1 foot from 12.5 ml sample

The dose rate at 1 foot from the center of the 12.5 mi sample bomb was calculated for
the radioiodines and the noble gases, each separately. Data for the sample bomb was
obtained from BG&E Calculation 200-DA-9201 Rev, A, Case B4X.04, after correcting for
the sample bomb wall thickness. The following dimensions for the Reactor Coolant
sample bomb were ussd:

BG&E_EAL.RPT _ 02/18/03



JSB ASSOCIATES Page 6 of 7

- CALCULATION WORKSHEET
Length = 20.32 cm ~ Shield = 1.27 cm Pb, 11.3 g/cc
Source radius = 0.443 cm H,0, 1 g/cc Source volume = 12.528 cm®

Tube wall = 0.234 cm Fe, 7.84 g/cc

PC-SHIELD was used to calculate the dose raté at 1 foct from the sample bomb. The
output of the PC-SHIELD calculations are contained in Appendix B. The resuits are:

' §htelded §amp_le Bomb

42 mrem/hr at 1 ft. due to radioiodines (Depressunzed sample in shielded sample bomb)
2.2'mrem/hr at 1 ft. due to noble gases in pressurized sample
44 mrem/hr at 1 ft. for pressurized sample in shielded sample bomb

Normal Sample Bomb :
- 160 mrem/hr at 1 ft. due to radxmodmes (Depressurized, unshielded sample bomb)
8.2 mrem/hr at 1 ft. due-to noble gases in pressurized sample

168 mrem/hr at 1 ft. for pressurized sample in unshielded sample bomb

The calculated dose rates are a direct multiple of the assumed level of cladding failure.
Thus, if an EAL equivalent to 2% clad failure rather than 5% clad fallure is desired, the
above results may be multiplied by 2/5.

C.  Present Results in simple to use format
A 12.5 ml RCS sample in the shielded sample bomb with a dose rate greater than 40

mremn per hour at 1 foot is an indication of significant fuel damags, that is, a release on
the order of 5%.of the gap-activity. Whether the sample is pressurized or hot makes little
difference,; as the largest contribution to the dose rate after 1 hour decay is from the
radioiodines expected following a gap release. '

Similarly, a dose rate of 160 mrem/hour at 1 foot from an unshielded RCS sample bomb
indicates a gap release on the order of 5%. Again, noble-gases contribute relatively little
to the total dose rate in these circumstances, so whether the sample is pressurized or not
makes little difference.

BG&E_EAL.RPT 02/18/93
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Isotope Half-Life
Kr-85m 4.48h
Kr-87 76.3m
Kr-88 2.84h
Xe-133 5.2454
Xe-135 9,09h
131 8.044
I-132 23h
1-133 20.8h
134 52.6m
[-135 6.8h
% Gap Release =

Kr-85m  4.48h
Kr-87 763m
Kr-88 284h
Xe-133 52454
Xe-135 9.09h

: 3
I-131 8.04d .
1-132 23h
1133 208h
1134 52.6m

T35 6.8h

Lambda
(1/sec)
4.30E-05
LS1E-04
6.78E-05
1.53E-06
2.12E-05

9.98E-07
837E-05
9.25E-06
2.20E-04
2.83E-05

4.30E-05
151E-04

6.78E-05

1.53E-06

212E05

9.98E-07
837E-05
9.25E-06

- 220B-04
2.83E-05

Inventory :
(&}

1.97E+07

3.87E+07

5.54E+07

1.39E+08
281E+(07

6.90E +07

9.78E+07
1.39E+08'
1.55E+08°

1.22B+08.

1.97E+07
3.87E+07
5.54E+07

1.39E+08

2.81E+07

6.90E+07
9. 718E+07
139E+08
1.55E+08
1.22E+08.

<

Dose Hi Temp
Conversion  Release
Factor Fraction
0.005
0.003
0.004
0.09
0.01
1.48E+06 0.09
S35E+04 0.01
4.00E+05 0.04
2.50E+04 0.006
1.24E+05 0.02
0.05
0.05
0.05
. 0.05
0.05
1.48E+06 005
535E+04 005 .
4.00E +05 0.05
2.50E+04 005
L24E+05 - 0.05

* Len fCC fnlmjel, Lo TID .

5% Gap Release
RCS Conc.

{1 br. decayed)
1L6E+01
1.2E+01
32E+01
23E+03
48E+01

11E+03
1.3E+02
1.0E+03
78E+01
4.1E+02

1.6E+02
21B+02
40E+02-
13E+03
24E+02

6.4E+02
6.TE+02,
L2E+03
6.5E+02

 LOE+03

Dose Equivalent
1-131

11E+03
4.8E+00
27E+02
L3E+00
3.4E+01
LSE+03

6.4E+02
24E+01
34E+02
L1E+01
8.5E+01
L1E+03



PROBLEM: Develop estimates of the Qap radioiodine activities
available for release following fuel cladding failure.

APPROACH: Fractional (éap)radioiodine releases from'ﬁhe fuel to
the gap are determined using the equilibrium equation (equation
5) from ANSI/ANS-5.4-1982, which is attached for reference.

 From the referenced standard:
"For these conditions (varying temperature and power operations)
the release fraction may be conservatively calculated using the

equillbrlum equatlon (Eqpatlon -5) gging hg p eak ; mgeratgre
i : 1£13

The temperatures used were selected to obtain results close to
those presented in the C-E Owners Group core damage assessment
guidance. These temperatures are consistent with those which
would be expected for cladding failure, as indicated in NUREG-
1228, Table 4.1.

CALCULATIONS: (Using MathCad)

Bu = 20000,30000.. '6_0000
o= 1265 Kelvin equivalent of 1817 F.

. _ B
| 72300 [~*—]
D(Bu,T) = 0.61l*exp}-|-—— }.1oozwm1,7

(1.987 T)

See ANS-5.4 for explanatioh of terms. The factor of 7 at the end of
the equation comes from section 4.1 High_Temperature Release
Calculations of the standard.

For I-131 1= 9.98 1077 Decay constant in 1/seconds.
]

nl,pl sz ———————

: [1.p] D(Bu,T)

D (Bu,T) :

3.689 10 m 1,D] L L

[t.911 107" 2.705 104 Flm]= 3 = coth[J;]-—

9.897 10 W 5.223 10° - J; n

2 107 1.008 10° :
:';gg 181. 194. 688 F (1008) = 0.093
- 37.588

Evaluated'at 40K Mwd/t



For I-132: ] = 8.37 10°° | Decay constant in 1/seconds.

m 1,01
2.269 109
4.38 10° _
8.457 109 F[8.457:10°] = 0.0103 Evaluated at 40K MWd/t
1.633 109 -

3.152 107

For I-133: }= 9.25 107 Decay constant in 1/seconds.

m 1,01
2.507 10°
l4.841 10°

F (9346) = 0.031 Evaluated at 40K MWd/t

For I-134: | = 2.20 10“ ‘Decay constant in 1/seconds.
m),D]

5.963 10°
1.151 10%
2.223 10
4.292 10°
8.286 107

F| 2.223:10°] = 0.006 Evaluated at 40K MWd/t

For I-"135: ]:= 2,83 10> Decay constant in 1/seconds.

m[1,D]
7.671 109
[1.481+10
2.859+ 10"
5.521 107
1.066* 10>

F[ 2.859+10* | = 0.018 Evaluated at 40K Mwd/t

Summary of Results at 1265K, 40K MWd/t:
Iodine isotope I131 1132 Ii33 I134 I135
Release fraction 0.093 0.0103 0.031 0.006 0.018

C-E Guidance 0.052 0.007 0.045 0.0079



T o= 1135

_For I-131 ] = 9.98 1077 . Decay constant in 1/seconds.

D(Bu,T) - 8 )

1,368 10"1 o o ),0] = D(Bu,T)
7.086 104 m1,D] | !

3.67 107"} [7.295 10 -

9.846 10 ' [2.719°10
5.25 10 o
aluated 60 a
1.014° 10 Ev ed at K MWd/t
For I-132: )] = 8.37-10° Decay constant in 1/seconds.
ml1,D]
6.118°10
1.181 101 [ s.501 10°] = 0.0103 Evaluated at 60K MWd/t
2.28°109 : ,
4,403 10°
8.501+ 109
For I-133: | = 9,2510°% Decay constant in 1/seconds.
F (9394) = 0.031 Evaluated at 60K MWd/t
For I-134: ] = 2.20 107 Decay constant in 1/seconds.
m 1,p}
1.608 10f
2:105 19 F[ 2.234 10%] = 0.006 Evaluated at 60K MWd/t
[5.994 104 . = 0.006 aluated a /
1.157 109
2232 103




For I-"135: ] = 2.83 107 Decay constant in 1/seconds.

‘ml1,0]
12.069 10"

F[ 2.874 10°] = 0.018 ' Evaluated at 60K MWd/t

Summary of Results at 1135 K, 60K MWd/t:

Iodine Isotope I131 - I132 I133 I134 1135
Release Fraction 0.093 0.0103 0.031 0.006 0.018
Conclusion:

As is evident from both the C~E Owners Group core damage assessment
guidance and the above calculations using the methods of
ASNI/ANS-5.4~-1982, the distribution of the release fractions of the
radioiodines to the gap is not constant.



PROBLEM: Develop estimates of the gap noble gases activitles
available for release followzng fuel cladding failure.

APPROACH: Fractlonal.(Gap) noble gases released from the fuel to
the gap are determined using equation 5 from ANSI/ANS~5.4-1982,
which is attached for reference.

From the referenced standard:

"For those conditions (varying temperature and power operation),
the release fraction may be conservatively calculated using the
equilibrium equation (equation 5 in the standard), using the
peak temperature reached during the last two halflives of
operation.”

These calculations are consistent with the previous ones for
iodines, and are performed to obtain release fractions for a wider
‘range of noble gases than is provided in the C-E Owners Group
‘guidance on core damage assessment.

CALCULATIONS: (Using MathCad)

Bu = 20000 ,30000.. 60000
T = 1135 Kelvin equivalent of 1583 F,.

: Bu
72300 [-2-8-00-0]
D(Bu,T) = 0.6l*e -{ —-—~——— | |* 100
(Bu,T) *P| 7| TTee7 T ] |
See ANS-5.4 for explanation of
terms
For Kr-85m: ] := 4.30 10° Decay constant in 1/seconds
D (Bu,T) _ ]
1.954 107" wi.p] 8 ——
1.012 10! n[1,D] 3 ool D{Bu,T)
5245 107 | 2:2 10
2.716 10 1] |-248:10 1 f]-
o = 8.201°*10 ) R I
1.407 109 e . Hm]:= -3"—'°°th[ 'm]".-
f1.583 109 J;, n
Eguation 5 from
ANSE-5.4

F| 3.06-10° | = 0.005

Evaluated at 60K Mwd/t



For Kr-87: | = 1.51-10% Decay constant in 1/seconds

F[ 1.07-10%] = 0.003 Evaluated at 60K MWd/t

For Kr-88: ] = 6.78+10"° Decay constant in 1l/seconds

m!,D

3.469 10
|6.698 .10
1.293 10
2.497 10°
4.82 107

F[ 4.82 10°] = 0.004 Evaluated at 60K Mwd/t

For Xe-133: | = 1.53-10°° Decay constant in 1/seconds
mf 1,0]

7.828 109
1.511 109
j2.918 10
5.634 109
1.088 10"

F| 1.09 10%] = 0.029 Evaluated at 60K MWd/t

For Xe-135: J]:= 2.12 107 Decay constant in 1/seconds

m1,Dp]
1.085 109
[2.09¢4 107  F[1.51-120°] = 0.008 Evaluated at 60K MWd/t

4.043 109
{7.806 10
11.507 10

Summary of Results at 1135K, 60K Mwd/t:
Noble gas Kr-85m Kr-87 Kr-88 Xe=-133 Xe=~135
Release Fraction 0.005 . 0.003 0.004 0.03 0.008

C-E Guidance <1E~6 0.0867



T = 1265

"For Kr-85m: ]:= 4.30 107 "Decay constant in 1/seconds
_ ' - ]
D(Bu,T ml,D] = —
) (Bu , T) [1o] = oome

15.27 10712 Fildlll—-a
2.73 10"” -18.159 10
1.214 101 [1.575-10°

[7.323 10 [.041-10°

| 5.872 104 ed at 4
3.793 10 ; i3i.ig4 Evaluated at 40K MWd/t "

F| 3.04-20%] = 0.005

For Kr-87: | = 1,51 10¢ Decay constant in 1/seconds |
m[1.D] . | i
2.865 10 .. Lo

: r

5.532 101 §[ 1.07 10%] = 0.003 - ‘Evaluated at 40K MWd/t
[1.068 10

2.062 10

[3.981 10

For Kr-88: ]:= 6.78 10° Decay constant in 1/seconds

m{' D ‘
1.286 10
[2.484 10
4.795 107
9.258 104
l1.788 109

F[ 4.8 10%] = 0.004 Evaluated at 40K MWd/t o

For Xe-133: )= 1.53 10°° Decay constant in 1/seconds

mi,p]

2.903 10°
5.605 109
1.082 10°

2.089 103 .
403,378 s

F[ 1.082 10°] = 0.029  Evaluated at 40K MWd/t

For Xe-135: 1= 2.12 10°° Decay constant in 1/seconds

7l 1.499 10°] = 0.008 Evaluated at 40K MWd/t




Summary of Results for 1265K at 40K MWd/t:

Noble Gas Kr-85m Kr-87 Kr-88 Xe-133 Xe-135
Release Fraction 0.005 0.003 0.004 0.029 0.008
Conclusions:

Noble gases are not contained in the gap at a constant fractlon of
the core inventory.

3%, rather than 5%, is a more realistic assumption regarding the
fractlon of long-lived noble gases in the gap.
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T d. ISt_euart gland Consultants, Inc.

LY

PC = SHIELD REPORT
for
BGAE EAL for RCS sample dose rate, fodime contribution

[a¥]

Using only the photon contribution to dose

Prepared on 2/17/93

Sk

Press RETURN

LS

3.050=+01 tm X-Radial distance to the dose point
1.0% 1 Om Y-Vertical distance from the end of the source to the dose point

2.032E+01 Cm SL-Source lenmgth _
4.430E-01 Cm SR-Source radius and first shield
$.253E+01 cc Calculated source volume

5.000E+00 NT-Number of horizontal angle intervals for numerical {ntegratio
n

1.100E+01 NP-Number of verticel angle intervals for nunerical integration
5.000e+00 DR-Length of radial intervals for mumerical integration

A total of 4 cylindricel shields are used

sShield 1 thickness {8 4.430E-01 Cm

Shield 2 thickness fs 2.340E-01 Cm

Shield 3 thickness fs 1.270E+00 Cm

shield 4 thickness is 2,855£+01 Cm

(the lest shield is an air shield added by PC~SHIELD

Press RETURN



- /17793 J. Stewart Bland Consultants, Inc.
PC « SHIELD REPORY .
) - for ¢
- 'BGEE EAL for RCS semple dose rate
SHIELD SPECIFICATIONS

A total of 4 shields ere used
Shield 3 {s used for calculating buildup

. Density in Shield gn/ce
shield Material Shield 1 Shield 2 Shield 3 Shield 4

K20 1.00E+00 .O0E+00  ,00E+00
iron «O0E+00 7.84E+00  .00E+00-
Lead .00Es0D  .OOE+00 1.13E+01
AIR 0.001293

Press RETURN

SOURCE SPECIFICATIONS

values shown are in curies. The source volume is 1.253E+01 cc.
" Neme  Amount

131 1.3781E-02

132 1.6286E-03

133 1.25286-02

13  9.77182-04
135  5.1365E-03

L

Press RETURN ~

PAGE 3
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-
72170 J. Stewart Blend Consultsnts, Inc. PAGE &
o PC - SHIELD REPORT

for.-
BG&E EAL for RCS sample dose rate
- DOSE RESULTS
GROUP GROUP GROUP ENERGY FLUX  DOSE RATE
Y PRODUCTION RATE AVERAGE ENERGY AT DOSE POINT AT DOSE POINT
+."  PHOTONS/SEC MEV . MEV/CM2/SEC REM  /HR

001, .000E+00 1.500E-02 .000E+00 -B00E+00

002 .000E+00 2.500€-02 .000E+00 .000E+00

003 .000E+00 3,500£-02 .000E+00 .000E+00

004~ .000E+00 4.500E-02 .D00E+00 .000E+00 -

005 .000E+00 - 5.500g-02 .000E+00 .O00E+00

006" 0008400 6.500£-02  .0D0E+00 .000E+00

007 .000E+00 7.5008-02 .000E+00 .000E+00

008 1.328E+07 . 8.S00E-02 .00DE+0D .O0DE+00

o9 .000E+00 9.5008-02 .000E+00  .OO0OE+00

010 .000£+00 1.500£-01 .000E+00 .D00E+00

Press RETURN

£

.

GROUP GROUP GROUP ENERGY FLUX  DOSE RATE
'PRODUCTION RATE AVERAGE ENERGY AT DOSE POINT AT DOSE POINT
PHOTONS/SEC MEV MEV/CN2/SEC REM  /HR

011 3.1108+07 2.5002-01 6.398E-02 1.6128-07

012 4.17E+0B 3.500£-01 1.307e+02  3.280E-04

013 4.404E+08 4.750E-01 1.3526+03  3.2178-03

014 1.441E+08 6.500E-01 1.5166403  3.366E-03
015 1.706E+08 8.250¢-01 3.9386403  8.269£-03
016 4.292E407 1.000E400 1.521£+03  3,011E-03
017  1.578E+08 1.225E+00 7.562E403 1.407E-D2
018 2.B4TE+O7 1.475E+00 1.785E403  3.141E-03
019 4.728E+07 1.700£+00 3.556E+03  6.046E-03
020  2.B92E+06 1.900£+00 2.496E402  4.043E-04
021 .000E+00 2.100E+00 .000E+00 .000E+00
022 +G00E+00 2.300E+00 .DOCE+00 .000E+00
023 .000E+00 2.500E+00 .000E+00 .000E+00
024 .D00E+00 2.700E+00 .G0DE+00 .000E+00
025 .000E+00 3.000E+00 .000E+00 .D00E+00
TOTAL  1.496E409 2.161E406  4.185E-02

Press RETURN



J. Stewart Bland Corssultanis, Inc,

PC - SHIELD REPORT
. for
BGEE EAL for RCS sample dose rate, noble gases contribution

Using only the photon contribution to dose

Prepared on 2/17/93

Press ﬁETURN

3.050E+01 Cm X-Radial distance to the dose point

1.0% ' tm Y-Vertical distance from the end of the source to the dose point

2.0326401 Cm  SL-Source length
4.430E-01 Cm SR-Source radius and first shield
1.253E+01 cc Calculated source volume

5.000E+00 HT-Number of horizontal sngle intervals for mumerical {ntegratio
n
1. 100E+01 NP-Rumber. of vertical angle intervals for numerical {ntegration
5.000E+00 DR-Length of radial intervals fbr numericel {ntegration

A totel of 4 cylindrical shields are used

shield 1 thickness is 4.430E-01 Cm

Shield 2 thickness {s 2,340E-01 Cm

Shield 3 thickness is 1,270E+00 Cm

Shield 4 thickness is 2.855E+D1 Cm

(the last shield is an eir shield added by PC-SHIELD

Press RETURN

Vv

PO



'2/17/93 " Jo Stewart Bland Consultants, Inc. PAGE 3
PC - SHIELD REPORT
: for .
BGAE EAL for RCS sample dose rate, noble gases contribution
SHIELD SPECIFICATIONS

A total of &4 shields are used
shield 3 is used for calculating buildup

nlu : Density in Shield gwee
Shield Material Shield 1 Shield 2 Shield 3 Shield 4
#20 1.00E+00 ,00E+00  .00E+00

iron .00E+00 7.84E+00 .00E+00

Lead .00E+00  .O0E+00 1.13E+D1

AR : 0.001293

L
=

py el
o

Press RETURN

© SOURCE SPECIFICATIONS

Values shown are in curles. The source volume is 1.253E401 ec.
cu-
Name Amount
‘KRm85 2.0045E-04
KR 87 1.5034E-04
KR 88 4.0090E-04
"o XE 133 2.8814E-02
CUUXE 135 6.0134E-04

Press RETURN



217/93 © J. Stevart Bland Consultants, Inc. . PAGE & :
PC - SHIELD REPORT -

for L
BGRE EAL for RCS sample dose rate, noble geses contribution ”
DOSE RESULTS ' -
- T
GROUP GROUP GROUP ENERGY FLUX  DOSE RATE )
PRODUCTION RATE AVERAGE ENERGY AT DOSE POINT AY DOSE POINT
PHOTONS/SEC MEV MEV/CM2/SEC REM  /HR '
001 .000E+00 1.500E-02 .G00E+00 .00CE+00
. 002 .000E+00 2.5006-02 .O00E+00 .000E+00 .
003 .000E+00 3.5006-02 .D00E+00 .000E+00 i
004 - .OODE+00 4.5006-02  .ODOE+00 .O00E+00 ST
005 .000E+00 5.500E-02  .ODOE+00 .000E+00 _
006 O0OE+00 6.500E-02. .000E+00 .GO0E+00 &
007 LO00E+00 7.500E-02 .000E+00 .000E+G0
008  6.024E+08 8.500E~02 LO00E¥00 - .O00E+00 - .. e S
009 .O00E+00 9.500E-02 .G00E+00 ' .000E+00
D10 7.799E+06 1.500€-01 9.787E-12 2.476E-17
Press RETURN i
e
)
GROUP GROUP GROUP ENERGY FLUX  DOSE RATE _ X
PRODUCTION RATE AVERAGE ENERGY AT DOSE POINT AT DOSE POINY
- PHOTONS/SEC . MEV MEV/CM2/SEC REM  /HR oo
01 2.014E+07 2.500E-01 4.142€-02 1.044E-07 ‘ ' k3
012 1.083E+06 3.500E-01 3.393E-01 8.515€-07
013 3.226E+06 4.7S0E-01  9.902E+00  2.357€-05
014  6.452E+05 6.500E-01 6.789E+00 1.507€-05
015 2.857E+06 8.250€-01 6.597E+01 1.385E-04 :
016 .000E+00 1.000E+00 LDO0E+00 .000E+00 -5
07 .000E+00 1.225E+00 .DODE+D0 .DODE+0D
<018 1.988E406 - 1.475E+00 1.206E402  2.193E-04 L
019  1.335E405 1.700E+00 1.004E401  1.707E-05
“020 GOOE+00 1.900E+00 .000E+00 .000E+00
021  3,4026+06 2.100E+00 3.0386+02  4.B30E-04
022  6.942E406 2.300E+00 7.453E+02 1.140E-03
023 8.344E+05 2.500£+00 9.542E+401 1.431E-04 o
024 .G00E+00 2.700E+00 .000E+00 .000E+00 .
025 _.O0DE+00 3.000E+00 .000E+00 .000E+00 s

JOTAL  6.514E+08.  {.3626403  2,1B1E-03 ' '
Press RETURN Gt

a -



J. Stewart Bltand Consultants, Inc.

PC - SHIELD REPORY
for
©  BGEE EAL for RCS sample dose rate, fodine contribution, unsh{elded

Using only the photon contribution to dose

Prepared on 2/17/93

Priess’ RETURN

A=y
TI

3.050E401 Cm X-Radial distance to the dose point .
1.01 1 Cm Y-Vertical distance from the end of the source to the dose point

2.032E+01 Cm SL-Source length
4.430E-01 Cm SR-Source radius and first shield
1.2538+01 cc Calculated source volume

5.000£+00 NT-Number of horfzontal angle intervals for mumerical integratfo
n, :

1.1008+01 NP-Number of vertical engle intervals for mumerical integration

5.000E+00 DR-Length of radial intervals for numerical integration

o

A total of 3 cylindrical shields are used

shield 1 thickness is 4.430E-01 Cm

Shield 2 thickness is - 2.340E-01 Cm

Shield 3 thickness is 2.982E40% Cm.

(the last shield is an air shield added by PC-SHIELD

Press RETURN



2/17/93 _ J. Stewart Bland Consultants, Inc. PAGE 3
: ” PC ~ SHIELD REPORT
for
- £ F.AL for RCS sample. dose rate, fodine contribution, unshielded
SHIELD. SPECIFICATIONS

A total of 3 shields are used
shield 2 is used for calculating builckp

Density in Shield gm/ce
Shield Material Shield 1 Shield 2 Shield 3

H20" 1.00E+00  .D0E+00
Iron .00E+00 7.84E+00

AIR 0.001293

Fress RETURN

SOURCE SPECIFICATIONS .

Velues shown are in curies. The source volume is 1.253E+01 cc,
.. Name Amount

L1131 1.3781E-02

132 1.6284E-03

133 1.2528E-02

134 9.7718E-04

135  5.1365€-03

e Bt et

Press RETURN

R
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2011/93

SR
GROUP
[d

001
ooz
003
064
605
006
007
008

010

Press RETURN

BROUF

o
012
013
014
015
016
017
018
019
020
.21
J022
023
024
o

TOTAL

J. Stewart Bland Consuitants, Inc,
PC - SHIELD REPORT

PAGE 4

for--
BGRE EAL for RCS sanmple dose rate, fodine contribution, unshielded
DOSE RESULTS
GROUP GROUP 'ENERGY FLUX DOSE RATE

PRODUCTION RATE AVERAGE ENERGY AT DOSE POINT AT DOSE POINT

PHOTONS/SEC MEV MEV/CM2/SEC REM  /HR
.000E+00 1.500E-02 .0O0E+00 .O00E+00
.000E+00 2.500E-02 .OD0E+00 <O00E+00
.000E+00 3.500E-02 .D00E+00 <O00E+D0
.00DE+00 4.500E-02 .DODE+00 .DO0E+00
.000E+00 5.500E-02 .GDOE+00 .000E+00
+OD0E+00 6.500E-02 000E+00 .DO0E+00
.000E+00 7.500E-02 .O00E+00 .000E+00
1.326E407 8.500E-02 1.9376+01 - - 6.101E-05
.0D0E+00 9.500E-02 .ODDE+00 .00DE+D0
000E+00 1.5008-01 .DODE+00 .000E+00

GROUP GROUP ENERGY FLUX DOSE RATE

PRODUCTION RATE AVERAGE ENERGY AT DOSE POINT AT DOSE POINY

PHOTONS/SEC REV MEV/(M2/SEC REM . /HR.
3.110E+07 2.500E-01 6,033E+02 1.520£-03
4,171E+08 3.500E-01 1.1466+04 2.877e-02
4.404E+08 4.T50E-01 1.6426+04 3.908E-D2
1.4416+08 - 6.500€-01 7.327€+03 1.627E-02
1.706£+08 8.2508-01 1.1026404 2.314E-02
4.292E+07 1.000E+00 3,3555+03 6.642E-03
1.578E408 1.2256+00 1.499E+D4 2.788E-02
2.B47ESO7 1.475E+00 3,2526+03 5.724E-03
4.72BE+07 1.700E+00 6.2108+03 1.056E-02
2.892E+06 1.900£+400 4.2356+02 6.8508-04
.O00E+00 2.100£+00 .000E+00 «000E+00
.000E+00 2.300E+00 .DOOE+00 JOODE+00"
.000E+00 2.500E+00 JOD0E+00 .00DE+00
.00DE+00 2.700E400 .0D00E+00 .D00E+00
.000E+00 3.000E+00 .DO0E+0D .000E+00
1.496E409 7.508E+04 1.603E-01

Press RETURN



J. Stewart Bland Consultants, Inc.

PC - SHIELD REPORT
. for
BGRE EAL for RCS sample dose rate, noble gases contribution, unshielded

Using only the photon contribution to dose

Prepired on 2/17/93

Press RETURN

3.050F+01 Cm X-Redial distance to ‘the dose point
1.0 1 Cm Y-Vertical distance from the end of the source to the dose point

2..0325#01 tm SL-Source length
4.430E-01 Cm SR-Source radius end first shield
1.2536+01 cc Calculated source volume

5.000E+00  NT-Number of horizontal angle intervals for numerical integratio
n

1.100€+01 NP-Nurber of vertical angle intervals for mumerical integration

5.000E+00 DR-Length of radial intervals for rumerical integration

A total of 3 cylindrical shields are used

shield 1 thickness is. &4.430E-0% Cm

Shield 2 thickness is 2.340E-D% Cm

Shield 3 thickness is 2.982E+01 Cm

(the lest shield is an air shield added by PC-SHIELD

Press RETURN



© 2717193 J. Stewart Bland Consultents, Inc.
- PC - SHIELD REPORY
- for

iy

BGEE EAL for RCS sample dose rate, nhoble gases contribution
SKIELD SPECIFICATIONS

A tétal of 3 shields are used
Shield 2 is used for calculating buildup

i : Dengity in Shield gm/ce
Shield Material Shield 1 Shield 2 Shield 3

H20 1.00E+00  .00E+00

1ron’ LO0E+00 7.84E+00

AIR ' 0.001293

Press RETURN
B
SOURCE SPECIFICATIONS

Values shown are in curies. The source volume i 1.253E+01 cc.

_ Name Amount
KrRm35 2.0045E-04.
KR 87 1.5034E-04
KR 88 4.,0090E-04
XE 133 2.BB14E-02
XE 135 6,0134€-04

Press RETURN

PAGE 3



2/17/93 " d. Stewert Blard Consultants, Inc. PAGE &
PC = SHIELD REPORT

for
BGRE EAL for RCS semple dose rate, noble gases contribution
DOSE RESULTS - '
GROUP GROUP GROUP ENERGY FLUX - DOSE RATE
' PRODUCTION RATE AVERAGE ENERGY AT DOSE POINT AT DOSE POINT
" PHOTONS/SEC MEV MEV/CN2/SEC REM /MR
001 ~000E+00 1.500£-02 -000E+00 .000E+00
002. .0D0E+00 2.5008-02  .ODO0E+00 .BO0E+0D
003 .O00E+00 -3,500E-02 .O00E+00 .BOBE+00
004 GOOE+00 - 4.500E02 +000E+00 +000E+0D
005 .000E+00 5.500E-02  .0OOE+00 +000E+00
006 .00OE+00 6.500E-02 .O00E+00 +O00E+00
007 .000E+00 7.500E-02 - +000E+00 +000E+00
pos 6.024E+08 8.500E-02 8.800E+02 2.772E-03
009 BODE+00 9.500+02 (000E+Q0  ~ .0ODE+00
010 7.799E406 1.500E-01 8.890E+01 2.249€-04
Press RETURN
GROUP GROUP GROUP ENERGY FLUX  DOSE RATE
PRODUCTION RATE AVERAGE ENERGY AT DOSE POINT AT DOSE POINT
. .. PHOTONS/SEC NEV NEV/CH2/SEC REM  /HR
011 2.014E+07 2.500E-01 3.906E+02 9.842E-04
012 1.0B3E+06 3.500E-01 2.97SE+01 7.468E-05
T013 3.226E+06 4.750E-01 1.203E+02 2.863E-04
i 6.452E405 6.500E-01 3.280E401  7.283E-05
015 2.857€+06 B.250E-01 1.B46E+02 3.876E-04
016 .000E+00 1.000E+00 0DOE+00 .000E+00
017 .00DE+00 1.225E+00 . 00BE+00 .C00E+00
<018 1.988£+06 1.4TSE+00 2.27T1E+02 3.996E-04
019 1.335E+05 1,700E+00 1.753E+01 2.981E-05
020 .000E+00 . 1.900E+00 .0B00E+00 .DODE+0D
021 3.4028+06 2.100E+00 5.499E+02 B.743E-04
022 6.942E+06 2.300E+00 1.226E+03 1.876€-03
023 8.344E+05 2.5008+00 1.600E+02 2.400E-04
- 024 <000E+00 2,7008+00 .GO0E+D0 00CE+00
025 .O00E+00 - 3,000E+00 .000E+00 . ODOE+00
TOTAL  6.514£+08 3.908E+03 8.2226-03

Presg RETURN



American National Standard ANSI/ANS-5.4-1882

8. Noble Gas Release Calculations

3.1 High-Temperature Release  Calculations.
For calculating high-temperature release of

noble gases from fuel pellets, the column of fuel
pellets is divided into radial and axial nodes, and-

the model is applied to each node for the appro-
priate local values of temperature and burnup.

‘Six or more radial nodes of equal volume or
equal radial increment, and ten or more axial
nodes of equal length shall be used, unless other
wise justified. The irradiation period shall be
“divided into a series of burnup (time) increments
such that the temperature and power in each
increment can be assumed constant. These in-
crements shall not exceed 2,000 MWd/t pro-
vided that the burnup values used in the
analysis correspond to the midpoint of the burn-
up increments. Otherwise, the burnup in-
crements shall not exceed 1,000 MWd/t. )

In the following equations, approximations

_bave been made so that only finite number of

‘terms remains. The error introduced by makin E
these approximations is about one part in 10°,
which is considered insignificant in. gas release
celculations. - -

3.1.1 Long-Lived Nuclides (halflife greater
than one year). For nuclides with halflife greater
than one year {e.g., Kr-85), equations for stable
nuclides are assumed to apply. The fractional
release F at the end of a amgle burnup (time)
increment is:
F=1-— g, (Eq. 1)
where T = D't, t is time (sec), and the other
definitions can be obtained by omitting the

subscripts from the appropriate expressions

following Equation 2.
The cumulative fractional release Fy at.the end

of k burnup (time) increments (k S 2) is:
k-1
Fy =1 -<3 lfBa(ﬂsi - n+181+x)fDxl +
i=
(Eq.2)

k
BkAtkgk}/I BjAt;.
. i=1

‘ rate) during the i

2V nin exp (=] -

: 1 1 |
ch[ﬁw&h(ﬂ—“]- prr—

The following definitions apply:

Biis the fission ghoduct prodnct.xon rate (birth
step, . .

At is the length of the it! time step (sec),

k ' k ’ ’
nex DiAt-;, 1 = I_DiAt.i, we Tk = DyAt,,

Si" s(ﬂ) =1~ 4V/n + 8w2 forv<0.l,

8 . -
g = g =._1--6 z  sponidy
. 157’ 1" nﬂl'. ‘4
L for-r>01

'D = [(DJa’)exp(—QmT,)] X 100BU/28000,

D_J_a = (.61 sec™? where the notation Dy/a?
. 1s retained for consistency
with published references,

Q = 72,300 calimol,
R = 1.987 cal/mol K,

'T;isthetemperature(l{)dunngthex txmein

crement,
and‘ '

Bu; is the accumulated burnnp (MWdlt) at the
midpoint of the i*® time increment.

8.1.2 Short-Lived Nuclides (halflife less than
one year). The release fraction F for an irradia-
tion period at constant tamperature and power,
for 1< 0.1, is: .

- . [ .
Fe ——— —-—[erfwa -
e S (Eq. 8)

1 -{1+ m)exb(-m)]
7 . ’

- ;nd. for v> 0.1, the release fraction is:

6u

| 4
x.i 1 ~ expi—nnly (Eq. 4)
n=1 pPri(n’n® + )




. The following definitions apply:
o = UD'I
r = D,

- & is the decay constant (sec™3),

t is the time (sec) during the constant-
temperature and const.ant-power jrradiation
period,

D' = [Dy/a% exp(—Q/RT)] X 100528000,

T is the temperature (K),

Bu is the tota! accumulated burnup (MWdlt) in-
cluding all prior operating periods, .

and
. Do/e% Q, and R are defined in 3.1.1.

These equations are valid when no concentra-
tion of the nuclides of interest exists from prior
operating periods. For most practical applica-
~ tions, & shutdown period of four halflives
. satisfies this criterion.

" Formulations for release fractions during vary-
ing temperature and power operation cannot be
~ easily obtained in closed form.

For those conditions, the release fraction may be
conservatively calculated using the equilibrium
equation:

1 o . 1
F t —4 | g | L '

using the peak temperature reached dunng the
last two halflives of operation.

(Eq.5)

3.2 Low-Temperature Release Calculations.

32.1 Long-Lived Nuclides (halflife greater
than one year). The cumulative fractional release
F is independent of temperature and given by:

F =7 X 1078By, (Eq.8)

where Bu is the rod-average accumulated burn-
up (MWdit),

tively) as- follows

FXe189 = plI%8 4 pXelsd _

(Fx-xs.s' x anas)

American National Standard ANSIVANS-5.4-1982

322 -ébort-uved Nuclides (halflife less than
one year). The release fraction F is: :

F = (A[10°7VT + 1.6 X 10~12P}, (Eq.7)

ivhere P is the specific poiver {megawatts per

metric ton of heavy metal) and A is the decay
constant (sec™ ). For conservatism, the specific

. .power P should correspond to the maximum

power level during the last two halflives of
operation.

8.3 Precursor Effects. The effect of precursors
is believed to be negligibly small except for

Xe-133 and Xe-186. When calculating the total

release fraction Fyotar for these nuclides of

xenon, the fractional release of these nuclides, .

calculated in 8.1 and 8.2, should be corrected for
the effect of precursors (F1"3%9 and F1-1%5, respec:

(Fmas % Fx_ﬂusa) Ee-y

Fﬁss = FlI%6 4 pXel36 _

(Eq. 9)

4. lodine, Cesium, and Tellurium Release
Calcnlations.

4. 1 High-Temperature Releass Calculations.

_ The noble gas model described in 8.1 is used ex-

cept that the diffusion parameters are altered as
follows:

Dipdins Dyt = T
D;dux;,b;chh =2
D;onndumm:mble = 80.
4.2 Low-Temperature Release Calculations.

Release fractions are assumed to be the same as
‘those fpr the noble gases as described in 8.2.
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FINAL September 1990

RADIOACTIVITY RELEASE
EMERGENCY ACTION LEVELS

EXECUTIVE SUMMARY

A revised set of Radiocactivity Release Emergency Action Levels
(EALs) is proposed based on the most recent evaluation of source
term distributions for various accidents and the Dose Rate
Conversion Factors (DCFs) which are used consistently for
emergency preparedness off-site dose assessment. Use of EP
methods and values, rather than ODCM methods and values, assures
consistency within the Emergency Plan.

Proposed Radioactivity Release EALs follow:

Monitox Unusual Event ALERT

WRNGM (U14U2)-RI-5415 1.8 E 5 uCi/sec 1.8 E 6 uCi/sec
MAIN VENT (U1+4+U2)-RE~5415 5.8 E 4 cpm 5.8 E 5 cpm
WASTE PROC (Ul+U2)-RE-5410 2.0 E 5 cpnm Off Scale, High
FUEL HANDLING 0-RE-5420 1.7 E 5 ¢cpm Off Scale, High
ACCESS CONTROL O-RE-5425 Off-Scale, High NA

ECCS Pp. Rm. 1/2-RE-5406 Off-Scale, High NA

These Radiocactivity Release EALs are based on:

- A conservative assessment of the expected source term
radionuclide distribution for accidents as presented in
BG&E-EP9 and considering release pathways:

- The dose rate conversion factors published by Kocher and
used consistently in the ERPIPs, but which differ from the
DCFs used in the ODCM; and,

- Guidance in Appendix 1 of NUREG-0654.

The Radiocactivity Release EALs developed herein differ from the
current values primarily because of differences in the assumed
source term radionuclide distribution. Differences between ERPIP
and ODCM DCFs also contribute to the difference 'in EALSs.
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INTRODUCTION AND BACKGROUND

The purpose of this document is to explain the bases and
reasoning leading to the proposed Calvert Cliffs Radioactivity
Release Emergency Action Levels (EALs) for Unusual Event and
Alert classifications.

NUREG-0654 (Ref. 1) Appendix 1 guidelines call for Notification
of Unusual Event if radiological effluent technical
specifications are exceeded, and further recommend that an ALERT
be declared for radiological effluents greater than 10 times
technical specification limits. The Calvert Cliffs Technical
Specifications (T.S. 3.11.2) related to gaseous effluents
restrict both the offsite dose rate and the total offsite air
dose. The offsite dose rate is logically the limiting Technical
Specification for Emergency Planning purposes.

Offsite dose rate limits exist for the total body, skin, and the
Ymaximum organ', which for CCNPP is the child thyroid, inhalation
pathway. Different nuclides have different dose rate conversion
factors for each of the three different dose rate limits
considered. The value selected for the Radioactivity Release EAL
for each monitor should therefore be established for the most
restrictive Technical Specification dose rate limit applicable
for the radionuclide distribution existent at the monitor. Each
accident scenario applicable to the monitored pathway should be
evaluated.

The radionuclide distribution impacts both the effective Dose
Conversion Factor which is used to assess offsite dose rates and
the effluent monitor response which is used to determine when the
EAL is reached. Considerable efforts have already been devoted
to assessing potential source terms. The accident source terms
in use for accident dose assessment are presented in BG&E-EP9,
Ccalvert Cliffs Nuclear Power Plant Accident Source Terms, Rev. 2,
april 1990. (Ref. 2) A comparison with other source terms used
at Calvert Cliffs is presented in this report.

The values of the Dose Conversion Factors used in the ERPIPs come
from an article by Kocher in the September 1983 Health Physics.

2
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(Ref. 3) These values differ from the dose conversion factors
used in the Offsite Dose Calculation Manual (ODCM), the Kocher
values for noble gases being generally lower. The ODCM is used
to evaluate the environmental impacts of normal releases over
long time periods. The Kocher values are newer dose rate
conversion factors for immersion in contaminated air, and are
used consistently throughout the Calvert Cliffs Emergency
Response Plan Implementing Procedures (ERPIPs) and in the RADDOSE
dose assessment model. The Kocher values are therefore used in
this study.

This study resulted from discovery of an inconsistency in the
Radioactivity Release EALs which was identified during the
development of responses to NRC comments regarding the EALs. The
NRC did not comment specifically regarding the value of the
Radioactivity Release EAL for the Main Vent monitors. However,
it was determined that the EAL was established using ODCM methods
and values. When the EAL was reached, calculations of off-site
dose rates using ERPIP methods and values result in values.
greater than the Technical Specification limit, which is the
basis for the EAL. It is this inconsistency which is being
addressed and corrected.

APPROACH

Once the appropriate limit has been established, determination of
an appropriate EAL for radioactivity releases is straightforward,
although several variable factors must be considered. Two
variables, meteorology and the Dose Conversion Factors (DCFs),
impact the calculation of offsite dose rate, but choosing the
most conservative values for each variable can lead to an EAL
value which is too low. Unnecessarily low EAL values could lead
to declaration of unwarranted UNUSUAL EVENTs or ALERTs. Other
factors to consider are the Technical Specifications limits on
Whole Body, Skin, and Maximum Organ dose rates. Which dose rate
is most restrictive will depend on the radionuclide distribution
assumed, which in turn will vary as a function of accident type.
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The approach used to establish appropriate Radioactivity Release
EALs follows:

- BG&E-EP? was used as the source term reference for all
accident types;

- DCFs were calculated for the expected radionuclide
distribution for each accident type:;

- The DCFs were evaluated with respect to all accident types
and the Technical Specifications and an appropriate DCF
was selected;

- The annual average X/Q (2.2E-6 sec/m*?) was assumed as
appropriate meteorology; and,

- In accordance with NUREG-0654 guidance, EALs were set for
expected monitor response at Technical Specification
limits for Notification of Unusual Event and at 10 times
Technical Specification limits for an Alert.

The Whole Body dose-rate limit was determined to be the
controlling Technical Specification limit for the Waste Gas Decay
Tank Rupture (WGDTR) and the Loss of Coolant Accident with
release of Reactor Coolant (LOCAR). The Whole Body dose-rate
limit also controls for the Steam Generator Tube Rupture (SGTR)
accidents as long as the release exits through the condenser to
the Main Vent. (This pathway achieves additional iodine and
particulate washout in the condenser.) For the Fuel Handling
Incident (FHI), determination of the most limiting dose rate
depends upon which values are used to compute the dose rate. The
ODCM dose rate conversion values result in the Whole Body dose
rate being more limiting; the Kocher values and the values used
in RADDOSE for the Child Thyroid dose rate result in the Maximum
Organ dose rate being more limiting for this accident. The
comparison of Whole Body limits with Skin and Maximum Organ dose
rate limits is discussed in the CALCULATIONS AND RESULTS section
under Dose Rate Conversion Factors. The specific dose rate limit
used to calculate each EAL value is stated in the EAL Computation

Use of BG&E~EP9 as the source term basis document was determined
to be appropriate for several reasons. It is the most recent and
current study; it is comprehensive, and thoroughly researched and
reviewed; and in one very important aspect - the noble gases
distribution calculated for the Calvert Cliffs core - it is

4
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consistent with other bases documents which were used previously
in establishing the emergency procedures. That is, the noble
gases distribution found in BG&E-EP9 is identical, to 2 _
significant figures, to that derived from NUREG-0771, which was
previously used to develop source terms for the ERPIPs.

CALCULATIONS AND RESULTS

Source Terms

For purposes of establishing the Radioactivity Release EALs, the
distribution of radionuclides is as important as the absolute
magnitude of the release. The dose rate varies as a function of
the individual isotopes; i.e., 1 curie per cubic meter of Xe 135
produces a greater dose rate than 1 curie per cubic meter of

Xe 133. Therefore, the distribution of radionuclides has as much
bearing on the dose rate as does the release rate.

The original ERPIPs were developed using NUREG-0771, Table 3.2
source term values normalized to 2700 MWt as the basis. (Ref.4)
BG&E-EPY is based on the later NUREG-1228. Comparison of the
distribution of the noble gases between these two base documents,
shown in Table 1, shows agreement to two significant digits in
the relative contributions of the noble gases. Therefore, the
difference in base document - NUREG-0771 or NUREG-1228 - makes no
appreciable difference for these purposes.
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TABLE 1
ACCIDENT SOURCE TERM COMPARISON
Derived Core Inventories in MegaCuries

Isotope Kr-85 Rr-85m Kr-87 Kr-88 Xe-133 Xe-~135
t, (hrs) 93910 4.48 1.27 2.84 125.9 9.09
BG&E-EP9 0.645 27.7 54.2 78.4 196 39.2
% Total 0.16% 6.99% 13.68% 19.79% 49,48% 9.90%
NUREG07710.445 19.7 38.7 55.4 139 28.1
% Total 0.16% 7.00% 13.76% 19.69% 49.41% 9.99%
ORIGEN 1.49 13.7 24.8 34.6 149 32.2
% Total 0.58% 5.36% 9.70% 13.50% 58.3% 12.6%

A comparison was also made to the Calvert Cliffs Nuclear Power
Plant specific source term analysis done by Combustion.
Engineering using the ORIGEN computer code and assuming a 24
month fuel cycle. (Ref. 5) Agreement between BG&E~EP9 and the
ORIGEN results is good, although not as good as the agreement
between results based on NUREG-0771 and NUREG~1228. (See Table
1.) The ORIGEN results, when the same six significant noble gas
radionuclides are considered, indicate more relative Xenon
isotopes and Krypton 85 and relatively less of the other Krypton
radionuclides. This results in a lower calculated effective
dose-rate conversion factor when using the ORIGEN results. This
further demonstrates the conservatism in use of BG&E-EP9 as the
basis for accident source terms.

The noble gas radionuclide distribution for both gap and core
releases are nearly identical, so only the RCS and gap release
need be considered with respect to noble gases distribution. See
Table 2,
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TABLE 2
NOBLE GASES DISTRIBUTION
RCS, Gap, and Core

(Curies)
Isotope Kr-85 Kr-85m Kr-87 Kr-88 Xe-133
RCS Inventory 91.7 34.1 32.0 59.7 554
% of Total 9.63% 3.58% 3.36% 6.27% 58.2%

Gap Inventory 1.94E4 8,30E5 1.62E6 2.35E6 5.88E6
% of Total 0.16% 6.99% 13.6% 19.8% 49,5%

Core Inventory 6.45E5 2.77E7 5.42E7 7.84E7 1.96E8
% of Total 0.16% 6.99% 13.7% 19.8% 49.5%

Above values are from BG&E-EP9, Table 1, page T2.

Dose Rate Conversion Factors

Xe=-135

181
19.0%

1.18E6
9.93%

3.92E7
9.90%

The effective Dose-Rate Conversion Factor for a specific mix of
airborne radioactive material may be determined using the method
presented in the CCNPP ODCM, Section 3.4.5. The method is

defined by the equation:

DCFB?P = Zl DCFL X fj_

where: DCF,.. = the effective whole body dose~rate conversion

factor from all radionuclides released:

DCF; = the whole body dose-rate conversion factor for
radionuclide i from Kocher; and,
£, = the fractional abundance of radionuclide i

relative to the total noble gas activity.

A= R —
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Use of this equation with the radionuclide distributions
presented in BG&E-EP9, Table 11, and the Kocher dose-rate
conversion factors yields the following effective Whole Body
DCFs, in mrem/hour per uCi/m®:

Waste Gas Decay Tank rupture: DCF.. = 0.0455;

Fuel Handling Incident: DCF,. = 0.0208;

Steam Line Break: DCF,.. = 0.465;

Steam Generator Tube Rupture, without fuel damage: DCF.. = 0.148;

Steam Generator Tube Rupture, with gap release: DCF.. = 1.08;

LOCA, with RCS release: DCF,,.,

0.0962;
LOCA, with Gap release: DCF.e = 0.243;
Loca, with core melt: DCFpee = 0.243;
RCS distribution of noble gases: DCF. = 0.144.

The spreadsheet used in the calculation of these values is
presented in Appendix A.

For all the accident types except the Loss of Coolant Accidents
(LOCAs), the duration of the release is assumed to be one hour or
less. For these cases the change in the radionuclide mix due to
decay during the release is not too great and a time variable DCF
was not calculated. Rather, the DCF is based on the total curies
released during the postulated accident.

For the LOCA scenarios, with 6 hour release periods, decay during
the release does materially effect the DCF calculation. The DCFs
used herein for a 6 hour LOCA releasé are also based on the total
activity estimated to be released. (BG&E-EP9, Table 9 or 11) An
evaluation was done to compare this value for the DCF with the
DCF as a function of time after reactor shutdown. (The evaluation
and results are contained in Appendix B.) The DCFs decrease
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rather quickly as a function of time. The mid-range value of the
DCF over 6 hours is always greater than the average, and is also
greater than the value at 3 hours. The DCF based on the total
activity released during a LOCA is always between the mid-range
value and the average value of the DCF as a function of time.

The Kocher dose rate conversion factors result from calculations
which assume a semi-infinite cloud of uniformly distributed
radioactive material. Therefore the above numbers do not include
a finite cloud correction factor. For the purpose of this
determination of appropriate Emergency Action Levels, the Kocher
values are judged to be adequate, without a finite cloud
correction factor.

The Whole Body dose rate is the more limiting Technical
Specification compared to the Skin dose rate limit. This was
determined by evaluating the effective whole body and skin dose
rate conversion factors from the noble gases for each accident
type. Values from the ODCM were used in this evaluation for
consistency and simplicity. The results, presented in Table 3,
show that the effective skin DCF is less than 6 times the
effective whole body DCF. Since the Technical Specification skin
dose rate limit is 6 times the whole body dose rate limit, the
whole body dose rate limit will control for each of the evaluated
accidents. (See Appendix C for supporting data.)

TABLE 3
COMPARISON OF WHOLE BODY AND SKIN
DOSE~RATE CONVERSION FACTORS
(mrem/hour per uCurie/m’)

ACCIDENT TYPE WHOLE BODY DCF SKIN DCF
WGDTR 6.57E-2 0.132
FHI 3.37E-2 8.02E-2
LOCAR 0.131 0.256

Likewise, an evaluation was also done to determine for which
accidents the maximum organ dose-rate limit of Technical
Specification 3.11.2.1 b. was more limiting than the Total Body
dose-rate limit. (Evaluation and results are shown in Appendix

9
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D.) The RADDOSE values of the dose conversion factors were used
with the source terms in BG&E-EP9 to calculate both Total Body
and Maximum Organ DCFs for each accident. The ratio of the DCFs
were compared to the fraction of the release comprised of
radioiodines to determine if the maximum organ dose-rate was most
limiting. When all iodine reduction factors are considered, the
Total Body dose-rate limit is limiting for each accident except
the Steam Line Break (SLB) and possibly the Fuel Handling
Incident (FHI).

The Steam Line Break (SLB) has a larger effective Dose-Rate
Conversion Factor than any other potential accident analyzed
except for the Steam Generator Tube Rupture with a Gap release
(8GTRG). However, this accident is not used to establish any
Radioactivity Release EAL, for two reasons. First, although the
DCF.., is high, the total curies available within the secondary
system is small. Noble gases are continuously removed in the
Condenser, and lodines and particulates are continuously removed
by the Condensate Cleanup System. Also, a Technical
Specification limits the allowable level of dose equivalent I-
131. Even with a high DCF,., with a very small source quantity
the off-site doses will be small. Second, the Steam Line Break
accident outside of containment results in a unmonitored release
from the Turbine Building. The escaping steam is not released
via a normal, monitored vent pathway, so no monitor exists to
provide a Radioactivity Release EAL for the SLB.

EAL Computation

Determination of the appropriate Emergency Action Level for
radioactivity releases is simply the calculation of the release
rate which equates to the Technical Specification limit and
determining the expected monitor response at that release rate.
Computations for each monitor(s) used for EALs follow.

10
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Main Vent Release Pathway

For this EAL computation only those accidents where releases via
the main vent are probable are considered. These accidents
include: Waste Gas Decay Tank Rupture (WGDTR): Fuel Handling
Incident (FHI):; Steam Generator Tube Rupture without fuel damage
(SGTRR): Steam Generator Tube Rupture with Fuel damage (SGTRG):
and all the Loss of Coolant Accidents (LOCAR, LOCAG, and LOCAM).
Steam Generator Tube Rupture releases will be via the main vent
only until the Main Steam Isolation Valves close. And as long as
the releases are via the Main Vent, radioiodine releases should
be lower than projected in BG&E-EP9 due to additional iodine
washout in the condenser, leaving only the noble gases as a
significant source. Likewise for the LOCA scenarios, Containment
leakage that exits via the Main Vent has probably leaked into
Penetration Room(s) and ventilation exhaust from these rooms is
filtered in charccoal filters to remove radioiodines. Therefore,
the RCS distribution of noble gases is used to establish DCFgc.

There is a significant difference between the effective DCF for
RCS releases vis-a-vis fuel rod gap releases. The less
conservative RCS noble gas distribution is used to determine the
allowable release rate instead of the more conservative fuel gap
distribution. This assures that the EAL is above the Main Vent
Monitor’s alarm setpoint, which is only reasonable since the
alarm setpoint has a safety margin in it. Use of this less
conservative distribution is justified by the observation that it
is highly unlikey that a noble gas distribution equivalent to a
gap release could exist at the Main Vent monitors without some
other indicator which would have already caused an appropriate
emergency notification. It is also most likely that - during
progression of an accident - an RCS distribution will exist in a
release pathway prior to fuel damage.

The Wide Range Noble Gas Monitor has a more predictable response
to a range of noble gas distributions. Consequently, if there is
significant disagreement between the WRNGM and the MVGM, the
WRNGM should be used for EAL classification.

11
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Wide Range Noble Gas Monitor (U1+U2)-RI-5415

The basis for the WRNGM EAL should be consistent with the basis
for the MVGM EAL, as both monitors are in the same release path
Therefore, the EAL should be set based on the RCS noble gas
distribution.

NOUE at Tech. Spec. 3.11:2.1 limit:

Tech Spec Whole Body limit = 500 mrem/yr = 0.057 mrem/hr

0.057 mrem/hr / 0.144 mrem/hr per uCi/m*> = 0.40 uCi/m* at site
boundary

0.40 uCi/m* / 2.2 E~6 sec/m’ = 1.8 E+5 uCi/sec release from site
NOUE EAL: (Ul+U2)-RI-5415 at 1.8 E 5 uCi/sec

ALERT EAL: (Ul1+U2)-RI-5415 at 1.8 E 6 uCi/sec

12
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Main Vent Gaseous Monitors (Ul+U2)-RE-5415
The basis for the MVGM EAL should be consistent with the basis
for the WRNGM EAL, as both monitors are in the same release path.

Therefore, the EAL should be set based on the RCS noble gas
distribution.

NOQUE at Tech. Spec. 3.11.2.1 limit:
0.40 uCi/m* / 2.2 E-6 sec/m® = 1.8 E+5 uCi/sec release from site
Total main vent flow rate = 63.7 + 57.5 = 121.2 m’/sec
1.8 E+5 uCi/sec / 121.2 m*/sec = 1.5 E-3 uCi/cc in both vents
The minimum Notification of Unusual Event concentration is
1.5 E-3 uCi/cc in both main vents simultaneously. Table 4
presents the development of the expected monitor response for the
Main Vent Gaseous Monitor.

TABLE 4

MAIN VENT MONITOR RESPONSE
AT RADIOACTIVITY RELEASE EAL

RESPONSE
ISOTOPE RCS CONC. % TOTAL EAL CONC. cpm/10°¢ EAL cpm
Kr-85 0.43 9.62 1.4 E-4 35 4.9 E3
Kr-85m 0.16 3.58 5.4 E-5 55 3.0 E3
Kr-87 0.15 3.36 5.0 E~5 218 1.1 E4
Kr-88 0.28 6.26 9.4 E~5 189 1.8 E4
Xe-133 2.6 58.17 8.7 E-4 1.87 1.6 E3
Xe-135 0.85 19.01 2.9 E~-4 70 2.0 E4
Totals 4.47 100% 1.5 E-3 5.8 E4

The computed EAL value of a total of 5.8 E4 cpm from both Main
Vent Gaseous Monitors is comfortably higher than the current
ALARM setpoint of 1200 cpm on each monitor.

The ALERT EAL should be 10 times the Unusual Event EAL, or
5.8 E 5 cpm for (Ul+U2)-RE-5415.

13
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Waste Processing Monitor (U1+U2)-RE-5410

For the Waste Processing Monitor the noble gas distribution
associated with a Waste Gas Decay Tank Rupture is the most likely
source for an accident sufficient to cause implementation of the
Emergency Plan.

NOUE at Tech Spec 3.11.2.1 limit:

0.057 mrem/hr / 0.0455 mrem/hr per uCi/m* = 1.3 uCi/m®

1.3 uCi/m* / 2.2 E~-6 sec/m* = 5.7 E 5 uCi/sec release from site
Waste Processing Ventilation Flow = 49,500 cfm = 23.4 m’/sec

5.7 E 5 uCi/sec / 23.4 m*/sec = 2.4 E-2 pCi/cc

Monitor - Response at EAL Concentration

Response EAL

Isotope % Total EAL Cong. cpm/107° Response
Kr-85 0.5 1.3 E-4 35 4.2 E 3
Kr-85m 0.8 1.9 E-4 55 1.1 E 4
Kr-87 0.4 9.6 E-5 218 2.1 E 4
Kr-88 1.3 3.1 E-4 189 5.9 E 4
Xe—-133 93.1 2.2 E-2 1.87 4.2 E 4
Xe—-135 3.9 9.4 E-4 70 6.6 E 4

Total cpm at EAL Conc., = 2.0 E 5

ALERT EAL at ten times NOUE EAL = 2.0 E 6 cpm for (Ul1+U2)-RE-5410
or either monitor off-scale, high.
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Fuel Handling Monitor 0-RE~5420

For the Fuel Handling Monitor the EAL should be established based
on a Fuel Handling Incident (FHI). However, whether to set the
EAL based on the Total Body dose-rate limit or the Child Thyroid
(Maximum Organ) dose~-rate limit is not easily determined.

Starting with BG&E-EP9 FHI source terms and using ODCM values for
dose conversion factors results in the Total Body dose-rate limit
being the limiting Technical Specification. Using Kocher and
RADDOSE values results in the Maximum Organ (Child Thyroid) dose-
rate limit being more restrictive. This anomaly is due solely to
different values for dose-rate conversion factors, but it does
suggest that either limit is justifiable.

The Maximum Organ (Child Thyroid) dose rate is related to the
amount of radiociodines released, which in turn is dependent upon
iodine washout in the Spent Fuel Pool. Washout may result in a
reduction factor of from 100 to 10,000. At the low end, the
Maximum Organ dose-rate limit could be limiting; at the high end
the Total Body dose-rate limit is most restrictive. Analysis
indicates that if iodine washout in the Spent Fuel Pool results
in a DF > 252, then the Total Body dose-rate limit controls.
Since this DF is towards the low end of the expected range, this
EAL will be established based on a Total Body dose~-rate limit.

Only noble gases will be considered in determining the monitor
response at the EAL. This will result in a conservative EAL.

The monitor is located upstream of the charcoal filters. It will
respond to both noble gases and radioiodines released from the
Spent Fuel Pool, after iodine washout in the pool but before
reduction through the charcoal filters. The Fuel Handling
Monitor does not distinguish between noble gases and
radiociodines, so radioiodines which are released and sensed at
the monitor will cause earlier attainment of the EAL.

NOUE at Tech Spec 3.11.2.1 limit:

0.057 mrem/hr / 0.0208 mrem/hr per uCi/m*> = 2.7 uCi/m*

15
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2.7 uCi/m* / 2.2 E~6 sec/m* = 1.2 E 6 uCi/sec release from site
Fuel Handling Area Ventilation Flow = 32,000 cfm = 15.1 m*/sec
1.2 E 6 uCi/sec / 15.1 m*/sec = 8.0 E-2 uCi/cc

Monitor Response at EAL Concentration

Response EAL

Isotope % Total EAL Conc. cpm/lo-s Response
Kr-85 0.5 4.0 E~4 35 1.4 E 4
Kr-85m 0 0 55 0
Kr-87 0 0 218 0
Kr-88 0] 0 189 0
Xe-133 99.4 8.0 E-2 1.87 1.5 E 5
Xe~135 0.1 8.0 E~5 70 5.6 E 3

Total cpm at EAL Conc. = 1.7 E 5 cpm

ALERT EAL at ten times NOUE EAL = Off-scale, High. Use 9 E5 cpm.

16
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Access Control Monitor 0-RE-5425

Although significant airborne releases via the Access Control
Point are unlikely, the monitor is placed in a potential release
pathway. Therefore determination of an EAL is prudent. This
determination must assume an airborne radionuclide distribution,
and the distribution should reflect a feasible accident so that
the EAL may be realistic. With complete failure of the Auxiliary
Building ventilation systems and a reactor coolant leak into the
Aux. Building, a RCS noble gas distribution could be present.
Such a distribution would be conservative vis-a-vis other
potential accident distributions such as the WGDTR or FHI.
Therefore, a RCS noble gases distribution will be assumed to
determine the Access Control Point EAL.

NOUE at Tech. Spec. 3.11.2.1 limit:
Tech Spec Whole Body limit = 500 mrem/yr = 0.057 mrem/hr

0.057 mrem/hr / 0.144 mrem/hr per uCi/m® = 0,40 uci/m*® at site
boundary

0.40 uCi/m®> / 2.2 E-6 sec/m* = 1.8 E+5 uCi/sec release from site
Access Control Point vent flow rate = 13,900 cfm = 6.56 m*/secC
1.8 E+5 uCi/sec / 6.56 m*/sec = 2.7 E-2 uCi/cc

Access Control Point
Monitor Response at EAL Concentration

Response EAL
Isotope % Total EAL Conc. cpm/107° Response
Kr-85 9.62 2.6 E-3 35 9.1 E 4
Kr-85m 3.58 9.8 E~-4 55 5.4 E 4
Kr-87 3.36 9.2 E-4 218 2.0 E 5
Kr-88 6.26 1.7 E-3 189 3.2 E S
Xe-133 58.17 1.6 E-2 1.87 3.0 E 4
Xe-135 19.01 5.2 E-3 70 3.6 E 5

Total cpm at EAL Conc. == Off-scale, High
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ECCS Pump Room Ul/U2-RE-5406

Followihg a Loss of Coolant Accident, equipment leakage into the

ECCS Pump Room could release the RCS distribution of noble gases ,
into the ECCS Pump Room. Initially flow is from the Refueling -
Water Storage Tank, but recirculation can begin in about 30
minutes, therefore the RCS distribution without decay may be
assumed without significant additional conservatism.

NOUE at Tech. Spec. 3.11.2.1 limit:

Tech Spec Whole Body limit = 500 mrem/yr = 0.057 mrem/hr

0.057 mrem/hr / 0.144 mrem/hr per uCi/m> = 0.40 uCi/m’> at site
boundary

0.40 uCi/m*> / 2.2 E-6 sec/m*> = 1.8 E+5 pCi/sec release from site
ECCS Pump Room vent flow rate = 3,000 cfm = 1.42 m’/sec
1.8 E+5 puCi/sec / 1.42 m’/sec = 0.13 uCi/cc

ECCS. Pump Room ;
Monitor Response at EAL Concentration |

: Response EAL
Isotope % Total EAL_ Conc. cpm/107¢ Response
Kr-85 9,62 1.2 E-2 35 4.2 E 5
Kr-85m 3.58 4.6 E-3 55 2.5E 5
Kr-87 3.36 4.3 E-3 218 9.4 E 5
Kr-88 6.26 8.0 E-3 189 1.5 E 6
Xe-133 58.17 7.4 E~2 1.87 1.4 E 5
Xe-135 19.01 2.4 E-2 70 1.7 E 6

Total cpm at EAL Conc. = Off-scale, High
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CONCLUSIONS

Revisions to ERPIP 3.0 Emergency Action Levels are suggested to
reflect the accident source term assumptions of BG&E-EP9.

Default dose-rate conversion factors presented in the ERPIPs
should be revised to be consistent with those used in the
emergency dose assessment code RADDOSE and with the expected
sources for the different types of accidents as presented in
BG&E-EP9. Other portions of the ERPIPs, such as graphs of
monitor response, will likewise need revision to maintain
consistency. A comprehensive ERPIP review is recommended upon
acceptance of RADDOSE and BG&E~EPS.
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APPENDIX A

EFFECTIVE TOTAL BODY DOSE CONVERSION FACTORS

JSB
i AU TS o




IR

8 INERSION o
FISSION  ICF ¥GDTR FHI 318 SGTRR SGTRG LOCAR 10CAG tocks
PRODUCT WORR DCF Pl DCF SIB DCF SGYRR DCF SGTRG  DCF IOCAR  DCF LOCAG XF  loCM  DCE
Kr-85 3.03 2.6202 1.3826-2  1.lel 1.472¢-2 2.32e-1 1.4306-2- 2.7501 2.902e~1  5.8D 4.79%-3 2.290-13.287¢-1 4.83e0 6.518e-3 1.61e2 6.496e-3
Kr-85m 9.3 4.41e2 7.393e-1 5.490-3 2.33%-4 8.64e-2 1.6920-1 1.026l 3.4210e0 2.49e2 6.5481e0 5.51e-2 2.5134e0 1.34e2 5.7463e0 4.46e3 5.7192e0
Ke-87 521.99  2.462 2.2060e0 7.33e-15 1.71e~15 8.le-2 8,699e-1 9,590 1.7635e1  4.87e2 7.0218el 2.34e-2 5.8522e0 1.192 2.79821 3.973 2.79126l
Kr-88  1313.63 7.692 1.75866] 2.56-5 1.485¢-5 1.51e-1 4.034%00 1.7%l B.1893sl 7.0462 2.5254€2 7.79%-2 4.8472¢1 3.06e2 1.7902e2 1.02e4 1.7842e2
¥e-133 207 5.354 1.927%1  2.2563 2.0571el  1.4e0 5.895e-1 1.6662 1.196761 1.76e3 9.94890 1.36e0 1.3335el 1.Ade  1.3275¢1  d.8led 1.3258e1
Xe-135  146.99 2.23e3 5.706460 2.97e0 1.9286-1 A4.59-1 1.3724e0 5.44el 2.784%81  3.5202 1.4120e1 3.65-1 2.5413el 2.3662 1.544%1 7.87e3 1.5404el
5.7442e¢ 100.00% 2.264063 99.87% 2.409400  1.52% 2.8550e2 96.39% 3.557863 32.61% 2.1104e0 99.71% 2.23983  99.26% 7.476led  98.88%
1131 22218 8.6e-2 8.43%-3 5.150 2.3275%1 5.76e-2 4.457e-2 1.176l 7.09%-1 4.75-5 4.9%%-3 9.68e~1 9.578e-2 4.84el 1.432¢-1
M3 18122 5.9%e-11 3.61e-11  2.44e0 6.855401 2.60¢-1 1.294060 1.6601 6.2613¢0 1.03e~4 6.73%-2 '6.38e-1 3.925-1 3.1%l 5.867e-1
1133 358.61 2.076-2 3.279%-3  B.550 6.236%1 1.7%-1 2.2366-1 2.3561 2.3014e0 1.35e-4 2.29%e-2 1.77¢0 2.827%e-1 8.8%l 4.236e-1
.13 1600.86 5.330-26 3.776-26  1.55¢0-5.04741 4.35¢-1 2.4253¢0  2.62e1 1.145461 7.50-5 5.755e-2 4.580-1 3.265e-1 2.29el 4.882¢-1
I-135 967.21 1.17e-8 4.9986-5 7.4960 1.4737e2 3.33e-1 1.121860 2.07el 5.467820 2.07e-4 9.484-2 1.2980 5.557e-1 6.43el 8.282e-1
2 0 1.068e-1  .06% 2.5181 75.70% 1.2736e0  3.44% G.87%l  2.423 '5.684e-4  .26% 5.124e0 .680 2.56202 7 1.013%
G144 929.% 2.45e-2 1.0066-2  1.0360 1.9470e1 ‘9.08e-3 2.93%-2  2.5%0 4.4507¢2 7.57e-6.3.332¢-3 2.16e-1 8.339-2 4.31e0 5.333e-2
Cs-136  1305.19 8.37e-3 4.8250-3 1.18e-1 3.132800. 1.11e-3 5.046e-3 1.04e0 2.5101e2 9.21e-7 5.694e~4 8.576-2 4.9820-2 1.71eD 2.972¢-2
€137 .95 1.54e-2 6.4620-6 1.38¢0 2.667e-2 1.26-2 3.970e-5 1.62e0 2.846e-1  1le~5 4.5000-6 1.35e-1 5.712e-5  2.7e0 3.416e-5
R>-86 62,94 7.620-5 2.118e-6 8.97%¢-3 1.044e-1 7.44e-4  2.08%-5 1.49e-2 1.249%-5
Te-127 4.22 1.9e-7 3.54e-10 4.07e-3 3.1766-3 2.78-4  5.150e-7 B.23e-1 4.625-5
Te-127n 1.87 7.07e-6 5.83%-9 7.5%-4 2.625-4 6.326-5 5.263e-8 1.9-1 4.731e-6
%a-129 35.82 3.14e-23 4.97e-25 1.49e-1 1.086e-1 3.07e-2 3.830e-3 2.14e-2 1.4186-1 6.9e-6 1.171e~4 d4.Ble-4 7.673e-6 1 Meo 6.868e~4
Te-120n  21.84 3.260-5 3.14%-7 2.390-2 1.0626-2 2.430-4 1.848e-5 3.66e-3 1.478e-2 2.02¢-7 2.090e-6 3.04e-4 2.957e-6 9.12e-1 2.6526-4
To-13in  861.68 1.61e-5 6.127e-6 1.09-1 1.9105e0 1,526-3 5.7626-3 8.97e-3 1.4293¢0 1.4%-6 6.08le-4 6.98e-4  2.679%-4 2.aeo 2.410e-2
fe-12  126.72 4.14e-4 2.317e-5 1.68e-1 4.330e-] 2.17¢-3 9.57%e-4 8.286-2 1.9403e0 1.76e-6 1.056e-4 6.72e-3 3.792e~4  2.02el 3.409-2
$h-127 39367 2.34¢-5 4.06%-6 4.21e-3 3.065-1 3.43%-4  6.014e-5 1.03eD 5.399-3
S-129 87012 1.95¢-9 7.4%-10 2.282-2 3.66870 12263 4.728¢-4  3.650 4.229-2
Sr-89 5.03 1.766-2 1.801e-3 1.79%-4 3.136e-6 1.49e~7 3.550e-7 3.78e0 2.5326-4
8r-90 L2 1.54e-3 3,8220-5. 1.5%-5 6.501e-8 1.286-8 7.397¢-9 1.4%-1 2.4216-6
5r-91 420.28 3.68e-2 3.1460-1 1.23e-3- 1.8008-3 8.32¢-7 1.6560-4 3.680 2.0156-2
Ba-140  110.67 1.5400 3.4668¢0 1.66e-2 6.398e-3 1.38e-5 7.234e-4 1.831 2.697¢-2
Co-58 582.9 5.8%-1 6.98380 5.88e-3 1.194e-2 4.96-6 1.353¢-3 4.4822 3.477e-4
Co60  1499.48 6.89%-2 2.1016e0 6.78e-4 3.541e- 5.65¢-7 4.013e-4 1.676-2 3.334e-4
Ko-99 95.46 6.186-1'1,2000¢0 8.19¢-3 2.723¢-3 6.62e-6 2.9930-4 8.9360 1.1350-2
Tc-9% 16.87 1.1%-1 1.86le-1 6.01e-3 1.60%-3 3.610-6 1.314e-4 5.8160 5.947e~3
R-103  280.47 9.53-1 5.4370e0 9.5%-3 9.368-3 7.98e-6 1.060¢-3 4.42e-1 1.651e-3
Ru-105  468.85 1.88e-1 1.1%48-3
Ru-106 1.16e1 1.15e-1 9.59-5 1.0%e-1 0
Rh-105 46.04 1.86e-1 1.140e-4
¥-90 8.36 2.17e-4 2.4160-8
3-91 131 — 6.49-4 9.650¢-5 6.656-6 1.69%-7 5.53-9 1.915¢-8 o 6.8%-3 6.7076-7
2r-95 443.51 4.95-2 4.4660-1 4.9%-4 7.708¢-4 4157 8,785 8.63-3 5.0910-5
r-97 114.89 1.660-3 1.1726-5
¥b-95 460,41 3.379-2 3.156e-1 3.58e-4 5.74le-4 2:98e-7 6.49%-5 8.61e-3 5.27%-5
La-140  1427.68 2.0800. 5.9244e1  3.2e-2 1.591e-1 2,535 1.711e-2 8.746-3 1.6626-4
Ce-141 5.2 1.876-2 1.719%-2 1.92-4 3.022-5 1.59-7 3.404e-6 8.61e-3 5.182-6
Co-143  155.44 2.07-1 6.545e-1 3.58e-3 1.938e-3 2.80-6 2.0628-4 7.03a-3 1.455e-5
Ce-144 10.17 Se-1 1.095e-1 5.12e-3 1.920e-4 4.260-6 2.173e-5 4.89%-3 7.013e-7
Pr-143 231 7.43e-3 2.28%-7
¥d-147 78.56 3.42e-3 3.5180-6
¥p-239 97.99 2%-1 3.987e-1 2.81e-3 9.530e-4 2.260-6 1.049¢-4 9.10-2 1.187e-4
Pu-238 .05 3.280-6 2.180-12
Pu-239 .05 1.21e-6 8.068-13
Pu-240 .05 1.21e-6 8.06e-13
Pu-241 1.960-4 0
M-241 11.02 9.78-8 1.44e-11
n-242 .06 2.876-5 2,2%-11
‘o244 .05 - 1.320-6 8.79-13
' 0 4.884e-2  .07% 2.1570el  22.79% 2.65%¢-]  .17% 5.4076e0 64.97% 1.9876-4 033 4.47%-1 .06t 8.079%e1 .11

5.784204 4.5531e1 2.26413 2.080561 4.9161el 4.650662 2.8713e2 1.4841e2.3.661%3 1.0836e3 2.1112¢0 9.618801 2.2454e3 2.432702 7.5098e4 2.4345e2
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APPENDIX B

TIME DEPENDENCY OF TOTAL BODY DOSE-RATE CONVERSION FACTORS

Time After Dose-Rate Conversion Factor
Shutdown in mrem/hr per ucCi/w’
{hours) ~LOCAR ~LOCAG _LOCAM
0 0:.144 0.365 0.366
1 0.122 0.313 0.314
2 0.105 0.266 0.267
3 0.090 0.225 0.225
4 0.079 0.190 0.190
5 0.070 0.160 0.161
6 0.062 0.136 0.136
Mid-Range Value 0.103 0.251 0.251
Average Value 0.096 0.236 0.237

DCF Based on

Total Curies: 0.096 0.243 0.243
Released in

6 Hours
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LocAkz'

AIR PRIMARY
IMMERSIONHALF-LIFE SYSTEM t=0 t=1hrt=1hrt=2hrt=2hrt=3hrt=3hrt=4hrt=4hrt=5hrt=5h t=6hrt=6hHr
QEF (days) INVENTORY DCF  INVENTORY DCF INVENTORY DCF  INVENTORY DCF  IRVENTORY DCF  INVENTORY DXCF INVENTORY DCF

fem/he (ci) (ci) (ci)
Kr-85 3.03¢0  3.95¢3 9.17e2 2.916e-1 9.1699e2 3.06%-1 9.1699¢2 3.202e-1 9.1698e2 3.318e-1 9.1697¢2 3.422e-1 9.1697e2 3.516e-1  9.1696e2 3.602e~1
Kr-85m 96.3 J183  3.41e2 3.445800 2.9122e2 3.0981e0 2.4872e2 2.7602e0 2.1241e2 2.4429e0 1.3141e2 2.1516e0 1.5493e2 1.8880e0 1.3231e2 1.6519e0
Kr-87 527.99 .0528 3,2e2.1.7729%1 1.8520e2 1.0802e1 1.0719e2 6.52190 6.2035e1 3.9117e0 3.5303el1 2.3348e0 2.0779el 1.3884e0  1.2026e1 8.232e-1
Kr-88 1313.63 117 5.97e2 8.2292el 4.664402 6.7687el 3.6443e2 5.516%91 2.8473e2 4.4670e1 2.2246e2 3.5992e1 1.7381e2 2.8893e1  1.3580e2 2.3127el
Xe-133 20.7 5.28 5.54e3 1.2033el 5.5098e3 1.2599%1 5.4797e3 1.3072el 5.449%3 1.3473el 5.4201e3 1.381%1 5.3906e3 1.4121e1  5.3612e3 1.4388el
Xe-135 146.99 .384  1.81e3 2.7918el 1.6789¢3 2.7262e1 1.5573e3 2.637%1 1.4445e3 2.5357el 1.3398e3 2.4257el 1.2428e3 2.3117e1 1.1528e3 2.1968el
1-131 222.18 8.05 1.92e-1 4.476e-3 1.913e~1 4.696e-3 1.906e~1 4.881e-3 1.89%e-1 5.040e-3 1.893e-1 5.179%-3 1.886e-1 5.302e-3 1.87%-1 5.413e-3
I-132 1381.22 .0958 8.95¢-1 1.297e-1 6.621e-1 1.010e-1 4.898e-1 7.796e-2 3.623e~1 5.977e-2 2.681e-1 4.560e-2 1.983e~1 3.466e-2 1.467e-1 2.627e-2
1-133 358.61 875 5.97e-1 2.247e-2 5.776e-1 2.288e-2 5.58%-1 2.310e-2 5.407e~1 2.316e-2 5.232e-1 2.311e-2 5.062e-1 2.297e-2  4.898e-1 2.277e-2
I-134 1600.86 L0366 1.4580 2.436e-1 6.588e-1 1.16%-1 2.993e-1 5.522e-2 1.360e-1 2.600e-2 6.178e-2 1.218e-2 2.807e-2 5.686e-3 1.275¢-2 2.647e-3
I-13% 867.27 .28 1.11e0 1.127e-1 1.0012e0 1.070e-1 9.031e-1 1.007e-1 8.146e~1 9.411e-2 7.348e-1 8.754e-2 6.628¢-1 8.113e-2  5.979%-1 7.498e-2
Cs~134 929,26 7150 3.03e~2 2.95%-3 3.030e-2 3.110e-3-3.030e—2 3.245e-3 3.030e~2 3.362e-3 3.030e-2 3.467e-3 3.02%-2 3.563e-3 3.029%e-2 3.650e-3
Cs-136 1305.19 13 3.71e-3 5.081e~4 3.702e-3 5.3376—4_3.6946*3 5.556e-4 3.685e~3 5.745¢-4 3.677e-3 5.911e-4 3.66%-3 6.060e-4 3.66le-3 6.195e-4
Cs-137 .95 11000 4.0le-2 3.997e-6 4.010e-2 4.208e-6 4.010e-2 4.390e-6 4.010e~2 4.550e-6 4.010e-2 4.692e-6 4.010e-2 4.821e-6  4.010e-2 4.93%-6
Te-132 126.72 3.25 7.25e-3 9.640e-5 7.186e-3 1.006e-4 7.122¢-3 1.040e-4 7.05%~3 1.068e-4 6.997e-3 1.092e-4 6.935%-3 1.112¢-4 6.874e-3 1.12%-4
Sr-89 5.03 50.5 5.97e-4 3.151e-7 5.967e-4 3.315e-7 5.963e-4 3.457e-7 5.960e-4 3.580e~7 5.956e~4 3.690e-7 5.953e-4 3.780e-7  5.950e-4 3.880e-7
Sr-90 1.22 11800 5.12e-5 6.55%-9 5.120e-5 6.900e-9 5,120e-5 7.198e-9 5.120e~5 7.4606e-9 5.120e~5 7.693e-9 5.120e-5 7.905e-9 5,120e-5 8.0988-9
Ba-140 110.67 12.8 5.54e-2 6.434e-4 5.528e-2 6.758e-4 5.515%-2 7.034e-4 5.503e-2 7.2736-4 5.490e-2 7.484e-4 5.478e-2 7.672e~4  5.466e-2 7.842¢-4
Mo-99 95.46 2.8 2.73e-2 2.735e-4 2.702e-2 2.849%¢-4 2.674e-2 2.942e-4 2.647e-2 3.018¢-4 2.620e-2 3.080e-4 2.593e-2 3.132e-4  2.566e-2 3.176e-4

Ru-103 280.47 39.5 3.84e-1 1.130e-2 3.837e-1 1.18%e-2 3.834e-1 1.239%-2 3.832e-1 1.283e-2 3.82%-1 1.323e-2 3.826e-1 1.358e-2  3.823e-1 1.390e-2
La-140 1427.68 1.67 1.07e-1 1.603e-2 1.052e-1 1.659e-2 1.034e-1 1.701e-2 1.016e-1 1.732e-2 9.985e-2 1.756e-2 9.814e-2 1.773e~2  9.646e-2 1.785¢-2
Ce-144 10.77 284 1.71e-2 1.933e-5 1.710e-2 2.034e-5 1.710e-2 2.122e-5 1.709e-2 2.19%-5 1.709e-2 2.267e-5 1.70%-2 2.329¢-5 1.70%¢-2 2.386e-5 .
Np-239 97.99 2.35 9.38¢-3 9.645¢-5 9.265¢-3 1.003e-4 9.152e-3 1.034c-4 9.04le-3 1.058e-4 8.930e-3 1.078¢-4 8.821e-3 1.094e~4  8.713e-3 1.107e-4

9.5299e3 1.4425¢2 9.0523e3 1.2214e2 8.6774e3 1.0452¢2 8.3732e3 9.0430el 8.1192e3 7.9106e1 7.9021e3 6.994661  7.7131e3 6.2488el

[ LocAR  FRMARY 5 PS7EM jeritry Lrom BekE-EPS  Table &, column entrtled

LocAro (Cooland) 1T Failed Focl Leleosed Activity (C2).



LocA&
AIR RELERSED

IMMERSIONHALF-LIFERCTIVITY t=0 t=1hrt=1hrt=2hrt=2hrt=3hwrt=3hrt=4hrt=4hrt=5hrt=5h t=6hrt=6hr
DCF (days) INVENTORY DCF  INVENTORY DCF INVENTORY DCF INVENTORY ©DCF INVENPORY DCF INVENTORY DCF  INVENTORY DCF

fesly (ci) (ci) (ci)
Kr-85 3.03 3950 1.94e4 4.934e-3 1.9400ed 5.613e-3 1.9400e4 6.216e-3 1.9400e4 6.742e-3 1.9399%4 7.200e-3 1.939%e4 7.599%-3 1.9399e4 7.948e-3
Kr-85m 96.3 183 8.3e5 6.708880 7.0885e5 6.51860 6.0538e5 6.1647e0 5.1701e5 5.7109e0 4.415465 5.2085¢0 3.770%5 4.6946e0 3.2205¢5 4.1936e0
Kr-87 527.99  .0528 1.62eb 7.1792el 9.3758e5 4.7273el 5.4263e5 3.0297el 3.1405e5 1.9020el 1.8176e5 1.1755¢1 1.0519e5 7.1803e0 6.0882e4 4.346660
‘Kr-88 1313.63 J117 23566 2.5911€2. 1.836166 2.3032e2 1.4345%6 1.9927¢2 1.1208e6 1.6888c2 8.7567e5 1.4090e2 6.8416e5 1.1619e2 5.3454e5 9.4950e1
Xe-133 20.7 5.28 5.88e6 1.0216el 5.8479%6 1.1560el 5.8160e6 1.2731el 5.7843e6 1.3734el 5.7528e6 1.4587el 5.7214e6 1.5311el 5.6902e6 1.5927¢l
Ye-135 146.99 .384  1.18e6 1.4558el 1.0945e6 1.5363el 1.0152¢6 1.5780el 9.4170e5 1.5877el 8.7348¢5 1.5727el 8.1021e5 1.53%el 7.5152¢5 1.4937el
I-131 222.18 8.05 3.92e3 7.310e-2 3.9060e3 8.287e-2 3.8920e3 9.144e-2 3.8780e3 9.883¢-2 3.86423 1.052¢-1 3.8503e3 1.106e-1 3:8365e3 1.153e-1
I-132 1381.22  .0958 5.53e3 6.411e-1 4.0910e3 5.396e-1 3.0264e3 4.420e-1 2.2388e3 3.547¢~1 1.6562¢3 2.802e-1 1.225263 2.188e~1 9.0641e2 1.693e-1
1-133 358.61 815  7.84e3 2.360e-1 7.5855e3 2.598e-1 7.3393e3 2.783e-1 7.1010e3 2.92]e-1 6.8705¢3 3.018e-1 6.6475e3 3.082e~1 6.4317¢3 3.11%-1
1-134 1600.86  .0366 8.76e3 1.1770e0 3.979%3 6.084e-1 1.8082e3 3.061e-1 8.2151e€2 1.508e-1 3.7324e2 7.31%-2 1.6957€2 3.50%¢~2 7.7042e] 1.668e-2
1-13% 967.27 .28  6.91e3 5.610e~1 6.23293 5.757e-1 5.6222e3 5.751e-1 5.0713e3 5.627e-1 4.5744e3 5.420e-1 4.1261e3 5.160e~1 3.7218e3 4.868e-1
Cs-134 929.26 750 8.64e2 6.73%~2 8.6397e2 7.667e-2 8.6393¢2 8.48%-2 8.63%0e2 9.208e-2 8.6387e2 9.833e-2 8.6383¢2 1.038e-1 8.6380e2 1.085e-1
Cs-136 1305.19 13 3.46e2 3.790e-2 3.4523e2 4.3038-2 3.4447e2 4.754e-2 3.437062 5.1466~2 3.4294e2 5.483e~2 3.4218e2 5.774e-2: _3-.-_4_1_42e2 6.026e-2
Cs-137 .95 11000 5.42e2 4.322e~5 5.4200e2 4.917e-5 5.4200¢2 5.445¢-5 5.420062 5.906e-5 5.419%2 6.307e~5 5.419%2 6.656e-5 5.419%2 6.962e-5
Te-132 126.72 3.25 2.77el 2.946e~4 2.7455¢1 3.322e-4 2.7212¢1 3.646e-4 2.6971e1 3.920e-4 2.673361 4.150e-4 2.6496el 4.341e-4 2.6262el 4.500e-4
Sr-89 503 50.5 0 0 0 ] 0 ¢ 0 0 8 1 0 i} 8 0
Sr-9% 1.22 11000 0 0 0 0 0 6 0 0 0 6 6 0 0 0
Ba-140 110.67 12.8 0 ] 0 it 6 6 0 0 0 0 ¢ 0 0 0
¥o-99 95.46 2.8 0 ] 0 0 0 6 ¢ g 0 0 ¢ 0 0 0
Ru-103 280.47 39.5 1 0 0 0 0 ¢ 0 0 0 0 0 0 0 0
La-140 1427.68 1.67 0 ¢ 0 0 0 6 ¢ 0 0 0 0 0 0 0
Ce-144 10.77 284 0 8 0 0 0 ¢ 0 0 0 0 0 0 0 0
Np-239 97.99 2.35 i 8 ] 0 ] 6 0 0 ] ] ¢ ¢ 0 ]

1.1914e7 3.6518e2 1.0472e7 3.1323e2 9.4567e6 2.6607e2 8.7182e6 2.2483e2 8.1637e6 1.8965e2 7.7352e6 1.601362 7, 395366 1.3563¢2
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Kr-85
Kr-85m
Kr-87
Kr-88
Xe-133
Xe-135

I-131
1-132
14133
1-134
I-135

(s-134
Cs-136
Cs-137
Te-132
Sr-89

Sr-90

Ba-140
No-99

Ru-103
La-140
Ce-144
Np-239

LOCAM
AIR RELEASED
TMMERS IONHALF-LIFEACTIVITY t =0 t=ihrt=1hrt=2rt=2rt=3hwrt=3hrt=4hrt=4hrt=5hrt=5hr t=6hrt=6nr
L%D(.;F (days) INVENTORY DCF  INVENTORY DCF INVENTORY DCF INVENTORY DCF INVENTORY DCF INVENTORY OCF  INVENTORY DCF
v (ci) (ci) (ci)
/ 3.03 3950 6.45e5 4.910e-3 6.4500e5 5.588e-3 6.4499%5 6.18%e-3 6.449%5 6.714e-3 6.4498e5 7.170e-3 6.4498e5 7.568e-3 6.4497e5 7.916e-3
96.3 .183  2.77e7 6.7016e0 2.3657e7 6.5136e0 2.0204e7 6.1612e0 1.7254e7 5.7082e0 1.4736e7 5.2064e0 1.2585e7 4.692%0 1.0748e7 4.1923¢0
527.99 L0528  5.42e7 7.1895¢1 3.136%7 4.7354el 1.8155¢7 3.0355l1 1.0507e? 1.9058el 6.0811e6 1.1780e1 3.519%¢6 7.1957e0 2.0369e6 4.3561e)
1313.83 J117  7.84e7 2.5874e2 6.1254e7 2.3006e2 4.7858e7 1.9908e2 3.7391e7 1.6874e2 2.9214e7 1.408082 2.2825%7 1.1610e2 1.7833e7 9.4885e1
20.7 5.28  1.96e8 1,0193e1 1.9493e8 1.1537e1 1.9387e8 1.2708el 1.9281e8 1.3711el 1.9176e8 1.4563e1 1.9071e8 1.5287el 1.8967e8 1.5303el
146.99 .384  3.92e7 1.4476el 3.6360e7 1.5281el 3.3727e7 1.5699el 3.1284e7 1.5797¢l 2.9017e7 1.5649e1 2.6915e7 1.5320e1 2.4966e7 1.4864el

222.18 8.05 1.95e5 1.094e-1 1,9530e5 1.24le-1 1.9460e5 1.369%-1 1.9390e5 1.480e-1 1.9321¢5 1.575%-1 1.9252e5 1.656e-1 1.9183¢5 1.726e-1
1381.22  .0958 2.77e5 9.612e-1 2.0492e5 8.092e-1 1.5159e5 6.631e-1 1.1214e5 5.321e-1 8.2962e4 4.204e-1 6.1373e4 3.283e-1 4.5402¢4 2.540e-1
358.61 875 3.92e5 3.532e-1 3.7928e5 3.88%e-1 3.6696e5 4.167e~1 3.5505e5 4.374e-1 3.4353¢5 4.520e-1 3.3237e5 4.616e-1 3.2158¢5 4.671e-1
1600.86  .0366 4.38e5 1.7616e0 1.9900e5 9.108e-1 9.0410e4 4.583e-1 4.1076e4 2.25%-1 1.8662e4 1.096e~1 8.4786e3 5.256e-2 3.8521e3 2.498e-2
967.27 .28 3.46e5 8.408e-1 3.1210e5 8.631e-1 2.8152e5 8.623e~1 2.5393e5 8.438e-1 2.2905e5 8.129¢-1 2.066165 7.73%e-1 1.8636€5 7.301e-1

929.26 750  1.73e4 4.03%-2 1.7299%4 4.596e-2 1.729%4 5.000e-2 1.7298e4 5.522e-2 1.7297e4 5.897e~2 1.7297ed4 6.224¢-2 1.729%e4 6.510e-2
1305.19 13 6.91e3 2.266e-2 6.8947e3 2.573e-2 6.8794e3 2,843e-2 6.8641e3 3.078e-2 6.848%3 3.280s-2 6.8337e3 3.454e-2 6.81853 3.605e-2
.95 11000 1.08e4 2.578e-5 1.0800e4 2.934e-5 1.0800e4 3.249¢-5 1.0800e4 3.525¢-5 1.0800e4 3.764e-5 1.0800e4 3.973e-5 1.0800e4 4.156e-5
126.72 3.25  8.3e4 2.642e-2 8.2266e4 2.981e-2 8.1538e4 3.272e-2 8.0817e4 3.518e-2 8.0102e4 3.724e-2 7.93%4e4 3.836e-2 7.8691e4 4.03%-2
5.03 50.5 1.52e4 1.921e-4 1.5191e4 2.185e-4 1.5183e4 2.418¢-4 1.5174e4 2.622e-4 1.5165e4 2.799%-4 1.5157e4 2.952e-4 1.5148¢4 3.086e-4
1.22 11000 5.97e2 1.830e-6 5.9700e2 2.082e-6 5.9700e2 2.306e-6 5.9700e2 2.502e-6 5.969%e2 2.672e-6 5.969%2 2.820e-6 5.969%2 2.950e-6
110.67 12.8  7.37ed 2.049e-2 7.3534e4 2.327e-2 7.3368e4 2.571e-2 7.3203e4 2.783e-2 7.3038e4 2.966e-2 7.2873e4 3.123e-2 7.27094 3.259%-2
95.46 2.8 3.6%4 8.850e-3 3.6521e4 9.968e-3 3.6147e4 1.093e-2 3.5776e4 1.173e-2 3.540%4 1.240e-2 3.5046e4 1.295¢-2 3.4686e4 1.341e-2
280.47 39.5 1.77e3 1.247e-3 1.7687e3 1.418e-3 1.7674e3 1.570e-3 1.7661e3 1.702e~3 1.7648e3 1.816e-3 1.7635e3 1.915e-3 1.7623e3 2.002¢-3
1427.68 1.67 3.6%1 1.324e-4 3.6267el 1.480e-4 3.564601 1.612e-4 3.5035e1 1.718e-4 3.4434el 1.804e-4 3.3844el 1.871e-4 3,32pdel 1.924e-4
10.77 284 1.96e1 5.303e-7 1.9598el 6.035e-7 1.9596el 6.683e-7 1.9594el 7.250e-7 1.95921 7.742e-7 1.9590el 8.170e-7 1.9588¢l 8.545e-7
97.99 2.35  3.69e2 9.084e-5 3.64492 1.021e-4 3.6004e2 1.117e-4 3.5565¢2 1.197e-4 3.5130e2 1.263e-4 3.4701e2 1.317e-4 3.4277e2 1.360e-4

3.9804e8 3.6616e2 3.4975e8 3.139%2 3.1578e8 2.6670e2 2.9109e8 2.2537e2 2.7256e8 1.9013e2 2.5824e8 1.6057¢2 2,4689e8 1.3605¢2

LocAm RELEASEN AcTVTY INENTORY  from B&LE-EFY Tudle 6 Colusn eplodl i
LoCAMO (/’fa/-l—) Qe{é’fz.ﬁe‘;ol 14647./147 (Cc), :
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APPENDIX C
EVALUATION OF LIMITING DOSE-~-RATE
TOTAL BODY VERSUS SKIN

To establish appropriate Radicactivity Release EALs, one must
determine which dose-rate limit of Technical Specification
3.11.2.1.a. is more restrictive, the Total Body or Skin dose-rate
limit., To do this, it is sufficient to compute the Total Body
DCF and the Skin DCF for each accident type and to compare the
ratio of these values to the ratio of the Total Body and Skin
dose~rate Technical Specification limits.

For simplicity, and to assure consistency of inputs, these
calculations are made using the ODCM values for dose-rate
conversion factors. The ODCM contains all the required data in
consistent units and in a convenient format. Skin dose factors
are not readily available in the ERPIPs or RADDOSE. Since the
intent is to determine the limiting dose rate, it is preferrable
to use one document which contains all the required inputs.

The following Attachment 1 from the ODCM presents values related
to the Total Body and Skin dose factors for the noble gases. The
ODCM does not contain skin dose factors for iodines or
particulates via either airborne or liquid pathways. Page 24 of
the ODCM also presents formulae for determining the effective
total body dose factor due to gamma emissions and the effective
skin dose factor due to beta and gamma emissions. Using these
values and equations, effective Total Body and SKkin DCFs may be
computed for each noble gas and for the noble gas distributions
of each postulated accident.

Table C-1 presents the Total Body and Skin DCFs and the Skin to
Total Body DCF ratio for all the noble gases. By inspection of
Table C~1 it is apparent that the noble gases will not cause a
Skin dose rate that is 6 times the Total Body dose rate except
when Kr-85 is dominant. Because of its long half-life, Kr-85 is
most significant in those accidents which include some decay of
the source term prior to release, e.g., the WGDTR and the FHI.
Table C-2 shows the calculated effective Total Body and Skin DCFs

\‘
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for the source terms associated with WGDTR, FHI, and LOCAR. It
is clear from this Table that the Skin DCF is not 6 times the
Total Body DCF for any of these accidents. It is therefore
concluded that the Total Body dose-rate limit is more restrictive
than the Skin dose-rate limit of Technical Specification
3.11.2.1.

TABLE C~1
NOBLE GAS DOSE-RATE CONVERSION FACTORS

mrem/hr per uCi/m*

Total
Body Skin DCF(Skin)
Iso e DCF DCF bC B
Kr-85 1.84E-3 1.58E-1 84.24
Kr-85m 1.34E-1 3.21E-1 2.40
Kr-87 6.76E~-1 1.89E © 2.80
Kr-88 1.68E O 2.18E O 1.30
Xe-133 3.36E~2 7.93E-2 2.36
Xe-135 2.07E~1 4.53E~-1 2.19
TABLE C-2
EFFECTIVE TOTAL BODY AND SKIN DCFs
FOR SPECIFIC ACCIDENTS
B SKIN
Isotope PCF DCF WGDTR FHI LOCAR
__nrem/hr per uCi/m? (Ci) (ci) (ci)
Kr—-85 .00184 .155 262 11 «229
Kr-85m .134 .321 441 5.49E-3 . 0551
Kr-87 .676 1.89 240 7.33E-15 .0234
Kr-88 1.68 2.18 769 2.56E-5 .0779
Xe-133 .0336 .0793 53500 2250 1.36
Xe~135 .207 .453 2230 2.97 »365
Total 57442 2264 2.1104
Effective DCF (Skin) .132 .080 .256
Effective DCF (Total Body) .0657 .0337 .131
DCF(Skin) / DCF(TB) 2.01 2.38 1.96

)
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APPENDIX D

EVALUATION OF MAXIMUM ORGAN DOSE RATES

Technical Specification 3.11.2.1.b. limits the dose rate to any
organ, from I-131 and all radionuclides in particulate form with
half-life longer than 8 days, to not more than 1500 mrem per year
(0.17 mrem/hour). The following evaluation was done to determine
whether any Radioactivity Release EAL should be established with
respect to this Technical Specification limit. Based on this
evaluation and arguments presented herein, all the Radiocactivity
Release EALs are set based on the Total Body dose-rate limit.

For the Calvert Cliffs Nuclear Power Plant, the child Thyroid,
Inhalation pathway, is the limiting maximum organ dose. (Ref:
ODCM, p.16) Radioiodines are the predominant contributors to the
Child Thyroid, Inhalation dose rate, and only the radioiodines
are considered herein. (Te-132 may be neglected with no loss of
accuracy.) However, all the radioiodines - not just I-131 - are
included in the evaluation. This is considered appropriate for
accident evaluations, whereas the Technical Specification is
meant to limit normal releases.

A way to evaluate whether the maximum organ dose rate is limiting
is to compare Maximum Organ DCF / Total Body DCF ratio to the
fraction of the release which contributes to the maximum organ
dose rate. For example, if the Maximum Organ DCF is 4 times the
Total Body DCF, and the nuclides contributing to the Maximum
Organ dose rate comprise 1/4 of the total release, then the
Maximum Organ dose rate and the Total Body dose rate would be
identical. (A radionuclide may contribute to both the Total Body
and the Maximum Organ dose rates simultaneously.) The Maximum
Organ dose-rate limit is three times the Total Body dose-rate
limit. Therefore, nuclides contributing to¢ the Maximum Organ
dose rate would have to exceed 3/4 of the release before the
Maximum Organ dose-rate limit would be more restrictive than the
Total Body dose-rate limit. Stated another way, the Maximum
Organ dose-rate limit will not control unless the fraction of the
release which contributes to the Maximum Organ dose exceeds 3
times the Total Body DCF / Maximum Organ DCF ratio.

JSB
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Table D-1 presents the data used to calculate effective Child
Thyroid DCFs for each accident type contained in BG&E-EP9, along
with the calculated result.

Table D-2 presents the comparison of the parameters used to
determine when the Child Thyroid, Inhalation dose-rate limit is
more restrictive than the Total Body dose-rate limit. Some
explanation is regquired for proper interpretation of the data.

The Fuel Handling Incident results indicate that the Child
Thyroid should be limiting. Due to the uncertainty in iodine
washout in the Spent Fuel Pool, the EAL for this incident is
based on the Total Body dose-~rate limit. This is discussed in
detail in the section presenting the calculation of the Fuel
Handling Monitor EAL.

The Steam Line Break (SLB) consists predominantly of an iodine
release, since noble gases are continuously removed from the
steam cycle through the condenser off-gas system. However, the
Technical Specification limiting dose equivalent I-131 in the
steam system effectively limits the consequences of a SLB. Also,
a SLB in the Turbine Building results in essentially an
unnonitored release. Therefore, no Radioactivity Release EAL
exists for this event.

The Steam Generator Tube Rupture (SGTRR or SGTRG) source terms
presented in BG&E-EP9 shows that the Child Thyroid dose-rate
limit controls in each accident. However, Radiocactivity Release
EAL for these accidents must consider both system design and
reduction phenomena. Until such time as the Main Steam Isolation
Valves close, releases from a SGTR will be via the Condenser air
removal system, which exhausts to the Main Vent. There will be
very effective iodine removal in the condenser. 1In fact, NUREG-
1228 assumes complete iodine and particulate removal in the
Condenser. Reduction of the radioiodines will leave only the
noble gases in the release, so the Total Body dose-rate limit
should control for these accidents also.

The Total Body dose~rate limit is most restrictive for the LOCAR.

For the LOCAG release the Child Thyroid is indicated as the
controlling dose-rate limit, but consideration should be given to

ISR
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the most likely leakage pathways. For this accident, the most
likely leakage is through containment penetrations into the
Penetration Rooms. In an accident situation, the ventilation of
these rooms draws air out of the rooms and through charcoal
filters before discharging the exhaust to the Main Vent. This
additional iodine reduction would result in the Total Body dose-
rate limit being most restrictive.

The LOCAM is purposely analyzed to be the worst case scenario.

It is presumed that this accident leads to failure of the
containment, so leakage from the containment would not necessaril
y be filtered. 1In such circumstance, the Child Thyroid dose-rate
limit would be controlling. However, there is no monitor which
can be used for a Radioactivity Release EAL in this situation.
Such an EAL would be superfluous in any case, as a General
Emergency will have been indicated for other reasons already.

B e ASEIEN TEE oo




Child
Thyroid

Isotope DCF
I-131 1.96e6
I-132 1.15e4
I-133 3.31e5
I-134 3.11e3
I-135 5.74e4

Total

Table D-1

EFFECTIVE CHILD THYROID DOSE-RATE CONVERSION FACTORS
{Rem/hour per Curie/cu.meter)

FHI
8.61le~2
5.9e-11
2.07e~2
5.3e-26
l1.17e-4

1.069e~-1

SLB
5.15e0
2,440
8.55e0
1.55e0
7.49e0

2.518el

Child Thyroid DCF 1.6425e6 5.3165e5

Curies released from BG&E-EP9

SGTRR SGTRG
5.76e-2 1.18el
2.6%e~1 l.66el
1.7%e-1 2.35el
4.35e-1 2.63el
3.33e-1 2.07el

1.2736e0 9.8%el

1.5366e5 3.2727e5

LOCAR
4.75e~5
1.03e-4
1.35e-4
7 .5%9e-5
2.07e-4

5.684e-4

2.6581e5

LOCAG LOCAM
9.6%e~1 4.84el
6.3%e~1 3.2el

1.78e0 8.89%¢el
4,58e~-1 2.29el
1.29e0 6.44el

5.136e0 2.566e2

5.0063e5 5.0049%e5



PARAMETER
Total Body DCF
Child Thyroid DCF
3%*(TB DCF/CT DCF)
Total Release
Total Iodines
Fraction Yodines

Limiting Dose Rate

TABLE D-2
EVALUATION OF LIMITING DOSE-RATE

Accident Type

WGDTR FHI SLB SGTRR SGTRG LOCAR LOCAG LOCAM
4.55el 2.08el 4.65e2 1.48e2 1.08e3 9.62el 2.43e2 2.4582
0 1.64e6 5.32e5 1.54e5 3.27e5 2.66e5 5.01e5 5e5

Indeter 3.805e-5 2.622e-3 2.883e-3 9.908e-3 1.085e-3 1.455e~3 1.458e-3

5.74e4 2.27e3 4.77el 2.87e2 3.67e3 2.11e0 2.25e3 7.52e4
0 1.07e-1 2.52el 1.27e0 9.89el1 5.6%e-4 5.13e0 2.57e2
0 4.714e-5 5.283e-1 4.425e-3 2.695e-2 2.697e~-4 2.28e-3 3.418e-3
TB cT CTt cT cT B cT CcT



Nuclide

ATTACHMENT 1

NON-QPERATING COPY

FOR INFORMATION ONLY

DOSE FACTORS FOR NOBLE GASES

Dose to People +

- mh G an v o - o o - -

- o o - -

Dose to Air #

R R

3.280E+03
2.880E+02
1.950E+03
1.970E+03
1.030E+04
2.930E+03
1.060E+04
7.830E+03

1.110E+03"

1.050E+03
1.480E+03
2.460E+03
7.390E+02
1.270E+04
4.750E+03

Gamma-Body Beta-Skin Gamma
K(i) L(i) M(1)
8.840E+03 2.690E+03 9.300E+03
8.000E-02 0.000E+00 1.930E+01
1.610E+01 1.340E+03 1.720E+01
1.170E+03 1.460E+03 1.230E+03
5.920E+03 9.730E+03 6.170E+03
1.470E+04 2.370E+03 1,.520E+04
1.660E+04 1.010E+04 1,730E+04
1.560E+04 7.290E+03 1.630E+04
9.150E+01 4.760E+02 1.560E+02
2.940E+02 3.060E+02 3.530E+02
2.510E+02 9.940E+02 3.270E+02
1.810E+03 1.860E+03 1.920E+03
3.120E+03 7.110E+02 3,360E+03
1.420E+03 1.220E+04 1.510E+03
8.B30E+03 4.130E+03 9.210E+03
+ ~- mrem/yr per uCi/cu.m
# -- mrad/yr per uCi/cu.m

- Rev.

1



6 October 1987

To: G. C. Rudigler
From: E. T. Reimer

Subj: Calvert Cliffs Nuclear Power Plant Accident Source Terms, BGE-EP9

A comparison was performed between subject core inventories of
radionuclides and those determined by use of NUREG-0771 Table 3.2 values
normalized to 2700 MWt full power. Table 1 illustrates this comparison
and the percent error that the subject values vary from the NUREG-0771
values. It is also obvious that the subject study did not include all
the radiologically important isotopes and the inventory for reactors that
NRC, etc., expect to be potentially released to the atmosphere during an
reactor accident. If the subject core inventories are to be accepted for
uge in emergency response assessment for offsite releases, the invento-
ries should contain all the radiologically important isotope inventories
mentioned in NUREG-0771, and these latter inventories placed in ERPIP
Appendix C.1 for potential use in offsite dose assessment.

Should you have any questions or comments concerning this matter, please
contact me.

Eugene T. Reimer

Plant Health Physicist
Attachment

Copy to RSS staff routing
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TABLE 1. COMPARISON BETWEEN NUREG-0771 AND NUREG-~1226
DERIVED CORE INVENTORIES (MCi)

NUREG-1226

Group/Radionuclide Full Power Core Inventory

NUREG-0771 | NUREG~1226 ¥ ERROR
NOBLE GASES
Krypton-85 0.455 0.645 41.76
Krypton-85m 19.719 27.700 40.47
Krypton-97 38.680 54.200 40.12
Krypton-88 55.365 78.400 41.61
Xenon-133 138.792 196.000 41.22
Xenon-135 28.062 39.200 39.69
Jodine-131 69.017 97.900 41.85
Todine~132 97.837 138.000 41,05
Todine-133 138.792 196.000 41.22
Iodine-134 154.719 219.000 41.55
Todine-135 122,107 173.000 41.68
ALKALI METALS
Rubidium-86 0.021
Cesium-134 6.143 8.640 40.65
Cesium~-136 2.427 3.460 42.56
Cesium~137 3.868 5.420 40.12
TELLURTIUM-ANTIMONY
Tellurium=-127 4.778
Tellurium-127m 0.910
Tellurium=-129 25.028
Tellurium-129m 4,323
Tellurium-131m 10.618
Tellurium-132 97.837 138.000 41.05
Antimony-127 5.006
Antimony-129 26.545
ALKALINE EARTHS
Strontium-89 76.601 108.000 40.99
Strontium-90 3.034 4.260 40.41
Strontium-91 89.494
Barium-140 130.449 184.000 41.05
NOBLE METALS & COBAL
Cobalt-58 0.637
Cobalt-60 0.235
Molybdenum-99 130.449 184.000 41.05
Technetium-99m 114.522
Ruthenium~-103 89.494 127.000 41.91
Ruthenium-105 58.399
Ruthenium-106 20.478 28.800 40.64
Rhodium~105 40,197
RARE EARTHS, REFACTORY
OXIDES & TRANSURANICS
Yttrium-90 3.185




Yttrium-91
Zirconium-95
Zirconium-97
Niobium-95
Lanthanum-140
Cerium-141
Cerium-143
Cerium-144
Praseodymium-143
Neodymium-147
Neptunium-239
Plutonium-238
Plutonium-239
Plutonium-240
Plutonium-241 (Feeds
Americium-241
Curium-242
Curium=~244

97.837
122.107
122.107
122.107
130.449
122.107
106.180

69.017
106.180

49.298

1365.169
0.046
0.017
0.017
2.806
0.001
0.410
0.019

184.000

97.900

1840.000

41.05
41.85

34.78




Westinghouse ' | Nuclear instrumentation and
Electric Corporation ' Contro! Department

1111 Schilting Road
.- Hunt Vailey Maryland 21031
. 1301 667 1000

June 26, 1981

Baltimore Gas & Electric Co.
Gas & Electric Buflding
Baltimore, Maryland 21203

ATTN: Mr. Boyd Wylie - Engineering Dept.

Subject: Request by Pete Crinigan for various isotope response
sensitivity for the monitors at Calvert Cliffs Nuclear Plant.

. Dear Boyd:

As requested by Mr, Pete Crinigan of your office several weeks ago,
we have accumylated ‘various reference documents which should give you the
tnformation you need. We have included several detailed sensitivity curves
similar to the originals in your RMS manual, and in addition, we have included
three tables giving the sensitivities of the process monftors to various
isotopes. .The tables include: :

1, Noble Gas Monitors using 912NB3 G-M tubes and 6 inches of lead
shielding.

2. Liquid Monitors using 654/2 Scintillation tubes and 5.5 or 7.5
inches of lead shielding. According to our records, your 1iquid
has 7.5 inches of shielding. Thus, you should use information
under "Note 1",

3. Airborne Monitors using 658/2 Scintillation tubes and 4.5 inches
of 1ead shielding.

We regret the delay in forwarding this information but will be glad
to assist you in the future if possible.

Sincerely, v

e ' €. H. Griesacker
RMS Proj. Engr.
301_—657-5115 ,K‘t,{ o3

car

CC: P. Crinigan
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TARLE 1 .
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CP-604-A

Page 1 of 1
ATTACHMENT 9.2.2
RMS _RESPONSE FACTORS
(cpm/uCi/cc)
COLUMN 1 COLUMN 2 COLUMN 3
MV NOBLE GAS MV GASEQUS WASTE GAS DISCHARGE

ISOTOPE (RIC-5415) (RI-5415) (RI-2191)
Ba-140 1.8 8.3E+07 1.5E+408
Ce-144 .95 1.0E+06 1.0E+06

Co-58 1.6 1.0E406 1.0

Co-60 2.2 2.0E+08. 1.0
Cs-134 1.3 3.4E+07 6.2E+07
Cs~137 1.4 2.0E407 3.6E407
Cs-138 2.2 2.1E+08 3.9E408
1-131 1.5 2.6E+07 4_.8E+407
I-132 2.1 1.7E+08 3.1E+08
1-133 2.0 1.1E+08 2.1E+08
1-135 2.0 1.3E+08 2.3E+08
Kr-85 1.7 3.5E+07 8.0E+03

Kr-85m 2.4E-8 5.5E+07 1.0
Kr-87 2.2 2.2E+08 2.3E+04
Kr-88 2.0 1.9£+08 1.5E+04
La-140 2.1 1.3E+08 2.4E+08
Rb-88 2.2 2.4E+08 4.5E+08
Xe-133 1.0 1.9E+06 3.2E402

Xe-133m 2.4E-8 1.0E+06 1.0
Xe-135 1.9 7.0E+07 5.0E+03

Xe-135m 2.4E-8 1.0E+06 1.0

NOTE: Responses for isotopes not listed above may be obtained from the

GsC.
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CHARLES H. CRUSE Baltimore Gas and Electric Company
Vice President Calvert Cliffs Nuclear Power Plant
Nuclear Energy 1650 Calvert Cliffs Parkway
Lusby, Maryland 20657
410 495-4455
March 6, 1997

U. 8. Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: | Document Control Desk

SUBJECT: Calvert Cliffs Nuclear Power Plant
Unit Nos. 1 & 2; Docket Nos. 50-317 & 50-318
Independent Spent Fuel Storage Facility Docket No. 72-8
s . . ols. :cal Basi

REFERENCE: (a) Letter from Mr. D. G. McDonald, Jr. NRC) to Mr. R. E. Denton (BGE),
dated April 12, 1994, Emergency Action Levels, Calvert Cliffs Nuclear
Power Plant Units ! and 2 (TAC Nos. M87080 and M87081)

Enclosed for your information is Revision 5 to the Calvert Cliffs Nuclear Power Plant Emergency Action
Levels Technical Basis Document, The Technical Basis Document meets Regulatory Guide 1.101
criteria (i.e., NUMARC/NESP-007, Methodology for Development of Emergency Action Levels), and
has been approved by the NRC (Reference a).

The Emergency Action Level changes that will be effected by Revision 5 of the Technical Basis
Document will be incorporated in Revision 18, Change 9, of Calvert Cliffs Emergency Response Plan
Implementation Procedure 3.0, “Immediate Actions.” Emergency Response Plan Implementation
Procedure 3.0, Revision 18, Change 9, will be implemented approximately 90 days from the date of this
letter, but not earlier than 45 days. This implementation date allows for staff training and for other
internal document processing requirements. The Emergency Action Level Technical Basis Document,
Revision 5, changes have been reviewed with appropriate State and local agencies.

T




Document Control Desk
March 6, 1997
Page 2

Should you have questions regarding this matter, please contact Mr. T, E. Forgette, Director-Emergency
Planning, at (410) 495-4996.

Very truly yours,
Ll
CHC/GT/dIm
Enclosure: Revision 5 to the Calvert Cliffs Nuclear Power Plant Emergency Action Levels
Technical Basis Document

cc: (Without Enclosure)

D. A. Brune, Esquire H. I. Miller, NRC

J. E. Silberg, Esquire Resident Inspector, NRC

Director, Project Directorate I-1, NRC - R. I. McLean, DNR

A. W. Dromerick, NRC J. H. Walter, PSC

._._._____._.

I ’ll Illlllll Il Illlllllllllll




Document Control Desk
March 6, 1997
Page 3

bee:  (Without Enclosure)
G. C. Creel
R. E. Denton

K. R. Neddenien

OSSRC Secretary

M. G. Polak
Correspondence Evaluator

(With Enclosure)

G. Tesfaye

T. E. Forgette

File 35.03

Electronic Docket File

CHC/GT/gt/dlm

NRC 97-014




CALVERT CLIFFS NUCLEAR POWER PLANT
EMERGENCY ACTION LEVELS TECHNICAL BASIS DOCUMENT

REVISION 5

T

Baltimore Gas & Electric Company
Docket Nos. 50-317 and 50-318
Independent Spent Fuel Storage Facility Docket No. 72-8
March 6, 1997



ENCLOSURE

CALVERT CLIFFS NUCLEAR POWER PLANT
EMERGENCY ACTION LEVELS TECHNICAL BASIS DOCUMENT
REVISION 5

Only the revised pages of the Technical Basis Document are included in this transmittal. - New
words/information are identified by bold letters and revision bars. Deleted words/information are
identified by line-out and revision bars. Typographical and reference corrections are identified by
revision bars only.

SPECIFIC REVISION ITEMS

PAGE ITEM

o

Re%fised EAL to refer to “Areas of Concern for Safe Shutdown” table.

Removed definition of “required.”

RS st

B 2

22 o ¥
Added reference to “cool down.”

Corrected EAL to apply to leakage within the capacity of a charging pump. Added

reference to cooldown. '

UEdate&vdiscussiSh of AOP-6A vis-3-vis Chemistry Action Level.

Added a reference to Improved Technical Specifications.

gy

[ [/




ENCLOSURE

CALVERT CLIFFS NUCLEAR POWER PLANT
EMERGENCY ACTION LEVELS TECHNICAL BASIS DOCUMENT
REVISION 5

PAGE ITEM

Added a reference to Improved Technical Specifications.
Revised EAL to refer to Improved Technical Specifications.
- Added a reference to Improved Technical Specifications.

Page overflow

Added a reference to EOP-6.

Added a new EAL for EOP-6 implementation.
Subdivided EAL for EOP-5 and EOP-8 implementation.
Added a reference to EOP-6.

S %

Bd22 LR AR s
Corrected units of Reactor Vessel Level Monitor Sytem reading to water level.

Added a Nuclear Management and Resources Council INUMARC) question and

answer explaining guidance on cross-tied units.

Corrected AOP-3F Mode reference to shutdown.

Deleted discussion on EOP-2 as an entry condition of the EAL.
Added a reference to credit taken for ability of Calvert Cliffs to cross-tie units.
. . - "
Revised EAL. Combined two EALs into one. Eliminated EOP-2 as an entry

condition.

Added reference to applicability of 1A DG Bus 14 to EAL entry condition.

Added question and answer explaining why reference is included.

Administrative change. Changed bold to standard, deleted strike outs.

2 s

Administrative change. Changed bold to standard, deleted strike outs.

T




ENCLOSURE

CALVERT CLIFFS NUCLEAR POWER PLANT
EMERGENCY ACTION LEVELS TECHNICAL BASIS DOCUMENT
REVISION 5

PAGE ITEM

e
Revised reference to Calvert Cliffs status as a one-hour station blackout coping

category plant.
Added reference explaining the basis of station blackout core uncovery time of

four hours.

it

Page overflow.

Added a reference to explain that Security defines intrusion and sabotage.

Deleted reference to “hostile manner.”

Added a reference to explain that Security defines intrusion and sabotage.

Deleted reference to “hostile manner.”

Added a reference to explain that Security defines intrusion and sabotage.
Deleted reference to “hostile manner.”

Revised EAL to refer to “Areas of Concern for Safe Shutdown.”
Rearranged two EALS into one integrated statement.

Deleted EAL to incorporate it into a single integrated statement.
Added a reference to NRC Information Notice 96-71.

Added a new EAL for AOP-
Renumbered EAL.

implementation.

Renumbered EALs.

T .




ENCLOSURE
CALVERT CLIFFS NUCLEAR POWER PLANT

EMERGENCY ACTION LEVELS TECHNICAL BASIS DOCUMENT
REVISION §

PAGE ITEM

S

o
R%vised EAL to refer to “observable damage” and “Area of Concern for Safe

Shutdown.”

R R RIALE RN VR RRRS R A R P RRR AR e,
Typographical errors corrected: flammable.

Renumbered EAL

sptas e, e,

Vi £

Revised EAL to refer to “observable damage” rather than security report.
Revised EAL to refer to “observable” rather than “visible,” and adds plant
protected area.

Corrected EAL to refer to “protected area” rather than “safe shutdown.”

Added a reference to “potential damage.”

Removed reference to “maintaining safe shutdown.”

Added clarification explaining that effect of “safe shutdown” is escalation to Alert.
Removed reference to table of “Areas of Concern for Safe Shutdown.”

Revised EAL to refer to “observable damage” rather than safe shutdown.”,
Revised EAL to refer to “Areas of Concern for Safe Shutdown.”

Re::;xs*:d EALs to refer to “Areas of Concern for Safe Shutdown” and “observable

Hamage.”

LT




CALVERT CLIFFS NUCLEAR POWER PLANT UNITS 1 & 2

EMERGENCY ACTION LEVELS
TECHNICAL BASIS DOCUMENT
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ADMINISTRATIVE CONTROL OF THE EAL TECHNICAL BASIS

Administrative revisions shall not change the intent of the Basis AND
shall not cause a wording difference with ERPIP 3.0, Attachment 1.

IVB.1b. Administrative revisions shall be approved by the Director<Emergency
Planning,

c. Administrative revisions approved by the Director-Emergency
Planning will be distributed in accordance with PR-2-100, Document
and Drawing Control.

2. Technical revision.
a. Technical revisions shall be reviewed by:

1)) Emergency Planning
2) Nuclear Operations
) Operations Training
@ Chemistry Programs
) Radiation Safety

(6) Nuclear Engineering
) Design Engineering
(8) Nuclear Security

) Licensing

b. The Emergency Planning reviewer will collect and reconcile review
comments, Reviews will be documented on the Basis review/approval
sheet.

c. Technical revisions shall be approved by the Director-Emergency
Planning. The Director will consider review comments and their
reconciliation.

d. Technical revisions shall be submitted to POSRC and the Plant
General Manager in accordance with NS-2-101, Conduct of the Plant
Operations and Safety Review Committee/Procedure Review
Committee/Qualified Reviewer.

e. Technical revisions approved by the Plant General Manager shall be
submitted to the NRC for information in accordance with E€I-154
RM-1-100, Preparation of NRC Correspondence. This submittal shall
specify that a revision to ERPIP 3.0, Attachment 1, Emergency Action
Levels, to implement the Basis document change, will be processed in
forty-five (45) days.

f. After action IV.B.2.¢. is complete (i.e., the correspondence is mailed)
then a revision to ERPIP 3.0, Immediate Actions, Attachment 1,
Emergency Action Levels may be initiated in accordance with ERPIP
900, Preparation of Emergency Response Plan and Emergency
Response Plan Implementation Procedures. The effective date

T
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RADIOACTIVITY RELEASE

RA1 Threshold for RI-5421, RI-5422
Release Rate = 3.2 E+7 pCi/sec (sce above)

Release Coefficient (for SG Tube Rupture) = 6.1 E+2 uCi/ cm3
- rem/h

s Atmospheric Dump Valve Flow Rate = 1.4 E+6 cm3/sec
Safety Valve Flow Rate = 2.4 E+6 cm3/scc

Main Steam Monitor Reading (rem/h) = Release Rate
Release Coefficient x Flow Rate

For safety valve rem/h = __3.2 E+7
6.1 E+2x 2.4 E+6

= ,022 rem/h (read as .02) (0.2 mSv/h)

For atmospheric dump valve rem'h = __ 3.2 E+7
6.1 E+2x 1.4 E+6

= 038 rem/h (read as .04). (0.4 mSv/h)

The minimum reading for RI-5421/5422 is 10 mrem/h due to the "keep alive" source. Twenty mrem/h would be difficult to
read accurately. The high alarm setpoint for these monitors is set at 47 mremvh + 5 mrem/h. Therefore, for human factors
reasons, the existence of the high alarm setpoint is used as the threshold for this EAL.

Thus, EAL 2 uses the lower value and is written as:

H Valid Main Steam Effluent Monitor (RI-5421, RI-5422) High Alarm for GREATER THAN 15 Minutes “

CCNPP Questions and Answers (Radioactivity Release)

e Why isn’t a value given for the EAL 2 monitor reading?

It is difficult to read this monitor at the response level that is required. It is more appropriate to use the alarm set
point in consideration of human factors.

Valid means that the indication is from instrumentation determined to be operable in accordance with the Technical
Specifications or has been verified by other independent methods such as indications displayed on the control panels,
reports from plant personnel, or radiological survey results. Based on the March 14, 1993 SG tube rupture event at Palo
Verde Unit 2, the main steam effluent monitors (RI-5421, RI-5422) may read N16 immediately following SG tube rupture
and prior to reactor trip. However, given the short half-life of N 6, this should clear within the first minute following
reactor trip.

Although Calvert Cliffs does not have a perimeter monitoring system, field monitoring could reliably detect radioactive
releases.

Thus EAL 3 is written as;

Field Survey Dose Rate Reading of 10 mrem/h or greater at Site Boundary

6000
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RADIOACTIVITY RELEASE

Source Documents/References/Calculations:

1.

System Descriptions
* No. 15, Radiation Monitoring System

Off-Site Dose Calculation Manual (ODCM) for the Baltimore Gas & Electric Company Calvert Cliffs Nuclear Power
Plant '

Radioactivity Release Emergency Action Levels, J.B. Mcllvaine, JSB Associates, Inc., September 1990

Emergency Response Plan Implementation Procedures
* ERPIP 821, Accidental Radioactivity Release Monitoring and Sampling Methods

BG&E Internal Memorandum, J. R. Hill (Nuclear Plant Operations) to R. L. Wenderlich, CE Operations Subcommittee
Meeting - Trip Report, April 16, 1993

10 CFR Part 20, Standards for Protection Against Radiation; Final Rule, 56 FR 23360, May 21, 1991

Calvert Cliffs Instructions
*CCI-302, Calvert Cliffs Alarm Manual, Main Steam Effl Rad Monitor 2C24B

ot et e a—— s .
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RADIOACTIVITY RELEASE

Thus, EAL 1 is written as:
AOP-6E, Loss of Refueling Pool Level, is Implemented AND Valid Containment Radiation Alarm (RI-
5316A/B/C/D)

CCNPP Questions and Answers dioactivity Release
.o  Why isn’t a value given for the EAL 1 monitor reading?

Since the alarm set point and the action level are the same, human factor consideration is to reference the alarm to
eliminate the need to visually follow a monitor output during a containment event.

Thus, EAL 2 is written as:
AOP-6D, Fuel Handling Incident, is Implemented AND ANY of the Following:
» Valid Containment Radiation Alarm (RI-5316A/B/C/D)
 Valid Fuel Handling Area Ventilation Exhaust Radiation Monitor (RI-5420) Reading of AT LEAST
2E+4 CPM

e Valid SEnt Fuel Service Platform Monitor ,55_;—70252 Reading of AT LEAST 100 mrem/h

Valid means that the indication is from instrumentation determined to be operable in accordance with the Technical
Specifications or has been verified by other independent methods such as indications displayed on the control panels '
reports from plant personnel, or radiological survey results.

The containment radiation alarm corresponds to a dose rate of 200 mrem/h.

The value for RI-5420 was determined based on a fuel handling accident damaging one fuel rod in an average (uripeaked)
fuel assembly. The results of the calculation, showing RI-5420 response versus age of the assembly (time after shutdown), is
shown as Figure R1. The value of 2E4 CPM corresponds to the minimum expected response and is significantly higher than
the alarm setpoint of 600 CPM.,

One hundred mrenvh is.used for the Service Platform Monitor (RI-7025) because it corresponds to the administrative limit
for a high radiation area and is significantly higher than the dose rates expected for fuel handling activities.

Expected increases in monitor readings due to controlled evolutions (such as lifting the reactor vessel head during refueling)
should not result in emergency declaration. Nor should momentary increases due to events such as resin transfers or
controlled movement of radioactive sources result in emergency declaration. In-plant radiation level increases that would
result in emergency declaration are also unplanned, e.g., outside the limits established by an existing radioactive discharge
permit,

Source Documents/References/Calculations:

1. System Descriptions
¢ No. 15, Radiation Monitoring System

2, Abnormal Operating Procedures
¢ AOP-6D, Fuel Handling Incident
*  AOP-6E, Loss of Refueling Pool Level

3. Ogden Calculation #RA-1, 0-RI-5420 Detector Response to Fuel Handling Accident

~ T |||||II||lII||||IlIl||I|| IIIlIIIl
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RADIOACTIVITY RELEASE

For areas requiring infrequent access, the (Site-Specific) value(s) should be based on radiation levels which result in
exposure control measures intended to maintain doses within normal occupational exposure guidelines and limits (i.e., 10
CFR 20), and in doing so, will impede necessary access. For many areas, it may be possible to establish a single <Generic>
EAL that represents a multiple of the normal radiation levels (e.g., 1000 times normal). However, areas that have normally
high dose rates may require a lower multiple (e.g., 10 times normal).

Plant-Specific Information

The control room is required to be continuously occupied following design basis accidents. All actions required to achieve
and maintain cold shutdown can be accomplished from the control room. Post-accident doses have been evaluated and
shown to be less than limits based on GDC 19. On a control room high radiation signal, the control room emergency
ventilation system automatically switches into a recirculation mode of operation with flow through the HEPA filters and
charcoal absorber banks. EAL 1 is based on the GDC 19 limit recommended by NUMARC.

Thus, EAL 1 is written as:
Il Valid Control Room Radiation Monitor (RI-5350) Reading GREATER THAN 15 mrem/h i

This corresponds to a dose rate of 0.15 mSv/h, Valid means that the indication is from instrumentation determined to be
operable in accordance with the Technical Specifications or has been verified by other independent methods such as -
indications displayed on the control panels, reports from plant personnel, or radiological survey results.

EAL 2 addresses event sequences outside the plant design basis. Entry into any area with exposure rates of at least 10
Rem/h (100.m Sv/h) could result in an individual exceeding 10 CFR 20 limits (5 REM/yr) with approximately 30 minutes. :

Thus, EAL 2 is written as:
Exposure Rate of 10 rem/h or greater in Area
Concern for Safe Shutdown

Areas of concern for Safe Shutdown are listed below.

Areas of Concern for Safe Shutdown
 Control Room » Electrical Penetration Rooms
« Control Room HVAC Room » Auxiliary Feedwater Pump Room
* Cable Spreading Room = Charging Pump Rooms
« Cable Chases * Diesel Generator Rooms
« Switchgear Room * Diesel Generator Building (0C/1A).
« ECCS Pump Room * Refueling Water Tank (RWT) 11(21)
* Service Water Pump Room » Condensate Storage Tank (CST) 12
« Component Cooling Pump Room * Pretreated Water Storage Tank (PWST). 11(21)
» Main Steam Penetration Room » Fuel Qil Storage Tank (FOST) 12
This list of Safe Shutdown areas is displayed on the EAL Tables to assure that all areas related to Safe
Shutdown are considered by the SEC.

Expected increases in monitor readings due to controlled evolutions (such as lifting the reactor vessel head during refueling)
do not result in emergency declaration. Nor should momentary increases due to events such as resin transfers or controlled
movement of radioactive sources result in emergency declaration. In-plant radiation level increases that would result in
emergency declaration are also unplanned, e.g., outside the limits established by an existing radioactive discharge permit.
The containment radiation monitor readings should only apply to this IC when personnel are in containment for normal
maintenance, inspection, surveillance, teslmg, or refueling activities.

N TR -~
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FISSION PRODUCT BARRIER DEGRADATION

Calvert Cliffs Units 1 and 2 are Combustion Engineering designed reactors. These reactors use a programmed pressurizer
water level that varies as a function of T *8 and load. The Chemical Volume Control System includes three fixed flow

_positive displacement charging pumps and a variable letdown system. Each charging pump has a capacity of 44 GPM. The
letdown system valves regulate letdown flow from 28 GPM to 128 GPM. The nominal configuration is one charging pump
.with ~40 GPM letdown flow. The letdown flow is varied as necessary to maintain programmed pressurizer level.
Additional charging pumps are automatically started when necessary to maintain pressurizer level,

:'AOP-ZA, Excessive Reactor Coolant Leakage, is implemented if any entry conditions are met; this includes the results of

STP-0-27-1/2, Reactor Coolant Leakage Evaluation. STP-0-27-1/2 will indicate leakage in excess of Technical
Specification 3.4.6.2 allowable limits. Control room personnel require approximately 5 to 15 minutes to implement AOP-
2A if RCS leakage exceeds the capacity of one charging pump. In general, Calvert Cliffs does not distinguish between
identified or unidentified leakage when AOP-2A is implemented. Per AOP-24A, if leakage exceeding the capacity of one
charging pump (11 GPM leakage with minimum letdown flow or greater than 39 GPM with letdown isolated) could not be
isolated, then the reactor must be shutdown (tripped) and cooled down.

IfRCS leakage-is less.than the capacity of one charging pump, STP-0-27-1/2 would be performed to determine the leak rate -
and the reactor would be maintained at power. It requires approximately 3 to 6 ‘hours to perform STP-0-27-1/2 to determine
the amount of unidentified leakage.

‘Calvert Cliffs EALs have been written to be consistent with procedural requirements. These leakage rates are very similar to

the NUMARC generic leakage. AOP-2A specifies certain flow paths that can be isolated to terminate RCS leakage. If
isolation of the leakage path is successful (e.g., isolating a leaking pressurizer power operated relief valve), reactor
operation can continue and this EAL does not apply. However, if RCS leakage could not be isolated, then under these
conditions, the reactor would have to be shut down in accordance with technical specifications. The EAL language was
picked to assure that: (1) leakage is greater than net RCS make-up flow threshold of 11 GPM, and (2) Such leakage could
not be isolated in accordance with procedural requirements.

Thus, the Calvert Cliffs EAL is written as:

AOQOP-2A, Excessive Reactor Coolant Leakage, Is Implemented For RCS Leakage Exceeding within the
; Cagacng of One CharEmg Pump AND Reactor Shutdown OR Coeoldown is Required

NUREG 1449 raises concerns regarding events involving leakage through RCS temporary boundaries. RCS leakage EALs
apply to all operational modes at Calvert Cliffs. This will assure that leakage is appropriately addressed for cold shutdown
and refucling modes and address NRC concerns about leakage through temporary RCS boundaries as they apply to EALS.

Source Documents/References/Calculations:

1. Technical Specifications
* TS 3.4.6.2, Reactor Coolant System Leakage

2. Abnormal Operating Procedures
» AOP-2A, Excessive Reactor Coolant Leakage

3. Surveillance Test Procedure (STP) O-27-1/2, RCS Leakage Evaluation

4. NUREG 1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the United States, Draft
for Comment, February 1992

TN,
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FISSION PRODUCT BARRIER DEGRADATION

Emergency Classification Level: UNUSUAL EVENT

licable rational Modes: ALL

Calvert Cliffs Initiating Condition:

BU3  Fuel Clad Degradation |

NUMARC Recognition Category: System Malfunction
NUMARC Initiating Condition:

SU4  Fuel Clad Degradation

Barmier: Fuel Clad

NUMARC Generic Basis:

This IC is included as an Unusual Event because it is considered to be a potential degradation in the level of safety of the
plant and a potential precursor of more serious problems. <Generic> EAL 1 addresses (Site-Specific) radiation monitor
readings such as failed fuel monitors, etc., that provide indication of fuel clad integrity. <Generic> EAL 2 addresses coolant
samples exceeding coolant technical specifications for iodine spike. Escalation of this IC to the Alert level is via the
<Fission Product Barrier Degradation EALs>,

Plant-Specific Information:

A significant rise in the count rate on the Activity Monitor or valid actuation of the *“RADIATION MONITOR LEVEL HI"
alarm can be due to either fuel clad failure or to crud burst. In accordance with AOP-6A, the response to high RCS activity
level is to notify Plant Chemistry to perform a sample analysis to determine what radionuclides caused the radiation alarm.
This means that the monitor indications are not sufficient alone to determine whether fuel clad damage has occurred at
Calvert Cliffs. Thus, <Generic> EAL 1 is not appropriate for use at Calvert Cliffs.

Clad damage is determined from specific activity levels contained in reactor coolant samples. Per AOP-6A, when RCS
activity is less than Chemistry Fuel-Reliability-Plan Action Level 1 values, the operator may return to the appropriate
opcratmg procedure. Per CP-204, Chemistry Action Level 1 is for specific activity levels greater than ngdgram
I®! DEQ or greater than 50/Ebar pCi/gram of gross radioactivity. Meﬁaed—es—Dese-E@mﬂt—I

at—Jeast—the Technical Specification Section 3.4.8. (Improved Technical Specifications Section 3.4. 15) requires the
specific activity of the reactor coolant to be withinlimits—These-are:

a. Netmeoro-than 1 uCi/gram 1131 DEQ.

b. Netmore-than 100/Ebar uCi/gram of gross radioactivity.

The specific activity of the reactor coolant may be as high as the limits defined by Technical Specification Figure 3.4.8-1
(Improved Tecbmcal Specification Section 3.4.15-1) for up to 48 hours. The lowest limit for this figure corresponds to 60

uCi/gram 1131 DEQ. Scaling down from the value shown for FCB3, Radiation, corresponding 1500 nCi/gram I 31 DEQ an
RCS sample dose rate at one foot is computed as shown in the equation below.

W ll IIHI]IIHIIIHIII
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FISSION PRODUCT BARRIER DEGRADATION

RCS Sample Reading For 60 pCi/gram 1131 DEQ
Refer to EAL FCB3 , Radiation

BU3 Value = _60 uCi/gram x 168 mrem/h = 6.7 mrem/h
1500 pCi/gram

Read as 6 mrem/h (.06 mSv/h)

Thus, the EAL 1 is written as:
| Dose Rate at One Foot from RCS Sample of AT LEAST 6 mrem/h it

This corresponds to a dose rate of 0.06 mSv/h,

Technical Specification 3.4.8 (Improved Technical Specification Section 3.4.15) Reactor Coolant System - Specific
Activity is addressed by EAL 2:

Thus EAL 2 is written:

Fuel Clad Degradation Indicated by RCS Sample Activity GREATER THAN Tech Spec 3.4.8 (Improved Technical
Specification Section 3.4.15) Allowable Limits

S ource Documents/References/Calculations:

1. Technical Specifications
¢ TS 3.4.8, Reactor Coolant System - Specific Activity

Improved Technical Specification
* TS 3.4.15, RCS Specific Activity

2. Abnormal Operating Procedures
* AOP-6A, Response to High RCS Activity

3. BG&E Fuel Degradation EALs Calculation Worksheet, JSB Associates, February 18, 1993

g T
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FISSION PRODUCT BARRIER DEGRADATION

Calvert Cliffs Emergency Action Level:
RCB4 Coolant Leakage

NUMARC Emergepg Action Level:

RCS 2 RCS Leak Rate
* Potential Loss - Unisolable Leak Exceedmg the Capacity of One Charging Pump in the Normal Charging Mode

RCS 3 SG Tube Rupture
‘s Potential Loss - (Site-Specific) Indication that a SG is Ruptured anid Has a Non-Isolable Secondary Line Break OR
(Site-Specific) Indication that a SG is Ruptured and a Prolonged Release of Secondary Coolant is Occurring From
the Affected SG to the Environment

RCS 5 Other (Site-Specific) Indications
ARC Generic Basis:

fRCS 2, RCS 3]
<Loss EALs are addressed under IC RCB2, Temperature.> <>

The Potential Loss EAL is based on the inability to maintain normal liquid inventory within the Reactor Coolant System
(RCS) by normal operation of the Chemical and Volume Control System which is considered as one centrifugal charging
pump discharging to the charging header. <This indication, applying to any RCS leakage including primary-to-secondary
leakage> assures that any event that results in significant RCS inventory shrinkage or loss (e.g., events leadmg to reactor
scram and ECCS actuatwn) will result in no lower than an “Alert” emergency classification.

[RCS 5]
This EAL is to cover other (site-specific) indications that may indicate loss or potential loss of the RCS barrier, including
indications from containment air monitors or any other (site-specific) instrumentation.

Plant-Specific Information:

The Calvert Cliffs Chemical and Volume Control System (CVCS) uses three positive displacement horizontal pumps with a
capacity of 44 GPM each. The pressurizer level control program regulates letdown purification subsystem flow by adjusting
the letdown flow control valve so that the reactor coolant pump (RCP) controlled leak-off plus the letdown flow matches the
input from the operating charging pump. Equilibrium pressurizer level conditions may be disturbed due to RCS temperature
changes, power changes, or RCS inventory loss due to leakage. A decrease in pressurizer water level below the programmed
level will result in a control signal to start one or both standby charging pumps to restore water level. An increase in
pressurizer water level above the programmed level will result in a control signal to increase letdown purification flow rate
and initiate a backup signal to stop the two standby charging pumps.

A start signal is sent to all three charging pumps on a Safety Injection Actuation Signal (SIAS), aligning the charging
pumps suction to the Boric Acid Storage Tanks (BASTs) via the boric acid pumps. Ali three charging pumps will then
inject highly concentrated boric acid into the RCS to ensure that the reactor is shutdown. Potential Loss of the RCS
corresponds to conditions where the CVCS can not maintain pressurizer water level within normal limits requmng
transition into the EOPs when the reactor is initially critical. .

Thus, Potential Loss EAL 1 is written as:
{ RCS Leakage Exceeds Available CVCS Capacity N

TR
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FISSION PRODUCT BARRIER DEGRADATION

However, review showed that an appropriate site-specific Potential Loss EAL could be developed based on entry into EOP-
5, Loss of Coolant Accident, EOP-6, Steam Generator Tube Rupture, or EOP-8, Functional Recovery Procedure, for an

RCS leak,

Thus, Potential Loss EAL 2 is, 3 and 4 are written as:
EOP-5, Loss of Coolant Accident, OF-EOR-8;-Funetional-Recovery-Procedure; is Implemented for RCS
Leakage :

. IEOP-6, Steam Generator Tube Rupture, is implemented for RCS leakﬁ%e.

EOQP-8, Functional Recovery Procedure, is implemented for RCS leakage.

Source Documents/References/Calculations:

1.

Abnormal Operating Procedures
* AOP-2A, Excessive Reactor Coolant Leakage

Emergency Operating Procedures

*  EOP-5, Loss of Coolant Accident

o EOP-6, Steam Generator Tube Rupture
« EOP-8, Functional Recovery Procedure

Surveillance Test Procedure (STP) 0-27-1/2, RCS Leakage Evaluation

Updated Final Safety Analysis Report
*  Section 9.1, Chemical and Volume Control System

N
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EQUIPMENT FAILURE

Emergency Classification Level: SITE EMERGENCY
Applicable Operational Modes: 5, 6

Calvert Cliffs Initiating Condition:
QS3  Loss of Water Level That Can Uncover Fuel in the Reactor Vessel

NUMARGC Initiating Condition:

SS5Loss of Water Level in the Reactor Vessel That Has of Will Uncover Fuel in the Reactor Vessel
Barrier: FUEL CLAD

NUMARC Generic Basis:

Under the conditions specified by this IC, severe core damage can occur and reactor coolant system pressure boundary
integrity may not be assured. <> For PWRs, this IC covers sequences such as prolonged boiling following loss of decay heat’
removal,

Thus, declaration of a Site <E>mergency is warranted under the conditions specified by the IC, Escalation to a General
Emergency is via <Radioactivity Release IC RG1, Off-Site Dose of AT LEAST 1 REM (EDE+CEDE) Whole Body or 5
REM (CDE) Thyroid>.

Plant-Specific Information:

Sequences that can result in uncovery of fuel in the reactor vessel (indirectly by prolonged boiling) include leakage through
SG nozzle dams, pipe breaks in the Shutdown Cooling (SDC) System or Chemical & Volume Control System (CVCS), or.
loss of the SDC function. These leakage sourcés are outside the reactor vessel and at most could only result in water level -
decreases to the bottom of the hot leg elevation. This water level decrease would cause loss of SDC suction. In-core
instrumentation (ICI) penetrations for Calvert Cliffs are through the vessel head. Thus, these do not have to be considered
for this IC,

A review of attachments to AOP-3B, Abnormal Shutdown Cooling Conditions, shows that depending on previous power
history and assuming an initial RCS temperature of 140°F, boiling in the core can begin in as little as 7 minutes following
loss of SDC during mid-loop operation. AOP-3B also shows that under these conditions, without any operator action, core:
uncovery can begin within about 80 minutes after loss of SDC.

Available methods to restore RCS inventory and to remove core heat include restoring the SDCS, injecting into the RCS

from the Refueling Water Tank (RWT) using the HPSI, LPSI], CS or charging pumps, using the steam generators as a heat

sink, using the Refueling Pool as a heat sink, aligning a LPSI pump to take suction from the RWT, or even injecting into
the RCS using Safety Injection Tanks (SITs). Given the number of methods to restore inventory, and the amount of time

available, it is highly unlikely that this IC will be entered.

Thus, the EAL is written as: :
AOP-3B, Abnormal Shutdown Cooling Conditions, Is Implemented AND ANY of the Following Conditions |

Exist: .

*  Alternate Methods for Restoring RCS Inventory Are NOT Effective

*  Valid RVLMS Reading Indicating 0%-Level water level above core is ten inches or less.

+ Valid CET Reading Indicating Superheat Conditions

T
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ELECTRICAL

Emergency Classification Level: UNUSUAL EVENT

Applicable Operational Modes: ALL

Calvert Cliffs Initiating Condition;

EUl  Loss of Off-Site Power

NUMARC Recognition Category: System Malfunction

NUMARC Initiating Condition:

SU1  Loss of All Off-Site Power to Essential Busses for Greater Than 15 Minutes

Barrier: Not Applicable

NUMARC Generic Basis:

Prolonged loss of AC power reduces required redundancy and potentially degrades the level of safety of the plant by
rendering the plant more vulnerable to a complete Loss of AC Power (Station Blackout) Fifteen minutes was selected asa
threshold to exclude transient or momentary power losses.

NUMARC Questions and Answers, June 30, 1993 (System Malfunction)

1. Does the EAL of SU1 apply to one unit whose essential busses can be energized from another (unaffected)
unit at a multi-unit site?

SU1 does apply to this situation. Plants that have the capability to cross-tie power from a companion unit may
take credit for the redunant power source in the associated EAL for this IC. Inability to effect that cross-tie
within 15 minutes is grounds for declaring the Unusual Event.

Multi-unit stations with shared safety functions should further consider how this IC may affect more than one unit and how
this may be a factor in escalating the emergency class.

Plant-Specific Information:

Procedure EOP-2, Loss of Off-Site Power, would be implemented under the conditions of concern. AOP-3F applies to the
other operational modes when the plant is eritieal shutdown. Per EOP-2, the following are symptoms of a loss of off-site
power:

« Momentary loss of Control Room lighting on both Units.

« 500KV Red Bus and Black Bus power available lights are de-energized.
* Diesel Generators automatically start,

¢ 13KV Service Buses 12 and 22 power available lights are de-energized.
* No RCPs are running on either Unit,

* Reactor Trip occurs due to RCS low flow.

Event-d : i : th of-the-procedure: chg a two unit site with the ahlhty to cross-tle power
from the other (unaffected) umt, credlt is taken for the redundant power source.

- o,
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ELECTRICAL

Thus, the EAL 1 is written as:

EOPR-2; Loss of All Off-site 500 kV Power to both 4 kV Safety Related Buses on ;- Implemented-On-Either [
Unit for-less—etleﬁ‘—sﬁe-pewer—Greater than 15 minutes.

Source Documents/References/Calculations:

1. Technical Specifications
¢ TS 3.8.1, A.C. Sources

2. Emergency Operating Procedures
* EOP-2, Loss of Off-Site Power

3. Abnormal Operating Procedures : '
* AOP-3F, Loss of Off-Site Power While in Modes 3,4,50r6

BT T
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ELECTRICAL

“There is one battery charger fed from Unit 1 and another battery charger fed from Unit 2 connected to each 125 volt dc bus.
-The ac power for both battery chargers per bus is obtained from the same load group. The reserve battery is connected to its
-own charger when it is not connected to a safety related 125 volt dc bus.

Each of the four 125 volt dc power sources is equipped with the following instrumentation in the control room to enable

continual operator assessment of 125 volt dc power source condition:

DC bus undervoltage alarm

Battery current indication

Charger current indication

Charger malfunction alarm (including input ac undervoltage, output de undervoltage, and output dc overvoltage)
DC bus voltage indication, and

DC ground indication

Components affected by the loss of 125 volt dc buses 11, 12 21, or 22 are listed in table EU2-1. I.oss of the new Dlescl
Generator 1A 125 volt DC bus 14 does not constitute an entry condition for this EAL.

NPP Questions and Answers (Electrical
e  Why does the 125 volt DC bus 14 need to be addressed in the basis if it has no impact on the EAL?

Site Emergency Coordinators asked for documentation in the basis, that the new 125 volt DC bus 14 was considered
Jor the electrical EAL’s. AOP-77 lists the equipment that is lost if bus 14 is lost,

Thus, the EAL is written as:
AOP-7J, Loss of 120 Volt Vital AC or 125 Volt Vital DC Power, is Implemented AND 125 Volt DC Power §
'} Lost for GREATER THAN 15 Minutes

Source Documents/References/Calculations:

1. Abnormal Operating Procedures
¢ AOP-7J, Loss of 120 Volt Vital AC or 125 Volt Vital DC Power

2. Updated Final Safety Analysis Report
3. BG&E Drawing 61-030-E, Single Line Diagram, Vital 120V AC & 125V DC - Emergency 250V DC

4. BG&E Drawing 61-057-E, Block Diagram - Auxiliary System Load Groups - Units 1 & 2

T 5
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ELECTRICAL

Table E-1: Effects of Lost 125 Volt DC Buses 11, 21, 12, and 22

Loss of Loss of Loss of Loss of
11 1235 volt dc Bus 21 125 volt dc Bus : 12 125 volt de Bus 22 125 volt dc Bus

Channel ZD ESFAS and Channel ZE ESFAS and AFAS Channel ZF ESFAS and AFAS Channel ZG ESFAS and AFAS

AFAS Sensor Cabinets de- Sensor Cabinets de-energized Sensor Cabinets de-energized Sensor Cabinets de~energized

energized

CNTMT Area Rad Monitor | CNTMT: Area Rad Monitor out CNTMT Area Rad Monitorout | CNTMT Area Rad Monitor out
_out of service of service of service of service .

Channel A RPS Cabinet de- | Channel B RPS Cabinet de- Channel C RPS Cabinet de- Channel D RPS Cabinet de-

energized enerpized energized

energized
Loss of 2A EDG field flash Loss of 2B EDG field flash and Loss of 1B EDG field flash and
and control power; the start | control power; the start solenoids | control power; the start folenoids

:ol'euoids fail shut (Unit 2 fail shut (Unit 2 only) fail shut (Unit 1 only)

only)

Loss of breaker position Loss of breaker position

indication; indication:

‘Normal power supply to the | ‘Normal power supply to the
11A/21A and 12A/22A 11B/21B and 12B/22B RCPs
RCPs +13/23 and 14/24 4 KV buses

*11/21, 12/22, 15/25, and *13A/23A, 13B/23B, 14A/24A,
16/26 4 KV buses and 14B/24B 480 Volt Buses

*11A/21A, 11B/21B,
12A/22A, and 12B/22B
430 Volt Buses

+11 and 12 13 KV buses
(Unit 1 only)

Loss of Unit 2 Annunciation | All Unit 1 Annunciator lights de-
energized (Status Panels remain

energized)
CC CNTMT SUPPLY fails | CC CNTMT RETURN fails shut
shut
12 SG AFW STM SUPP & 11 SG AFW STM SUPP &
BYPASS valves fail shut BYPASS valves fail shut
Loss of SRW to the Turbine | Loss of SRW to the Turbine
Building Building .
1A and PA may be lost due IA and PA may be Jost due 10 loss
1o loss of SRW to the of SRW to the Turbine Building
Turbine Building
Channe] A ESFAS and Channel B ESFAS and AFAS
AFAS Actuation Cabinets Actuation Cabinets de-energized
de-energized
11/21 SRW, 11/21 CC, and 12/22 SRW, 12/22 CC, and
11/21 ECCS Pump Room 12/22 ECCS Pump Room HX —
HX SW outlet valves fail SW outlet valves fail open
open
11/21 Main Steam Effluent 12/22 Main Steam Effluent Rad
Rad Monitor out of service Manitor out of service
11 and 12 SFP Heat 11 and 12 SFP Heat Exchangers
Exchangers lose cooling flow | lose cooling flow due to SRW
due to SRW outlet CVs outlet CVs failing shut (Unit 1
failing shut (Unit 1 only) only)
11/21 MSIV loses position 12/22 MSIV loses position
indication, but can still be indication, but can still be closed
closed from 1C03/2C03 from 1C0O3/2C03
CNTMT High Range CNTMT High Range Monitor
Monitor Channel A out of Channel B out of service
service

Wii”lﬂllIll![lll!lﬂ)l{l)lﬂlﬂl]llllfl!ﬂllf’—" -
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ELECTRICAL

Table E-1: Effects of Lost 125 Volt DC Buses 11, 21, 12, and 22

(Continued)
Loss of Loss of ! Loss of Loss of
11 125 volt do Bus 21 125 volt dc Bus 12 125 volt dc Bus 22 125 volt dc Bus
Loss of open signal to the
Turbine Bypass Valves and
loss of quick open signal to
the ADVs (Unit 1 only)
Aux Spray Valve fails shut
IA downstream of the
CNTMT IA Control Valve
is isolated ("CNTMT IA
ISOLATED 1A-2085-CV
CLOSED" alarm does NOT
actuate)
CNTMT Gaseous Monitor
out of service
Gaseous and Liquid Waste
release contro] valves fail
shut (Unit 1 only)
11B/21B and 12B/22B RCPs are
untrippable from 1C06/2C0O6
Loss of letdown due to 1/2-CVC-
516-CV failing shut
AFW Turbine Driven Train Flow
Contro| Valves 11 8G and 12 SG
fail open (Unit 1 only)
PORV-404 inoperable in MPT
ENABLE (Unit 1 only)

TCBs 1 and 5 trip

TCBs 2, 6, and 9 trip

TCBs 3 and 7 trip

TCEs 4 and 8 trip

Loss of plant oscillograph (Unit 1
only)

T T
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ELECTRICAL

Emergency Classification Level: ALER'I:
Applicable Operational Modes: 1,2, 3, 4
Calvert Cliffs Initiating Condition:
EA2 Only One AC Power Source Available to Supply 4 kV Emergency Busses

NUMARC Recognition Category: System Malfunction
NUMARC Initiating Condition:

SA5  AC Power Capability to Essential Busses Reduced to a Single Power Source for Greater Than 15 Minutes Such
That Any Additional Single Failure Would Result in Station Blackout .

Barrier: Not Applicable
NUMARC Generic Basis:

This IC and its associated <Generic> EAL are intended to provide an escalation from IC <EU1, Loss of Off-Site Power>.
The condition indicated by this IC is the degradation of the off-site and on-site power systems such that any additional
single failure would result in a station blackout. This condition could occur due to a loss of off-site power with a concurrent -
failure of one diesel generator to supply power to its emergency busses. Another related condition could be the loss of ail
off-site power and loss of on-site emergency diesels with only one train of emergency busses being backfed from the unit
main generator, or the loss of on-site emergency diesels with only one train of emergency busses being backfed from off-site
power. The subsequent loss of this single power source would escalate the event to a Site <E>mergency in accordance with
IC <ES], Station Blackout>,

<Generic> EAL 1b should be expanded io identify the control room indications of the status of Site-specific power sources
and distribution busses that, if unavailable, establish single failure vulnerability.

At multi-unit stations, the EALs should allow credit for operation of installed design features, such as cross-ties or swing
diesels, provided that abnormal or emergency operating procedures address their use. However, these stations must also
consider the impact of this condition on other shared safety functions in developing the site specific EAL. -

Plant-Specific Informa;i_on:

The EAL addresses conditions while operating in Modes 1, 2, 3, or 4 under which only one method is available to supply
the emergency buses and loss of that method will result in a Station Blackout. Acceptable back up power sources with
respect to this EAL include the non-safety related 0C diesel generator and the 13 kV SMECO tie line. The 13 kV
SMECO tie line can back up both units. When one or more of these sources are available to back up the Unit
experiencing a loss of offsite power or loss of a safety related diesel generator the entry condition for the EAL is not
being met and the EAL does not apply.

Thus, the EAL is written as:

Only One Power Source (Off-site or Diesel) is Available to Supply Unit 1 (Unit 2) Safety Related 4 kV
busses for GREATER THAN 15 Minutes AND the Unit is Not on Shutdown Cooling (this is a condition
{_where any additional single failure will result in Station Blackout).

Source Documents/References/Calculations:
1. Updated Final Safety Analysis Report

VP Sestion s, lecre Power Systms | ‘“‘nmmmmuwummumnnnmmm _
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ELECTRICAL

Under conditions where a diesel generator is supplying power to one Unit, it should not be considered available as a power
supply for the other Unit.

" The first part of this EAL corresponds to the threshold conditions for IC ES1, Station Blackout for GREATER THAN 15
Minutes. The second part of the EAL addresses the conditions that will escalate the SBO to General Emergency.
Occurrence of any one of these conditions following SBO is sufficient for escalation to General Emergency. These
conditions are: (1) SBO coping capability, or (2) indications of inadequate core cooling. Each of these conditions is
discussed below:

1. SBO Coping Capability

Calvert Cliffs falls-within-the is licensed both for a four hour SBO coping category AND a one hour SBO coping
category. The ability of each unit to cope with a four hour SBO duration was based on an assessment of condensate
inventory required for decay heat removal, Class 1E battery capacity, compressed air availability or manual operation of
certain valves, effects of loss of ventilation, containment isolation valve operability, and reactor coolant inventory loss. A
plant-specific analysis indicates that the expected rates of reactor coolant inventory loss under SBO conditions do not result
in core uncovery in a SBO of four hours. Therefore, makeup systems in addition to those currently available under SBO

_conditions are not required to maintain core cooling under natural circulation (including reflux boiling). Thus, conditions in
which restoration of AC power within 4 hours is NOT likely are included in the EAL,

Installation of a SBO diesel also allows Calvert Cliffs to operate as a plant having a one hour coping capability., This
allowance is in recognition that sufficient diesel generator back-up reduces the likelihood of station black-out. The
analysis for the four hour coping category however, provides the source of an appropriate estimate of the time to core
uncovery following a station black out from which the plant can not recover, This time (four hours) is used as the
basis for determining when to declare a general emergency subsequent to a prolonged station black out,

2. Indications of Inadequate Core Cooling .

Calvert Cliffs does not use Critical Safety Function Status Trees. Calvert Cliffs uses Safety Function Status Checks
developed by the Combustion Engineering Owners' Group (C-E OG) which are based on logic similar to that used for
CSFSTs developed for Westinghouse PWRs. The applicable acceptance criteria for Core and RCS Heat Removal are shown
on the Safety Function Status Checks. They are:

Steam Generators Available for RCS Heat Removal —_—

1. Adequate secondary side liquid inventory in at least one steam generator as indicated by level between ~170 and +30
inches, and

2. Adequate source of feedwater available to assure continued liquid inventory available as indicated by Condensate
Storage Tank level greater than 5 feet, and

3. Steam Generators acting as effective heat sink as indicated by Cold Leg Temperatures (Tcopp) constant or lowering.
Primary Side Conditions for Core and RCS Heat Removal
1. Adequate core heat removal as indicated by Core Exit Thermocouple readings less than superheated, and

2. Either of the following:

* Natural circulation established as indicated by the temperature difference between Hot Leg Temperature (ToT)
and Tcopp of between 10 °F and 50 °F, or

* Forced circulation effective as indicated by TgoT - TCOLD less than 10 °F.

TN
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ELECTRICAL

Per CEN-152, superheated conditions indicate core uncovery and inadequate core cooling.

Thus, the EAL is written as:

EOQP-7, Station Blackout, is Implemented AND ANY of the Following:
. Restoration of Power to ANY Vital 4kV Bus Is NOT Likely Within 4 Hours
. Valid CET Readings Indicate Superheat Temperatures
. Core and RCS Heat Removal Using Steam Generators Can NOT Meet Acceptance
Criteria

Valid means that the indication is from instrumentation determined to be operable in accordance with the Technical
Specifications or has been verified by other indications displayed on the control panels.

Can NOT is used because the ability to meet the final acceptance criteria is the appropnate concern, not whether

intermediate acceptance criteria are not being achieved at any given moment.

Source Documents/References/Calculations:
1. Emergency Operating Procedures
. EQOP-7, Station Blackout
. EOP-8, Functional Recovery Procedure

2. CEN-152, Emergency Procedure Guidelines

3. Letter, Daniel G. MacDonald (US Nuclear Regulatory Commission) to G.C. Creel (BG&E), Response to Station
Blackout Rule - Calvert Cliffs Nuclear Power Plant, Units 1 and 2, TAC Numbers 68525 (Unit 1) and 68256 (Unit 2),

October 10, 1990
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SECURITY

Emergency Classification Level: UNUSUAL EVENT

Applicable Operational Modes: ALL

Calvert Cliffs Initiating Condition:

TUl  Confirmed Security Event With Potential Degradation in the Level of Safety of the Plant

NUMARC Recognition Category: Hazards and Other Conditions Affecting Plant Safety

NUMARC Initiating Condition:

ﬁU4 Confirmed Security Event Which Indicates a Potential Degradation in the Level of Safety of the Plant
_i}g_r_rﬁ: Not Applicable

NUMARC Generic Basis:

This EAL is based on (Site-specific) Site Security Plan. Security events which do not represent at least a potential
degradation in the level of safety of the plant are reported under 10 CFR 73.71 or in some cases under 10 CFR 50.72, The
plant Protected Area Boundary is typically that part within the security isolation zone and is defined in the (Site-specific)
security plan. Bomb devices discovered within the plant Vital Area would result in <> escalation <to a higher emergency
classification level via other Security Event ICs>.

Plant-Specific Information;

The Calvert Cliffs EALs address the generic areas of concern and include the ISFSI. Nuclear Security will determine
whether or not intrusion or sabotage exists in accordance with the Safeguards Contingency Plan. Attempted intrusion '
means that intruders are not successful in getting past the innermost fence of the double fence that surrounds the plant
protected area. Sabotage within the ISFSI includes discovery of a bomb device, Intruders are armed or unarmed personnel .
that are attempting to or have gained unauthorized access in-a-hestile-manner. I
Sabotage (including discovery of a bomb device) inside the Plant Protected Area warrants escalation to an Alert level
emergency. A Site Emergency is warranted if sabotage occurs in an area of concern for safe shutdown of either reactor.

Thus, EAL 1 is written as:
; I "Security Emergency" or "Security Alert" Declared for Attempted Intrusion into the Plant Protected Area ||

EAL 2 is written as:

| "Security Event" Declared for:
« Sabotage Within or to ISFSI Protected Area
« Intrusion Into ISFSI Protected Area

Source Documents/References/Calculations:

None
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SECURITY

Emergency Classification Level: ALERT

Applicable Operational Modes: ALL

Calvert Cliffs Initiating Condition:

TA1  Security Event in the Plant Protected Area

NUMARC Recognition Category: Hazards and Other Conditions Affecting Plant Safety
NUMARC Initiating Condition: |

HA4  Security Event in a Plant Protected Area

Barrier: Not Applicable

NUMARC Generic Basis:

This class of security events represents an escalated threat to plant safety above that contained in the Unusual Event. For the
purposes of this IC, a civil disturbance which penetrates the protected area boundary can be considered a hostile force.
Intrusion into a vital area by a hostile force will escalate this event to a Site <Emergency>.

Plant-Specific Information:

The Calvert Cliffs EALSs address the generic areas of concern. Nuclear Security will determine whether or not intrusion
or sabotage exists in accordance with the Safeguards Contingency Plan. Sabotage includes discovery of a bomb device.
Intruders are armed or unarmed personnel that have gained unauthorized access in-a-hostile-manner.,

Thus, EAL 1 is written as:

"Security Emergency” or "Security Alert" Declared For:
* Intrusion into the Plant Protected Area
» Sabotage inside the Plant Protected Area

Source Documents/References/Calculations:

None
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SECURITY

Emergency Classification Level: SITE EMERGENCY
Applicable Operational Modes: ALL
Cliffs Initiating Condition: .
TSL  Security Event in a Plant Vital Area
NUMARC Recognition Category: Hazards and Other Conditions Affecting Plant Safety
NUMARC Initiating Condition: |
HS1  Security Event in Plant Vital Area
m: Not Applicable
NUMARC Generic Basis:

This class of security events represents an escalated threat to plant safety above that contained in the Alert IC in that a
hostile force has progressed from the Protected Area to the Vital Area, <> _

Plant-Specific Information:
The Calvert Cliffs EALs address the generic areas of concern. Nuclear Security will determine whether or not intrusion

or sabotage exists in accordance with the Safeguards Contingency Plan. Sabotage includes discovery of a bomb device.
Intruders are armed or unarmed personnel that have gained unauthorized access-in-a-hestile-manner,

Thus, the EAL s written as:
“Security Emergency “ or “Security Alert” Declared For.
¢ Intrusion into an Aarea of the—plant-tha d
Concern for Safe Shutdown.
» Sabotage within an Aarca of the-plan
Concern for Safe Shutdown,

The list of areas of concern for Safe Shutdown are shown below and are prominently displayed on the EAL Table.

Areas of Concern for Safe Shutdown
* Control Room * Electrical Penetration Rooms
* Control Room HVAC Room * Auxiliary Feedwater Pump Room
* Cable Spreading Room » Charging Pump Rooms
* Cable Chases * Diesel Generator Rooms
« Switchgear Room ¢ Diesel Generator Building (0C/1A)
* ECCS Pump Room * Refueling Water Tank (RWT) 11(21)
* Service Water Pump Room *» Condensate Storage Tank (CST) 12
* Component Cooling Pump Room * Pretreated Water Storage Tank (PWST) 11(21)
* Main Steam Penetration Room » Fuel Qil Storage Tank (FOST) 12 - -
This list of Safe Shutdown areas is displayed on the EAL Tables to-assure that all areas related to Safe
Shutdown are considered by the SEC.

Source Documents/References/Calculations:
1 NRC Information Notice No. 96-71: Licensee Response to Indications of Tampering, Vandalism, or

Malicious Mischief.
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Emergency Classification Level: ALERT
Applicable Operational Modes: ALL

Calvert Cliffs Initiating Condition:
1Al Fire or Explosion Affecting Safe Shutdown

NUMARC Recognition Category: Hazards and Other Conditions Affecting Plant Safety
NUMARC Initiating Condition:

HA2 Fire or Explosion Affecting the Operability of Plant Safety Systems Required to Establish or Maintain Safe
Shutdown

Barrier: Not Applicable

NUMARC Generic Basis:

(Site-specific) Areas containing functions and systems required for the safe shutdown of the plant should be specified. (Site-
Specific) Safe Shutdown Analysis should be consulted for equipment and plant areas required for the applicable mode. This
will make it easier to determine if the fire or explosion is potentially affecting one or more trains of safety systems.
Escalation to a higher emergency class, if appropriate, will be based on <Equipment Failure, Electrical, Fission Product
Barrier Degradation, Radioactivity Release, or SEC Judgement ICs>, <

With regard to explosions, only those explosions of sufficient force to damage permanent structures or equipment required
for safe operation within the identified plant area should be considered. As used here, an explosion is a rapid, violent,
unconfined combustion, or a catastrophic failure of pressurized equipment, that potentially imparts significant energy to
near-by structures and materials. The inclusion of a "report of visible damage" should not be interpreted as mandating a
lengthy damage assessment before classification. No attempt is made in this <Generic> EAL to assess the actual magnitude
of the damage. The occurrence of the explosion with reports of evidence of damage (e.g., deformation, scorching) is
sufficient for the declaration. The declaration of an Alert and the activation of the TSC will provide the <SEC> with the
resources needed to perform these damage assessments. The <SEC> also needs to consider any security aspects of the
explosions, if applicable.

Plant-Specific Information:

Each Calvert Cliffs unit uses the Abnormal Operating Procedures (AOP) 9A through 9S to address fires within the plant
protected and vital areas that are of particular concern because they contain equipment required for safe shutdown.

Thus, EAL 1 is written as:
i AOP-9 series Implemented for Fire., {

There are two independent clocks for determining the magnitude of a fire based on time. One clock starts when a fire is
detected. For practical purposes a fire is detected when the report of the fire is received in the Control Room. Report of a
fire may be by Control Room fire alarm or by voice message. A fire alarm refers to 1C24B, Fire System Control Panel, for
fire detection and fire suppression system actuation. Fire pump running and trouble alarms by themselves do not constitute
areport of a fire. This clock includes: the time it takes to confirm or verify the fire report, plus the response team assembly
time, plus the time it takes the responders to establish a fire fighting strategy, plus the time it takes to actually extinguish
the fire.

Thus, EAL 12 is written as:
(Fire in an Area of Concern for Safe Shutdown that is not extinguished within 30 minutes of its detection. |
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Visible smoke is sufficient to conclude that a fire exists. Flames do not have to exist. Odor by itself does not constitute a
fire.

A fire is extinguished when the Fire Brigade Leader determines that active combustion has ceased and there is no
immediate danger of the fire spreading.

The other clock for determining thé magnitude of a fire is the time it takes to extinguish the fire. This clock begins when
the first extinguishing agent is applied to the fire,

Thus, EAL 2 3 is written as:
Fire in an Area of Concern for Safe Shutdown that is not extinguished within 15 minutes of the first
extinguishing agent being applied.

This EAL accounts for situations where the time to validate and respond to the fire is short.

EAL 3 4 is written as:

[l Explosion in an Area of Concern for Safe Shutdown. |

An explosion is a rapid, violent, unconfined combustion, a catastrophic failure of pressurized equipment, or a violent
electric arc, of sufficient force to potentially damage equipment, structures or components.

Fire and/or explosion in the Control Room HVAC Room may lead to power being lost to the alternate shutdown panels.
Thus, the Control Room HVAC Room (Room 512) has been added to the areas of concern for safe shutdown. The list of
areas of concern for Safe Shutdown are shown below and are prominently displayed on the EAL Table.

' . Areas of Concern for Safe Shutdown
* Control Room « Electrical Penetration Rooms
* Control Room HVAC Room * Auxiliary Feedwater Pump Room
+ Cable Spreading Room * Charging Pump Rooms
« Cable Chases « Diesel Generator Rooms
* Switchgear Room » Diesel Generator Buildings (0C/1A)
+ ECCS Pump Room * Refueling Water Tank (RWT) 11(21)
* Service Water Pump Room : * Condensate Storage Tank (CST) 12
* Component Cooling Pump Room . *Pretreated Water Storage Tank PWST) 11(21)
* Main Steam Penetration Room * Fuel Qil Storage Tank (FOST) 21
This list of Safe Shutdown areas is displayed on the EAL Tables to assure that all areas related to Safe
Shutdown are considered by the SEC.

The significance of these EALSs is not that safety systems have been degraded. What is significant is that a fire of such
magnitude that it can not be extinguished in the times specified exists in an area of concern for safe shutdown, Likewise,
an explosion is significant because it occurred in an area of concern for safe shutdown, not because it degraded safety
systems. .
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NATURAL HAZARDS

EAL 2 is written as:

Verified Report to Control Room of%s*ble—Damge—te—Safe—Shutdm—Eqmpmem Observable Damage in |

an Area of Concern for Safe Shutdown.,

Verification of damage can be by physical observation, or by indications of degraded equipment performance in the Control
Room or at local contro) stations. ;

EAL 3 uses a sustained wind speed of 90 MPH to address high winds striking the Plant Vital Area as recommended by
NUMARC. This speed is chosen to assure that the wind speed is within the design capability of the meteorological tower,

Thus, EAL 3 is written as:
[| Sustained Wind Speed GREATER THAN 90 MPH (40 meters/second) for AT LEAST 15 Minutes B

The duration of 15 minutes is selected to indicate sustained winds and to preclude wind gusts. Wind speeds are also
provided here in meters/second for dose assessment input. The conversion equation is as follows:

[ 90 miles/hour x 5280 feet/mile x (1 hour/3600 seconds) x 1 meter/3.2808 feet) = 40 meters/second |

Per UFSAR Section 2.8.3.6, the still water level used for Intake Structure analysis is 17.6 feet MSL. This is above the top of
the range of the Tide Level Recorder (0-LR-5195). The top of the Traveling Screen cover housings is about 18 feet MSL.
EAL 4 indicates achieving the design water level.

Thus, EAL 4 is written as:
| Bay Water Level At Or Above the Top of the Traveling Screen Cover Housing i

Per UFSAR Section 2.8.3.7, the predicted extreme low tide is -3.6 feet MSL and the plant is designed to safely operate at an
extreme low water level of -6.0 feet MSL. EAL 5 is based on the lower elevation.

Thus, EAL 5 is written as:
| Bay Water Level Is AT LEAST 6 Feet Below Mean Sea Level |

Surveillance Test Procedures provide a way to determine Bay level. _

Source Documents/References/Caleulations:
1. Updated Final Safety Analysis Report
2. Operating Instruction (OI) 46, Seismic Measurement Equipment

3. BG&E Drawing 60-220-E (M-31), Equipment Location Service Building, Water Treatment Area & Intake Structure
Section “J-J”

4. BG&E Internal Memorandum, J.E. Thorp to R.E. Denton, Emergency Action Level Review Criteria, June 1, 1990
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OTHER HAZARDS

Emergency Classification Level: UNUSUAL EVENT

Applicable Operational Modes: ALL
Calvert Cliffs Initiating Condition:
OUl  SEC Judgement

NUMARC Recognition Category: Hazards and Other Conditions Affecting Plant Safety

NUMARC Initiating Condition:

HUS  Other Conditions Existing Which in the Judgement of the Emergency Director Warrant Declaration of an Unusual
Event

Barrier: Not Applicable

NUMARC Generic Basis:

This <Generic> EAL is intended to address unanticipated conditions not addressed explicitly elsewhere but that