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SUBJECT:

References:

Response to Requests for Additional Information (RAIs) for
Emergency Action Level Changes

(1) Letter LR-N10-0355, Thomas Joyce to US NRC Document Control
Desk, "EMERGENCY ACTION LEVEL CHANGES," dated October
14, 2010.

(2) e-mail from Richard Ennis, NRC Project Manager, to Paul Duke,
PSEG Licensing Manager, "Draft RAI - Hope Creek and Salem
EAL Scheme Change," dated April 20, 2011.

In the reference 1 letter, PSEG Nuclear LLC (PSEG) submitted a request for Nuclear
Regulatory Commission (NRC) approval for the adoption of revised Emergency Action
Levels (EALs) for use at the Hope Creek Generating Station (HCGS) and Salem
Nuclear Generating Station (SGS) in accordance with 10 CFR 50, Appendix E, Section
IV(B)(1) and 10 CFR 50.4(b)(5). Subsequent to that submittal, the NRC provided RAIs
(reference 2) related to the reference 1 submittal. The PSEG response to the RAI is
provided in Attachment 1. Attachment 2 provides changes that were made to the EALs
submitted in reference 1 not specifically requested in the RAIs.
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As per NRC request, Attachment 3 provides the HCGS EAL Technical Bases (clean
version) updated with the changes made as described in Attachments 1 and 2.
Attachment 4 provides the SGS EAL Technical Bases (clean version) updated with the
changes made as described in Attachments 1 and 2.

This letter contains no new commitments and no revisions to existing commitments.

Should you have any questions concerning this letter, or require additional information,
please contact Lee Marabella at (856) 339-1208 or Craig Banner at (856) 339-1157.

Sincerely,

David Burgin
Manager - Emerg 6cy Preparedness

Attachments (4)

Attachment 1: Salem/Hope Creek Generating Stations Response to U.S. NRC Request
For Additional Information (RAI) Emergency Action Level Scheme
Change to NEI 99-01, Revision 5

Attachment 2: Salem/Hope Creek Generating Stations Additional Changes Not related
to NRC RAIs Emergency Action Level Scheme Change to NEI 99-01,
Revision 5

Attachment 3: HCGS Emergency Action Level Technical Bases Document (Clean
Version)

Attachment 4: SGS Emergency Action Level Technical Bases Document (Clean
Version)

C (with attachments)

Project Manager, Hope Creek Generating Station, Salem Units 1 and 2 and
Hope Creek, USNRC
Regional Administrator, Region I, USNRC
NRC Resident Inspector, Hope Creek, USNRC
NRC Resident Inspector, Salem Units 1 & 2, USNRC

C (without attachments)

Corporate Commitment Tracking Coordinator
Manager, NJ Bureau of Nuclear Engineering
Manager, Delaware Emergency Management Agency
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Emergency Action Level Scheme Change to NEI 99-01, Revision 5
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The section of the submittal titled "Event
Classification Guide (ECG) Use" is unique to the
typical licensee EAL document. Based on this, the
NRC staff needs the following information to support
the technical review:

a. Step 1, EC [Emergency Coordinator]
Judgment
As proposed, an event would be classified if
the Initiating Condition (IC) is met but the
related EAL is not. An EAL declaration is
based upon a combination of exceeding the
IC, related EALs, and being in the applicable
Operating Mode. All three must be satisfied
to warrant an EAL declaration. ICs are not
written as thresholds, per se, but are intended
to provide a one-line description of the
particular event, which coupled with the
detailed EAL thresholds, corresponding notes,
and the applicable Operating Mode, lead to
an informed and timely EAL declaration.
Please provide additional information to
support this deviation, or revise this section to
align with the generic EAL scheme
development guidance.

a. Revised Step 1 to align with EAL scheme
development guidance to include:

*Statement on purpose of IC

*Statement on applicability of Mode/OpCon
dependence

*Linkage of IC & EAL threshold

*Better guidance on use of EC Judgment
EALs.1 General

1
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Salem/Hope Creek Generating Stations
Response to U.S. Nuclear Regulatory Commission Request for Additional Information (RAI)

Emergency Action Level Scheme Change to NEI 99-01, Revision 5

RA _EA_[Question SIHC Response ..

b. Step 2.2, Duration Time Exceeded
Please explain the following:

* What effect not knowing the actual start
time has on the declaration timing?

" Why the assessment time is not considered
complete when the duration portion of the
applicable EAL is considered satisfied?

Please provide additional information to
support this deviation, or revise this section to
align with the generic EAL scheme
development guidance.

c. Step 3, Implementing Actions
The note that corresponds to this particular
step does not limit the time considered
acceptable for confirming actual plant
conditions. Please explain why the note does
not also state that this confirmation should be
within the 15-minute assessment window or
as specifically addressed in the particular
EAL, or revise this section to align with the
generic EAL scheme development guidance.

b. Not having or knowing an actual start time for an event
would not have an effect on declaration timing. As
stated in Step 2.1, the 15 minute assessment clock
would start when the event is known.
EAL Assessment time should be considered complete
when the duration portion of an EAL is satisfied, Step
2.2 has been reworded to state:

"If an event is recognized or reported and the
required duration time is known to have already
been exceeded or is unknown, the EAL assessment
time is also complete and classification per the
subject EAL should be declared without hesitation."

c. By writing convention, notes precede the section it
applies to which in this case is Step 4, Classification.
The referenced note is not associated with Step 3,
Implementing Actions. However, the note has been
moved to after the Step 4 Classification header but
before the paragraph to which it applies to remove any
confusion. This note does not address classification
timeliness as expectation for timely classifications are
outlined in the preceding section 2.1.

2
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Salem/Hope Creek Generating Stations
Response to U.S. Nuclear Regulatory Commission Request for Additional Information (RAI)

Emergency Action Level Scheme Change to NEI 99-01, Revision 5

.RAI [_EAL__] Q.on ].SIHC. Response

d. Step 4, Classification
The note stating that the EC should classify
and declare an emergency if the EC
determines that the EAL will be exceeded
within 2-hours is conservative and may lead
to event declarations that are ultimately
retracted. Where EAL timeframes apply, they
are already adequately addressed in the
specific EAL. All other EALs should be
classified based upon exceeding the specific
EAL threshold(s) as written. There are
already EALs in place for EC Judgment based
classifications. Please provide additional
justification to support this deviation or revise
accordingly. [Related to the response to this
RAI is the corresponding definition of
'imminent' from Attachment 3. Based upon
the response to this RAI, this definition may
need to be revised.]

e. Step 7, NRC Communications During An
Emergency Guidance
This step does not completely address the
requirements for NRC communications in 10
CFR 50.72 and discussed in NRC Information
Notice (IN) No. 87-58, "Continuous
Communications Following Emergency
Notifications." Please revise this step or
explain why it does not address that: (1) the
NRC notification is to be immediately after

d. Deleted the specified note. Revised the definition of
IMMINENT to read:

"Mitigation actions have been ineffective, additional
actions are not expected to be successful, and
trended information indicates that the event or
condition will occur. Where IMMINENT timeframes
are specified, they shall apply"

e. Section 7 has been revised to add conditions 1 and 2
as specified.

3
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Salem/Hope Creek Generating Stations
Response to U.S. Nuclear Regulatory Commission Request for Additional Information (RAI)

Emergency Action Level Scheme Change to NEI 99-01, Revision 5

:RA ,II. .. , ......... . .... . .AI EAL. Questiion: S/HC Response

notification of State and local agencies and
not later than one hour after the licensee
declaration as required by
10 CFR 50.72(a)(3); and (2) the licensee must
maintain an open, continuous communication
channel with the NRC Operations Center,
during the duration of the event, upon request
by the NRC.

EAL RU1.1 and RU1.2: Each EAL refers to the exact These EALs are split to reduce user burden and improve
same table, for the exact same time duration, and timeliness of emergency classification. On our wall charts
with the same Note being applicable. The only only one table and note are displayed with two separate
difference would be the incorporation of the Basis EALs that are physically an inch apart. The advantage of
information for each EAL. Please explain the rational splitting into two separate EALs is that the EAL Basis

2 RU1.1 for not combining these EALs in the site-specific EAL Document is much easier to use if one EAL Basis section
RU1.2 development method chosen by PSEG to aid in is specific to a Gaseous Release event and another EAL

reducing reader burden and possibly improve the Basis is specific to a Liquid Release event. If all the
timeliness of the declaration, information was in a single EAL basis section the user

would have unnecessary information to sift through if using
the EAL basis to assist with classification on either a
gaseous or liquid release.

EAL RAI.1 and RA1.2: Each EAL refers to the exact See response to RAI # 2 above.
same table, for the exact same time duration, and
with the same Note being applicable. The only

RA1.1 difference would be the incorporation of the Basis
3 information for each EAL. Please explain the rational

RA1 .2 for not combining these EALs in the site-specific EAL

development method chosen by PSEG to aid in
reducing reader burden and possibly improve the
timeliness of the declaration.

4



LR-Nl1-0217
ATTACHMENT 1

Salem/Hope Creek Generating Stations
Response to U.S. Nuclear Regulatory Commission Request for Additional Information (RAI)

Emergency Action Level Scheme Change to NEI 99-01, Revision 5

RAI EAL Question SIHC Response

EAL RS1.3 and RG1.3: Please explain why the Timing note is applicable to these EALs and was
RS1.3 timing note is not applicable to these EALs. Please incorrectly omitted. Bases have been revised for RALs

4 provide additional information to support this RS1.3 and RG1.3 to include the note.
RG1 .3 deviation, or revise this section to align with the

generic EAL scheme development guidance.

EAL RA3.1 [HCGS]: Please explain if HCGS has a Hope Creek does not have a Central Alarm Station (CAS).
security area that must be staffed to ensure access The CAS that services both Salem and Hope Creek is
to vital areas, through applicable security doors located at Salem Station and is included in Salem EAL

RA3.1 and/or barriers, to operate or monitor systems RA3.1. The explanation section of Hope Creek bases for
required to maintain plant safety functions. If HCGS RA3.1 includes this information.

[HCGS] has such an area, please revise this EAL to add this
area or provide justification for this area not being
included.

EAL RU2.1 [Salem]: The EAL Wallboard merely EAL revised to state:
specifies "Temporary ARM," requiring the user to "Temporary ARMs on 130ft elevation of the Containment
reference the EAL Technical Basis Document
(EALTBD) to determine that this refers only to those
area radiation monitors located on the 130' elevation

RU2.1 of the Containment or Fuel Handling Building. Based
6 upon lessons learned, information contained in the

[Salem] Basis section of the EAL, that directly relates to the
timing of an EAL or supports bounding the area or
issue of concern, are brought to the actual EAL
Threshold part of the document to ensure that this
note gets incorporated on the EAL Wallboard for
timely consideration by EAL decision makers.
Please explain why specific reference to the

5
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Salem/Hope Creek Generating Stations
Response to U.S. Nuclear Regulatory Commission Request for Additional Information (RAI)

Emergency Action Level Scheme Change to NEI 99-01, Revision 5

Question SIHC: Response

Temporary ARM on 130' elevation of the
Containment or Fuel Handling Building is not
included on the EAL Wallboard to facilitate clarity and
timely classification by EAL decision-makers, or
revise according.

EAL HU1.1: Please explain, in detail, the timeliness
of this EAL assessment, specifically how long it takes
to determine if the SMA-3 event Indicator is white. If
this indicator is not in the Control Room, please
include in explanation how long does it take to
determine and is the staff available (and qualified) to
make this determination

7 HU1.1

The HCGS Seismic Monitor System is located in the Upper
Relay Room which is in the Aux Bldg - Elevation 163'. It
would take - 2 minutes to traverse from the HCGS Control
Room to the Upper Relay Room and another 2-3 minutes
to obtain system status and relay to the control room.
Equipment Operators are qualified and available to make
this determination using procedure HC.OP-SO.SG-0001,
Seismic Instrumentation System Operations. This
procedure contains a Seismic Panel drawing indicating
where all associated alarms and flags are located.

The Salem Seismic Monitoring System Cabinet is in Salem
Unit #1 Control Room Equipment Room which is located
directly behind Salem #1 Control Room. The Nuclear
Control Operator (NCO) would exit the back door of the
Control Room and within a few seconds be at the Salem
Seismic Monitoring Cabinet. The NCO is readily available
and is qualified to obtain the needed seismic information.

EAL HU1.1 and HA1.1: Please explain how the Deleted the bases discussion and associated table

HU1.1 relationship table relating Acceleration (in g) to a correlating ground acceleration to the Richter Scale.
8 Richter Scale Magnitude was derived, or provide the

HA1.1 source for this information.

6
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.......... ~~~. ... . ... .... ...

a. Explain the effect that the licensee's adding of a
"visual observation" requirement has on the
timing of the classification, since the receipt of
the applicable alarm is typically what triggers the
assessment start time.

9

HU1.4

HA1.4

[HCGS]

a. The EAL thresholds of visual observation of flooding
used in HU1.4 and HA1.4 in the specified area is used
to ensure a room flooded alarm is a VALID alarm. This
visual observation and confirmation of level > 1" is
consistent with existing actions outlined in the control
room alarm response procedures and is also used as
an entry condition for EOP - 103/104, for Reactor
Building Control. Personnel in the control room have no
remote means to validate room water level and per
alarm response procedures, an operator is dispatched
to investigate and confirm the validity of the floor level
alarm. Based on the results of the field operator's
visual observation, the control room staff will have
adequate information to make an accurate and timely
event classification as well as to enter EOP
implementation if needed. If room flooded alarm was
spurious or not due to flooded conditions, no
classification would be made and EOP actions would
not be taken.
The Explanation/Discussion Section of the EAL bases
for these internal flooding EALs have been enhanced
to spell out that visual observation shall be performed
within the EAL (15 minute) assessment window and
that if visual observation results are not available within
15 minutes of alarm receipt the Emergency
Coordinator should assume the Alarm is valid and
immediately classify the flooding per either HUI.4 or
HA1.4. This practice will ensure that classification will
be made in a timely manner not to exceed 15 minutes.

7
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Emergency Action Level Scheme Change to NEI 99-01, Revision 5

RAI EAL. Question SIHCResponse

b. The listed areas in Table H-1 are not similar to b. Table H-1 "Plant Structures Containing Safe Shutdown
other licensees of the same design. Please Systems or Components" is derived from HCGS FSAR
explain in greater detail how these areas were Table 3.2-1 HCGS Classification Of Structures,
derived consistent with the generic EAL scheme Systems, And Components. These comprise all of the
development guidance. HCGS Category I structures which house safe

shutdown systems and components.

c. The Basis information states that flooding of an c. Deleted the cited statement regarding planned

area can be a direct result of a planned evolution evolutions from the basis discussion.

and as such does not warrant classification.
Please provide examples of planned evolutions
justifying this statement that would result in
flooding: greater than the Maximum Normal Floor
Levels referenced in EOP 103/104, the SSWS
Pump Room Flooded setpoint, or greater than
two inches of water in the listed areas.

EAL HU1.5: Please explain why the instrument(s) or The river level instrumentation available at both stations is
methods available for determining river level are not described in the bases discussion; For Hope Creek, "River
documented in the EAL to ensure the ability for timely level indication is displayed on LR-2220-1(2) which has a
and accurate classification, or revise the document to range of 72 ft to 102 ft"' and for Salem, "River level
include this information. indication is displayed in Unit 1 on LA-8639 which has a

10 HU1.5 range of 70 ft to 110 ft'." However, both Salem and Hope
Creek have backup secondary methods of detecting river
water levels. Therefore the EAL is not limited to a single
indication but rather any available indication.

8
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RAI: EAL Question SIHC Response

EAL HA1.1 [Salem]: Please explain, in detail, the SGS and HGS share a common site. Seismic events
timeliness of this EAL assessment, specifically how impact the entire site and as such each station (SGS and
long it takes to determine if the HCGS Operating HGS) maintain communications between operating staffs
Basis Earthquake (OBE) Seismic Switch has been regarding natural events that affect the site as a whole.
actuated. If this indicator is not available in the While SGS seismic instrumentation does not support
Control Room, explain how long does it take to timely assessment of OBE exceedance, SGS Procedure
determine and is the staff available (and qualified) to SC.OP.AB.ZZ-0004(Q) Earthquake specifies that a valid
make this determination. In addition, explain how actuation of the HCGS Seismic Switch (> 0.1g) is
Salem will maintain awareness of changes made to indication of OBE exceedance independent of analysis of
the HCGS Emergency Plan that impact this particular the SGS seismic recorders. Thus the SGS Alert threshold
EAL. specifies the use of the HCGS seismic indications which

HA1. 1 can be assessed in a timely manner (refer to RAI # 7 &

[Salem] #12 responses). Communications with the HCGS
operating staff to get immediate confirmation of ground
acceleration in excess of the OBE supports timely
assessment and classification of seismic events.
Regarding the timeliness of HCGS to determine OBE
exceedance, see response to RAI #12.

SGS and HCGS have a single common Emergency Plan
and corporate EP staff. All changes to the plan and
associated implementing procedures (EALs) are evaluated
for impact on the entire SGS/HCGS site. All changes to the
site Emergency Plan and EALs are performed by
Corporate Emergency Planning Staff.

EAL HAl.1 [HCGS]: Please clarify whether the The HCGS Seismic Monitor System is located in the Upper
HA1.1 amber alarm light on the Seismic Switch Power Relay Room which is in the Aux Bldg - Elevation 163'. It

12 [HCGS] Supply Drawer Panel 10C673 is located in the would take - 2 minutes to traverse from the Hope Creek
Control Room, and if not, how long does it take to Control Room to the Upper Relay Room and another 2-3
determine and is the staff available (and qualified) to minutes to obtain system status and relay to the control

9
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. . . .. • . . . .. . . .. ...... . . . .RAI EALQeQestion S/HC Response

make this determination. room. Equipment Operators are qualified and available to
make this determination using procedure HC.OP-SO.SG-
0001, Seismic Instrumentation System Operations. This
procedure contains a Seismic Panel drawing indicating
where all associated alarms and flags are located.

EAL HA1.2: The format of this EAL can reasonably Revised EAL format to remove potential for
lead to a misunderstanding of the logic. Specifically, misunderstanding.
the format can lead to the idea that the EAL is based
upon: (1) a tornado touching down, or (2) a
combination of high average wind speed and
degraded performance/visible damage indication.

13 HA1.2 Per the generic EAL scheme development guidance,
this EAL is based upon either a tornado touching
down or high average wind speed, and then either of
the degraded performance/visible damage criteria to
be satisfied. Please explain the rational for this
format, or revise to eliminate the potential for
misunderstanding the applicable logic for this EAL.

a. Please explain why there is not an Alert EAL for a. Added a new Alert EAL HA1.5 to address both high
River Level or revise accordingly to add an EAL and low river level corresponding to the Alert
for River Level applicable at the Alert classification.
classification level.

14 HA1.6 b. Please explain why a statement was added to b. Deleted the bases statement:
the Basis that excludes some crashes, since the

EAL is based upon contact and indications of "Minor contacts (not crashes) by onsite vehicles
degraded performance or visible damage. such as trucks, autos, forklifts, etc., are excluded
Please provide justification for this deviation and from classification under this EAL."
the effect it has on the timing of the
classification, or revise this EAL to align with the

10
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Emergency Action Level Scheme Change to NEI 99-01, Revision 5

EAL Question S/HC Response

generic EAL scheme development guidance.

EAL HU2.1: Please explain why a deviation to the The HU2.1 EAL Bases has been revised to align with the
assessment start time is necessary for a single fire or generic EAL guidance.

15 HU2.1 smoke detector alarm as indicated in EALTBD b.2, or
revise this EAL to align with the generic EAL scheme
development guidance.

EAL HA2.1: Please explain why a timing Deleted the HA2.1 15 minute timing requirement.
requirement was added for this EAL. The justification The proposed HA2.1 wording is in alignment with the intent
provided for adding a timing requirement to this EAL of the associated IC wording which specifies that the
is not of sufficient detail and erroneously assumes concern for this EAL is a fire affecting the operability of
that the timing basis for EAL HU2 is applicable to this safety systems required to establish or maintain safe
EAL. In addition, the necessary requirement for shutdown vs. a fire that has caused visible damage to a
assessing for visible damage or degraded Table H-1 structure or indications of degraded system
performance is not incorporated in this EAL (and performance.
HA2.2). Please provide further justification for these
deviations, or revise this EAL to align with the generic
EAL scheme development guidance.

16 HA2.1

11
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AI EAL Question Z: SIHC Response

EAL SA1.1: Please explain why this EAL is based on Revised SGS SA1.1 to read (same revision made to
the availability of power sources when EALs SU1.1, corresponding HCGS SA1.1):
SS1.1, and SG1 .1 are based upon power to the 4KV "AC power capability to 4 KV Vital Buses reduced to a
Vital Buses, or revise this EAL for consistency within single power source such that any additional single
the generic EAL scheme development guidance power source failure would result in a loss of all vital bus

AC power

17 SA1.1 AND

_ 15 minutes have elapsed (Note 3)"

Revised bases wording accordingly.

Deleted discussion section paragraph related to
availability of EDGs as a credited power source. The
statement added no value and was potentially confusing.

EAL SS2.1 [Salem]: A caveat was added to the EAL Deleted the SGS SS2.1 caveat:
to confirm the loss of control of safety-related "AND loss of control of Safety Related Equipment from
equipment from the Control Room. Please revise the Control Room has been confirmed"
this EAL to align with the generic EAL scheme
development guidance or explain reasoning for: (1)

SS2.1 additional caveat; (2) how this is confirmed; (3) the
18 location(s) from which this confirmation occurs, (4)

[Salem] the effect this has on EAL classification, and (5) the

personnel on shift qualified and available to perform
this confirmation.

12
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RAi EAL Question SIHC PResponse

EAL SU3.1 [HCGS]: Startup mode is not listed as an The generic NEI 99-01 Rev. 5 guidance does not specify
applicable operating mode for this EAL. Please "Startup Mode" applicability for IC SU8 from which HCGS

SU3.1 provide justification for this deviation, or revise SU3.1 is derived. There is no site specific basis for
19 [HCGS] accordingly to align with the generic EAL scheme inclusion of the Startup Mode associated with the intent of

development guidance. the generic bases.

EAL SS3.1 [HCGS]: Please explain why the Re-instated the following statement to bases SS3.1 for
information related to this EAL being necessary due both Salem and Hope Creek EAL Bases discussion:
to the gross failure of RPS is not included in this EAL, "Manual scram [trip] actions are not considered
or revise this EAL to align with the generic EAL successful if action away from the reactor control console

20 SS3.1 scheme development guidance. is required to scram [trip] the reactor. This EAL is still
[HCGS] applicable even if actions taken away from the reactor

control console are successful in shutting the reactor
down because the design limits of the fuel may have
been exceeded or because of the gross failure of the
Reactor Protection System to shut down the plant."

EAL SG3.1 [Salem]: The EAL Basis information Deleted the SGS SG3.1 bases statement:
states that a successful remote reactor trip will "Since this action is outside the control room, a
require classification under this EAL. The intent of successful remote Reactor Trip will require classification
this EAL is based upon the reactor not being under this EAL."

SG3.1 shutdown (i.e., no actions from within the Control
21 Room or anywhere else are successful in shutting

[Salem] down the reactor, and there are indications of

challenges to core cooling and heat removal as a
result). Please explain why this statement was
added to the EAL, or revise this EAL to align with the
generic EAL scheme development guidance.

13
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22

:EAL'

SU7.1

[HCGS]

Question.?:.. SIHC. Response
-- •... -4 ... . .... = . . ..

EAL SU7.1 [HCGS]: Please explain in more detail
why a 90-minute sampling criteria was added to the
basis, or revise this EAL to align with the generic EAL
scheme development guidance.

Deleted the HCGS SU7.1 bases statement:

" Obtaining timely (within 90 minutes) confirmatory
samples may be required to make this determination if
the High Alarm condition is suspected to not be related to
fuel clad degradation (per Abnormal Operating
Procedures)"

Deleted the term "Valid" from the EAL. All EAL thresholds
are based on valid indications. The specified alarm is
significantly high to exclude invalid indications.

EAL SU7.2 [HCGS]: A statement related to
excluding this EAL based upon normal plant
response was added to the Basis rather than just
adding 'unplanned' to the actual EAL. Please explain
the rational for adding this statement, or revise this
EAL to align with the generic EAL scheme
development guidance.

23
SU7.2

[HCGS]

The generic guidance from which HCGS EAL 7.2 is
derived is IC SU4 example EAL #2. The generic guidance
does not include the modifier "Unplanned" nor would there
ever be a "planned" increase in coolant activity above the
T.S. limits.

The cited statement excluding classification has been
revised to clarify that the exclusion is related to iodine
spikes that do not exceed the SU7.2 threshold limit:

"This spiking is a temporary excursion and is not caused
by a sudden fuel failure and should not be classified
under this EAL provided coolant activity does not exceed
the specified EAL threshold of 4 pCilgm DEI- 131."

The HCGS SU7.2 explanation section reference to
1OCFR100 was revised to reference 1OCFR50.67
consistent with the HCGS Technical Bases change for
RCS coolant activity limits.

14
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EAL Question S/HC Response. " . ......

EAL SU8.1 [HCGS]: Ten (10) minute and 24-hour For UNIDENTIFIED or PRESSURE BOUNDARY
average criterion were added to this EAL. Please LEAKAGE , the phrase "(Using 10 minute average)" is
explain in more detail why these criteria were added, used in this EAL as it refers to the normal and most reliable
or revise this EAL to align with the generic EAL method (obtained from the Drywell Level Leak Detection
scheme development guidance. instrumentation in the Radiation Monitoring System) used

by operators to obtain an accurate indication of RCS

SU8.1 UNIDENTIFIED LEAKAGE. The EAL bases have been
24 enhanced to specify that the 10 minute average threshold

[HCGS] criterion is part of the 15 minutes for EAL assessment such

that classification timeliness expectations will be
maintained.

For IDENTIFIED LEAKAGE, the phrase "(Averaged over

any 24 hour period)" has been deleted from the EAL.

Fission Barrier Matrix:

a. Please explain why PSEG is not using the a. PSEG proposes to maintain the current point system
standard method of determining the appropriate based barrier table as we feel it simplifies and is
classification level based upon indications of essentially the same as the standard method yet allows
loss/potential loss of each fission barrier, or revise for more timely and accurate initial PARs during a GE.
these EALs to align with the generic EAL scheme Operators and other ERO leaders have used the

25 FPB development guidance. system without issue for years and our assessment is
Matrix that this system is easier to use for Salem & Hope

Creek ERO leaders. Maintaining the current systems
will reduce operator burden compared to retraining
personnel on how to deal with barrier table
classifications. Since Salem and Hope Creek only have
two PAR options at GE level, the 2 point values that
correspond to GE conditions are used to quickly make
an initial predetermined PAR by the Emergency
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LR-N11-0217
ATTACHMENT 1

Salem/Hope Creek Generating Stations
Response to U.S. Nuclear Regulatory Commission Request for Additional Information (RAI)

Emergency Action Level Scheme Change to NEI 99-01, Revision 5

R!I EAL' Question. SHC Response...

b. The current EAL scheme (based upon
NUMARC/NESP-007) has several "other" site-
specific indicators. However, no "other" site-
specific indicators have been developed for the
proposed Fission Barrier Matrix based on NEI 99-
01, Revision 5, even though the NUMARC/NESP-
007 matrix is very similar. Please explain the
reasoning for excluding "other" site-specific
indicators, or revise this EAL to align with the
generic EAL scheme development guidance.

Coordinator. This method of barrier table classification
would continue to specify for each FP barrier if a barrier
is "lost" or "potentially lost" as this is how the condition
is documented and provided to the States and NRC in
the "Event Description" portion of our Initial Contact
Message Form.

b. The process used to generate the fission product
barrier thresholds included collection of site specific
input data with consideration for other potential fission
product barrier indicators not specifically identified
within the generic NEI 99-01 Revision 5 guidance.
Multiple drafts and site technical inter-disciplinary
reviews were conducted. A formal verification and
validation was performed using actual operating crews,
a formal review by the Safety Review Committee was
completed, all of which failed to identify any other plant
design specific applicable thresholds for inclusion in the
Table F-1 criteria.

The existing HCGS NUMARC/NESP-007 based FPB
EALs do not include any barrier loss or potential loss
thresholds that do not correspond to the proposed
HCGS NEI 99-01 Rev. 5 equivalent thresholds.

The existing SGS NUMARC/NESP-007 based FPB
EALs does include a Containment barrier potential loss
threshold that does not correspond to NEI 99-01 Rev. 5
equivalent thresholds (e.g., EAL #3.3.4.a - faulted SG
with SG tubes intact). This threshold was evaluated for
possible incorporation into the NEI 99-01 Rev. 5 basedI
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LR-Nll-0217
ATTACHMENT 1

Salem/Hope Creek Generating Stations
Response to U.S. Nuclear Regulatory Commission Request for Additional Information (RAI)

Emergency Action Level Scheme Change to NEI 99-01, Revision 5

ARAI L Question " .. HC Response

c. [HCGS] The RCS Barrier, Loss #4, from the
generic EAL development guidance, is needed in
this matrix to ensure it is an input into the logic
determination for the appropriate classification. If
the plant design is such that incorporation of the
threshold is impossible, then the guidance states
that development of another indicator of RCL loss,
above what is already in place, is required.
Please explain how this indicator, or removal
thereof, effects the logic progression of fission
barrier classification.

fission product barrier matrix. However, it was deemed
to neither meet the threshold definition of barrier
potential loss as intended by the generic NEI 99-01
scheme nor considered redundant to existing threshold
criteria. Additionally, it was deemed not to be a
condition that is a unique, plant-specific design-driven
consideration. This condition would apply to all PWRs
and, if worthy of being a threshold requiring emergency
classification, would have been included in the generic
scheme.

c. As detailed in the HCGS EAL Comparison Matrix, NEI
99-01 Rev. 5 RCS Loss #4 was deleted. For HCGS,
radiation levels indicative of the dispersal of reactor
coolant activity at the Technical Specification limit
(-0.1% clad damage) are so low that they cannot be
read on the DAPA radiation monitors. These monitors
are equipped with a source that ensures an on-scale
reading. The radiation levels equivalent to the NEI 99-
01 threshold would be offscale-low or masked by the
check source. There are no other radiation monitors
that can be used for this purpose.
Additionally, due to the inability of the DAPA radiation
monitors to distinguish between a cloud of released
RCS gases and shine from the reactor vessel and
adjacent piping/components, this RCS Loss has been
omitted as permitted by NEI 99-01. Other indications of
RCS leakage are being used, specifically Drywell
pressure > 1.68 psig due to RCS leakage. No other
site-specific indications of an RCS breach other than
those specified within NEI 99-01 Rev. 5 are available at
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LR-Nll-0217
ATTACHMENT 1

Salem/Hope Creek Generating Stations
Response to U.S. Nuclear Regulatory Commission Request for Additional Information (RAI)

Emergency Action Level Scheme Change to NEI 99-01, Revision 5

RAI EAL Question. S/HC.Response

HCGS.

It should be recognized that DAPA exceeding 2000
R/hr would most likely occur due to core uncovery
(RPV level < - 161 in.) as RPV water level decreases
below the top of active fuel. This condition will result in
appropriate escalation to a SAE in the Fission Product
Barrier Table, and hence the use of DAPA is not
needed to detect a loss of RCS barrier.

EAL CU1.1: Please explain why this EAL is based Revised both SGS and HCGS EALs CU 1.1 consistent with
on the availability of power sources when EAL CA1.1 response to RAI #17 above.

26 CU 1.1 is based upon power to the 4KV Vital Buses, or
revise this EAL for consistency within the generic
EAL scheme development guidance.

EAL CU2.1 [Salem]: A caveat was added to the EAL Deleted the SGS EAL CU2.1 caveat consistent with
to confirm the loss of control of safety-related response to RAI #18 above.
equipment from the Control Room. Please revise
this EAL to align with the generic EAL scheme
development guidance or explain reasoning for: (1)
additional caveat; (2) how this is confirmed; (3) the

CU2.1 location(s) from which this confirmation occurs, (4)
27 [Salem] the effect this has on EAL classification, and (5) the

personnel on shift qualified and available to perform
this confirmation.
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LR-N11-0217
ATTACHMENT I

Salem/Hope Creek Generating Stations
Response to U.S. Nuclear Regulatory Commission Request for Additional Information (RAI)

Emergency Action Level Scheme Change to NEI 99-01, Revision 5

RAI IEAL Question " "S/HC Response

EAL CS3.2 and CG3.2 [HCGS]: Please explain why The generic bases states that the use of radiation
an alternative threshold cannot be determined to monitoring as an EAL input may not be appropriate for
replace the expected site-specific radiation monitor some BWRs. Consistent with the NEI bases, these HCGS
threshold that cannot be implemented, or revise this monitors cannot be utilized for this purpose because of
EAL to align with the generic EAL scheme their location relative to the top of active fuel.

CS3.2 development guidance. No other installed radiation monitoring system exists that
28 CG3.2 can be utilized for this purpose. However, HCGS does

[HCGS] have extensive redundant RPV level monitoring capability
available to assess core uncovery in the Refueling Mode.
Additionally, consistent with indicators used in the EALs
derived from generic IC CS1 and CG1, unexplained RPV
leakage indications in Table C-1 have been incorporated
as other site specific indicators of inventory loss.
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ATTACHMENT 2
Salem/Hope Creek Generating Stations

Additional Changes Not Related to NRC RAIs
Emergency Action Level Scheme Change to NEI 99-01, Revision 5

EAL Tech'.. E
s Section .EAL Issue / Description of:Change, Justifiation

HU4.1
Deleted the "Contingency Event Title" column As requested, removed potentially sensitive security based

Hazards HA4.1 from the Security Contingency Event Summary information from distribution in the public domain.
Table from the EAL Bases discussions.

HS4.1

HA1.1

HAl .2 Editorial changes for consistency in:

H~l 3 Capitalization and emphasis techniques

Hazards EALs derived from the same generic wording should be

HAl 4 0 Use of the term Safety System presented consistently on a site-specific basis.

HA1.5 0 Wording relative to visible damage and
degraded system performance

HA1.6

System
Malfunction SU8.1 Added procedure reference: HC.OP-AB.CONT- Added reference supports RCS leakage determinations.

0006(Q) Drywell Leakage
[HCGS] •

1
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1. PURPOSE

This document provides an explanation and rationale for each Hope Creek Generating
Station (HCGS) Emergency Action Level (EAL). It should be used to facilitate review of the
HCGS EALs, provide historical documentation for future reference and serve as a training
aid. Decision-makers responsible for implementation of the Event Classification Guide (ECG)
may use this document as a technical reference in support of EAL interpretation. This
information may assist the Emergency Coordinator in making classifications, particularly
those involving judgment or multiple events. The information may also be useful in training,
for explaining event classifications to offsite officials, and facilitate regulatory review and
approval of the classification scheme.

The expectation is that emergency classifications are to be made as soon as conditions are
present and recognizable for the classification, but within 15 minutes or less in all cases of
conditions present. Use of this document for assistance is not intended to delay the
emergency classification.

This document is controlled pursuant to 10 CFR 50.54(q).

2. Emergency Classification Descriptions

The NRC and Federal Emergency Management Agency (FEMA) established four emergency
classes for fixed nuclear facilities.

An emergency class is used for grouping off-normal nuclear power plant conditions according
to their relative radiological seriousness and the time sensitive onsite and offsite actions
needed to respond to such conditions.

The four emergency classes are (in order of less severe to most severe):

* Unusual Event (UE)

* Alert (A)

• Site Area Emergency (SAE)

° General Emergency (GE)

Hope Creek Page 2 of 11 Rev. 0 (RAI)
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2.1 Unusual Event

Events are in progress or have occurred which indicate a potential degradation of the level of
safety of the plant or indicates a security threat to facility protection has been initiated.

* The lowest level of emergency at the plant, which can usually be handled by the normal
operating shift.

" No releases of radioactive material requiring offsite response or monitoring are
expected unless further degradation of safety systems occurs. Dose consequences in
Unrestricted Areas would not reach 20 mRem TEDE.

2.2 Alert

Events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable life
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION.

" Emergency Response personnel are required in addition to the normal operating shift.
The entire emergency response organization is called in. The TSC is activated, and the
EOF and ENC are manned and may activate if needed for support.

" Any release of radioactive material is expected to be limited to a small fraction of the
EPA Protective Action Guideline exposure levels. Dose consequences in Unrestricted
Areas would not reach 100 mRem'TEDE.

2.3 Site Area Emergency

Events are in progress or have occurred which involve an actual or likely failure of plant
functions needed for protection of the public or HOSTILE ACTION that result 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,

* The entire emergency response organization is activated.

* Any release of radioactive material is not expected to exceed EPA Protective Action
Guideline exposure levels beyond the plant boundary. Dose consequences in
Unrestricted Areas not to exceed 1000 mRem TEDE.
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2.4 General Emergency

Events are in process or have occurred which involve actual or IMMINENT substantial core
degradation or melting with potential for loss of containment integrity or HOSTILE ACTIONS
that result in an actual loss of physical control of the faci.lity.

* The entire emergency response organization is activated.

" Release of radioactive material can be expected to exceed EPA Protective Action
Guideline exposure levels of 1000 mRem TEDE in Unrestricted Areas.

3. Fission Product Barriers

Many of the EALs derived from the NEI 99-01 methodology are fission product barrier based.
That is, the conditions that define the EALs pertain to the loss or potential loss of one or more
of the three fission product barriers. "Loss" and "Potential Loss" signify the relative damage
and threat of damage to the barrier. "Loss" means the barrier no longer assures containment
of radioactive materials; "Potential Loss" infers an increased probability of barrier loss and
decreased certainty of maintaining the barrier.

3.1 Barrier Descriptions

The EAL fission product barriers are:

Fuel Clad Barrier (FB): The Fuel Clad barrier consists of the zirconium tubes which house
the ceramic uranium oxide pellets along with the end plugs which are welded into each end
of the fuel rods comprise the Fuel Clad barrier.

Reactor Coolant System Barrier (RB): The Reactor Coolant System barrier includes the
reactor vessel shell, vessel head, CRD housings, vessel nozzles and penetrations, and all
primary systems directly connected to the RPV up to the outermost primary containment
isolation valves.

Containment (CB): The Containment barrier includes the drywell, the torus, their respective
interconnecting paths, and other connections up to and including the outermost
containment isolation valves.

3.2 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria for event classification relate to fission product barrier loss or potential
loss:

UNUSUAL EVENT

ANY loss or ANY potential loss of Containment
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ALERT

ANY loss or ANY potential loss of either Fuel Clad or RCS

SITE AREA EMERGENCY

Loss or potential loss of ANY two barriers OR

Potential loss of 2 barriers with the loss of the 3 rd barrier

GENERAL EMERGENCY

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

Discrete threshold values associated with fission product barrier loss and potential loss are
given in Attachment 1, Use of Fission Product Barrier Table. The bases for the thresholds are
discussed in the following ECG sections:

* EP-HC-1 11-221 EAL Bases for Fuel Clad Barrier

* EP-HC-1 11-222 EAL Bases for RCS Barrier

* EP-HC-1 11-223 EAL Bases for Containment Barrier

A point system. (described in Attach.ment:l) is.used to determine fission product barrier
emergen cy classification levels as well as Protective Action Recommecndatiris. (PARs)- if a
General Emergency is declared.

4. EAL Relationship to EOPs

Where possible, the EALs have been made consistent with and.utilize the conditions defined
in the HCGS Emergency Operating Procedures (EOPs). While the symptoms that drive
operator actions specified in the EOPs are not indicative of all possible conditions which
warrant emergency classification,.they definethe -symptoms, independent of initiating events,
for which reactor plant safety and/or fission product barrier integrity are threate.r.ed. When
these symptoms are clearly representative of one of the NEI Initiating Conditions, they have
been utilized as an EAL. This permits rapid classification of emergency situations based on
plant conditions without-the need for additional evaluation or event diagnosis. Although some
of the EALs presented here are based on conditions defined in the EOPs, classification of
emergencies using these EALs is not dependent upon EOP entry or execution. The EALs can
be utilized independently or in conjunction with the EOPs.

5. Symptom-Based vs. Event-Based Approach

To the extent possible, the EALs are symptom-based; that is, the action level threshold is
defined by values of key plant operating parameters that identify emergency or potential
emergency conditions. This approach is appropriate because it allows the full scope of
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variations in the types of events to be classified as emergencies. However, a purely symptom-
based approach is not sufficient to address all events for which emergency classification is
appropriate. Particular events to which no predetermined symptoms can be ascribed have
also been utilized as EALs since they may be indicative of potentially more serious conditions
not yet fully realized.

6. EAL Organization

6.1 EAL Groups

The EAL scheme is divided into three broad groups:

* EALs applicable under all plant Operational Conditions (OPCONs) - This group would
be reviewed by the EAL-user any time emergency classification is considered.

* EALs applicable only under hot OPCONs - This group would only be reviewed by the
EAL-user when the plant is in Hot Shutdown, Startup or Power Operations OPCONs.

• EALs applicable only under cold OPCONs - This group would only be reviewed by the
EAL-user when the plant is in Cold Shutdown or Refueling OPCONs or when the RPV
is defueled.

The purpose of the groups is to avoid review of hot condition EALs when the plant is in a cold
condition and avoid review of cold condition EALs when the plant is in a hot condition. This
approach significantly minimizes the total number of EALs that must be reviewed by the EAL-
user for a given plant condition, reduces EAL-user reading burden and, thereby, speeds
identification of the EAL that applies to the emergency.

6.2 EAL Categories and Subcategories

Within each EAL group, EALs are assigned to categories/subcategories. Category titles
generally align with the EAL Recognition Categories of NEI 99-01.

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.
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The HCGS EAL categories/subcategories and their relationship to NEI Recognition Categories
are listed below.

HCGS EALs

Category I Subcategory

Group: Any Operating Mode:

R - Abnormal Rad Release / Rad Effluent 1 - Offsite Rad Conditions
2 - Onsite Rad Conditions/Fuel Pool

Events
3 - CR/CAS Rad

E - ISFSI Spent Fuel Transit & Storage

H - Hazards & Other Conditions Affecting 1 - Natural & Destructive Phenomena
Plant Safety 2 - Fire or Explosion

3 - Hazardous Gas
4 - Security
5 - Control Room Evacuation
6 - EC Judgment

Group: Hot Conditions:

S - System Malfunction 1 - Loss of AC Power
2 - Loss of DC Power
3 - ATWS / Criticality
4 - Inability to Reach or Maintain

Shutdown Conditions
5 - Instrumentation
6 - Communications
7 - F•iel Clad .De•radation
8..- RCS Leakage

F - Fission Product Barrier.Degradation None

Group: Cold Conditions:

C - Cold Shutdown / Refuel System 1 - Loss of AC Power
Malfunction 2 - Loss of DC Power

3 - RPV Level
4 - RCS Temperature
5 - Communications
6 - Inadvertent Criticality

7. Operational Condition Applicability

With the exception of ISFSI (which is not assigned an OPCON), NEI 99-01 assigns one or
more operational conditions to each EAL. The ISFSl EAL will be applicable in all OPCONs at
Hope Creek Generating Station; as such, OPCON applicability is N/A for the ISFSI EAL.

7.1 OPCON Definitions

1 Power Operations

Reactor mode switch is in RUN

2 Startup
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The mode switch is in STARTUP/HOT STANDBY

3 Hot Shutdown

The mode switch is in SHUTDOWN and reactor coolant temperature is > 200OF

4 Cold Shutdown

The mode switch is in SHUTDOWN and reactor coolant temperature is < 200OF

5 Refueling

The mode switch is in REFUEL or SHUTDOWN and reactor coolant temperature
is <5 1401F with fuel in the vessel and vessel head closure bolts less than fully
tensioned or head removed

7.2 Added NEI 99-01 condition

D Defueled

All reactor fuel removed from RPV. (Full core off load during refueling or
extended outage).

(Although Defueled is not a Technical Specification defined OPCON, it
corresponds to the Refueling OPCON when all reactor fuel is removed from the
RPV.)

7.3 Applicability

The plant operational condition that exists at the time that the event occurs (prior to any
protective system or operator action is initiated in response to the condition) should be
compared to the operational condition applicability of the EALs. If a lower or higher plant
operational condition is reached before the emergency classification is made, the declaration
shall be based on the operational condition that existed at the time the event occurred.

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that have Cold
Shutdown or Refueling for OPCON applicability, even if Hot Shutdown (or a higher OPCON) is
entered during any subsequent heat-up. In particular, the fission product barrier EALs are
applicable only to events that initiate in Hot Shutdown or higher.

8. EAL Technical Bases Organization

EAL technical bases are provided for each EAL according to:

* EAL category (R, E, H, S, F and C)

* EAL subcategory
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Figures cited in EAL basis discussions are provided in Attachment 2. EAL defined terms and
abbreviations and acronyms are listed in Attachments 3 and 4, respectively.

For each EAL, the following information is provided:

* EAL Category Letter & Title

* EAL Subcategory Number & Title

* Initiating Condition

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

" OPCON Applicability

One or more of the following OPCONs comprise the conditions to which each EAL is
applicable: 1 - Power Operations, 2 - Startup, 3 - Hot Shutdown, 4 - Cold Shutdown, 5 -
Refueling, D - Defueled, N/A - Not Applicable or All.

For Fission Product Barrier Table bases, OPCON Applicability is always OPCON 1, 2
and 3. For these EALs, the barrier threat (Loss or Potential Loss) is listed.

" EAL# and Classification Level (EAL# & Point Value for Fission Product Barrier Table
EAL bases):

The EAL number is a unique identifier to support accurate communication of the
emergency classification to onsite and offsite personnel. Four characters define each
EAL identifier:

Category R, E, H, S and C EALs: (Example: SU7.1)

1. First character (letter) - Corresponds to the EAL category (R, E, H, S or C)

2. Second character (letter) - Emergency classification level: U for Unusual
Event, A for Alert, S for Site Area Emergency, or G for General Emergency

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

4. Fourth character (number): The numerical sequence of the EAL within the
EAL subcategory. If the subcategory has only one EAL, it is given the number
one (1).
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Selected EALs in Category H have been designated as "Common Site" events.
These events are annotated with the phrase "(Common Site)" immediately
following the classification level.

Category F Fission Product Barrier EALs: (Example CB4-P)

1. First and second characters (letters) identify the barrier to which the EAL
applies.

FB: Fuel Clad Barrier

RB: Reactor Coolant Barrier

CB: Containment Barrier

2. Third character (number) - Sequential number beginning with the number
one (1) for the first threshold in the barrier loss or potential loss of the Fission
Product Barrier Table (Attachment 1)

3. Last character (letter) preceded by a dash (-) designates if EAL is for a
potential loss or loss of the barrier in question.

P: Potential Loss

L: Loss

* EAL (enclosed in rectangle)

Exact wording of the EAL as it appears in the EAL wallcharts.

* Basis

The basis discussion applicable to the EAL taken from NEI 99-01.

* Explanation/Discussion/Definitions

Description of the site-specific rationale for the EAL.

o EAL Basis Reference(s)

Source documentation from which the EAL is derived. The first reference in each list
gives the NEI 99-01 IC and example EAL number. A cross-reference of HCGS EALs
and NEI 99-01 ICs/EALs is given in Attachment 5.
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9. REFERENCES

9.1 NEI 99-01 Revision 5, Methodology for Development of Emergency Action Levels,
Final, February 2008 (ADAMS Accession Number of ML080450149)

9.2 NRC Regulatory Issue Summary (RIS) 2003-18, Supplement 2, Use of Nuclear Energy
Institute (NEI) 99-01, Methodology for Development of Emergency Action Levels
Revision 4, Dated January 2003 (December 12, 2005) (ADAMS Accession Number of
ML051450482)

9.3 NRC Regulatory Issue Summary (RIS) 2007-02 Clarification of NRC Guidance for
Emergency Notifications During Quickly Changing Events, Dated February 2007
(ADAMS Accession Number of ML06237031 1)

9.4 Hope Creek EAL Comparison Matrix - NRC submittal document that defines
differences between NEI 99-01, Rev. 05 and PSEG submitted HC EALs
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EVENT CLASSIFICATION GUIDE (ECG) USE

NOTE

It is expected the Shift Manager (SM) always serves as the Emergency Coordinator
(EC) during the initiating event even if the SM is out of the control room. The Control
Room Supervisor (CRS) assumes operational command and control responsibility for
the shift crew but not as the EC. The CRS should ensure that the SM is immediately
called back to the control room on any conditions that require ECG assessment. Only
if the SM is not able (sick or hurt) may the CRS serve as the EC.

I1. EC Judgment

The EALs described in the ECG are not all inclusive and will not identify each and every
condition, parameter or event which could lead to an event classification. The following
guidance should be used by the EC:

Initiating Conditions (ICs) are not written as EAL thresholds but do provide a one-line
event description which will coincide with a more detailed EAL threshold description.

All ICs/EALs have mode/operating condition (OpCon) applicability which must be
satisfied for an IC/EAL to be used for event classification.

IF an IC/EAL has been exceeded,

THEN, CLASSIFY the event lAW the EAL.

IF however, it is clear that the IC/EAL has NOT been exceeded (and will not),

THEN DO NOT CLASSIFY the event.

IF exceeding an IC/EAL threshold is questionable, (unclear),

THEN the EC must use his best judgement, as needed review the EAL Bases
document and CLASSIFY the event lAW the most appropriate IC/EAL.

In any case,

IF the plant conditions are equivalent to one of the four emergency classes as
described in Section 2 of EP-HC-1 11-201,

THEN CLASSIFY the event based on EC discretion IAW EALs HU 6.1 or HA6.1 or
HS 6.1 or HG 6.1 in the EC Judgment Section, EP-HC-111-212.
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2. Assessment Time

2.1 Timeliness

Assessment of an Emergency Condition should be completed in a timely manner, which is
considered to be within 15 minutes of when events are known or should have been known.
If an EAL specifies a duration time (e.g., loss of annunciators for 15 minutes or longer), the
assessment time runs concurrently with the EAL duration time and is the same length.

2.2 Duration Time Exceeded

If an event is recognized or reported and the required duration time is known to have already
been exceeded or is unknown, the EAL assessment time is also complete and classification
per the subject EAL should be declared without hesitation.

3. Implementing Actions

The ECG is not a stand-alone document. At times, the ECG will refer the user. to other
attachments or procedures for accomplishment of specific evolutions such as: Accountability,
Recovery, development of PARs, etc. The ECG should be considered an "Implementing
Procedure" and used in accordance with the requirements of a Level 2 - Reference Use
procedure as defined in HU-AA-1 04-101, Procedure Use and Adherence. The ECG
classification sections allow for judgment and decision nriaking as to whether or not an EAL is
exceeded.

4. Classification

NOTE

Comparison of redundant instrumentation, indications, and/or alarms should be used to
confirm actual plant conditions.

The primary tools for determining the emergency classification level are the EAL wallcharts.
The user of the EAL wallcharts may (but is not required to) consult the EAL Technical. Bases in
order to obtain additional information concerning the EALs under classification consideration.
To use the EAL wallcharts, follow this sequence:

1. Assess the event and/or plant conditions and determine which EAL Group is most
appropriate.

2. Review EAL categories and subcategories on the appropriate wallcharts.

3. For each applicable subcategory, review EALs in the subcategory beginning with the
highest emergency classification level to the lowest classification level (left to right).
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4. If the HOT conditions walichart is employed, also review the Fission Product Barrier
(FPB) Table (Wallchart sheet 3) as follows:

a. Examine the FPB categories in the left column of the table.

b. Select the category that most likely coincides with event conditions.

c. Review all thresholds in this category for each fission product barrier.

d. For each threshold that is exceeded, identify its point value and determine the
classification level in accordance with the instructions on the Fission Product Barrier
Table (or in EAL Technical Basis, Attachment 1).

5. REVIEW the associated EALs as compared to the event and SELECT the highest
appropriate emergency. If identification of an EAL is questionable refer to paragraph 1
above.

If there is any doubt with regard to assessment of a particular EAL, the ECG EAL
Technical Basis Document should be reviewed. Words contained in an EAL that appear
in uppercase and bold print (e.g., VALID) are defined at the end of the basis for the
EAL. Words or numbers contained in an EAL that are in bold print but not uppercase
are EAL threshold values (e.g., ?> 15 minutes).

6. If an EAL has been exceeded, equal level EALs or lower level EALs are not required to
be seperately reported as long as the applicable information is communicated to the
NRC using ECG Attachment 5, EP-HC-1 1 1-F5, NRC Data Sheet Completion
Reference.

7. When the Shift Manager (SM) is the Emergency Coordinator, the Shift Technical
Advisor (STA) is responsible to perform an independent verification of the EAL
classification. The STA verification does not alleviate the requirement of the SM to
make a timely classification. Should the SM fill the STA role, independent verification of
the EAL classification will be delegated to another on-shift SRO, the Independent
Assessor.

8. Identify and implement the referenced ECG form based on the Emergency
Classification Level.

* Unusual Event Implement EC-HC-111-F1

" Alert Implement EC-HC-111 -F2

" Site Area Emergency Implement EC-HC-111-F3

* General Emergency Implement EC-HC-111-F4

" Unusual Event (Common Site) Implement EC-HC-1 11-F8
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9. Continue assessment after classification and attachment initiation, by returning to the
EAL wallcharts to review EALs that may result in escalation/de-escalation of the
emergency level.

5. Emergency Short Duration Events

1. A Short Duration emergency event is a transitory event that meets or exceeds one or
more EALs for less than 15 minutes (i.e., action is taken and the plant returned to a
condition in which no EAL applies). For a Short Duration event the Control Room Staff
is aware of the event and realizes that an EAL had been exceeded.

2. Short Duration events that occur will be assessed and emergency classification made,
if appropriate, within 15 minutes of control room indications or the receipt of the
information, indicating that an EAL has or had been exceeded. This classification is to
be made even if no EALs are currently being exceeded (i.e., actions have been taken
to stabilize the Plant such that no EALs currently apply).

3. For some events, the condition may be corrected before a declaration has been made.
The key consideration in-this situation -is to determine whether or not furither plant
damage occurred"While theF corrective acti6ns were being taken. In some situations, this
can be readily determined, in other sitbations, further analyses (e.g., coolant
radiochemistry sampling, may be necessary). Classify the event as indicated and
ternninate the emergeidcy onc6 assessment shows that there were no conseluences
from the event and vthor termi nti 0 Criteria are met.

4. Guidance for classifying transient events addresses the period of time of event-
recognitior and classification (15 minutes). However,•in cases when EAL declaration
criteria may be mdt morinentaril'y during the normal exýp'ected.response'of the plant,
declaration requirements should not be considered to be met when the conditions are a
part of the designed plant response, or result from appropriate Operator actions.

6. Conditions Discovered After-the-Fact

There may be cases in which a plant condition that exceeded an EAL was not recognized at
the time of occurrence but is identified well after the condition has occurred (e.g., as a result of
routine log or record review), and the condition no longer exists. In these cases, an
emergency should not be declared. Reporting requirements of 10 CFR 50.72 are applicable
and the guidance of NUREG-1 022, Rev. 2, Section 3, should be applied.

1. An After-the-Fact event is defined as an event that exceeded an EAL threshold and
was not recognized at the time of occurrence but is identified greater than 1 hour after
the condition has occurred (e.g., as a result of a routine log review, record review, post
trip review, engineering evaluation) and the condition no longer exists.

2. For an After-the-Fact event the Control Room Staff was either not aware of the event or
did not realize that an EAL was exceeded at the time of the occurrence.
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3. Plant emergency events that are in progress or have occurred with ongoing adverse
consequences/effects should not be considered After-the-Fact events and should
therefore be classified and declared as an ongoing emergency event.

4. EMERGENCY CONDITIONS - After-the-Fact events that occur will be assessed and
evaluated to ensure that no EAL currently applies. An emergency declaration is NOT
required and a non-emergency, One-Hour Report should be initiated in accordance
with non-emergency RALs in the ECG.

7. NRC Communications During An Emergency Guidance

1. Complete and accurate communications with the NRC Operations Center during
emergencies is required and expected. The purpose of notifying the NRC within one-
hour of an emergency, is to provide event information when immediate NRC action may
be required to protect the public health and safety OR when the NRC needs accurate
and timely information to respond to heightened public concern. If the information we
provide is not accurate or does not contain sufficient detail, then we hamper the NRC
from doing their job.

2. The NRC Data Sheet, along with the Initial Contact Message Form, is the primary
vehicle to ensure the NRC is kept informed. General Guidance on completing the event
description portion of the NRC Data Sheet is provided in the NRC Data Sheet (ECG
Attachment 5).

3. The NRC notification is to be made immediately after notification of State and local
agencies and not later than one hour after the licensee declaration as required by
10 CFR 50.72(a)(3).

4. An open, continuous communication channel shall be maintained with the NRC
Operations Center, during the duration of the event, upon request by the NRC.

8. Event Retraction Guidance

IF an ENS notification to the NRC was made as directed by the applicable
ECG Attachment AND it is later determined that the event or condition is
not reportable,

THEN the notification may be retracted as follows:

1. OBTAIN both the Operations Shift Manager's and Shift Manager's approval of any
proposed retractions. Ensure Reg Assurance is consulted prior to approval to retract an
Event.

2. COMPLETE Page 1 of the ECG Attachment 5, EP-HC-1 11 -F5, NRC Data Sheet
Completion Reference, providing a retraction of the original notification. Event
Description Section of NRC Data Sheet should explain the rationale for the retraction.
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3. NOTIFY the NRC Operations Center and NRC Resident Inspector.

4. RECORD on the NRC Data Sheet the name of the NRC contact that received the
retraction information.

5. FORWARD the retraction NRC Data Sheet with the rest of the original attachment of
the ECG that was implemented when the original notification was made to the
Operations Shift Manager.

9. Common Site Events Guidance

1. Selected EALs.in Category H (Unusual Event level only) have been designated as
"Common Site" events. These events will be annotated with the words "Common Site"
just below the OPCON applicability line in the wallcharts and next to the classification
level in the EAL Bases document.

2. The Common Site UE ECG Attachment 8, EP-HC-111-F8, Declaration of "Common
Site" UE, will direct the SM to establish agreement on which SM will declare and report
the event. Therefore, either Salem or Hope Creek will report Common Site Unusual
Events, but not both.

3. Events classified at an Alert or. higher l.evel require p!ant specific information to be
provided to the states of New Jersey and Delaware, the NRC, and to PSEG Emergency
Response Facilities and therefore will not be classified as common site events.

10. EAL Classification Considerations

1. Planned evolutions involve preplanning to address the limitations imposed by the
condition, the performance of required .surveillance testing, and the implementation of
specific controls prior to knowingly entering the condition in accordance with the
specific requirements of the HCGS Technical Specifications. Activities which cause the
site to operate beyond that allowed by the HCGS Technical Specifications, planned or
unplanned, may result in an EAL threshold being met or exceeded. Planned
evolutions to test, manipulate, repair" perform maintenance or modifications to
systems and equipment that result in an EAL value being met or exceeded are
not subject to classification and activation requirements as: long as the evolution
proceeds as planned and is within the operational limitations imposed by the
specific operating license. However, these conditions may be subject to the reporting
requirements of 10 CFR 50.72.

2. All classifications are to be based upon VALID indications, reports or conditions.
Indications, reports or conditions are considered VALID when they are verified by (1)
an instrument channel check, or (2) indications on related or redundant indications, or
(3) by direct observation by plant personnel, such that doubt related to the indication's
operability, the condition's existence, or the report's accuracy is removed. Implicit in this
definition is the need for timely assessment.
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3. Although the majority of the EALs provide very specific thresholds, the Emergency
Coordinator must remain alert to events or conditions that lead to the conclusion that
exceeding the EAL is IMMINENT. If, in the judgment of the Emergency Coordinator, an
IMMINENT situation is at hand, the classification should be made as if the threshold
has been exceeded. While this is particularly prudent at the higher emergency
classification levels (as the early classification may provide for more effective
implementation of protective measures), it is nonetheless applicable to all emergency
classification levels.

4. When multiple simultaneous events occur, the emergency classification level is based
on the highest EAL reached. For example, two Alerts remain in the Alert category. Or,
an Alert and a Site Area Emergency is a Site Area Emergency. Further guidance is
provided in RIS 2007-02, Clarification of NRC Guidance for Emergency Notifications
During Quickly Changing Events.

5. Another important aspect of usable EAL guidance is the consideration of what to do
when the risk posed by an emergency is clearly decreasing. A combination approach
involving recovery from General Emergencies and some Site Area Emergencies and
termination from Unusual Events, Alerts, and certain Site Area Emergencies causing no
long term plant damage appears to be the best choice. Downgrading to lower
emergency classification levels adds notifications but may have merit under certain
circumstances. Refer to procedure NC.EP-EP.ZZ-0405, Emergency Termination -

Reduction - Recovery, for detailed directions.

6. The logic used for the Fission Product Barrier EALs reflects the following
considerations:

* The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the
Primary Containment Barrier. Unusual Events associated with RCS and Fuel
Clad Barriers are addressed under EALs in Category S, System Malfunctions.

" 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 Primary 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 Primary Containment
barrier. When no event is in progress (Loss or Potential Loss of either Fuel Clad
and/or RCS barrier) the Primary Containment Barrier status is addressed by
Technical Specifications.
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer

All

RUI.1 - UNUSUAL EVENT

EAL:

VALID gaseous monitor reading > Table R-1 column "UE"

AND

_ 60 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator 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.
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-Table R- Effluent M6nitr' Classification Thresholds*

[Release Point Monitor GE SAE ALERT UE*

SPDS - (Total)
Offsite Gas

Rad Release

SPIDS Point

B5097

o__ROR

In)

0
U)

SUM of:
FRVS Vent NG

+

North Plant
Vent NG

+

South Plant
Vent NG

+

Hardened
Torus Vent NG

SUM of:
9RX680

+

9RX590
+

9RX580

+

9RX51 8

5.25E+08
pCi/sec

5.25E+07
pCi/sec

3.OE+06 pCi/sec 3.OE+04 pCi/sec

The lesser of the following
thresholds:

Liquid 9 >200X the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508 ..

Discharge • >5,80E-02 uCi/cc Setpoint

0 >1.50E-02 uCi/cc - CST
disc.irge only

, The lesser of the following
Cooling Tower th'resholds: 2X the High Alarm

9RX506 i
Blowdown R > 200X the High Alarm Setpoint Setpoint

,;>1.64E-03 pCi/cc

TB Circ Water
Discharge 9RX505

The lesser of the following
thresholds:

0 > 200X the High Alarm Setpoint
0 > 4.80E-04 pCi/cc- for

continuous release
* >5.80E-02 uCi/cc for batch

release

2X the High Alarm
Setpoint

-I

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses a potential decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.
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The multiple of two times the ODCM limits is specified in EAL RU1.1 only to distinguish
between non-emergency conditions. While this multiple obviously corresponds to an off-site
dose or dose rate, the emphasis in classifying this event is the degradation in the level of
safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation
monitor readings to exceed the threshold identified in the EAL.

This EAL is intended for sites that have established, effluent monitoring on non-routine release

pathways for which a discharge permit would not normally be prepared.

Explanation/Discussion/Definitions:

The column "UE" gaseous release value in Table R-1 represents two (2) times the calculated
ODCM release rate limits.

Instrumentation that may be used to assess this EAL is listed below:

* SPDS Point B5097 - Offsite Gas Rad Release

The SPDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

* 9RX680 (RE-4811A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.

" 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

* 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources.

" 9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RRX517 (high range) and the HTV flow rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.
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Definitions:

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU1 Example EAL #1
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive Gaseous

Effluent Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)

Hope Creek Page 4 of 4 Rev. 0 (draft E)
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer

EAL# & Classification Level: RU1.2 - UNUSUAL EVENT

OPCON Applicability: All

EAL:

ANY VALID liquid monitor reading > Table R-1 column "UE"

AND

_ 60 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator 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.
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Table R-1 Effluent Monitor Classification Thresholds* .

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite Gas B5097

Rad Release

OR OR

SUM of: SUM of:
FRVS Vent NG 9RX680

0 5.25E+08 35.E25Epi0seo + + 52E0 5.5+73.0E+06 pCi/sec 3.0E+04 pCi/sec
pCi/sec pCi/sec

North Plant 9RX590
Vent NG

+ +

South Plant 9RX580
Vent NG

+ +
Hardened

Torus Vent NG

The lesser of the following
thresholds:

Liquid • >200X the High.Alarm Setpoint 2X the High Alarm
Radwaste 9RX508

adischare X >5.80E-02 uCi/cc SetpointDischarge %.v...,.

• >1.50E-02 uCi/cc - CST.
discharge only

Theh. .lesser of the following.

"2 Cooling Tower thresholds: 2X the High Alarm
Blowdown 9X506 > 200X the High Alarm Setl~oint Setpoint

" • >1.64E-03 pCi/cc

The lesser of the following
thresholds:

TB Circ Water . > 200X the High Alarm Setpoint 2X the High Alarm
Discharge 9RX505 - > 4.80E-04 pCi/cc - for Setpoint

continuous release
* >5.80E-02 uCi/cc for batch

release

• For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses a potential decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.
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The multiple of two times the ODCM limits is specified in EAL RU1.2 only to distinguish
between non-emergency conditions. While this multiple obviously corresponds to an off-site
dose or dose rate, the emphasis in classifying this event is the degradation in the level of
safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation
monitor readings to exceed the threshold identified in the EAL.

This EAL is intended for sites that have established effluent monitoring on non-routine liquid
release pathways for which a discharge permit would not normally be prepared (Cooling Water
Blowdown & TB Circ Water) as well as planned batch releases for which a radioactivity
discharge permit is prepared (Radwaste Discharge).

Explanation/DiscussionlDefinitions:

The column "UE" liquid release values in Table R-1 represent two (2) times the current High
Alarm Setpoint based on the current liquid release pathway discharge permit for the specified
monitor. Instrumentation that may be used to assess this EAL is listed below:

" 9RX508 (RE-4861) Liquid Radwaste Discharge (Upper Range is 5.8E-02 uCi/cc)

The Liquid Radwaste Discharge Line Monitor provides the alarm and automatic
termination of liquid radioactive material releases from the liquid rad waste treatment
and monitoring system.

" 9RX506 (RE-8817) Cooling Tower Blowdown (Upper Range is 1.OE-02 uCi/cc)

The Cooling Tower Blowdown Effluent Radiation Monitor monitors radioactivity in the
cooling tower blowdown before it is discharged into the Delaware River and warns
personnel of an excessive amount of radioactivity (greater than ODCM Limits) being
released to the environment. The Cooling-Tower Blowdown Effluent Monitor provides
an Alarm function only for releases into the environment.

* 9RX505 (RE-4557) Turbine Building Circulating Water Dewatering Sump Discharge
(Upper Range is 5.8E-02 uCi/cc)

The Turbine Building Circulating Water Dewatering Sump Discharge Monitor provides
alarm and automatic termination of liquid radioactive releases from the circulating water
dewatering sump. The sump pumps discharge to the circulating water system to the
cooling tower basin. The Turbine Building Circulating Water Dewatering Sump is a
normal radwaste discharge pathway and is monitored as such because of possible
contamination from the Turbine Building Ventilation drains.

Definitions:

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
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indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the conditiohn's existence, orthe repoirt's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AUl Example EAL #2
2. HCGS Offsite Dose Calculation Manual (ODCM), Section 3.3.7.10 - Radioactive Liquid

Effluent Monitoring Instrumentation
3. HCGS Offsite Dose Calculation Manual (ODCM), Table 1-1 Parameters for Liquid Alarm

Setpoint Determination
4. HCGS Offsite Dose Calculation Manual (ODCM), Appendix A, Evaluation of Default MPC

Value for Liquid Effluent Monitors
5. HC UFSAR TABLE 11.5-1 - Hope Creek Radiation Monitoring Systems, Rev 10

Hope Creek Page 4 of 4 Rev. 0 (draft E)

EAL# RU 1.2



HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer

EAL# & Classification Level: RU1.3 - UNUSUAL EVENT

OPCON Applicability: All

EAL:

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > Table R-2 column "UE"

AND

_ 60 minutes have elapsed (Note 2)

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

Table R-2 Effluent Sample Classification Thresholds.

Release Point Sample ALERT UE

NG 7.10E-01 pCi/cc 7.10E-03 pCi/ccFRVS Vent
1-131 8.20E-04 pCi/cc 8.20E-06 pCi/cc

NG 1.52E-01 pCi/cc 1.52E-03 pCi/cc
o North Plant Vent

1-131 1.80E-04 pCi/cc 1.80E-06 pCi/cc

NG 1.44E-02 pCi/cc 1.44E-04 pCi/ccSouth Plant Vent
1-131 1.68E-05 pCi/cc 1.68E-07 pCi/cc

Unmonitored Isotopic 200 x ODCM 3/4.11.2 2 x ODCM 3/4.11.2

Liquid Radwaste Discharge Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

' Cooling Tower Blowdown Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

TB Circ Water Discharge Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Unmonitored Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Hope Creek Page 1 of 4 Rev. 0 (draft E)

EAL# RU1.3



HCGS ECG - EAL Technical Bases EP-HC-I 11-203

Basis:

This EAL addresses a potential decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time.

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

The multiple of two times the ODCM limits is specified in EAL RU1.3 only to distinguish
between non-emergency conditions. While this multiple obviously corresponds to an off-site
dose or dose rate, the emphasis in classifying this event is the degradation in the level of
safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL includes any release for which a radioactivity discharge permit was not prepared, or
a release that exceeds the conditions (e.g., minimum dilution flow, maximum discharge flow,
alarm setpoints, etc.) on the applicable permit for > 60 minutes.

This EAL addresses uncontrolled releases that are detected by sample analyses, particularly
on unmonitored pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger
leakage in r-i-_rer water-systemns etc.

The underlying basis'of this EAL. involves the degradation in the level of safety of the plant
implied by the uncontiholled releaise.

Explanation/Discussion/Definitions:

Releases in excess of two times the site Offsite Dose Calculation Manual (ODCM) Section
3/4.11.1 or 3/4.11.2 limits that continue, for 60 minutes.or longer represent an uncontrolled
situation and hence, a potential degradation in the level-of safety. The final integrated dose
(which is Very low in the UNUSUAL EVENT emergency class) is not the primary concern here;
it is the degradation in plant control implied by the fact that the release was not isolated within
60 minutes.

Table R-2 provides calculated radiolI1ogical release noble gas and iodine sample
concentrations that equate to a release that is 2 times the ODCM limits (Section 3/4.11.2) of
500 mRem/year as well as specifying liquid release effluent sample streams 2 times the
ODCM limits (Section 3/4.11.1.1, Liquid Effluent Concentrations).

Hope Creek has three gaseous release points for which sample concentration thresholds have
been calculated.

" FRVS - Filtration Recirculation Vent System
" NPV - North Plant Vent
" SPV - South Plant Vent
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EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU1 Example EAL #3
2. Off-Site Dose Calculation Manual, Section 3/4.11.1.1 - Liquid Effluents Concentrations
3. Off-Site Dose Calculation Manual, Section 3/4.11.2.1 - Gaseous Effluents Dose Rates
4. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

All

EAL# & Classification Level: RAI.1 - ALERT

EAL:

VALID gaseous monitor reading > Table R-1 column "ALERT"

AND

_ 15 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator 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.
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Table R-I Effluent Monitor Classification Thresholds* "

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite Gas

Rad Release

OR OR

SUM of: SUM of:
FRVS Vent NG 9RX6800 5.25E+08 5.25E+07+ + 3.0E+06 pCi/sec 3.0E+04 IpCi/sectpCi/sec pCi/sec

North PlantVent NG 9RX590

+ +
South Plant 9RX580

Vent NG
+ +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid • >200X the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508
Discharge * >5.80E-02 uCi/cc Setpoint

0 >1.50E-02 uCi/cc - CST
discharge dnly

The lesser of the following

:2 Cooling tower thresholds: 2X the High Alarm
•- Blowdown 9X506 - > 20(X the Hi'h Alarm Setpoint Setpoint

" >1.64E-03 pCi/cc

The lesser of the following
thresholds:

Th3 Circ Water . > 200X the High Alarm Setpoint 2X the High Alarm
Discharge 9RX505 - > 4.80E-04 pCi/cc - for 2XSetpoint

continuous release
• >5.80E-02 uCi/cc for batch

release

For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated by a radiological release that exceeds regulatory commitments for an
extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.
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The multiple of two hundred times the ODCM limits is specified in EAL RA1.1 only to
distinguish between non-emergency conditions. While this multiple obviously corresponds to
an off-site dose or dose rate, the emphasis in classifying this event is the degradation in the
level of safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL is intended for sites that have established effluent monitoring on non-routine release
pathways for which a discharge permit would not normally be prepared.

Explanation/Discussion/Definitions:

The column "ALERT" gaseous release value in Table R-1 represents two hundred (200) times

the calculated ODCM gaseous release rate limits.

Instrumentation that may be used to assess this EAL is listed below:

" SPDS Point B5097 - Offsite Gas Rad Release

The SPDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

" 9RX680 (RE-4811A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.

• 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

" 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources

* 9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RX517 (high range) and the HTV flow rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.

Hope Creek Page 3 of 4 Rev. 0 (draft E)

EAL# RAI .1



HCGS ECG - EAL Technical Bases EP-HC-1 11-203

Definitions:

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA1 Example EAL #1
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive Gaseous

Effluent Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

EAL# & Classification Level: RA1.2 - ALERT

OPCON Applicability: All

EAL:

ANY VALID liquid monitor reading > Table R-1 column "ALERT"

AND

_ 15 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator 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.
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Table R-I Effluent.Monitor Classification Thresholds* .

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite Gas

Rad Release

OR OR

SUM of: SUM of:
FRVS Vent NG 9RX680V 5.25E+08 5.25E+07 3.OE+06 pCi/sec 3.OE+04 pCi/sec

N) Plant pCi/sec pCi/secM North Plant 950
Vent NG 9RX590

+ +
South Plant 9RX580

Vent NG
+ I +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid • >200X the High Alarm Setpoint 2X the High AlarmRadwaste 9RX508 ---- "- ----

Discharge . >5.80E-02 uCi/cc Setpoint

• >1.50E-02.UCi/cc - CST
discharge only

The lesser of the following

2 Cooling Tower " thresholds. 2X the High Alarm

2. Blowdown • > 260X the High Alarm Setpoint Setpoint

, >1.64E-03 pCi/cc

The lesser of the following
thresholds:

TB Circ Water > 20OX the High Alarm Setpoint 2X the High Alarm
Discharge 9RX505 - > 4.80E-04 pCi/cc - for Setpoint

continuous release
0 >5.80E-02 uCi/cc for batch

release

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated by a radiological release that exceeds regulatory commitments for an
extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.
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The multiple of two hundred times the ODCM limits is specified in EAL RA1.2 only to
distinguish between non-emergency conditions. While this multiple obviously corresponds to
an off-site dose or dose rate, the emphasis in classifying this event is the degradation in the
level of safety of the plant, not the magnitude of the associated dose or dose rate.

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

This EAL is intended for sites that have established effluent monitoring on non-routine release
pathways for which a discharge permit would not normally be prepared (Cooling Water
Blowdown & TB Circ Water) as well as planned batch releases for which a radioactivity
discharge permit is prepared (Radwaste Discharge).

Explanation/Discussion/Definitions:

Since the "high alarm" setpoint of the liquid release radiation monitors may vary based on the
latest release discharge permit, the ALERT column for liquid release values in Table R-1 was
developed taking into consideration setpoint variability, monitor range and the default high
alarm setpoints provided in the ODCM.

The EAL thresholds in Table R-1 for the ALERT call for the user to determine the lessor of
either two hundred (200) times the current high alarm setpoint (if still within the monitor's
indicating range) or two hundred (200) times the ODCM default high alarm setpoint. For
monitors that would be over-range using the two hundred (200) times the ODCM default High
Alarm Setpoint, the high end range value was chosen as the EAL threshold. Instrumentation
that may be used to assess this EAL is listed below:

9RX508 (RE-4861) Liquid Radwaste Discharge (Upper Range is 5.8E-02 uCi/cc)

The Liquid Radwaste Discharge Line Monitor provides the alarm and automatic
termination of liquid radioactive material releases from the liquid rad waste treatment
and monitoring system. Since 200 times the ODCM default High Alarm Setpoint would
be well above the range of the monitor's indication, the monitor's upper range of 5.8E-
02 uCi/cc was selected as an EAL threshold, for discharges not from the CST, to be
used only if 200 times the discharge permit calculated High Alarm Setpoint is not within
the monitors indicating range. For CST only discharges, the EAL threshold value
represents two hundred (200) times the ODCM default High Alarm Setpoint.

9RX506 (RE-8817) Cooling Tower Blowdown (Upper Range is 1.OE-02 uCi/cc)

The Cooling Tower Blowdown Effluent Radiation Monitor monitors radioactivity in the
cooling tower blowdown before it is discharged into the Delaware River and warns
personnel of an excessive amount of radioactivity (greater than ODCM Limits) being
released to the environment. The Cooling-Tower Blowdown Effluent Monitor provides
an Alarm function only for releases into the environment. The EAL threshold value
represents two hundred (200) times the ODCM default High Alarm Setpoint.
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* 9RX505 (RE-4557) Turbine Building Circulating Water Dewatering Sump Discharge
(Upper Range is 5.8E-02 uCi/cc)

The Turbine Building Circulating Water Dewatering Sump Discharge Monitor provides
alarm and automatic termination of liquid radioactive releases from the circulating water
dewatering sump. The sump pumps discharge to the circulating water system to the
cooling toWer basin. The Turbine Building Circulating Water Dewatering Sump is a
normal radwaste continuous discharge pathway and is monitored as such because of
possible. contamination from the Turbine Building Ventilation drains. The EAL threshold
value for:continuous releases represent• two hundred (200).timesthe ODCM default
High AlarhSeitpoinrt. For a batch' r'elease, 200 times the ODCM default .High Alarm
Setpoint would be well above the ra.hge 6f the m;hifor's indication-and therefore the
monitor's upper range of 5.8E-02 uCi/cc was selected as an EAL threshold for batch
release only.

Definitions:

VALID: An indication, report, or condition, is considered to be VALIDIwhen it is verified
by'(1) an instrument channel check, or (2) indiaationis on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
imIici"t his definition is the nedfor timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 51 AA1 Example EAL #2
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 33.7.10 Radioactive Liquid

Effluent Monitoring Instrumentation
3. HCGS Offsite Dose Calculation Manual (ODCM) Table 1-1 Parameters for Liquid Alarm

Setpoint Determination
4. HCGS Offsite Dose Calculation Manual (ODCM), Appendix A, Evaluation of Default MPC

Value for Liquid Effluent Monitors
5. HC UFSAR TABLE 11.5-1 - Hope Creek Radiation Monitoring Systems, Rev 10
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

EAL# & Classification Level: RA1.3 - ALERT

OPCON Applicability: All

EAL:

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > Table R-2 column "ALERT"

AND

_ 15 minutes have elapsed (Note 2)

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

Table R-2 Effluent Sampie'Classification Thresholds .

Release Point Sample ALERT UE

FRVS Vent NG 7.10E-01 pCi/cc 7.10E-03 kCi/cc

1-131 8.20E-04 pCi/cc 8.20E-06 LCi/cc

NG 1.52E-01 pCi/cc 1.52E-03 ptCi/cc
8 North Plant Vent

1-131 1.80E-04 pCi/cc 1.80E-06 pCi/cc
S NG 1.44E-02 pCi/cc 1.44E-04 pCi/cc
South Plant Vent

1-131 1.68E-05 pCi/cc 1.68E-07 pCi/cc

Unmonitored Isotopic 200 x ODCM 3/4.11.2 2 x ODCM 3/4.11.2

Liquid Radwaste Discharge Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

" Cooling Tower Blowdown Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

• TB Circ Water Discharge Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Unmonitored Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1
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Basis:

This EAL addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated by a radiological release that exceeds regulatory commitments for an
extended period of time.

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

The multiple of two hundred times the ODCM limits is specified in EAL RA1.3 only to
distinguish between non-emergency conditions. While this multiple obviously corresponds to
an off-site dose or dose rate, the emphasis in classifying this event is the degradation in the
level of safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL addresses uncontrolled releases that are detected by sample analyses, particularly
on unmonitored pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger
leakage in river water systems, etc.

Explanation/Discussion/Definitions:

Confirmed sample analyses in excess of two hundred times the site Offsite Dose Calculation
Manual Sectioh-3/4.11.1 or 3/41 1.2 liitiits that coritihue for. 15 m;in'utes or longer represent an
uncontrolled situation and hence-,-dapotential degradation in the level'of safety: This event
escalates from the UNUSUAL EVENT by raising the magnitude'of th- release by a factor of
100 over the UNUSUAL EVENT level (i.e., 200 times ODCM).

Table R-2 provides calculated radiological release noble. gas and iodine sample
concentrations that equate to a release-that is 200 times the ODCM-limit (Section 3/4.11.2) of
500 mRem/year as well as specifying liquid release effluent sample streams 200 times the
ODCM limits (Section 3/4.11.1.1 Liquid Effluent Concentrations).

Hope Creek has three gaseous release points for which sample concentration thresholds have
been calculated.

* FRVS - Filtration Recirculation Vent System
• NPV - North Plant Vent
" SPV - South Plant Vent

The required release duration was reduced to 15 minutes in recognition of the raised severity.
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EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA1 Example EAL #3

2. Off-Site Dose Calculation Manual, Section 3/4.11.1 - Liquid Effluents Concentrations
3. Off-Site Dose Calculation Manual, Section 3/4.11.2.1 - Gaseous Effluents Dose Rates

4. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

All

RSI.1 - SITE AREA EMERGENCY

EAL:

VALID gaseous monitor reading > Table R-1 column "SAE"

AND

Dose assessment results are NOT available

AND

_ 15 minutes have elapsed (Note 1)

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RS1.2) instead of gaseous monitor values. Do NOT
delay declaration awaiting dose assessment results.

The Emergency Coordinator 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.
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Table R-1 Effluent Monitor Classification Thresholds*.

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite.Gas "

Rad Release B5097

OR OR

SUM of: SUM of:FRVS Vent NG 9RX680
N 5.25E+08 5.25E+07 3.OE+06 pCi/sec 3.OE+04 pCi/sec

t) pCi/sec pCi/secM North Plant
Vent NG 9RX590

+ +
South Plant 9RX580

Vent NG
+ I +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid s >200X the High Alarm Setpoint 2X the High AlarmRadwaste 9RX508
Discharge 9 >5.80E-02 uCi/cc Setpoint

D >1.50E-02 uCi/cc - CST
discharge only

The lesser of the following

:2 Cooling Tower thresholds: 2X the High Alarm
•- Blowdown 9RX506 - > 200X tthe High'Alarm Setpoint Setpoint
-j e >1.64E-03. jCi/cc

The lesser of the following
thresholds:

* > 200X the High Alarm Setpoint
TB Circ Water 2X the High Alarm

Discharge 9RX505 - > 4.80E-04 pCi/cc - for Setpoint
continuous, release

* >5.80E-02 uCi/cc for batbh
release

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the site boundary
that exceed 10% of the EPA Protective Action Guides (PAGs). Releases of this magnitude are
associated with the failure of plant systems needed for the protection of the public.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there may be large uncertainties associated with the source term and/or meteorology.
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The TEDE dose which forms the bases for the specified effluent monitor threshold is set at
10% of the EPA PAG.

The Table R-1 monitor list includes effluent monitors on all potential release pathways.

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not warranted,
or may indicate that a higher classification is warranted. For this reason, emergency
implementing procedures call for the timely performance of dose assessments using actual
meteorology and release information. If the results of these dose assessments are available
when the classification is made (e.g., initiated at a lower classification level), the dose
assessment results override the monitor reading EAL.

Explanation/Discussion/Definitions:

This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed 100 mRem
TEDE.

The column "SAE" gaseous effluent release value in Table R-1 corresponds to calculated
doses of 10% of the EPA Protective Action Guidelines (TEDE).

Instrumentation that may be used to assess this EAL is listed below:

° SPDS Point B5097 - Offsite Gas Rad Release

The SPDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

* 9RX680 (RE-4811A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.

" 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

* 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources.
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* 9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RX517 (high range) and the HTV flow rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.

If dose assessment results are available, EAL RS1.2 would dictate the need for a Site Area
Emergency classification due to abnormal radiation effluents.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

VALID: An indication; report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AS1 Example EAL #1
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive. Gaseous

Effluent Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

EAL# & Classification Level: RS1.2 - SITE AREA EMERGENCY

OPCON Applicability: All

EAL:

Dose assessment using actual meteorology indicates TEDE 4-day dose > 4.0E+02 mRem
or Thyroid CDE dose > 2.OE+03 mRem at or beyond the MINIMUM EXCLUSION AREA
(MEA)

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the MINIMUM
EXCLUSION AREA (MEA) that exceed 10% of the EPA Protective Action Guides (PAGs).
Releases of this magnitude are associated with the failure of plant systems needed for the
protection of the public.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there may be large uncertainties associated with the source term and/or meteorology.

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

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not warranted,
or may indicate that a higher classification is warranted. For this reason, emergency
implementing procedures call for the timely performance of dose assessments using actual
meteorology and release information. If the results of these dose assessments are available
when the classification is made (e.g., initiated at a lower classification level), the dose
assessment results override the monitor reading EAL.
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Explanation/Discussion/Definitions:

The dose assessment output on the Station Status Checklist (SSCL) is reported at varying
distances from the plant as a TEDE 4-bay dose. This TEDE 4-day dose assumes a 4 hr
release duration.,To obtain the approximate dose for a projected release condition of 1 hour,
the TIEDE 4-daýy dos'e value would need to be divided by 4.

A TEDE 4-Day Dose > 4.OE+02 mRem correspond directly to a TEDE dose rate value of 100
mRem/hr and exceeds 10% of the EPA Protective Actibris Guides (PAGs). The Thyroid-CDE
Dose > 2.0E+03 mRem correspond directly to an CDE dose rate value of 50Q .mRem/hr and
exceeds 10% of the EPA Protectiv' ,Ations Guides" (PAGs) which was establiSh6d in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

For the purposes of this EAL, the Site Boundary for HCGS is the MINIMUM EXCLUSION
AREA distance; see definition below.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

MINIMUM EXCLUSION AREA (MEA): The closest location just.beyond the OWNER
CONTROLLED AREARWI•re a member of the general public could gain access. For

H...... Creek the MEA, is . .56 miles.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem &.Hope Creek Generating Station complex. For the
purpose of e'mergency clas§sification," area from the PSEG Nuclear access road
chl-ckpoint arid inward towards the stations is considei-ed the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AS1 Example EAL #2
2. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

EAL# & Classification Level: RS1.3 - SITE AREA EMERGENCY

OPCON Applicability: All

EAL:

Field survey results indicate closed window dose rates > 100 mRem/hr expected to
continue for e 1 hr at or beyond the PROTECTED AREA BOUNDARY (Note 1)

OR

Analyses of field survey samples indicate 1-131 concentration > 3.85E-07 PCi/cc at or
beyond the PROTECTED AREA BOUNDARY

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RS1.2) instead of gaseous monitor values. Do NOT
delay declaration awaiting dose assessment results.

The Emergency Coordinator 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.

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the PROTECTED
AREA BOUNDARY that exceed 10% of the EPA Protective Action Guides (PAGs). Releases
of this magnitude are associated with the failure of plant systems needed for the protection of
the public.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there may be large uncertainties associated with the source term and/or meteorology.

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

This EAL addresses a radioactivity release field survey 1-131 sample concentration or count
rate that would result in a Thyroid CDE dose of greater than 500 mRem for one hour of
inhalation at or beyond the PROTECTEDAREA BOUNDARY. This value exceeds 10% of the
EPA Protective Action Guides (PAGs). 'lee'e6ases'of-this mag6nitude are associated with the
failure of plant systems needed for the protectibn of the public.

The Iodine-131 field survey sample concentration and count rate threshold is based on 1-131
dose conversion factors (DCFs)'from EPA-400. The thresholds are based on a Thyroid-ODE
Dose Rate of 500 mRem/hr for 1-131.

For the purposes of this EAL, the PROTECTED AREA BOUNDARY is used as it is an easily
determined location to obtain a field survey dose rate reading or to obtain a field sample.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

PROTECTED AREA (PA): A security controlled area-withinthe OWNER-R "
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection sysfems. Access to the PArequires proper security
clearance.and is dontroled"at -the S6curity Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nucl6ar'as part of th6eSalem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards.th6 stations is'considered the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AS1 Example EAL #4
2. HCGS Offsite Dose Calculation Manual Figure 5.1.1-1, Area P1ot Plan of Site
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

All

EAL# & Classification Level: RGI.1 - GENERAL EMERGENCY

EAL:

VALID gaseous monitor reading > Table R-1 column "GE"

AND

Dose assessment results are NOT available

AND

>_ 15 minutes have elapsed (Note 1)

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RG1.2) instead of gaseous monitor values. Do
NOT delay declaration awaiting dose assessment results.

The Emergency Coordinator 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.
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Table R-1 Effluent Monitor Classification Thresholds*

Release Point Monitor GE SAE ALERT. UE*

SPDS - (Total) SPDS Point
Offsite Gas B5097

Rad Release

OR OR

SUM of: SUM of:
M PRVS Vent NG 9RX6800 5.25E+08 5.25E+07Vn + + 3.OE+06 pCi/sec 3.OE+04 pCi/sec

pCi/sec pCi/sec
North Plant 9RX590

Vent NG
+ +

South Plant 9RX580
Vent NG

+ +
Hardened

Torus Vent NG

The lesser of the following
thresholds:

Liquid • >200X the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508 ---- • "
Discharge • >5.80E-02 uCi/cc Setpoint

0 >1.50E-02 uCi/cc - CST
discharge only

The lesser of the following
Cooling Tower thresholds: 2X the High Alarm

9-0Blowdown 9 > 200X the High.Alarm Setpoint Setpoint
" B.ow. >1.6.4E-03 pCi/cc

The lesser of the following

thresholds:
> 200X the High Alarm Setpoint

TB Circ Water 2X the High Alarm
Discharge 9RX505 ---- - > 4..80E-04 pCi/cc- for Setpoint

continuous release
0 >5.80E'02 uCi/cc for batch

release

For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the site boundary
that exceed the EPA Protective Action Guides (PAGs). Public protective actions will be
necessary. Releases of this magnitude are associated with the failure of plant systems
needed for the protection of the public and likely involve fuel damage.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there may be large uncertainties associated with the source term and/or meteorology.
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The TEDE dose which forms the bases for the specified effluent monitor threshold is set at the
EPA PAG.

The Table R-1 monitor list includes effluent monitors on all potential release pathways.

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not warranted.
For this reason, emergency implementing procedures call for the timely performance of dose
assessments using actual meteorology and release information. If the results of these dose
assessments are available when the classification is made (e.g., initiated at a lower
classification level), the dose assessment results override the monitor reading EAL.

Explanation/Discussion/Definitions:

This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed 1000 mRem
TEDE.

The column GE gaseous effluent release value in Table R-1 corresponds to calculated doses
of 100% of the EPA Protective Action Guidelines (TEDE).

Instrumentation that may be used to assess this EAL is listed below:

* SPDS Point B5097 - Offsite Gas Rad Release

The SPDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

* 9RX680 (RE-481 1A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.

* 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

" 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources.
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* 9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RX517 (high range) and the HTV flow rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.

If dose assessment results are available, EAL RG1.2 would dictate the need for a General

Emergency classification due to abnormal radiation effluents.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or' the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 Example EAL #1
2. HcGS Offsite Dose Calculati6n Manual (ODCM) Section 3.3.7.11 - Radioactive Gaseous

Effluent Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

RG1.2 - GENERAL EMERGENCY

All

EAL:

Dose assessment using actual meteorology indicates TEDE 4-day dose > 4.OE+03 mRem
or Thyroid CDE dose > 2.QE+04 mRem at or beyond the MINIMUM EXCLUSION AREA
(MEA)

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the MINIMUM
EXCLUSION AREA (MEA) that exceed the EPA Protective Action Guides (PAGs). Public
protective actions will be necessary. Releases of this magnitude are associated with the failure
of plant systems needed for the protection of the public and likely involve fuel damage.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there may be large uncertainties associated with the source term and/or meteorology.

The TEDE dose is set at the EPA PAG, while the 5000 mrem thyroid CDE was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not warranted.
For this reason, emergency implementing procedures call for the timely performance of dose
assessments using actual meteorology and release information. If the results of these dose
assessments are available when the classification is made (e.g., initiated at a lower
classification level), the dose assessment results override the monitor reading EAL.
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Explanation/Discussion/Definitions:

The dose assessment output on the SSCL is reported at varying distances from the plant as a
TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr release duration. To obtain the
approximatedose for a projected. release condition of 1 hour, the TEDE 4-day dose value
would need to. be divided by 4.

A TEDE 4-Day Dose > 4.0E+03 mRem correspond directly to a TEDE dose rate value of 1000
mRem/hr and exceeds the EPA Protective Actions Guides (PAGs). The Thyroid-CDE Dose >
2.OE+04 mRem correspond directly, to an CDE dose rate value of 5000 mRem/hr and exceeds
the EPA Protective Actions Guides (PAGs) which was estabiished in consideration of the 1:5
ratio of the EPA PAG for TEDE and thyroid CDE.

For the purposes of this EAL, the Site Boundary for HCGS is the MINIMUM EXCLUSION
AREA distance; see definition below.

Definitionhs:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

MINIMUM EXCLUSION AREA (MEA): The closest location just beyond the OWNER
CHO'eO L .RA Grekh te"i me mber of the general public could gain. access. For.
Hope,CreekthMEA is.0.56 rfiles..

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station. complex. For thepurpose of emergency c assifion,.area from the PSEG Nuclear access road
chl-ibk'point a'ndiinVard' towatds the stationhs is considered the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 Example EAL..#2
2. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

EAL:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

RG1.3 - GENERAL AREA EMERGENCY

All

Field survey results indicate closed window dose rates > 1000 mRem/hr expected to
continue for > 1 hr at or beyond the PROTECTED AREA BOUNDARY (Note 1)

OR

Analyses of field survey samples indicate 1-131 concentration > 3.85E-06 ZCi/cc at or
beyond the PROTECTED AREA BOUNDARY

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RS1.2) instead of gaseous monitor values. Do NOT
delay declaration awaiting dose assessment results.

The Emergency Coordinator 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.

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the PROTECTED
AREA BOUNDARY that exceed the EPA Protective Action Guides (PAGs). Public protective
actions will be necessary. Releases of this magnitude are associated with the failure of plant
systems needed for the protection of the public and likely involve fuel damage.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there may be large uncertainties associated with the source term and/or meteorology.

The TEDE dose is set at the EPA PAG, while the 5000 mrem thyroid CDE was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.
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Explanation/Discussion/Definitions:

This EAL addresses a radioactivity release field survey 1-131 sample concentration or count
rate that would result in a Thyroid CDE dose of greater than 5000 mRem for one hour of
inhalation at or beyond the PROTECTED AREA BOUNDARY. This value exceeds the EPA
Protective Action Guides (PAGs). Releases of this magnitude are associated with the failure of
plant systems needed for the protection of the public.

The lodine-131 field survey sample concentration and count rate threshold is based on 1-131
dose conversion factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-CDE
Dose Rate of 5000 mRem/hr for 1-131.

For the purposes of this EAL, the PROTECTED AREA BOUNDARY is used as it is an easily
determined location to obtain a field survey dose rate reading or to obtain a field sample.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

PROTECTED AREA (PA): A security controlled. area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitoted by intrusion detection systems.' Access to the PA requires' proper security
clearance and is -c6introlled at the SecuOrity Cehtk'r"

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part:of the'Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, ar ea from the PSEG Nuclear access road
checkpoint and inward towards the stations is'considered the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 Example EAL #4
2. HCGS Offsite Dose- Calculation Manual Figure 5.1.1-1, Area Plot Plan of Site
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

UNPLANNED rise in plant radiation levels

All

EAL# & Classification Level: RU2.1 - UNUSUAL EVENT

EAL:

UNPLANNED water level drop in the reactor cavity or spent fuel pool (SFP) as indicated
by ANY of the following:

• Confirmed SFP low level alarm
Annunciator D1-A5 (FUEL POOL LEVEL HI/LO)

* Reactor Water Level Shutdown Range Indicator LI-R605-B21

" Visual observation (local or remote)

AND

VALID area radiation monitor reading rise on ANY of the following:

" Spent Fuel Storage Pool Area (9RX707)

* New Fuel Criticality A Rad (9RX612)

* New Fuel Criticality B Rad (9RX613)

• Temporary Refueling Bridge ARM

Basis:

This EAL addresses increased radiation levels as a result of water level decreases above
irradiated fuel or events that have resulted, or may result, in unplanned increases in radiation
dose rates within plant buildings. These radiation increases represent a loss of control over
radioactive material and represent a potential degradation in the level of safety of the plant.

The refueling pathway is the combination of cavities and pools in which spent fuel may be
located. While a radiation monitor could detect an increase in dose rate due to a drop in the
water level, it might not be a reliable indication of whether or not the fuel is covered.
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For example, an ARM reading may increase due to planned evolutions such as head lift, or
even a fuel assembly being-rabied in the fuel grappleAlsb, a monitor could in fact be-Oroperly
responding to a known event involving transfer or relocation of a source, stored in or near the
fuel pool or responding to a planned evolution such as removal of the reactor head. Generally,
increased radiation monitor indications will need to combined with another indicator (or
personnel report) of water loss.

For refueling events where the water level drops below the RPV flange classification would be
via EAL CU3.1. This event escalates to an ALERT per EAL RA2.1 if irradiated fuel outside the
RPV is uncovered. For events involving irradiated fuel in the RPV, escalation would be via the
Fission Product Barrier Table for events in OPCONS 1-3.

Explanation/Discussion/Definitions:

The fuel pool low level alarm is actuated by level switch LSHL-4657 when fuel pool water level
drops below 39 ft 9 in. This alarm is actuated by local panel alarm 10C214 1-1 Fuel Pool Lo
Level or 10C214 1-2 Reactor Cavity Low Level. The reactor cavity low level alarms at 75 in.
from LISL-N027 (L-1 1683) reactor vessel level Shutdown Range transmitter 1 BBLT-N027
(1 CCLT-1 1683). The annunciator on local Panel 10C214 is always valid for low Spent Fuel
Pool level, however it is only enabled for the low reactor cavity water level during refueling
operations. The annunciator on local Panel 10C214 aia-rms on low Spent Fuel Pool level
and/or low reactor cavity water level when the annunciator is enabled.

During refueling operations, the reactor cavity is flooded and reactor cavity level indication is
monitored on the shutdown instrumnent range (LI-R605-B21).

When irradiated fuel is not seated in the RPV or SFP sto'rage racks, there still remains the
possibility of uncovering irradiated fuel during refueling operations. Therefore, this EAL is
applicable for conditions in which irradiated fuel is being transferred to and from the RPV and
spent fuel pool as well as for spent fuel pool drain down events.

Area radiation monitors that may respond to a loss of spent fuel shielding are those located on
the 201' elevation (refuel floor):

* Spent Fuel Storage Pool Area (9RX707)

* New Fuel Criticality A Rad (9RX612)

* New Fuel Criticality B Rad (9RX613)

" Temporary Refueling Bridge ARM

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution. and requires corrective or mitigative actions.

VALID: An indication, report, or condition, is considered to be VALID when it is verified

by (1) an instrument channel check, or (2) indications on related or redundant
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indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU2 Example EAL #1
2. HC.OP-AR.ZZ-0013(Q) Overhead Annunciator Window Box D1-A5
3. HC.OP-AR.EC-0002(Q) Reactor Level Indication Panel 10C214
4. HC.OP-AB.COOL-004(Q) Fuel Pool Cooling
5. HC.OP-AB.CONT-005(Q) Irradiated Fuel Damage

6. UFSAR Table 12.3-9 Area Radiation Monitor Detector Locations
7. UFSAR Section 9.1.3.5 Instrumentation Applications
8. HC.IC-GP.BB-0003(Q) Channel L-1 1683 / B21-N027 Rx Cavity Floodup Level/RX

Shutdown Range Level Setup
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

UNPLANNED rise in plant radiation levels

All

RU2.2 - UNUSUAL EVENT

UNPLANNED VALID area radiation monitor readings or survey results rise by a factor of
1,000 over normal levels (Note 7)

Note 7: Normal levels can be considered as the highest reading in the past 24
hours excluding the current peak value

Basis:

This EAL addresses UNPLANNED increases in radiation dose rates within plant buildings.
These radiation increases represent a loss of control over radioactive material and represent a
potential degradation in the level of safety of the plant.

This EAL excludes radiation level increases that result from planned activities such as use of
radiographic sources and movement of radioactive waste materials. A specific list of ARMs is
not required as it would restrict the applicability of the threshold. The intent is to identify loss of
control of radioactive material in any monitored area.

Explanation/Discussion/Definitions:

Definitions:

UNPLANNED - A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.

VALID - An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.
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EAL Basis Reference(s):..

1. NEI 99-01 Rev. 5, AU2 Example EAL #2

EP-HC-1 11-204
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

Damage to irradiated fuel or loss of water level that has
resulted or will result in the uncovering of irradiated fuel
outside the RPV

All

EAL# & Classification Level: RA2.1 - ALERT

EAL:

Damage to irradiated fuel or loss of water level (uncovering irradiated fuel outside the
RPV) that causes a VALID high alarm on ANY of the following radiation monitors:

" Spent Fuel Storage Pool Area (9RX707)

• New Fuel Criticality A Rad (9RX612)

• New Fuel Criticality B Rad (9RX613)

" Refuel Floor Exhaust Duct Rad Channel A (9RX627)

" Refuel Floor Exhaust Duct Rad Channel B (9RX628)

* Refuel Floor Exhaust Duct Rad Channel C (9RX629)

Basis:

This EAL addresses increases in radiation dose rates within plant buildings, and may be a
precursor to a radioactivity release to the environment. These events represent a loss of
control over radioactive material and represent an actual or substantial potential degradation
in the level of safety of the plant.

These events escalate from EAL RU2.1 in that fuel activity has been released, or is
anticipated due to fuel heatup. This EAL applies to spent fuel requiring water coverage and is
not intended to address spent fuel which is licensed for dry storage.

This EAL addresses radiation monitor indications of fuel uncovery and/or fuel damage.
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Increased ventilation monitor readings may be indication of a radioactivity release from the
fuel, confirming that damage has occurred. Increased background at the ventilationrmonitor
due to water level decrease may mask increased ventilation exhaust airborne activity and
needs to be considered.

While a radiation monitor could detect an increase in dose rate due to a drop in the water
level, it might not be a reliable indication of whether or not the fuel is covered.

For example, a refueling bridge ARM reading may increase due to planned evolutions such as
head lift, or even a fuel assembly being raised in the fuel grapple. Also, a monitor could in fact
be properly responding to a known event involvibg transfer or reloc-ation of a source, stored in
or near the fuel pool or responding to a planned evolution such as removal of the reactor
head. Generally, increased radiation monitor indications will need to combined with another
indicator (or personnel report) of water loss.

Escalation of this emergency classification level, if appropriate, would be based on EAL RS1 .1

or EAL RG1.1.

Explanation/Discussion/Definitions:

When the spent fuel pool and reactor cavity are connected, there could'exist the possibility of
uncovering irradiated fuel. Therefore, this EAL is applicable for conditions in which irradiated
fuel is being transferred to and from the ORV arid spehtfuel p-ool.

For a loss of shielding, the source of the'radiation is Within the reactor caVity or spent fuel pool.
Without the shielding provided by normal water inventory, radiation levels from irradiated fuel
and activation products will rise substantially.

Area radiation monitors that may alarm in response to damaged spent fuel or loss of spent
fuel shielding are those located on the 201' elevation (refuel floor):

* Spent Fuel Storage Pool Area (9RX707)

* New Fuel Criticality A Rad (9RX612)

* New Fuel Criticality B Rad.(9RX613)

The Refuel Floor Exhaust Duct Rad Monitors 9RX627, 9RX628 and 9RX629 are process
monitors and are designed to detect a release of Fission Products to the Reactor Building
atmosphere. Hence, they are included a's part-of the EAL threshold, to confirm the magnitude
of damage to an irradiated fuel bundle. These monitors can also react as Area Radiation
Monitors, in the event of rising radiation leV ls due to low1ered Shielding, as would occur during
a loss of spent fuel pool inventory event. It is important to distinguish between the cause for
rising radiation levels when classifying an event under.this EAL.
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Definitions:

VALID - An indication, report, or condition, is considered to be VALID when it is verified
by (1") an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1.
2.
3.
4.
5.
6.
7.

NEI 99-01 Rev. 5, AA2 Example EAL #2
UFSAR Table 12.3-9 Area Radiation Monitor Detector Locations
HC.OP-AR.ZZ-001 3(Q) Overhead Annunciator Window Box D1 -A5
HC.OP-AB.COOL-004(Q) Fuel Pool Cooling
HC.OP-AB.CONT-005(Q) Irradiated Fuel Damage
HC.RP-AR.SP-0001(Q) RMS Alarm Response
HC.OP-AR.ZZ-001 9(Q) Overhead Annunciator Window Box E6-A3
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

Damage to irradiated fuel or loss of water level that has
resulted or will result in the uncovering of irradiated fuel
outside the RPV

All

EAL# & Classification Level: RA2.2 - ALERT

EAL:

A water level drop in the reactor cavity or spent fuel pool that will result in irradiated fuel
becoming uncovered

Basis:

This event represents a loss of control over radioactive material and represents an actual or
substantial potential degradation in the level of safety of the plant.

This event escalates from EAL RU2.1 in that fuel activity release is anticipated due to fuel
heatup. This EAL applies to spent fuel requiring water coverage and is not intended to
address spent fuel which is licensed for dry storage.

Indications may include instrumentation such as water level and local area radiation monitors,
and personnel (e.g., refueling crew) reports. If available, video cameras may allow remote
observation. Depending on available level instrumentation, the declaration threshold may
need to be based on indications of water makeup rate or decrease in water storage tank level.

Escalation of this emergency classification level, if appropriate, would be based on EAL RS1.1
or EAL RG1.1.

Explanation/Discussion!Definitions:

None

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA2 Example EAL #1
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

3 - CR/CAS Rad

Rise in radiation levels within the facility that impedes
operation of systems required to maintain plant safety
functions

All

RA3.1 - ALERT

EAL:

Dose rates > 15 mRlhr in the Control Room (9RX710)

Basis:

This EAL addresses increased radiation levels that impact continued operation in areas
requiring continuous occupancy to maintain safe operation or to perform a safe shutdown.

The cause and/or magnitude of the increase in radiation levels is not a concern of this EAL.
The Emergency Coordinator must consider the source or cause of the increased radiation
levels and determine if any other EAL may be involved.

The value of 15mR/hr is derived from the GDC 19 value of 5 rem in 30 days with adjustment
for expected occupancy times. Although Section III.D.3 of NUREG-0737, "Clarification of TMI
Action Plan Requirements", provides that the 15 mR/hr value can be averaged over the 30
days, the value is used here without averaging, as a 30 day duration implies an event
potentially more significant than an Alert.

The area requiring continuous occupancy at Hope Creek is the Control Room.

Explanation/Discussion/Definitions:

The area that meets this threshold at Hope Creek is the Control Room. The Central Alarm
Station (CAS) is not included in this EAL because it is located at Salem. Control Room ARM
(9RX710) measures area radiation in a range of 1 - 104 mR/hr.
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EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA3 Example EAL #1
2. HCGS UFSAR Table 12.3-9 Area Radiation Monitor Detector Locations
3. HC.RP-AR.SP-0001(Q) RMS Alarm Response
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EAL Category:

EAL Sub-category:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

E - ISFSI

Spent Fuel Transit & Storage

Damage to a loaded cask CONFINEMENT
BOUNDARY

Mode NOT applicable

EUl.1 - UNUSUAL EVENT

Damage to a Multi Purpose Canister (MPC) CONFINEMENT BOUNDARY as indicated by
on-contact radiation readings > 600 mR/hr (gamma + neutron) on the surface of the spent
fuel cask, excluding the air vents, OR > 60 mR/hr (gamma + neutron) on the top of the
spent fuel cask.

Basis:

An UNUSUAL EVENT in this EAL is categorized on the basis of the occurrence of an
event of sufficient magnitude that a loaded MPC CONFINEMENT BOUNDARY is
damaged or violated. This includes classification based on a loaded fuel storage cask
CONFINEMENT BOUNDARY loss leading to the degradation of the fuel during storage or
posing an operational safety problem with respect to its removal from storage.

Explanation/Discussion/Definitions:

This EAL applies to emergency conditions affecting a spent fuel cask caused by an
accident or natural phenomena. This EAL would be applicable at all times in all
Operational Conditions for a loaded spent fuel storage cask from the time the lid is
installed, as the cask leaves the Hope Creek Reactor Building and during transport to and
storage at the INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI). This
EAL provides for an Unusual Event classification, which may be entered if conditions
occur that have the potential for damaging or degrading the CONFINEMENT BOUNDARY
of a spent fuel cask. Damage to the storage cask could result in an increase in direct
radiation readings from the cask. A similar Salem EAL is only applicable for a Salem spent
fuel cask that is in transit to the ISFSI. After the spent fuel cask is in place at the ISFSI,
any further conditions that could adversely impact the ISFSI or an individual cask from
either Salem or Hope Creek would be assessed and classified as needed by the Hope
Creek Shift Manager (SM) per this EAL.

As provided in the Holtec HI-STORM 100 System Certificate of Compliance (CoC),
Appendix A (Technical Specifications), Section 5.7.4 contains radiation values for the cask
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that should not be exceeded. Under Amendment #5, the highest allowable radiation level
on contact with the HI-STORM 100 cask bodyis300 mR/hr on the side of thecask-and 30
mRPhr on the top of the cask. Keeping in line with NEI guidance that a UE is warranted for
radiation conditions at a level of twice the Technical Specification value, 600 mR/hr and
60 mR/hr are being used as the EAL threshold radiation levels.

Continued use of this lower value is conservative for casks loaded under later CoC
amendments where the radiation limit values may increase. The threshold values are
sufficiently above nominal radiation levels of the CONFINEMENT BOUNDARY that
radiation levels above this.EAL threshold would indicate significant damage to the
CONFINEMENT BOUNDARY.'

No releases of radioactive material requiring offsite response or monitoring are expected
because the seal-welded spent fuel canister (part of the CONFINEMENT BOUNDARY) is
design ed to remain: intact under all normal, off-normal, and credible accident conditions of
onsite transport and storage at the ISFSI, according to Holtec licensing doduments. Prior
to the installation of the spent fuel cask lid on th. e HI-STORM 100 cask, emergency
classifications would be based on other Category R EALs.

Definitions:

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex
that is-designed'and constructed for the interim st rage .of-petn nuclear fuel and
other: -r-di6active mra&trial::.s ssOciat6d with-spent fubel st6rage.

CONFINEMENT BOUNDARY Is the barrier(s) between areastcontaining
radioactive substances-and the'environment and includes:.the multi-purpose
canister (MPC) and, for the purposes of this EAL, the associated cask shielding.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, E-HU1-Example EAL #1.
2. HOLTEC HI-STORM 100 UFSAR,; Chapter 5 and Chapter,1il
3. CertifiCate of Compliance, Docket # 72-1014
4. Holted ~n~rntienat-FialSfetV Analysis Report for th~dke"H-StRM 100 Cask System

Holtec -iR'port. No.•:HI-2002444 '
5. Certificate of Cbmplian'e..No. 72-,1,1.4 Appendix A Technical Specifications for the HI-

STORM 100 Cask Systeiimsec'tin 1.1 Definitions
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

EAL# & Classification Level: HUI.1 - UNUSUAL EVENT (Common Site)

EAL:

Seismic event identified by ANY two of the following:

" Earthquake felt in plant by Control Room Operators

* SMA-3 Event Indicator (flag) white on Panel 10C673

* National Earthquake Information Center (NEIC) (Note 4)

Note 4: 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 Salem/Hope Creek Generating Station. Provide the analyst with
the following coordinates: 390 27' 46" (39.4650) north latitude, 750 32' 08"
(75.5370) west longitude.

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.

Damage may be caused to some portions of the site, but should not affect ability of safety
functions to operate.

As defined in the EPRI-sponsored Guidelines for Nuclear Plant Response to an Earthquake,
dated October 1989, a "felt earthquake" is: An earthquake of sufficient intensity such that: (a)
the vibratory ground motion is felt at the nuclear plant site and recognized as an earthquake
based on a consensus of control room operators on duty at the time, and (b) for plants with
operable seismic instrumentation, the seismic switches of the plant are activated.

The National Earthquake Information Center can confirm if an earthquake has occurred in the
area of the plant.
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Explanation/Discussion/Definitions:

The HCGS seismic instrumentation consists of a Kinemetrics SMA-3 Strong Motion
Accelerograph (Auxiliary. Building Upper Relay Room) and associated sensors that are
equipped with seismic triggers set to alarm and initiate recording at an acceleration equal to or
exceeding 0.01 g. When the seismicdtrigger activates the SMA-3 Event Indicator (flag) will
change from black to white and the amber event alarmwiii•'illuminate. The amber event alarm
will extinguish when ground acceleration reduces below the 0.01 g setpoint bu.t the Event
Indicator (flag) will remain white until manually reset. Three time-history triaxial acceleration
sensors are provided. These sensors transmit electrical signals to the Upper.Relay Room

where they are recbrded o'n magnetic tape.

The National Earthquake Information Center (NEIC) can confirm seismic activity in the vicinity
of the SGS/HCGS site. Refer to Note 4 to contact the NEIC.

Alternatively go to the USGS NEIC website:

http.'//earthquake. u sgs. gov/eqcenter/

On the US map, click on 'New Jersey' and then click on earthquake indicator for information.

The maps are updated within 5 min.of a measured earthqibake.

Additional Earthquake information can be found on the internet at:

* http://www.earthquake.usgsggov.•

* http://www.mgs.md.gov (click on "Live Earthquake Data online")

* http://earthquake.usgs.gov/regional/neic

This event escalates to an ALERT under EAL HA1.1 if the earthquake exceeds Operating
Basis Earthquake (OBE) levels (0.1g).
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Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL #1
2. HC.OP-SO.SG-001(Z) Seismic Instrumentation System Operation
3. HC.OP-AB.MISC-001(Q) Acts of Nature
4. HC.OP-AR.ZZ-001 1(Q) Overhead Annunciator Window Box C6
5. UFSAR 2.1.1.1 Specification of Location
6. UFSAR 1.2.1.5 Seismology
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

EAL# & Classification Level: HU1.2 - UNUSUAL EVENT (Common Site)

EAL:

Tornado TOUCHING DOWN within the PROTECTED AREA

OR

Average wind speeds > 95 MPH from ANY elevation of the Met Tower

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.

This EAL is based on a tornado touching down within the PROTECTED AREA or high winds
onsite

Escalation of this emergency classification level, if appropriate, would be based on VISIBLE
DAMAGE, or by other in-plant conditions, via EAL HA1.2.

Explanation/Discussion/Definitions:

Average, as used in the EAL threshold, is intended to be the 15 minute average as provided on
SPDS and not the instantaneous wind speed.

The design wind velocities are 108 mph (including a gust factor of approximately 1.3) at 30 feet
above ground. However, the Control Room wind speed only provides indication up to 100 mph
so the classification threshold has been capped at 95 mph to allow for onscale indication of
wind speed. The SPDS display provides wind speed readings on a 15-minute average. The
manner in which the HCGS SPDS processes data from the meteorological instrumentation
differs from the SGS SPDS; consequently, minor differences between HCGS and SGS
readings may occur.

Hope Creek Page 1 of 2 Rev. 0 (RAI)

EAL#: HU 1.2



HCGS ECG - EAL Technical Bases EP-HC-1 11-207

A tornado touching down within the PROTECTED AREA warrants declaration of an
UNUSUAL EVENT regardless of the measuired wind speed at the meteorological tower.- A
tornado is defined as a violently rotating column of air in contact with the ground and
extending from the base of a thunderstorm.

The National Weather Service can be contacted for further information about existing or
projected Adverse Weather Conditions:

* Phila/Mount Holly (609) 261-6600

" NWS Web site httpy//vw.erh.noaa.qov/er/phi

" Phila/Mount Holly (609) 261-6604

" Phila/Mount Holly (609) 261-6602

Definitions:

PROTECTED AREA (PA): A security controlled area within the" OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED..AREA (OCA): Property owned, maintained and controlled byPSEG Nuclear as part of the Salem & Hope Creek Generating. Statioon.complex.. For the
purpose of emergency classification, area from the PSEG Nuclear access road
.checkpoint and inward towards the stations, is considered the OCA.

VISIBLE DAMAGE: Damage to equipment or structure that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operability or:.reliability of the' affected structure, system, or
component. Example damage includes: deformation due to heat or impact, denting;
penetration, rupture, cracking, and paint blistering. Surface blemishes (e.g., paint
chipping, scratches) should not be included.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL #2
2.- UFSAR3.3.1.1 Designwind Velocity
3. OP-AA-1 08-1 11-1001 Severe Weather and Natural Disaster Guidelines
4. NC.CH-SC-MET-1206(Q) Meteorological Monitoring System Calibration and Maintenance
5. HC.CP-`AB.MISC-0001 (Q) Acts of Nature
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EAL Category:

EAL Subcategory:

Initiating Condition:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

OPCON Applicability: All

EAL# & Classification Level: HU1.3 - UNUSUAL EVENT

EAL:

Main Turbine rotating component failures resulting in EITHER of the following:

* Main Turbine casing penetration

* Main Turbine or Generator seal damage

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.

This EAL addresses main turbine rotating component failures of sufficient magnitude to cause
observable damage to the turbine casing or to the seals of the turbine generator. Generator
seal damage observed after generator purge does not meet the intent of this EAL because it
did not impact normal operation of the plant.

Of major concern is the potential for leakage of combustible fluids (lubricating oils) and gases
(hydrogen cooling) to the plant environs. Actual fires and flammable gas build up are
appropriately classified via EAL HU2.1 and EAL HU3.1.

This EAL is consistent with the definition of an UNUSUAL EVENT while maintaining the
anticipatory nature desired and recognizing the risk to non-safety related equipment.

Escalation of this emergency classification level, if appropriate, would be to EAL HA1.3 based
on damage done by projectiles generated by the failure or by any radiological releases in
category R.
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Explanation/Discussion/Definitions:

Main Turbine rotating component failures of sufficient magnitude to cause damage to the
turbine casing or turbine/generator seals increases the potential for leakage of
combustible/explosive gases and of combustiblee liquids to the Turbine Building or damage to
plant systems due to PROJECTILES. The presence of H2 gas in sufficient quantities may
present a combustion hazard. Actual fires and flammable gas build up is classified under fire
and flammable gas EALs.

Generator seal damage observed after generator purge does not meet the intent of this EAL
since it did not impact normal plant operations.

Turbine rotating component failures may-also result in other direct damage to plant systems
and components. Damage may rupture the turbine lubricating oil system, which would release
flammable liquids to the Turbine Building. Potential rupture of the condenser and condenser
tubes may cause flooding in the lower levels of the Turbine Building. This damage should be
readily observable.

Escape of H2 gas from the generator due to a loss of seal oil pumps or turbine lube oil without
a turbine rotating component failure should not be classified under this event but should be
reviewed lAW EALs in Subcategory H.3, Hazardous Gas.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion. detection systems.:Access to the PA. requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and contiolled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward tbwards the stations is considered the-OCA.

PROJECTILE: An object that impacts Sale'mi and/or Hope Creek that could cause
concern for continued operability, reliability or personnel safety.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL #4
2. UFSAR 3.5.1.3 Turbine Missiles
3. HC.OP-AB.BOP-0002 (Q) Main Turbine
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

HUI.4 - UNUSUAL EVENT

F)df I~ di g ip ANY Table 1Hstrucurs ta'cnfirsAYoth

RatrBuildnhg Floor Levels bove the Maximum NIormal.P Floor Levl'(1'in,)
ýreferenc~d ~in~ E'O0P 10 3;T O4. R~eact'orB~Uildn an~d Rdioacti've Release Control

Re~iit of SWSf Pump RoOmn Flod~dAI Faiý 2(7M QFOD

• ::- -- -.--------.,;: , ... . . . .. . .... ....... .... .. . . , . . . ..

.,qat .. n21nf Wate i,. ANY•, .ar tht contais .aS .. te..

AND

The Safety Related Equipment is required by Technical Specifications for the present
operational condition (OPCON)

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

* Reactor Building

• Control/Auxiliary Building

* Service Water Intake Structure

" Service/Radwaste Building

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.
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This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment misalignment,-or Outage activity mishaps. " -

Escalation of this emergency classification level, if appropriate, would be based DEGRADED
PERFORMANCE via EAL HA1.4, or by other plant conditions.

Explanation/Discussion/Definitions:

Flooding as used in this EAL describes a condition where water is entering the room faster
than installed equipment is capable of•remov'al, resu'lting infa rise of wvater'level within the
room. Classification of this EAL should not be delayed while corrective actions are being taken
to isolate the.water. source.
Flooding in; th str uctur es listed in Tabie H-I irepreSents the p1oterntial to directly impact

continued safe operation of the plant. This EAL specifically addresses those areas of the plant
where flooding presents a challenge to Safety System(s). Flooding is an event or condition
in excess of thb available' iump pum'p l-indling capabilit`' (installed or temporary) that"has.the
potential t."affecta.afety Sy'temr(s).required for thet.present bperational condition (onPON)

and is not the result. of acontrolled/preplanned evolution.,

P. sbal floodim he IdL U, 4: P. , ... ...

i.. ........ e.M Fbs K h p y Q .re e i sr . o . ... •.

* siiaLberv. tiet F'tod cantb
e ~Itd"iI m EA'as LISed' fe

Events classified under this EAL, for example, include the effects of flooding from system
malfunctions, component failures, or repair ,act'ivity failures (such as a failed freeze seal).
Safety System is any syster~r'uorcomp-o-n-'e"n"t i'n'.Iu~d'd' ýi nth"6Te~chhicall S~ecific'ation.
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For the purpose of implementing this EAL, levels in the Reactor Building that would require
classification under this EAL are defined as the Maximum Normal Floor Level in the EOPs.
Exceeding this level in any of the Reactor Building areas would require running all available
sump pumps. If level in these areas cannot be lowered to below the 1 in. level, systems
discharging into this area are to be isolated, except for systems required to:

" Ensure adequate core cooling

* Shutdown the reactor

* Protect primary containment integrity

• Suppress a fire

SSWS Pump Room Flooded Alarm Overhead Annunciator A1-B2 (PUMP ROOM FLOODED)
is fed from the following CRID points: D5518, D5519, D5533 and D5534. The setpoint for the
SSWS Pump Room Flooded Alarm is 1" for either A/C SSW pump room or B/D SSW pump
room. Possible causes for flooding in these areas are an Service Water System leak (strainer,
pump, valve, pipe), Fire Protection System leak, or Sump Pump malfunction.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.
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DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
p-erformance includes examination of systems in standby status as well -as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

* Electrical faults on power supplies

* Normally closed breakers in tripped position

" System annunciators activated

* System warning lights lit

" Insufficient system pressure from keep-fill pumps

" Elevated area temperatures or radiation levels

" Increased sump pump operation in areas in which the system is located

EAL Bases Reference(s):
99 e v,, b.: 5'...' i E

1. NEI 99-01,Rev. 05,01l'' Examp'le EAL #3
2. HC.OP-EO.ZZ-01-03I4 (Q)-FC Reactor Building and Radioactive Release Control
3. HC.OP-AR.ZZ-0001iQ) Overhead Annunciator Window BoxAl
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

HU1.5 - UNUSUAL EVENT (Common Site)

River level > 99.5'

OR

River level < 80.0'

Basis:

See Explanation Section below:

Explanation/Discussion/Definitions:

The first condition of this EAL indicates river level conditions that can threaten the level of
safety of the plant due to flooding. River level > 99.5' (+10.5' Mean Steam Line, MSL) is
indication of impending site flood conditions. Flood protection measures are required by Hope
Creek Technical Specifications and procedure at 95.0' (+6.0' MSL). At this river level
precautionary actions are taken, including filling outside tanks and ensuring that perimeter
flood doors are closed. These actions ensure that the facility flood protection features are in
place prior to a river level which would necessitate their use.

The high river level threshold is at the river level that would require a plant shutdown. Hope
Creek Technical Specification actions required by a river level of > 99.5' includes placing the
plant in at least Hot Shutdown within the next 12 hours and in Cold Shutdown within the next
24 hours.

The grade level at the Salem station is lower than that for Hope Creek (Salem = 99.5', Hope
Creek = 101.5').

The second condition of this EAL indicates river level conditions, River level < 80.0'
(-9.0'MSL), approaching the loss of the Service Water Intake (Ultimate Heat Sink). This level is
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one foot lower than the historical low water level of 81.0' (-8.0'MSL) (December 31, 1962) and
is higher than the Service Water pumps design -level.

These events will be escalated based on damage to plant safety systems, loss of fission
product barriers or abnormal radiological releases as discussed in other EAL categories.

River level indication is displayed on LR-2220-1(2)"which has a range of 72' to 102'.

The National Weather Service can be contacted for further information about existing or
projected Adverse Weather Conditions:

* Phila/Mount Holly

* NWS Web site

* Phila/Mount Holly

* Phila/Mount Holly

(609) 261-6600

http://www.erh.noaa.gov/er/phi

(609) 261-6604

(609) 261-6602

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA reguires proper secur.ity
clearanceand is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned' riiaintained and controlle'dby
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency clssification, area from the PSEG NUclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases. Reference(s):

1. NEI 99-01, Rev. 05, H01 Exahmple EAL #5
2. HC.OP-AB.MISC-0001 (Q) Acts of Nature
3. Technical Specification Section 3/4.7.3
4. Technical Specification Section,3/4.7.1.3
5. UFSAR 2.4 Hydraulic. Engineering
6. UFSAR Figure 2.4-3 Datum and Water Level Relationships
7. OP.SH-1 08-111-1001 Severe Weather and National Disaster Guidelines
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

HA1.1 -ALERT

Actuation of the OBE Seismic Switch (> 0.1 g) as indicated by EITHER:

* Annunciator C6-C4 (SEISMIC MON PNL C673) activated

• Amber alarm light on the Seismic Switch Power Supply Drawer Panel 10C673

AND

Earthquake confirmed by ANY of the following:

* Earthquake felt in plant by Control Room Operators

• National Earthquake Information Center (NEIC) (Note 4)

* Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure

Note 4: 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 Salem/Hope Creek Generating Station. Provide the analyst with
the following coordinates: 390 27' 46" (39.465°) north latitude, 750 32' 08"
(75.5370) west longitude.

Table H-1 Plant Structures Containing Safe

Shutdown Systems or Components

" Reactor Building

* Control/Auxiliary Building

* Service Water Intake Structure

• Service/Radwaste Building
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Basis:

This EAL escalates from HUl.1 in that the occurrence of the event may have resulted in
damage to plant structures or areas containing equipment necessary for a safe shutdown, or
may have caused damage to the safety systems in- those structures evidenced by Control
Room indications of degraded system response or performance. The occurrence of damage
and/or degraded system response is intended to discriminate against lesser events. The initial
report should not be interpreted as mandating a lengthy damage assessment prior to
classification. No attempt is made in this EAL to assess the actual magnitude of the damage.
The significance here is not that a particular system or structure was damaged, but rather, that
the event was of sufficient magnitude to cause this degradation.

Escalation of this emergency classification level, if appropriate, would be based on System
Malfunction EALs.

Seismic events of this magnitude can result in a VITAL AREA being subjected to forces
beyond design limits, and thus damage may be assumed to have occurred to plant safety
systems.

The National Earthquake Information Center can confirm if an earthquake has occurred in the
area of the plant.

Explanation/Discussion/Definitions:

Ground motion acceleration of 0.1g is the Operating Basis Earthquake (OBE) for HCGS.

HCGS seismic instrumentation consists of a Kinemetrics SMA-3 Strong Motion Accelerograph
(Auxiliary Building Upper Relay Room) and associated sensors that are equipped with seismic
triggers set to alarm and initiate recording at an acceleration equal to or exceeding 0.01 g.
When the seismic trigger activates. the SMA-3 Event Indicator (flag) will change from black to
white and the amber event alarm will illuminate. The amber eVent alarm will extinguish when
ground acceleration reduces below the 0.01 g setpoint but the Event. Indicator (flag) will
remain white until manually reset.

The amber Seismic Switch Event Alarmdn the Seismic Switch Pbweir Supply (SP-1) will
illuminate at an acceleration eq•al to r exeeding 0.1 g(OBE) This also annunciates the

seismic activity alarm C6-C4 (SEISMIC MON PNL C673)2 Three time-history triaxial
acceleration sensors are provided. These sensors transmit electrical signals to the Upper
Relay room where they are recorded on magnetic tape. These tapes are analyzed to
determine the exact magnitude of the seismic event and to confirm whether the OBE has been
exceeded.

As defined in the EPRI-sponsored Guidelines for Nuclear Plant Response to an Earthquake,
dated October 1989, a "felt earthquake" is: An earthquake of sufficient intensity such that: (a)
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the vibratory ground motion is felt at the nuclear plant site and recognized as an earthquake
based on a consensus of Control Room operators on duty at the time, and (b) for plants with
operable seismic instrumentation, the seismic switches of the plant are activated.

The National Earthquake Information Center (NEIC) can confirm seismic activity in the vicinity

of the SGSIHCGS site. Refer to Note 4 to contact the NEIC.

Alternatively go to the USGS NEIC website:

http://earthquake. usgs.gov/eqcenter/

On the US map, click on 'New Jersey' and then click on earthquake indicator for information.
The maps are updated within 5 min. of a measured earthquake.

Additional Earthquake information can be found on the internet at:

* http://www.earthquake.usgs.gov

• http://www.mgs.md.gov (click on "Live Earthquake Data online")

• http://earthquake.usgs.gov/regional/neic

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

* Electrical faults on power supplies

" Normally closed breakers in tripped position

* System annunciators activated

" System warning lights lit

* Insufficient system pressure from keep-fill pumps
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" Elevated area temperatures or radiation levels

• Increased sump pump operation in areas in which the system is located

PROTECTED-AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purlposte of emerge'ncy clas~sifib&ati6n, area fromtthe PSEG Nuc0lear a6cess road
checkpoint and inward towards the stations is considered theOCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #1
2. HC.OP-SO.SG-001(Z) Seismic Instrumentation System Operation
3. HC.OP-AB.MISC-001(Q) Acts of Nature
4. HC.OP-AR.ZZ-001 1(Q) Overhead Annunciator Window Box C6
5. UFSAR 2.1.1.1 Specification of Location
6. UFSAR 1.2.1.5 Seismology
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HA1.2 - ALERT

EAL:

EITHER of the following:

* Tornado TOUCHING DOWN within the PROTECTED AREA

* Average wind speeds > 95 MPH from ANY elevation of the Met Tower

AND

Resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY plant structure in Table H-1

" Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

* Reactor Building

o Control/Auxiliary Building

* Service Water Intake Structure

• Service/Radwaste Building

Basis:

This EAL escalates from EAL HU1 .2 in that the occurrence of the event has resulted in
VISIBLE DAMAGE to plant structures or areas containing equipment necessary for a safe
shutdown, or has caused damage to the safety systems in those structures evidenced by
Control Room indications of degraded system response or performance. The occurrence of
VISIBLE DAMAGE and/or degraded system response is intended to discriminate against
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lesser events. The initial report should not be interpreted as mandating a lengthy damage
assessment prior to classification. No attempt is made in this EAL to assess the actual
magnitude of the damage. The significance here is not that a particular system or structure
was.damaged, but rather, that the event was of sufficient magnitude to cause this degradation.

Escalation of this emergency classification level, if appropriate, would be based on System
Malfunction EALs.

This EAL is based on a tornado touching down or high winds that have caused VISIBLE
DAMAGE to structures containing functions or systems required for safe shutdown of the
plant.

Explanation/Discussion/Definitions:

Average, as used in the EAL threshold, is intended to be the 15 minute average as provided on
SPDS and not the instantaneous wind speed.

The design wind velocities are 108 mph (including a gust factor of approximately 1.3) at 30 feet
above ground for Seismic Category I structures. However, the Control Room wind speed only
provides a display up to 100 mph so the classification threshold has been capl5ed at 95 mph
to allow for onscale indication of wind speed. The SPDS display provides wind. speed readings
on a 15-minute average. The manner in which the HOGS SPDSp'focesses data from the
meteorological instrumentation:differs-from the SGS SPDS; consequently, minor differences
between HCGS and SGS readings may occur.

The ALERT classification is-appropriate if relevant plant parameters indicate that the
performance of safety systems has been 'degraded. No'attempt should be made to fully
inventory the actual magnitude of the damage or qu'antify th'se degradation of safety system
performance prior to declaration 6f an" ALERT :uhder this threshold. The declaration of an
ALERT and the activation of the TSC provide the Emergency Coordinator with the resources
needed to perform detailed damage assessments.

The National Weather Service can be contacted for further information about existing or
projected Adverse Weather Conditions:"

" Phila/Mount Holly (609) 261-660.0-.

* NWS Web site http://www.erh.noaa.gov/er/phi

" Phila/Mount Holly (609) 261-6604

" Phila/Mount Holly (609) 261-6602

Definitions:
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VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

* Electrical faults on power supplies

* Normally closed breakers in tripped position

" System annunciators activated

• System warning lights lit

• Insufficient system pressure from keep-fill pumps

* Elevated area temperatures or radiation levels

* Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

VISIBLE DAMAGE: Damage to equipment or structure that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operability or reliability of the affected structure, system, or
component. Example damage includes: deformation due to heat or impact, denting,
penetration, rupture, cracking, and paint blistering. Surface blemishes (e.g., paint
chipping, scratches) should not be included.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example.EAL #2
2. UFSAR 3.3.1.1 Design Wind Velocity
3. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
4. OP-AA-108-111-1001 Severe Weather and Natural Disaster Guidelines
5. NC.CH-SC-MET-1206(Q) Meteo rological Monitoring System Calibration and Maintenance
6. HC.OP'-AB.MISC-0001 (Q) Acts of Nature
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

HA1 .3- ALERT

Turbine failure-generated PROJECTILES resulting in EITHER of the following:

" VISIBLE DAMAGE to or penetration of ANY Table H-1 structure

* Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure

Table H-1 Plant Structures Containing Safe

Shutdown Systems or Components

" Reactor Building

• Control/Auxiliary Building

" Service Water Intake Structure

* Service/Radwaste Building

Basis:

This EAL escalates from EAL HU1.3 in that the occurrence of the event has resulted in
VISIBLE DAMAGE to plant structures or areas containing equipment necessary for a safe
shutdown, or has caused damage to the safety systems in those structures evidenced by
Control Room indications of degraded system response or performance. The occurrence of
VISIBLE DAMAGE and/or degraded system response is intended to discriminate against
lesser events. The initial report should not be interpreted as mandating a lengthy damage
assessment prior to classification. No attempt is made in this EAL to assess the actual
magnitude of the damage. The significance here is not that a particular system or structure
was damaged, but rather, that the event was of sufficient magnitude to cause this degradation.

Escalation of this emergency classification level, if appropriate, would be based on System
Malfunction EALs.
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This EAL addresses the threat to safety related equipment imposed by PROJECTILES
generated by main turbine rotating component failures. Therefore, this EAL is consistent with
the definition of an ALERT in that the potential exists for actual or substantial potential
degradation of the level of safety of the plant.

Explanation/Discussion/Definitions:

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREAX that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation. y

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes-examination of systems in standby status as well as those in
operation. When a safe shutdown syst.m is in operation, its perf6.rmance can be
directly observed and compared to its design capability (e.g., rated flow is required but
carinot be athieved). Wher-ari Opetating safo sh-utdown syste-m cannot fulfill its design
function, its performance is degraded. When a safe- shutdown system is in standby, its
performance capability, may:no_0t be readily'd~etermieidd..One or more of the following can
provide indirect indication of:its :p'erforma-rnce 6apabi-lity:;;.

* Electrical faults on power supplies'

* Normally Closed breakers: in trihiped position

* System annunciators activated

* System war'n1fib lights lit

" Insufficient system pressure from keep-fill pumps

" Elevated area temperatures or radiation levels

4 Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area.within. the OWNER
CONTROLLED AREA (OCA). that is enclosed by the security perimeter fence and
monitored byintrusion detection systems. Access to the PA requires proper security
c-lea.rance, and is controlled at the Security Center.

OWNER CONTROL'LED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.
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VISIBLE DAMAGE: Damage to equipment or structure that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operability or reliability of the affected structure, system, or
component. Example damage includes: deformation due to heat or impact, denting,
penetration, rupture, cracking, and paint blistering. Surface blemishes (e.g., paint
chipping, scratches) should not be included.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability or personnel safety.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #4
2. UFSAR 3.5.1.3 Turbine Missiles
3. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
4. HC.OP-AB.BOP-0002 (Q) Main Turbine

Hope Creek Page 3 of 4 Rev. 0 (RAI)

EAL#: HA1 .3



HCGS ECG - EAL Technical Bases EP-HC-1 11-207

This page intentionally blank

Hope Creek Page 4 of 4 Rev. 0 (RAI)

EAL#: HA1.3



HCGS ECG - EAL Technical Bases EP-HC-1 11 -207

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HA1.4 - ALERT

EAL:

7isu a] Qbsai-7tio hof JoIj§d ifin ANY Tdble H- ~1 !Ltrutue4 fcyff~N 6thht"b,

Re co Bu.i" • lding FloorL•eve~ls .abov~e..h•. • a imum •Normal •r'' •... .•' "F.....loo"r # ........ ... ':• ... ": ... ..... Level ... .. "l """"

..efer.e.. 'in . OP 103. .104,Reacto r B.auilding anead.. R ad tive..elease, ,o.tto

Receipt f SW$__p~q loedAar Al -BPUPROOM FLODED

AND

The Flooding is of a magnitude that results in EITHER of the following:

• Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure.

* An Industrial Safety Hazard (Electrical Shock, High Temp, etc.) resulting in access
restrictions to operate or monitor Safety System equipment.

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

* Reactor Building

• Control/Auxiliary Building

• Service Water Intake Structure

• Service/Radwaste Building
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Basis:

This EAL escalates from EAL HU1.4 in that the occurrence of the event has resulted in an
electrical shock hazard precluding access to plant structures containing safe shutdown
systems or components or damage to the safety systems or components in those structures
as evidenced by Control Room indications of degraded System res " onse or:performance. The
lack of access or occurrence of degraded system response is intended to discriminate against
lesser events. The. initial repor.tshould .not -be interpreted as. ma.ndating a lengthy assessment
prior to classification. No attempt. is made. in. this EAL to assess the actual magnitude of any
damage. T h. significanchere i not-th•a"t."prticuila.. system r struct ure was damaged, but
rather, that the event was of sufficient magnitude to cause this lack of access or performanhce .

degradation. .

Escalation of this em.rgency cla"sification level,"ifappropriate, would be based on System
Malfunction.EALs. . •

This EAL addriesses'.the6effect of internal.flooding, saiuised eents such •s.component

failures, equipment misalignment, or -outage activity mishaps. It is based on the DEGRADED
PERFORMANCE of systems, or has created industrial safety hazards (e.g., electrical shock)
that preclude necessary access to operate or monitor safety equipment. The inability to
access, operate or monitor5 saf•{y equipment represents an actuai or substantial poteintial
degradation of the level of safety of the plant. .

Flooding as used in this EAL describes a condition where water is entering the room faster
than installed. equipment is capable of removal, resulting in a rise of water, level within the
room. Classification of this EAL.should not be delayed while corrective actions are being taken
to isolate the water source.

Explanation/Discussion/Definitions: ...

Flooding is an event or conditionin excess 6f ihe available "sump pump handling capability
(installed or temporary) that results in a condition.where water is entering a room faster than it
is being removed resulting in a rise in water level within the room. Classification should not be
delayed while taking corrective actions to isolate the source of the flooding. This EAL
addresses the effects of Flooding caused by events such as component failures, equipment
misalignment, or outage activity mishaps where Flooding is occurring in areas that affect
safety related equipment.
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~jua O~xa'i~h o ýnijI~~g sZudocrwthiThfeA 5fi~iu~teEAL assessmnent

L I'F Visual b~an co fir b 001 is or o bi~u~crr~ed aong wýith EITHE iidcation
of DEGRADED, PERFORMANCE of a Sfety'S'ysteri ;ORac'cess restrictfi ,os due to a

minute#.!A~Lassessmen..vvidowý

Jf Viuln fd pi as occurred noeegnyJsiiao
is requind.

F* is74uaI_9b, O etio- -the reaTaI receive r~od/Hg'hLeve Aarm~ 6chn~ii5
6ompltei wl`_ýithi the 15 ni~iuteEAL assessment time ap'ng wifth ~EITHER indication of
DEGRADBED PEFORMANCE of a, Safty Sy"s"t-e 'ýO'R access~ restritions deto an
industd--1safety ~hazardy.TFHEN ... th mrec-ocraor should assume the alafrm is
~alidand en-trgecy classification showuld be nmade itnidaey no~oece the 'I5

i iueEL aýý,s~men tirp w~hihstarted yvhen tbe Alarm wvas re&&ived, in the C~ontrol

This EAL is based on the degraded performance of systems, or has created industrial safety
hazards (electrical shock) that preclude necessary access to operate or monitor safety
equipment. The inability to access, operate or monitor safety equipment represents an actual
or substantial potential degradation of the level of safety of the plant meeting the definition of
an ALERT.

In those cases where it is believed that DEGRADED PERFORMANCE due to flooding may
have caused damage to a Safety System, an ALERT declaration is warranted since the full
extent of the damage need not be known. A Safety System is defined as any system required
to maintain safe operation or to establish or maintain Cold Shutdown.

SSWS Pump Room Flooded Alarm Overhead Annunciator Al13B2 (PUMP ROOM FLOODED)
is fed from the following CRID points: D5518, D5519, D5533 and D5534. The setpoint for the
SSWS Pump Room Flooded Alarm is 1'" for either A/C SSW pump room or B/D SSW pump
room. Possible causes for flooding in these areas are an Service Water System leak (strainer,
pump, valve, pipe), Fire Protection System leak, or Sump Pump malfunction.

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
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cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of.its performance capability:

S'Electrical faults on power supplies

• Normally closed breakers in tripped position

• System annunciators activated

. si"Ystem` w rini lights lit

Insufficient s'/stem pressure from. keep-till pumps

' Elevated area temperatues. or badiation levels

Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER.
CONTROLLED. AREA, (OCA) that is enclosed by the securityperimeter fence and
moni.tored by intrusion detection:systems. Access to the PA reqiuires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (O.CA): Property owned, maintained and controlled by
PSEGNuc lear as part.ofthe.Sa&'e•m:& Hope Creek Generating Station complex. For the
purpose of emergen cy classification, area from the PSEG: Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #3
2. HC.OP-EO.ZZ-0103/4 (Q)-FC Rb•ctOr Building and Radioactive Release Control
3. HC.OP-AR.ZZ-0001(Q) Overhead Annunciator Window Box Al
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

H- Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

HA1.5 - ALERT

EITHER of the following:

" River level > 99.5'

" River level < 76.0'

AND

High or low river level results in EITHER of the following:

" VISIBLE DAMAGE to ANY structure in Table H-1

" Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure

Table H-1 Plant Structures Containing Safe

Shutdown Systems or Components

* Reactor Building

" Control/Auxiliary Building

" Service Water Intake Structure

" Service/Radwaste Building

Basis:

This EAL escalates from EAL HU1.5 in that the occurrence of the High or Low River Level has
resulted in VISIBLE DAMAGE to plant structures or areas containing equipment necessary for
a safe shutdown, or has caused damage to the safety systems in those structures evidenced
by Control Room indications of degraded system response or performance. The occurrence of
VISIBLE DAMAGE and/or degraded system response is intended to discriminate against
lesser events. The initial report should not be interpreted as mandating a lengthy damage
assessment prior to classification. No attempt is made in this EAL to assess the actual
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magnitude of the damage. The significance here is not that a particular system or structure
was damaged, but rather,-that the event was of sufficient magnitude to cause this degradation.-

This EAL addresses other site specific phenomena that result in visible damage' to vital areas
or results.in indication of damage to safety structures, systems, or components containing
functiohs and systems required for safe shutdown of the plant (such as hurricane, flood, or
seiche) that can also be precursors of more serious events.

These events could be escalated based on damage to plant safety systemsl:,loss of fission
product barriers or abnormal radiological releases as discussed in other EAL categories.

Explanation/Discussion/Definitions:

This EAL indicates river level conditions that may impose a severe threat to the level of safety
of the plant due to flooding or low river level conditions.

A High River level greater than 99.5' (+10.5' MSL) is indication of site flood conditions. This
River Level would exceed the plant grade level at Salem Station and be within 2 feet of the
plant grade level (101.5 feet) at Hope Creek.

A Low River level less than 76.0' (-13.0'MSL'is the Salemr& H"ope Creek extreme low water
design level and indicates a potential loss of the.Ultimate Heat Sink. This EAL threshold is set
to correspond to river conditions that threath-Ioss bf the Ultimate Heat Sin:k.

River level' idicbtion ik'displayed bn LR-2220-1(2)"'which h'Sa range of 72' to 102'.

The National WeatherService can be contacted for further information about existing or
projected Adverse Weather Co"Mditi6's: .' ....

" Phila/Mount Holly (609) 261-6600

" NWS Web site http://www.erh.noaa,.qov/er/phi

• Phila/Mount Holly (609) 261-6604

" Phila/Mount Holly (609) 261-6602

EAL Bases Reference(s): ..

1. NEI 99-01, Rev. 05, HA1 Example EAL #6
2. UFSAR, Section 2.4, Figure 2.4-3, Datum and Water Level Relationship

3.. UFSAR, Section 2.4.11.5 Plant Requirements
4.: HCr.OP-AB.MISC-0001 (Q):Acts of Nature
5..ý Tebhnliical.Specifi6ation Section 3/4.7.3
6. Technical Spicificatio'n Section 3/4.7.1.3
7. UFSAR 2.4 Hydraulic Engineering
8. OP.SH-1 08-111-1001 Severe Weather and National Disaster Guidelines
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HA1.6 - ALERT

EAL:

Vehicle crash or PROJECTILE impact with or within ANY Table H-1 structure

AND

The vehicle crash or PROJECTILE impact results in EITHER of the following:

" VISIBLE DAMAGE to ANY structure in Table H-1

" Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

* Reactor Building

* Control/Auxiliary Building

" Service Water Intake Structure

* Service/Radwaste Building

Basis:

The occurrence of VISIBLE DAMAGE and/or degraded system response is intended to
discriminate against lesser events. The initial report should not be interpreted as mandating a
lengthy damage assessment prior to classification. No attempt is made in this EAL to assess
the actual magnitude of the damage. The significance here is not that a particular system or
structure incurred damage, but rather that the event was of sufficient magnitude to cause
either VISIBLE DAMAGE to the safety systems in Table H-1 structures or Control Room
indications of degraded system performance.
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Escalation of this emergency classification level, if appropriate, would be based on EALs in
Category S, Syste m Malfunctions:.

This EAL addresses vehicle crashes or PROJECTILE impacts within the PROTECTED AREA
that. results in VISIBLE DAMAGE to VITAL AREAS or indication of damage to safety
structures, systems, or components containing functions and systems required for safe
shutdown of the plant.

Explanation/Discussion/Definitions:

The primary concern in this EAL is.the magnitude of the vehicle crashes/ PROJECTILE
impacts. A detailed assessment of system damage is not required prior to classification.
Vehicle Crash includes AIRCR•Ar Heliicooters,- Slhips, Barges, Trucks,A~tos, or arly other
vehicle types of sufficient momentum to potentially damage the structure. PROJECTILE
impact includes flying objects from either offsite or onsite, rotating equipment or turbine failure
causing turbine-casing penetration.. .

A Safety System is any system required to maintain safe operation or to establish or. maintain
cold shutdown. In those cases where it is believed that e vehi•bie crash/ PROJECTILE
impact may, have caused VISIBLE DAMAGE to a Safety System, an ALERT declaration is
warranted since the fu 1 extent 6of the a~mage may not be known,...Th.eturbie,,building.is not a
safety structure and would not be considered for this EAL.

No lengthy or time-consuming-assessment-of damage: is required-prior to.classification. In this
EAL, no attempt is made to quOntify the magnitude of the damage to any safety system but
instead an attempt is made'toidentify gny damage.-in order to'quantify the magnitude and
extent of the vehicle crashes/PROJECTILE -impact.-

In short, if the vehicle crash/ PROJECTILE impact is .big enough that it has damaged a Safety
System/Safety Structure or cause Safety Sjstem DEGRADED PERFORMANCE, then the
vehicle crash/ PROJECTILE impact is big enough .to justify arf ALERT declaration.

Any security aspects or suspected HOSTILEEACTIONS that involve vehicles or PROJECTILE
impact should be considereddind•er EALs hi"Sdb5atejor'fH:4.

This event will be escalated based on further damage to plant safety systems, fission product
barriers, or abnormal radiation releases. The Emergency Coordinator may use discretion and
escalate the classificatio.n to a SITE AREA EMERGENCY based'on the nature of the damage.
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Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability, or personnel safety.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

" Electrical faults on power supplies

• Normally closed breakers in tripped position

* System annunciators activated

• System warning lights lit

• Insufficient system pressure from keep-fill pumps

• Elevated area temperatures or radiation levels

* Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.
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VISIBLE DAMAGE: Damage to equipment or structure that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operability or reliability of the affected structure;,system, or
component. Example damage includes: deformation due to heat or impact, denting,
penetration, rupture, circking, and paint. blistering. Surface blemnishes (e.g., paint
chipping, scratches) should not be included.

AIRCRAFT` Ihcludes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters.

HOSTILE ACTION:-An.act tb'Ward Salerri'or Hope Cre'ek dr its -per'sonnel that includes
the use of Viblent fbirce to de4itroyequil5ment; take HOSTAGES, and/o0r intimidate
PSEG to adhieve-an end. This includes attack by air, land;',r'water using guns,
explosives, PROJECTILEs, vehicles, or other devices used to.deliver destrkCtiVe force.
Otherbacts that satisfy the' overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that'are not part of a
concerted attack on Salem or Hope Creek. Nor-teirroriSm-based EALs" sh6uld be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #5
2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
3. HC.OP-AB.BOP-0002 (Q) Main Turbine
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE within the PROTECTED AREA not extinguished within
15 minutes of detection or EXPLOSION within the
PROTECTED AREA

All

HU2.1 - UNUSUAL EVENT

FIRE NOT extinguished within 15 minutes of EITHER of the following:

* Control Room notification/report of a FIRE

* Verified FIRE detection system alarm/actuation

AND

FIRE is located in the Turbine Building or ANY Table H-1 plant structure (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

• Reactor Building

* Control/Auxiliary Building

* Service Water Intake Structure

• Service/Radwaste Building
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Basis:

This EAL addresses the magnitude and extent of FIRES that may be potentially significant
precursors of damage to safety systems. It addresses the FIRE, and not the degradation in
performance of affected systems that mray'esult.

As used here, detection is visual observation and report by plant personnel or sensor alarm
indication.

The 15 minute time period begins'vAh'a credible notification that a FIRE is occdrring, or
indication of a FIRE detection system alarm/actuation. Verification of a FIRE detection system
alarm/actuation includes actions that can be taken within the control room or other nearby site
specific location to ensure• that it is not spurious. An alarm is assumed to be an indication of a
FIRE unless it is disproved within the 15 minute'period by personnel dispatched to the~scene.
In other words, a personnel report from the scene may be used to disprove a sensor alarm if
received within 15 minutes of the alarm, but shall not be required to verify the alarm.

The intent of this 15 minute duration is to size the FIRE'and to discriminate against small
FIRES that are readily extinguished (e.g., smoldering waste paper basket).

The Turbine Building ýnd:Table` H-1 list i§. lirniited ahnd-applies to'buildi.ngs and areas in actual
contact with or immediately adjacent to VITAL AREAS or other significant buildings or areas.
The intent of this EAL' is:hot to rncIude buidirdgngs (. iwe. d'uses) 6o ateas that are rot in
actual contact with- dr irnni'ediateiy aajachnt to VITAL AREAS. Th1isexC ludes FIRES within
administration buildings, waste-basket FIRES,"and" theisb.mall FIRES- of n o safety
consequence. Immediately adjacent implies that the area immediately adjacent contains or
may contain equipment or cabling that could impact equipment located in VITAL AREAS or
the FIRE could damage equipment inside VITAL AREAS or that precludes access to VITAL
AREAS.

Escalation of this emergency classifi6ation level, if appr'opriate, would be based on EAL
HA2.1.

Explanation/Discussion/Definitions:-

The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic Category I.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
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monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electrical equipment do not constitute FIRES. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are
observed.

EXPLOSION: A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to potentially
damage permanent structures, systems, or components.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU2 Example EAL #1
2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE within the PROTECTED AREA not extinguished within
15 minutes of detection or EXPLOSION within the
PROTECTED AREA

All

EAL# & Classification Level: HU2.2 - UNUSUAL EVENT

EAL:

EXPLOSION within the PROTECTED AREA

Basis:

This EAL addresses the magnitude and extent of EXPLOSIONS that may be potentially
significant precursors of damage to safety systems. It addresses the EXPLOSION, and not the
degradation in performance of affected systems that may result.

This EAL addresses only those EXPLOSIONS of sufficient force to damage permanent
structures or equipment within the PROTECTED AREA.

No attempt is made to assess the actual magnitude of the damage. The occurrence of the
EXPLOSION is sufficient for declaration.

The Emergency Coordinator also needs to consider any security aspects of the EXPLOSION,
if applicable.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA2.2.

ExplanationlDiscussion/Definitions:

If the EXPLOSION is determined to be hostile in nature, the event is classified under EAL
HS4.1.
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Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access tothe PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Propberty owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electrical equipment do not constitute FIRES. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are
observed.

EXPLOSION: A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to potentially
damage permanent structures, systems, or components.

EAL Bases Referenfce(s):

1. NEI 99-01, Rev. 05, HU2 Examiple' EAL #2
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE or EXPLOSION in a VITAL AREA affecting the
operability of plant safety systems required to establish or
maintain safe shutdown

All

EAL# & Classification Level: HA2.1 - ALERT

EAL:

FIRE in ANY Table H-1 plant structure affecting the operability of plant safety systems
required to establish or maintain safe shutdown

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

* Reactor Building

* Control/Auxiliary Building

" Service Water Intake Structure

* Service/Radwaste Building

Basis:

The significance here is that the FIRE was large enough to cause damage to these systems.

The declaration of an ALERT and the activation of the Technical Support Center will provide
the Emergency Coordinator with the resources needed to perform detailed damage
assessments.

Escalation of this emergency classification level, if appropriate, will be based on EALs in
Category S, System Malfunctions, Category F, Fission Product Barrier Degradation, or
Category R, Abnormal Rad Levels / Rad Effluent.
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Explanation/Discussion/Definitions:

The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic Category I.

Definitions:'

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electrical equipment do not constitute FIRES. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are
observed.

EXPLOSION: A rapid,.violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient.force to potentially
damage permanent structu'res, systems, or co6mponents.

VITAL AREAS: Typically any-site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposuretot radiation:'.

PROTECTED AREA (PA):-,:A security, controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the- security perimeter fence and
monitored by intrusion detection systems:. Access to-thd PA requires proper security
clearance and is controlled at the Security Center.,..

OWNER CONTROLLED-AREA (OCA):. Property.owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, rea- fr m the PSEG Nuclear access road
checkpoint and iri'w-`ard w ds t'H stations is co-6"niideir-ed -The O A.' ........

EAL Bases Reference(s):

1. NEI 99-01, Rev.. 05,. HA2 Example EAL #1
2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE or EXPLOSION in a VITAL AREA affecting the
operability of plant safety systems required to establish or
maintain safe shutdown

All

EAL# & Classification Level: HA2.2 - ALERT

EAL:

EXPLOSION in ANY Table H-1 plant structure affecting the operability of plant safety
systems required to establish or maintain safe shutdown

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

" Reactor Building

* Control/Auxiliary Building

* Service Water Intake Structure

• Service/Radwaste Building

Basis:

The significance here is that the EXPLOSION was large enough to cause damage to these
systems.

The declaration of an ALERT and the activation of the Technical Support Center will provide
the Emergency Coordinator with the resources needed to perform detailed damage
assessments.

The Emergency Coordinator also needs to consider any security aspects of the EXPLOSION.

Escalation of this emergency classification level, if appropriate, will be based on EALs in
Category S, System Malfunctions, Category F, Fission Product Barrier Degradation, or
Category R, Abnormal Rad Levels / Rad Effluent.

Explanation/Discussion/Definitions:

If the EXPLOSION is determined to be hostile in nature, the event is classified under EAL
HS4.1.
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The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identifiedas Seismic Category i.

Definitions:

FIRE: Combustion characterized by heat and light: Sources of smoke such as slipping
drive belts or overheat"ed ele6trical e'quipment do not constitute FIRES. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are
observed.

EXPLOSION: A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that in'1p6i-ts energy of suffibient force t6p otentially
damage permanent structures, systems, or components.

VITAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equip:me-nt, systems, components, or material, the failure,
destruction, or release of which could directly or in-directly endanger the p'ublic health
and safety by exposure to radiation.

PROTECTED AREA (PA), A security controlled area within the.OWNER
CONTROLLEDAREA (OCA) that is e nclosed by, the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is "controlled at the Security Center...

OWNER CONTROLLED AREA .(OCA):.Pro"perty owned, maintained and controlled by
PSEG Nuclear as part of the.Salem &-Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stationsf iS crissidered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA2 Exampole EAL #1
2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to NORMAL PLANT OPERATIONS

All

HU3.1 - UNUSUAL EVENT

EAL:

Release of toxic, corrosive, asphyxiant or flammable gas in amounts (excluding small or
incidental releases) that have or could adversely affect NORMAL PLANT OPERATIONS

Basis:

This EAL is based on the release of toxic, corrosive, asphyxiant or flammable gases of
sufficient quantity to affect normal plant operations.

The fact that SCBA or other respiratory protection may be worn does not eliminate the need to
declare the event.

This EAL is not intended to require significant assessment or quantification. It assumes an
uncontrolled process that has the potential to affect NORMAL PLANT OPERATIONS. This
would preclude small or incidental releases, or releases that do not impact structures needed
for plant operation.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or even death.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA3.1.

Explanation/Discussion/Definitions:

The release may have originated within the Site Boundary, or it may have originated offsite
and subsequently drifted onto the Site Boundary. Offsite events (e.g., tanker truck accident
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releasing toxic gases, etc.) resulting in the plant being within the evacuation area should also.
be considered in this EAL because of the adverse affect on NORMAL PLANT OPERATIONS.

Should the release affect plant VITAL AREAS, escalation to an ALERT would be based On
EAL HA3.1. Should an EXPLOSION or FIRE occur due to flammable gas within an affected
plant area, an ALERT ma\y be appropriate •based on EAL HA2.1 or EAL HA2.2.

A Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation or skin contact.

A Flammable Gas is considered to be any'substarnce that can result in ant ignition, sustained
burn or detonation.

Carbon dioxide (C02) is an asphyxiant gas. A 20 lb C02 extinguisher discharge will not create
a hazardous atmosphere unless the roomvolume is less thah 2500 cubic feet.

A Corrosive Gas is a highly reactive substance that causes obvious damage to living tissue.
Corrosives act either directly, by chemically destroying the part or indirectly by causing
inflammation. Acids and bases are common corrosive materials. Corrosives such as these are
also sometimes referred to as caustics.

This EAL should not be construed to incluIde confined spaces that must be ventilated prior to
entry or situations involving the fire departmenit pers6hnel who•a"reusin'g res~pirh•yo •'
equipment during the performance of their duties unless it also affects personnel not involved
with the fire dep-artmrent -activates. In addition, tho6se situations. th" at require perori'nel to wear
respiratory protection equipment as the result of airborne contamination as required by
Radiation Protection personnel do not meet the intent of this EAL.

Definitions:.

NORMAL PLANT OPERATIONS: Activities at the plant site associated with routine
testing, maintenance, or equipment operations, in accordance with normal boperating or
administrative procedures. Entry into abnormal or emergency operating procedures, or
deviati6io from n6r-al security. or radiolog ical controls posture, is ad6 partuire from
NORMAL PLANT.OPERATIONS:

VITAL AREA: Typically any -site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, .or, release of which,-cou.d directly or indirectly endanger.the public health
and safety by exposure to radiation.

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by th .eses curity perimeter fence 'and
monitored. by intrusion detection systems. Access to the PA requires proper security
clearance ancd is controlled at the S ecurity Center.
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OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electrical equipment do not constitute FIRES. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are
observed.

EXPLOSION: A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to potentially
damage permanent structures, systems, or components.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU3 Example EAL #1
2. HC.OP-AB.HVAC-0002 Control Room Environment
3. OE25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to NORMAL PLANT OPERATIONS

All

HU3.2 - UNUSUAL EVENT (Common Site)

EAL:

Notification by Local, County, or State Officials for evacuation or sheltering of site
personnel based on an off-site gas release event that includes toxic, corrosive,
asphyxiant, or flammable gas

Basis:

The fact that SCBA or other respiratory protection may be worn does not eliminate the need to
declare the event.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or even death.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA3.1.

Explanation/Discussion/Definitions:

This EAL is based on the existence of an uncontrolled release originating offsite and local,
county or state officials have reported the need for evacuation or sheltering of site personnel.

State and local officials may determine the evacuation area for an offsite spill or release by
using "The Emergency Response Guidebook (ERG2008)" developed by the US Department
of Transportation.

Should the release affect plant VITAL AREAS, escalation to an ALERT would be based on
EAL HA3.1. Should an EXPLOSION or FIRE occur due to flammable gas within an affected
plant area, an ALERT may be appropriate based on EAL HA2.1.
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A Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation 0- skicr ntdct-c ..

A Flammable Gas is considered to be any substance that can result in an ignition, sustained•
burn or detonation.

Carbon dioxide (C02) is an :asphyxiant gas. A-20 lb 002 extinguisher discharge will not create
a hazardous atmosphere unless the room volume is less than 2500 cubic feet.

A Corrosive Gas is a highly reactive substance that.causes obvious damage to living tissue.
Corrosives act either d rectly, by chem caly'destroying thepart or indirectly by causing
inflammation. Acids and bases are common corrosive materials. Corrosives such as these are
also sometimes referred to as caustics.

Definitions:

NORMAL PLANT OPERATIONS: Activities at the plant site associated with routine
testing, maintenance, or-equipment operations, in accordance with normal operating or
administrative procedures. Entry into abnormal or emergency operating procedures, or
deviation from normal security or radiological controls posture, is a departure from
NORMAL PLANT OPERATIONS.

VITAL AREA` Typi6aliy any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the fa~iuei"e,
destructio"n, or release of which could directly or indirectly endanger the public healthand safety byexp6dui to r~adiation.

PROTECtED AREA (PA)' A- securitycotntrolled arba within the OWNER
CONTROLLED AREA'(OCA) that is enclosed, by the security 1peri meter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearb.nce and is contro.lled at the Security, .enter..

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nucleai' access road
checkpoint and inward towards the stations is considered the OCA..

FIREo"Combustio6n characterized by' heat arid light. Sources of smoke Suc;h as slippihg
drive belts or overheated. electrical equipment do not constitute FIRES. Observation of
flame ispreferrerd bbut is NOT required if large quantities of smoke and heat are
observed.

EXPLOSION: A rapid, violent, unconfined combustion, or catastrophic failure of.
p•resu~rizedlenerrgited eq.uipment that irhiprt •.•rgyof sufficient.fodre to potentially
damage perranerit structures, systems, or 6omponents.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU3 Example EAL #2
2. The Emergency Response Guide (ERG2008)
3. OE25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Access to a VITAL AREA is prohibited due to toxic,
corrosive, asphyxiant or flammable gases which jeopardize
operation of operable equipment required to maintain safe
operations or safely shut down the reactor

All

HA3.M -ALERT

Access to ANY Table H-1 plant structure is prohibited due to toxic, corrosive, asphyxiant,
or flammable gases which jeopardize operation of systems required to maintain safe
operations or safely shut down the reactor (Note 5)

Note 5: If the equipment in the 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 shut down beyond that already allowed by Technical
Specifications at the time of the event.

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

• Reactor Building

* Control/Auxiliary Building

* Service Water Intake Structure

° Service/Radwaste Building

Basis:

Gases in a VITAL AREA can affect the ability to safely operate or safely shut down the
reactor.

The fact that SCBA may be worn does not eliminate the need to declare the event.
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Declaration should not be delayed for confirmation from atmospheric testing if the atmosphere
poses an immediate threat to life and health or an immediate threat of severe exposure to
gases. This could be based upon documented analysis, indication of personal ill effects from
exposure, or operating experience with the hazards.

An as#phyxiant is a gas capable of reducing the level o'f 'xygen in the body to dangerous
levels. Most c6mmonly, 6sp hyXiantswork by m'erely displa'cing air in an enclosed

environment. This reduces the c6ncentration of oxygenh below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or.even death.

An uncontrolled release of flammable gasses W-ithir a facify~tsructdre- ha's th6potential to
affect safe operation of the plant by limiting either operator or equipment operations due to the
potential for ignition and resulting _equipment.damage/personne.l injqry.. Flammable gasses,
such as hydrogen and acetylene, are routinely used to maintain plant systems (hydrogen) or
to repair 6quiip'ment/comfipbnents (acetylene -"used in'weldihg). This EAL assuimesý...2
concentratioh:s` of flIm rfable gjasses which:can ignite/support'coi-bustion.

Escalation of thisemergency classification level, if appropriate,.will be based on EALs in
Category S, Systemr Malfunctions,- Category F., Fission 'Product Barriier Degradation, or
Categ .i .R -, Abno ''n rmal ....... '" .L I.es I , .ad E f ent . -

Explanation/Discussion/Definitions: ..

This EA--is-based o'gases that-have entered a plan s-tructure in concentraions thatcould-be

unsafe for plant personnel and, therefore, preclude access to equipment necessary for the
safe operation or safe shut.tdown.of the pl.ant. T.hep TabJI-1 ,,Plant Stlructures. Containing Safe
Shutdown Systems or Components include those plant structures identified as Seismic
Category I.

This EAL does not apply to routine inerting of the-1rmary Containment.e

A Toxic Gas is considered to be any substance -that is dangerous to life or limb by reason of
inhalation or skin contact.

A Flammable Gas is considered to be any substance that can result in an ignition, sustained
burn or detonation .............. .........

Carbon dioxide (C0 2) is an asphyxiant gas. A 20 lb CO 2 extinguisher discharge will not create
a hazardous atmosphere unless the room volume is less than 2500 cubic feet.

A Corrosive Gas is a highly fe ctive substan'e tht causes obviious damaget0 living tissue.
Corrosives act either directly, by chemical destruction or indirectly by causing inflammation.
Acids and bases are common corrosive materials. Corrosives such as these are also
sometimes referred to. as caustics.
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This EAL should not be construed to include confined spaces that must be ventilated prior to
entry or situations involving the fire department personnel who are using respiratory
equipment during the performance of their duties unless it also affects personnel not involved
with the fire department activates. In addition, those situations that require personnel to wear
respiratory protection equipment as the result of airborne contamination as required by
Radiation Protection personnel do not meet the intent of this EAL.

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the, PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA3 Example EAL #1
2. UFSAR Table 3.2-1 HCGS Classification of Systems, Structures and Components
3. HC.OP-AB.HVAC-0002 Control Room Environment
4. OE25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

Confirmed SECURITY CONDITION or threat which
indicates a potential degradation in the level of safety of the
plant

All

EAL# & Classification Level: HU4.1 - UNUSUAL EVENT (Common Site)

EAL:

A SECURITY CONDITION that does NOT involve a HOSTILE ACTION as reported by the
Security Operations Supervisor or designee (Note 9)

OR

Receipt of a CREDIBLE/ACTUAL THREAT to Salem or Hope Creek station - (determined
by security in accordance with SY-AA-101-132, "Threat Assessment") (Note 9)

OR

A VALIDATED notification from NRC providing information of a Salem/Hope Creek
AIRCRAFT threat

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

" If a HOSTILE ACTION, is location the OCA or PA?

Basis:

Security events which do not represent a potential degradation in the level of safety of the
plant are reported under 10 CFR 73.71 or in some cases under 10 CFR 50.72. Security
events assessed as HOSTILE ACTIONS are classifiable under EAL HA4.1, EAL HS4.1 and
EAL HG4.1.
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A higher initial classification could be made based upon the nature and timing of the security
threat and potential consequences. The Eibergency COordinator shall consider Upgrading the
emergency response status and emergency classification level in accordance with the Salem
- Hope Creek Security Contingency Plan.

1 st Condition (SECURITY CONDITION)

Reference is made to the specific security shift supervision (Security Operations Supervisor or
designee) because these individuals are the designated personnel on-site qualified and
trained to confirm that a security event is occurring or has occurred. Training on security event
classification confirmation is closely controlled due to the strict secrecy controls placed on the
Salem - Hope Cre'ek S:&iyhiWC'tntingncy' Pln.,"

This threshold is based on the Salem - Hope Creek Security Contingency Plan. The Salem_-

Hope Creek Security Contingency Plan is based on guidance provided byNEP ,03-12,"..
Tempia6' foi the Securityi P'lan,; Train'ing and Qualification Plan, Security Contingency Plan
and ISFSI Program.

2 nd Condition (CREDIBLE / ACTUAL THREAT)

This thresh6lld' is included to ensure., that approp, riate notifications for the !secuirity threat are
made in a timely manner. This include'sinformation of a credible threat. Only the sife to which
the'specific threat is made needs declare the Notification of an UNUSUAL EVENT.

The. determination. of CREDIBLE is made through use of information found in Threat
Assessment, SY-AA'101-132."

3 rd Condition. .(AIRCRAFT threat)

The intent ofthiis"part of tth•elAIL is to ens§Ure that notifications for the AIRCRAFT threat are
made in a timely manner and that offsite response organization (OROsYa"Indl Ipl ant personnel
are at a state of heightened-awareness regarding the credible threat. It is not the. intent of this
EAL to replace existing non-hostile related EALs involving AIRCRAFT.-

Thi§ EAL i§ý met when a plant (site receives information regardin .an a..AIRCRAFT threat from
NRC. Validation is performed by calling the NRC or by other apprý6vd "methods of
authentication. Only the site to which the specific threat is. made need declare the UNUSUAL
EVENT. ..

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an AIRLINER (AIRLINER is meant to be a large AIRCRAFT with the potential
for causing significant da mage ,to thoe plant). The status and size of the plane.may be provided
by NORAD through the. NRC.

Escalation to ALERT emergency classificatio"n level would7 be via EAL HA4.1 and would be
appropriate if the threat involves an AIRLINER within 30 minutes of the plant or a HOSTILE
ACTION in the OCA or PA.
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Explanation/Discussion/Definitions:

If the security events do not meet the threshold for an UNUSUAL EVENT classification, they
may result in the need to make a non-emergency report per RAL Section 11.7.1 .a, One Hour
Non-Emergency Safeguards Event (10 CFR 73.71) as determined by Security per SY-AA-
1002, "Safeguards Event Report."

Security will be focused on actions to mitigate the security event and will provide the SM with
key information as the event progresses. Communications between the SMs and the Security
Team Leader should be accurate, concise, and focused on EAL criteria and protection of key
target sets. As Security and Operations terminology sometimes differ, clarifying questions
should be asked to ensure accurate information exchange.

1 st Condition (SECURITY CONDITION)

Page 6 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made OR, could result in Security Supervision determining that a HOSTILE ACTION is or has
occurred and therefore classification at the ALERT or higher level should be made based on
the location (OCA or PA) of the HOSTILE ACTION.

2 nd Condition (CREDIBLE / ACTUAL THREAT)

This threshold is included to ensure that threat information from any source which is assessed
by security supervision as being a "CREDIBLE/ACTUAL THREAT" is classified as an
UNUSUAL EVENT. Only the site to which the specific threat is made needs to declare the
UNUSUAL EVENT. For Security Events, Salem and Hope Creek is considered a single site,
therefore a "CREDIBLE/ACTUAL THREAT" to either Salem or Hope Creek would affect the
entire site and a "Common Site" UE declaration would be made.

Timely classification will ensure that Offsite Response Organizations and plant personnel are
notified in a timely manner resulting in a state of heightened awareness. Threats are
evaluated by security per Threat Assessment, SY-AA-1 01-132. Security threats that do not
meet the definition of a "CREDIBLE/ACTUAL THREAT" should be dispositioned lAW Threat
Assessment, SY-AA-101-132.

3 rd Condition (AIRCRAFT threat)

AIRCRAFT threat calls from the NRC should be VALIDATED by use of NRC authentication
code or a return call to the NRC Headquarter Operations Center.

For security events, Salem and Hope Creek is considered a single site, therefore, a
"VALIDATED AIRCRAFT THREAT" to either Salem or Hope Creek would affect the entire site
and a "Common Site" UE declaration would be made.
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Definitions:

SECURITY CONDITION: Any security event as listed in the approved security
contingency plan that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION.

VALIDATED: AIRCRAFT threat call from the NRC that is confirmed to be-authentic.
Callsfrom the NRC are VALIDATED by use of the NRC provided authentication code
or by making b return call to' he NRC Headquarter Operations Center and confirming
threat- information with .fhe NRC Operation Officer. AIRCRA. FT threat calls from other
agencies, NORAD, FAA, or FBI should be VALIDATED' by calling the NRC Operations
Officer.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
iriclude general aviation Cessna, Piper and Lear type privcate planes; large passenger
or freight planes: as W'ell as police, medical and media helicopter's. A large AIRCRAFT
i.. refrred to as an AiRLINER.• -, ' • " :.. .'• F,- ,

AIRLINER/LARGE AIRCRAFT:, Any size or type of AIRCRAFT with the potential for
causing significant damage to the plant (r6f~f'rto th6 Se6urity Contingency Plan for a
more detailed definition).

CREDIBLE / ACTUAL THREAT: Is a threat which poses a likely and serious danger to
the .safeOieratio" of tI-e faCil ityyor.tb site personnel arid public Saf ty.

HOSTILE ACTION. Ah ýict-toi\ard Salem or Hope Creek or its persbnniel that inrcludes
theof ',ible'nt foice to'dcestroy equipment,,.take HOSTAGIES ar•id/o r intim[dafd the
lice nsee to achieve an end. This includes attack b£"ai'r,, lard; o"r, water b sing guns,
explosives, PROJECTILEs", vehicles, or other devices used0 t deliv\er destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be'construed to in'clude acts ofcivil disobedience or felonibous'6ats that are not part of a
concerted attack on Salemor H0•e Creek. Nbn-terrorism-bsed EALs should be used
To a.. ress.such ac{ivities (i.e., thi's may incLide violeiht a.cts between inrdividLials in the
0 CA) .':

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generatlng Station iconpl'ex. For the
purpose of emergency classification, the area from the PSEG Nuclear access road
checkpoint and inward towards the stations is cornsideled the OCA.

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) tat"-is.e6niosqed2.by thes~cEurity perimeter fence.and

oi'iire y~intrusion detection systefhis. Access to the PA requires proper security
clearance and is controlled at the Security center.
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PROJECTILE: An object that impacts Salem/Hope Creek that could cause concern for
continued operability, reliability, or personnel safety.

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU4 Example EAL #1, #2, #3
2. Salem - Hope Creek Security Contingency Plan
3. SY-AA-101-132 Threat Assessment
4. HC.OP-AB.SEC-0001 Security Event
5. HC.OP-AB.SEC-0002 Airborne Threat
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Security Contingency Event Summary Table

Note: Do not include titles of Security Contingency Event documents in future revisions

Event Could Result in Event Could

Contingency Determination Result in Determination
Event of a of a

Number SECURITY CONDITION HOSTILE ACTION

(UE ONLY) (ALE•-lT"or Higher)
Yes / No Y. Y .e..s/ No

#1 Yes Yes.

# 2 Yes :'.Yes

# 3 Yes No

# 4 No Yes

# 5 Yes Yes

# 6 No No

# 7 No No

# 8 Yes Yes

# 9 Yes Yes

#10 Yes Yes

# 11 Yes No

# 12 Yes No

# 13 Yes No

# 14 Yes No

# 15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION within the OWNER CONTROLLED
AREA or airborne attack threat

All

EAL# & Classification Level: HA4.1 - ALERT

EAL:

A HOSTILE ACTION is occurring or has occurred within the OCA as reported by the
Security Operations Supervisor or designee (Note 9)

OR

A VALIDATED notification from NRC of a AIRLINER attack threat < 30 minutes away
from Salem/Hope Creek (Note 9)

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

" If a HOSTILE ACTION, is location the OCA or PA?

Basis:

This EAL addresses the contingency for a very rapid progression of events, such as that
experienced on September 11, 2001. They are not premised solely on the potential for a
radiological release. Rather the issue includes the need for rapid assistance due to the
possibility for significant and indeterminate damage from additional air, land or water attack
elements.

The fact that the site is under serious attack or is an identified attack target with minimal time
available for further preparation or additional assistance to arrive requires a heightened state
of readiness and implementation of protective measures that can be effective (such as on-site
evacuation, dispersal or sheltering).
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1 st Condition (OCA HOSTILE ACTION)

This EAL addresses the potential for a very rapid progression of events due to a HOSTILE
ACTION within or directed towards the OWNER CONTROLLED AREA (OCA). It is not
intended to. address.incidents that are- accidental events or acts of civil disobedience, such as
small AIRCRAFT impact, hunters, or physical disputes between employees within the OCA.
Those events are adequately addressed by other EALs or RALs

Note that this EAL is applicable for any HOSTILE ACTION occurring, or that has occurred, in
the OWNER CONTROLLED AREA.

If not previously notified by the NRC that the airborne HOSTILE ACTION was intentional, then
it would be expected, although not certain, that notification by an appropriate Federal agency
would follow. In this case, appropriate federal agency is intended to. be.NORAD, FBI, FAA or
NRC. However, the declaration should not be unduly delayed awaiting Federal notification.

2 nd Condition (AIRLINER threat)

This EAL addresses the immediacy of an expected threat (AIRLINER) arrival or impact on the
site within arelatively short time (<. 30 minutes).-

The intent of this EAL is to ensure that notifications for the AIRLINER attack threat are made
in a timely manner and. that OROs and plant personnel are at a state of.heightened awareness
regarding the credible threat. AIRLINER is meant to be a large AIRCRAFTwithh the potential
for causing significant damage to the site.

This EAL is met when a plant receives information regarding an AIRLINER attack threat from
NRC and the AIRLINER is within 30 minutes of the plant.. Only the site.to, which the specific
threat is made need declare the ALERT.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an AIRLINER (AIRLINER is meant to be a large AIRCRAFT with the potential
for causing significant damage to the plant). The status and size of .the plane may be provided
by NORAD thrlbuoh the NRC..
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Explanation/Discussion/Definitions:

This event will be escalated to a SITE AREA EMERGENCY based upon HOSTILE ACTION
affecting the PROTECTED AREA (PA). Also, if Salem declares an SAE due to their PA being
affected by the security event, Hope Creek will escalate to SAE to match them.

1 st Condition (OCA HOSTILE ACTION)

Reference is made to the specific security shift supervision (Security Operations Supervisor or
designee) because these individuals are the designated personnel on-site qualified and
trained to confirm that a HOSTILE ACTION is occurring or has occurred.

This EAL condition is not premised solely on adverse health effects caused by a radiological
release. Rather the issue is the immediate need for assistance due to the nature of the event
and the potential for significant and indeterminate damage. Although nuclear plant security
officers are well trained and prepared to protect against HOSTILE ACTION, it is appropriate
for Offsite Response Organizations (OROs) to be notified and encouraged to begin activation
to be better prepared should it be necessary to consider further actions.

Page 6 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
HOSTILE ACTION is or has occurred and therefore classification at the ALERT or higher level
should be made based on the location (OCA or PA) of the HOSTILE ACTION. Security events
that do not involve a HOSTILE ACTION may result in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made per EAL HU4.1.

2 nd Condition (AIRLINER threat)

The fact that the site is an identified attack candidate with minimal time available for further
preparation requires a heightened state of readiness and implementation of protective
measures that can be effective (onsite evacuation, dispersal, or sheltering) before arrival or
impact.

This EAL is met when a plant receives VALIDATED information regarding an AIRLINER
attack threat from NRC and the AIRLINER is less than 30 minutes away from the site. Only
the site (Salem and Hope Creek is considered a single site for Security event classifications)
to which the specific threat is made needs declare the ALERT.

AIRLINER threat calls from the NRC should be VALIDATED by use of NRC authentication
code or a return call to the NRC Headquarter Operations Center.
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Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or. its personnel that includes
the use of violent force to destroy 'equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end'T"This includes attack by air, land,,or water using guns,
explosives, PROJECTILES, vehicles', or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE. ACTI.OQN should not
be construed to include acts of civil disobedience or fe6flious a-ts-that arenot part of a
concerted attack on Salem or Hope Creek..Non-terrorism-based. EALs should be used
to address .such- activiti.e.es (.i.en,;this may include violent acts. between individuals in the
OWNER CONTROLLED AREA).:

OWNER CONTROLLED AREA (OCA): Property.owned; maintained and controlled by
PSEG Nuclear as part of theSalem & Hope. Creek Generating Station complex. For .the
purpose of emergency classification,; area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

HOSTAGE: A pe rson(s)held as leverage against the station to ensure that demands.
will be met by the station.

PROTECTED AREA ý(PA):.. security controlled..area within the OWNER-,
CONTROLLED AREEA (OCA)J that.is enclosed by thlepsecurity perimeter fencq..anld-
mdnitbred by intrusio.h• etection systems. Access to the PA requires, propqersecurity

.cle. arance and•is controlI•ed,atthe. Security Ceter. ,.

AIRCRAFT: Includes bboth small and large AIRCRAFT. Examples of AIRCRAFT..:
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters.-A large AIRCRAFT
is referred to as an AIRLINER.

AIRLINER/LARGE. AIRCRAFT- Any size or type of AIRCRAFT with..the potential for
causing,§.Jignificant damage .to the plant-(referto the .Security Contingency P[!an fQr .a
more detailed definition).

SECURITY CON.D.IT.ON:A...Anysecurityev..ent as! listed. in:the.app.roved, security
contingenCy plana that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential..degradation to the .level of safety of the plant. A SECURITY
CONDITION does not involve.'a HOSTILE. ACTION.. .

PROJECTILE: An object directed toward Salem/Hope Creek that could cause concern
for its continued operability,'reliability, or personnel safety.
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VALIDATED: AIRCRAFT threat call from the NRC that is confirmed to be authentic.
Calls from the NRC are VALIDATED by use of the NRC provided authentication code
or by making a return call to the NRC Headquarter Operations Center and confirming
threat information with the NRC Operation Officer. AIRCRAFT threat calls from other
agencies, NORAD, FAA, or FBI should be VALIDATED by calling the NRC Operations
Officer.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA4 Example EAL #1, #2
2. Salem - Hope Creek Security Contingency Plan
3. HC.OP-AB.SEC-0001 Security Event
4. HC.OP-AB.SEC-0002 Airborne Threat
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Security Contingency Event Summary Table

Note: Do not include titles of Security Contingency Event documents in future revisions

Event Could tesuIt in Event Could
Contingency Determination Result in Determination

Event of a of a
Number SECURITY CONDITION HOSTILE ACTION

(UE ONLY) (ALERT or Higher)
Yes / No Yýes '.No

#1 Yes Yes

#2 Yes Yes

# 3 Yes No

# 4 No Yes

# 5 Yes Yes

# 6 No No

# 7 No No

# 8 Yes Yes

# 9 Yes Yes

#10 Yes Yes

# 11 Yes No

# 12 Yes No

#13 Yes No

# 14 Yes No

#15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

#19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION within the PROTECTED AREA

All

EAL# & Classification Level: HS4.1 - SITE AREA EMERGENCY

EAL:

A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the Security Operations Supervisor or designee (Note 9)

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

* If a HOSTILE ACTION, is location the OCA or PA?

Basis:
/

This condition represents an escalated threat to plant safety above that contained in the
ALERT in that a HOSTILE FORCE has progressed from the OWNER CONTROLLED AREA
to the PROTECTED AREA.

This EAL addresses the contingency for a very rapid progression of events due to a HOSTILE
ACTION within or directed towards the PROTECTED AREA (PA). Plant VITAL AREAS are
within the PROTECTED AREA and are generally controlled by card key readers. A HOSTILE
ACTION in the PROTECTED AREA (which includes VITAL AREAS) could represent a
situation that threatens the safety of plant personnel and the general public.

These EALs address the contingency for a very rapid progression of events, such as that
experienced on September 11, 2001. It is not premised solely on the potential for a
radiological release. Rather the issue includes the need for rapid assistance due to the
possibility for significant and indeterminate damage from additional air, land or water attack
elements.
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The fact that the site is under serious attack with minimal time available for further preparation
or additional assistance to arrive requires Offsite Response Organization (ORO) readiness
and preparation for the implementation of protective measures.

This EAL is not intended to address incidents that are accidental events or acts of civil
disobedience, such as small AIRCRAFT impact, hunhters, or physical disputes between
employees within the PROTECTED AREA. Those events are adequately addressed by other
EALs or RALS:.'•

Although nuclear plant security officers are well trained and prepared to protect against
HOSTILE ACTION, it is appropriate for. OROs to be notified and encouraged to begin
preparations for pub Ic protective actionh s to be bbetter prepared shou d it be necessary to
consider further actions.

If not previously notified-by NRC that the airborne HOSTILE ACTION was intentional, then it
would be exp'ected; althoughn ot certa'in, that notification by an-appropriate Federal agency
would follow. In this case, appropriate federal agenc'y i inter•ed to bSe NORAD, FBI, FAA or
NRC. However, the declaration should not be unduly.delayed awaiting Federal notification.

Escalation of this' emergency cla sisfication level to a GENERAL:"EMERG ENCY,: if appropriate,
would be based upon the actual loss of physical control of the facility. If necessary, Salem will
declare this event.:..• .

Explanation/Discussion/Definitions': . ... - - -.

The Security Shift Supervision is defined as the Security Operations Supervisor or designee.

These individuals are the designated on-site personnel qualified and trained to confirm that a
secm~ity •erit is b6currrig-si~'c-€-i-ed. TFiniiig on securityi event cl€ssifica-tion
confirmation is closely controlled due to the strict secrecy controls placed on the Salem -
Hope Creek Security Contingency Plan (Safeguards) information.

PROJECTILES that'are direte'd .irhto or that have impacted the PA from the OCA or beyond
are considered under this EAL as HOSTILE ACTIONS within the PA... •ý..

Pa'ge 5:obfthis EAL Basis.,is a "Security, Contingency: Event Summary-Table" that indicates
whichSecuhty Contingency Events coud esult.u n, Security Supervision determining that a
HOSTILE. E'ACTION is or has- occurred and-,therefore classification at the ALERT br higher level
should be made based on the 1&&ationi (OCA or PA) of the:HOSTILE 'ACTION'. Security events
that do not involve a HOSTILE-ACTION may result. in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made p'erEAL HU4.:. --
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Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

HOSTILE FORCE: One or more individuals who are engaged in a determined assault,
overtly or by stealth and deception, equipped with suitable weapons capable of killing,
maiming, or causing destruction.

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

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

SECURITY CONDITION: Any security event as listed in the approved security
contingency plan that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters. A large AIRCRAFT
is referred to as an AIRLINER.

AIRLINER/LARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for
causing significant damage to the plant (refer to the Security Contingency Plan for a
more detailed definition).

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability, or personnel safety.
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VITAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

EAL Bases Reference(s):

1. NEI99-01, Rev. 05, HA4 Example EAL #1, #2
2. Salem - Hope Creek Security Contingency Plan
3. HC.OP-AB.SEC-0001 Security Event
4. HC.OP-AB.SEC-0002 Airborne Threat
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Security Contingency Event Summary Table

Note: Do not include titles of Security Contingency Event documents in future revisions

Event Could Result in Event Could

Contingency Determination Result in Determination
Event of a of a

Number SECURITY CONDITION HOSTILE ACTION
(UE ONLY) (ALERT or Higher)

Yes / No Yes / No

# 1 Yes Yes

# 2 Yes Yes

# 3 Yes No

# 4 No Yes

# 5 Yes Yes

# 6 No No

# 7 No No

# 8 Yes Yes

# 9 Yes Yes

# 10 Yes Yes

# 11 Yes No

# 12 Yes No

# 13 Yes No

# 14 Yes No

# 15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION resulting in loss of physical control of the
facility

All

EAL# & Classification Level: HG4.1 - GENERAL EMERGENCY

EAL:

A HOSTILE ACTION has occurred such that plant personnel are unable to operate
equipment required to maintain safety functions (i.e., reactivity control, RPV water level, or
decay heat removal) at Salem or Hope Creek (Note 9)

OR

A HOSTILE ACTION has caused failure of Spent Fuel Cooling Systems and IMMINENT
fuel damage is likely at Salem or Hope Creek (Note 9)

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

" If a HOSTILE ACTION, is location the OCA or PA?

Basis:

1 st Condition

This EAL encompasses conditions under which a HOSTILE ACTION has resulted in a loss of
physical control of VITAL AREAS (containing vital equipment or controls of vital equipment)
required to maintain safety functions and control of that equipment cannot be transferred to
and operated from another location.

Typically, these safety functions are reactivity control (ability to shut down the reactor and
keep it shutdown), reactor water level (ability to cool the core), and decay heat removal (ability
to maintain a heat sink).
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If control of the plant equipment necessary to maintain safety functions can be transferred to
another location, then the threshold is not met.

2nd Condition

This EAL addresses failure of spent fuel cooling systems as a result of HOSTILE ACTION if
IMMINENT fuel damage is likely.

Explanation/Discussion/Definitionrs:

Definitions:.

HOSTILE ACTION: An act toward Salemor Hope Creek or its personnel that includes
the -use of violent force to destroy equipment, take HOSTAGES,:.'and/or ihtimidate the
licensee to achieve an end. This includes attack by air, land, or.-water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should ,lnot
be construed to include acts of civil disobedience or felonious acts that are. not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may inc'lude"violent acts between in ividuals, in the
OCA).1 .

PROJECTILE.. An' object that impacts .Saleni and/0r Hope Creek that could cause
concern for continued operability, reliability, or personnel safety...... . ..

VITALAREAS: Typical~ly any site specific areas, normally within..the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or re:e1ase of which' could directly or indirectly engdiang6er the public health
and safety by exposure to radiation.

PROTECTED AREA (PA): A security controlled area' within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

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

OWNER CONTROLLED AREA (OCA):. Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear-access road
checkpoint and inward towards the stations is considered the OCA.

IMMINENT: Mitigation actions have6been ineffl€ctive, additional actions are not
expec.ted'to be successful, and trended'informatioh indicates that the event or condition
will. Where IMMINENT timeframes are specified, they shall apply.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HG1 Example EAL #1, #2
2. HC.OP-AB.SEC-0001 Security Event
3. HC.OP-AB.SEC-0002 Airborne Threat
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

5 - Control Room Evacuation

Control Room evacuation has been initiated

All

HA5.1 - ALERT

EAL:

Control Room evacuation has been initiated

Basis:

With the Control Room evacuated, additional support, monitoring and direction through the
Technical Support Center and/or other emergency response facilities may be necessary.

Inability to establish plant control from outside the Control Room will escalate this event to a

SITE AREA EMERGENCY per EAL HS5.1.

Explanation/Discussion/Definitions:

Control Room evacuation represents a serious plant situation since the degree of plant control
at the Remote Shutdown Panel (RSP) is not as complete as from the Control Room. The
intent of this EAL is to declare an ALERT when the determination to evacuate the Control
Room has been made based on environmental/personnel safety concerns, and the physical
process of evacuating the Control Room per HC.OP-AB.HVAC-0002(Q), Control Room
Environment, has commenced.

The Shift Manager (SM) determines if the Control Room requires evacuation. Control Room
inhabitability may be caused by fire, dense smoke, noxious fumes, bomb threat in or adjacent
to the Control Room, or other life threatening conditions.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA5 Example EAL #1
2. HC.OP-AB.HVAC-0002(Q) Control Room Environment
3. HC.OP-IO.ZZ-008(Q) Shutdown from Outside the Control Room
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

5 - Control Room Evacuation

Control Room evacuation has been initiated and plant
control CANNOT be established

All

EAL# & Classification Level: HS5.1 - SITE AREA EMERGENCY

EAL:

Control Room evacuation has been initiated

AND

Control of the plant CANNOT be established within 15 minutes (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

The intent of this EAL is to capture those events where control of the plant cannot be
reestablished in a timely manner. In this case, expeditious transfer of control of safety systems
has not occurred (although fission product barrier damage may not yet be indicated).

The intent of the EAL is to establish control of important plant equipment and knowledge of
important plant parameters in a timely manner. Primary emphasis should be placed on those
components and instruments that supply protection for and information about safety functions.
These safety functions are reactivity control (ability to shutdown the reactor and maintain it
shutdown), reactor water level (ability to cool the core), and decay heat removal (ability to
maintain a heat sink).

The Emergency Coordinator is expected to make a reasonable, informed judgment within the
allocated 15 minutes that the licensee has control of the plant from the remote shutdown
panel.

Escalation of this emergency classification level, if appropriate, would be by EALs in Category
F, Fission Product Barrier Degradation, or Category R, Abnormal Rad Levels/Rad Effluent.
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Explanation/Discussion/Definitions:

The Shift Manager determines if the Control Room is inoperable and requires evacuation.
Control Room inhabitability may be caused by fire, dense smoke, noxious fumes, bomb threat
in or adjacent to the Control .Room,-or other life threatening conditions.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HS5 Example EAL #1
2. HC.OP-AB.HVAC-0002(Q) C6ritfol. RobmnEnv'ironment:
3. HC.OP-IO.ZZ-008(Q) Shutdown from Outside the Control Room
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of an
UNUSUAL EVENT

All

EAL# & Classification Level: HU6.1 - UNUSUAL EVENT

EAL:

Other conditions exist which in the judgment of the Emergency Coordinator 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 occurs

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the UNUSUAL EVENT emergency classification level.

Explanation/Discussion/Definitions:

None

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU5 Example EAL #1
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of an ALERT

All

EAL# & Classification Level: HA6.1 - ALERT

EAL:

Other conditions exist which in the judgment of the Emergency Coordinator 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

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the ALERT emergency classification level.

Explanation/Discussion/Definitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek plants.

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

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for its continued operability, reliability, or personnel safety.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA6 Example EAL #1

EP-HC-1 11-212
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of a SITE AREA
EMERGENCY

All

HS6.1 - SITE AREA EMERGENCY

Other conditions exist which in the judgment of the Emergency Coordinator 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

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the emergency classification level description for SITE
AREA EMERGENCY.

Explanation/D iscussion/Defi nitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek plants.

HOSTAGE: A person(s) held as leverage against the station to ensure that demands
will be met by the station.
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PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for its continued operability, reliability,'or personnel safety.

EAL Bases Reference(s):

1. NEI 99-0.1; Rev. 05, HS3 Example EAL #1
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of a GENERAL
EMERGENCY

All

HG6.1 - GENERAL EMERGENCY

Other conditions exist which in the judgment of the Emergency Coordinator 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

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the emergency classification level description for
GENERAL EMERGENCY.

Explanation/Discussion/Definitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek plants.

HOSTAGE: A person(s) held as leverage against the station to ensure that demands
will be met by the station.
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PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for its co'n-tinued op6rability, reliability; or persbnnel safety. -

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be .successful, and trended information indicates that the event or condition
will occur.-Where .IMMIaNENTtiithefram'es are specified, they shall apply.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HG2 Example EAL #1
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

1 - Loss of AC Power

Loss of all offsite AC power to vital buses for 15 minutes or
longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SUI.1 - UNUSUAL EVENT

EAL:

Loss of all Offsite AC power to all 4.16 KV Vital Buses

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

Prolonged loss of off-site 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 to vital buses.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
offsite power.

Explanation/Discussion/Definitions:

The AC power distribution is summarized in Attachment 2, page 2.

Emergency Classification escalates to an ALERT under EAL SA1.1 based on AC power to
4.16 KV vital buses being reduced to a single source.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - SUW Example EAL #1
2. 205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
3. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram Station
4. UFSAR 8.1.2 Onsite Power Systems
5. HCGS Technical Specifications 3.8.1 AC Sources
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

1 - Loss of AC Power

AC power capability to vital buses reduced to a single power
source for 15 minutes or longer such that any additional
single failure would result in complete loss of AC power to
vital buses

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SAI.1 - ALERT

EAL:

AC power capability to 4.16 KV Vital Buses reduced to a single power source such that
any additional single power source failure would result in a loss of all vital bus AC power

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite AC power
systems such that any additional single failure would result in a complete loss of AC power to
vital buses. This condition could occur due to a loss of off-site power with a concurrent failure
of all but one emergency diesel generator to supply power to its vital bus. The subsequent
loss of this single power source would escalate the event to a SITE AREA EMERGENCY in
accordance with EAL SS1.1.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of

power.

Explanation/Discussion/Definitions:

"Capability" means the power source can be aligned to provide power to a vital bus within 15
minutes or is currently supplying power to at least one vital bus.

The AC power distribution is summarized in Attachment 2, page 2.
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This hot condition Alert EAL is equivalent to the cold condition Unusual Event EAL CU1.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - SA5 Example EAL #1
2. HC.0 .P-AB.ZZ-013ý5 (Q) Station Blackout / Loss of Offsite Power! Diesel Generator

Malifunction
3. 20541i5-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
4. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram Station
5. UFSAR,8.1.2Onsite PowerSystems
6. HCGS Technical Specifications 3.8.1 A.C. Sources

Hope Creek Page 2 of 2 Rev. 0 (RAI)

EAL#: SA1.1



HCGS ECG - EAL Technical Bases EP-HC-1 11-213

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

S - System Malfunction

1 - Loss of AC Power

Loss of all offsite power and all onsite AC power to vital
buses for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SS1.1 - SITE AREA EMERGENCY

Loss of all Power (Onsite and Offsite) to all 4.16 KV Vital Buses

AND

. 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

Loss of all AC power to vital buses compromises all plant safety systems requiring electric
power including RHR, ECCS, and Station Service Water. Prolonged loss of all AC power to
vital buses will lead to loss of Fuel Clad, RCS, and Containment, thus this event can escalate
to a GENERAL EMERGENCY.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
offsite power.

Escalation to GENERAL EMERGENCY is via EALs in Category F, Fission Product Barrier
Degradation, or EAL SG1.1, "Prolonged Loss of All Offsite Power and Prolonged Loss of All
Onsite AC Power."

Explanation/Discussion/Definitions:

The intent of this EAL is to classif7 degraded AC power events that result in a loss of all offsite
power sources 13.8 KV to the 4.16 KV vital buses along with a loss of all onsite power sources
(EDGs).
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The AC power distribution is summarized in Attachment 2, page 2.

This hot condition Site Area Emergency EAL is equivalent to the cold condition Alert EAL
CA1.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - SS1 Example EAL #1
2. HC.OP-AB.ZZ-0135 (Q) Statihn Blackout Loss of Offsite Power Diesel Generator

M alfunction - .' . . ,: . ..... .. . , ." . !,. , ',:. - J, ; ! -. ' : ./ : ..

3. 205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
4. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram Station

5. UFSAR 8.1.2 Onsite Power Systems
6. HCGS Technical Specifications 3'.8.1 AC Sources
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

1 - Loss of AC Power

Prolonged loss of all offsite and all onsite AC power to vital
buses

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SGI.1 - GENERAL EMERGENCY

EAL:

Basis:

Loss of all AC power to vital buses compromises all plant safety systems requiring electric
power including RHR, ECCS, and Station Service Water. Prolonged loss of all AC power to
vital buses will lead to loss of Fuel Clad, RCS, and Containment, thus this event can escalate
to a GENERAL EMERGENCY.

This EAL is specified to assure that in the unlikely event of a prolonged station blackout, timely
recognition of the seriousness of the event occurs and that declaration of a GENERAL
EMERGENCY occurs as early as is appropriate, based on a reasonable assessment of the
event trajectory.

The likelihood of restoring at least one vital bus should be based on a realistic appraisal of the
situation since a delay in an upgrade decision based on only a chance of mitigating the event
could result in a loss of valuable time in preparing and implementing public protective actions.

In addition, under these conditions, fission product barrier monitoring capability may be
degraded.

Hope Creek Page 1 of 4 Rev. 0 (RAI)

EAL#: SGI .1



HCGS ECG - EAL Technical Bases EP-HC-1 11-213

Explanation/Discussion/Definitions:

The AC power distribution is summarized in Attachment 2, page 2.

Four hours is the station blackout coping time. Beyond the four hour window, RPV injection
capability may no longer be availab6eand degradation inn core cooling will commence.

Core Submergence. is the preferred method of maintaining. adequate core cooling. When RPV
level decreases to beldw TAF (-'161 in.), the ability to effe6tiVely remove decay heat is being
challenged, and as such the Fuel Clad fission product barrier. can no longer be considered
intact. While the Emergency Operatihg Pr6c•cdur ovide tcntingenc]i-s toestablish
adequate core cooling when RPV level drops below TAF (Core Spray or Steam Cooling with
or without injection), these actions are designed to be an alternative method of providing
adequate core cooling while actions are taken to reestablish core submergence. Sustained
partial or total core uncovery can result'in fuel damage"and a significant release of fissi6n
products to the Reactor coolant. Sustained core uncovery can also result in a breach of the
RPV due to core melt material interaction with the RPV.

A Loss of Core Submergence will occur when the rate of'inventory loss is greater than the rate
of inventory makeup from high. pressure injection sources. This condition can occur as the
result of the following events/sequences:

•~T 'I •h • 6 . n't. ,0JC is .. ... , . he;..

* A LOCA will cause RPV level to reach the Top ofActive Fuel when the LOCA is the
result of a large break (mormentary core uncovery is expectedlte;occurunder this
condition) or when the LOCA is due to a small or i-intermie:diate break incodmbination
,Mith an- iniability• f ýhigti-lpre'uire injection souirces'to k~epuip With th• leaikraite.

" A loss of high pressure injection sources without the presence of a LOCA will also
result in RPV level decreasing to TAF due to continued RPV Steam Flow without
nikeup: : " - .

Either of:these events/sequences results in a challenge to the Fuel Clad Barrier when RPV
level CANNOT be restored AND maintained above the TAF due to core uricovery, hence'
classification at this threshold is appropriate. However, for both these sequences, Low
Pressure-ECCS&are designed to inject, to.the RY.V as..ARPV Pressure decreases below the
shutoff head of the pumps.. RPV Dep.ressurizatibn Will occureitheridue.to the' " LOCA" or Manual
initiation of mergency.epressurizationwhen RP .V.level reaches.-185 in., provided, njection

systems are available. This will allow for restoration of RPV level and re-establishment of Core
Submergence. Failure of these systems to restore and maintain RPV level above -185 in. will
result in a Loss of the Fuel Clad barrier per EAL FB1-L.

Until the wdid&ra-rge.RPV level (WR):indic6atorr is di'w"ns-cale br becomfes questionable', it
should be to-'6•ssure'RPV iliei e b6obv0:TAF. On'cd WR is dowirale; Use compensated
fuel zone indication (SPDS or graph) to assess RPV level above TAF and when compensated
fuel zone level indication goes below TAF oir becomes questionable, declare the EAL.
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If all RPV level instrumentation is lost, it is assumed RPV level may be below the top of active
fuel and a General Emergency classification is warranted under this EAL.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - SG1 Example EAL #1
2. HC.OP-AB.ZZ-01 35 (Q) Station Blackout / Loss of Offsite Power / Diesel Generator

Malfunction
3. 205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
4. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram Station
5. UFSAR 8.1.2 Onsite Power Systems
6. HCGS Technical Specifications 3.8.1 AC Sources
7. HC.OP-EO.ZZ-01 01 (Q)-FC RPV Control
8. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

2 - Loss of DC Power

Loss of all vital DC power for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SS2.1 - SITE AREA EMERGENCY

EAL:

< 108 V DC bus voltage indication on all Vital 125 V DC Buses

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

Loss of all DC power compromises ability to monitor and control plant safety functions.
Prolonged loss of all DC power will cause core uncovering and loss of primary containment
integrity when there is significant decay heat and sensible heat in the reactor system.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Escalation to a General Emergency would occur by EALs in Category R, Abnormal Rad
Levels/Rad Effluent, or Category F, Fission Product Barrier Degradation.

Explanation/Discussion/Definitions:

Per Technical Specifications, 108 VDC is the minimum voltage required for operability of the
Class 1 E 125 VDC buses following a battery discharge test. Although continued equipment
operation may occur with degraded voltage, this value signifies the minimum operable voltage
allowed.

125 VDC Power Channels A-D provide control power to Engineered Safety Features
actuation, diesel generator auxiliaries, plant alarm and indication circuits, as well as the control
power for the associated loads. If 125 VDC power is lost for an extended period of time
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(greater than 15 minutes) critical plant functions such as 4.16 KV breaker controls, CS and
RHR pump-co-ntrols required to maintain safe plantcb'ditions may not operate, an dc6re
uncovery with subsequent Reactor Coolant System (RCS) and Primary Containment failure
might occur.

Loss of ADS "may create-a loss of low'plressure ECCS availability due to the iooteritial inability
to depressurize the reactor. In addition, loss of these buses will eventually lead to MSIV
closure and reactor scram due t•othe loss of the POrimairyContainment Instriument Ga s (PCIG).
Subsequent to MSIV closure, much of the equipment noted.above will be required for plant
stabilization and shutdown.

A sustained loss of 125 V DC power will threaten the ability to remove heat from the reactor
core and from the primary containment. SlVs will remain operable in the relief mode and the
heat addition to the primary contm ennt could resulIt in a loss of the P'rimary Containment as a
fission product release barrier.

Loss of all Vital 1 E 125 V DC power will also render HPCI and RCIC jnoperable for automatic
initiation, and from the Control Room due to loss of control power.

Class 1 E 125 VDC battery bank capacities ' aras.follws• .:

Battery Capacity (design 4 hours)Channel Switchgear

A

B

C

D

C..

1 0D41 0

10D420

. OD430-

1AD411

1BD411

1CD411

1DD411

1CD447

10D440

10D436"

1885 AH at 8 hours

1885 AH at 8 hours

.1885 AH at 8 hours

1885 AH at 8 hours

577 AH at 8 hours

.. 577.AHat.8 hours10D446 1:DD447i

In OPCONs 1, 2, or 3, the loss of any single channel 125V DC power source would require the
channel to be restored within 2 hours or the unit placed inat:least Hot Shlutdown Mithin:the
next 12 hours and in Cold Shutdown within the following 24 hours.

This Site Area: Emergency EAL is the hot condition equivalent of the cold condition loss of DC
power Unusual:Event EAL CU2.1.
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EAL Bases Reference(s):

1.
2.

3.

4.

5.
6.
7.
8.

NEI 99-01, Rev. 05, SS3 Example EAL #1

HC.OP-AB.ZZ-0150 (Q), 125VDC System Malfunction
HC.OP-AB.ZZ-01 35 (Q), Station Blackout / Loss of Offsite Power / Diesel Generator
Malfunction

HC.OP-EO.ZZ-0101(Q)-FC RPV Control
HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control

HC.OP-EO.ZZ-0202(Q)-FC Emergency Depressurization

HCGS Technical Specifications Section 3/4.8.2.1, 3/4.8.3.1 .b; DC Sources - Operating

UFSAR 8.3.2 DC Power Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

3 - ATWS / Criticality

Inadvertent Criticality

3 - Hot Shutdown

EAL# & Classification Level: SU3.1 - UNUSUAL EVENT

EAL:

UNPLANNED sustained positive period observed on nuclear instrumentation

Basis:

This EAL addresses inadvertent criticality events. This EAL indicates a potential degradation
of the level of safety of the plant, warranting a UE classification. This EAL excludes
inadvertent criticalities that occur during planned reactivity changes associated with reactor
startups (e.g., criticality earlier than estimated).

Escalation would be by the Fission Product Barrier Table, as appropriate to the operating

mode at the time of the event.

Explanation/Discussion/Definitions:

The term "sustained" is used in order to allow exclusion of expected short term positive
periods from planned control rod movements. These short term positive periods are the result
of the increase in neutron population due to subcritical multiplication.

Positive reactor period may be identified by:

" SRM period indicators and recorders R602A and B (green pens) on panel 10C650C

* Overhead Annunciator C3-D1, SRM PERIOD

" Computer points B3001, B3002, B3003 and B3004

This EAL is the hot condition equivalent of the cold condition EAL CU6.1.

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU8 Example EAL #1
2. Technical Specifications 3.3.7.6 Source Range Monitors
3. HC.OP-ST.SE-0005(Q) SRM Channel Count Rat6Sur'eillance
4. HC.OP-AR.ZZ-0009 Overhead Annunciator Window Box C3
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

3 - ATWS / Criticality

Automatic scram fails to shut down the reactor and the
manual actions taken from the reactor control console are
successful in shutting down the reactor

1 - Power Operations, 2 - Startup

EAL# & Classification Level: SA3.1 - ALERT

EAL:

An automatic scram failed to shut down the reactor

AND

Manual scram actions taken at the reactor control console (mode switch, manual scram
pushbuttons, manual ARI actuation) successfully shut down the reactor as indicated by
reactor power _ 4%

Basis:

The reactor should be considered shutdown when it is producing less heat than the maximum
decay heat load for which the safety systems are designed (4% power). This power level is the
APRM downscale trip setpoint.

Manual scram actions taken at the reactor control console are any set of actions by the reactor
operator(s) which causes or should cause control rods to be rapidly inserted into the core and
shuts down the reactor.

Insertion of a scram signal via Mode Switch to Shutdown or activation of the RPS Manual
Scram Pushbuttons on the Control Room console is considered automatic scram inputs into
RPS. A failure to scram from either operator inserted scram actions would meet the criteria for
this EAL even if no other scram inputs were present. However, an inability to physically place
the mode switch in the "Shutdown" position (i.e., broken key) does not constitute a RPS
failure, since the RPS logic has not failed.

This condition indicates failure of the automatic protection system to scram the reactor. This
condition is more than a potential degradation of a safety system in that a front line automatic
protection system did not function in response to a plant transient. Thus the plant safety has
been compromised because design limits of the fuel may have been exceeded. An ALERT is
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indicated because conditions may exist that lead to potential loss of fuel clad or RCS and
because of the failure of the Reactor Protection System to automatically shutdown the plant.

If manual actions taken at the reactor control console fail to shut down the reactor, the event
would escalate to a SITE AREA EMERGENCY.

Explanation/Discussion/Definitions:

The Reactor Protection System (RPS) is designed to function to shut down the reactor (either
manually or automatically). The system is "fail safe", that is it -de-energizes to furiction. An".
Anticipated Transient Without Scram (ATWS) event can be caused either by a failure of RPS
(electrical/pneumatic failure) or a failure of the Control Rod Drive System to permit.the control
rods to insert (hydraulic failure).

The Alternate Rod Insertion (ARI) function of the Redundant Reactivity Control System
(RRCS) provides an automatic backup function for an electrical/pneumatic failure of RPS.-A.
successful scram due to ARI following a failure of RPS would still be classified under this EAL
because of the potenti~lly seri6us-consequnhces of anh RPS faildre.:

The ALERT threshold is set so that unsuccessful manual RPS scrams from the Control Room,;
as well-as unsuccessful-automatic.RPS. scrams, would, be.classified at the ALERT level. This
will cover those situations, in which a manual RPS scram is attempted in anticipation of a
continually degrading plant condition (i.e., degrading Main Condenser Vacuum). In addition,....
this threshold will also address those situations where a manual scram is required by
procedure (i.e., stuck open.SRV, Main Steam Line Hi-Hi Radiation, Dual Reactor Recirc Pump
trip, Pow'e-r Oscbillations) arnid`th'e-ma ~n-'-'-Vs~-6ran` is not sUcc~essfu. Iheither bibsb, ALERT' -

dec la'ti•n'is• apropi ate when the RPS fails to perform ft§ intended desi-gn ftiun.ctio

The APRM downscale trip setpoint is 4%. It also approximates the decay heat which the
shutdo\in systemrhS Were' designed to remove and is indicative of a conditiohre'quiring
immffiediate response to preverit sUbseluent core damage. At :r below the. APRM downscale
trip setpoint, plant response will be similar to that observed during a normal shutdown.

EAL Bases Refedrence(s):

1. NEI .99-01, Rev. 05,S2 Example EAL #1
2. Technical Specifications 1.0 Definitions
3. Technical Specif ications SL/LSSS 2.1/2.2 Safety Limits/ Limited Safety System Settings
4. Technical Specifications LCO 3/4.1 Reactor Control Systems
5. Technical Specifications LCO 3/4.3 Instrumentation
6. HC.OP-ABilC-0003(Q) Reactor Protection System..
7. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Contr•l
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

3 - ATWS / Criticality

Automatic scram fails to shut down the reactor and manual
actions taken from the reactor control console are not
successful in shutting down the reactor.

1 - Power Operations, 2 - Startup

EAL# & Classification Level: SS3.1 - SITE AREA EMERGENCY

EAL:

An automatic scram failed to shut down the reactor

AND

Manual scram actions taken at the reactor control console (mode switch, manual scram
pushbuttons, manual ARI actuation) do NOT shut down the reactor as indicated by reactor
power > 4%

Basis:

The reactor should be considered shutdown when it is producing less heat than the maximum
decay heat load for which the safety systems are designed (4% power). This power level is the
APRM downscale trip setpoint.

Under these conditions, the reactor is producing more heat than the maximum decay heat
load for which the safety systems are designed and efforts to bring the reactor subcritical are
unsuccessful. A SITE AREA EMERGENCY is warranted because conditions exist that lead to
IMMINENT loss or potential loss of both fuel clad and RCS.

Manual scram actions are not considered successful if action away from the reactor control
console is required to scram the reactor. This EAL is still applicable even if actions taken away
from the reactor control console are successful in shutting the reactor down because the
design limits of the fuel may have been exceeded or because of the gross failure of the
Reactor Protection System to shut down the plant. Manual scram actions taken at the reactor
control console are any set of actions by the reactor operator(s) at which causes or should
cause control rods to be rapidly inserted into the core and shuts down the reactor.

Insertion of a scram signal via Mode Switch to Shutdown or activation of the RPS Manual
Scram Pushbuttons on the Control Room console are considered automatic scram inputs into
RPS. A failure to scram from either operator inserted scram actions would meet the criteria for
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this EAL even if no other scram inputs were present. However, an inability to physically place
the mode switch in the "Shutdown" position (i.e., broken key) does not constitute a RPS
failure, since the RPS logic has not failed.

Escalation of-this event to a GENERAL EMERGENCY would be due to a prolonged condition
leading to an extreme Cha.e nge. to either core cooling or heat removal.

Explanation/Discussion/Definitions:

This EAL addresses any automdatidcre'ractor:Sckam "signaI followed by a manual scram that fails
to shut down the reactor to an extent the reactor is producing energy in excess of the heat
load for which the safety systems were designed.

For the purposes of emergency classification at the SITE AREA EMERGENCY level,
successful manual scram actions are those which can be quickly performed from the reactor
control console (i.e., mode switch, manual scram pushbuttons and manual ARI actuation).:-
Manual actions. to shut down the Reactor achieved by use of the alternate control rod insertion
meth;ods 6f EOP:1 01A Steo5 RC/Q-21 .'6uld still be classified under this EAL ,nhd do. not
constitutf'e a successfulb.manual scram....:

A manual scram .signal via Mode..Switch to. Shutdown and/or activation of the RPS Manual-
Scram Pushbuttons on the Control Room console are considered an automatic input into RPS
and. a Failure to Scram making this EAL appli.cable. However, an inability to physically place
the mode switch in the "Shutdown" position (i.e., broken key) does not constitute a RPS
failure, since the RPS logic.has not failed.

The APRM downscaie tr'ip, setpoint is 4%". Italso approximates the decay heat'which the
shutdown systems were designed to remove and is indicative of a 'd6nditiion requiing'
immediate response to prevent subsequent core damage. At or below the APRM downscale
trip setpoirt it, plant respons-e wiIl.be sirhilar to that obsevNed dorin-i a normal'shultdown.

Escalation: of this event to a GENERAL EMERGENCY wobld."be under"EAL SG3:1 o.r

Ermiergency Coordinator judgment.

Definitions: .

-M"IN•ENT Mitigation actions have. eeningefctive, additional actions are not
expected to' -be successfui, and trerided inforiation indicates that the event or condition
will-occur. Wheire IMMINENT timreframes"are specified, they shall aPPly.

EAL Bases Reference(s): .

1. NEI 99-01, Rev. 05, SS2 Example EAL #1
2. HC.OP-EO.ZZ-O101A(Q)-FC ATWS -RPV Control
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

3 - ATWS / Criticality

Automatic scram and all manual actions fail to shut down
the reactor and indication of an extreme challenge to the
ability to cool the core exists

1 - Power Operations, 2 - Startup

EAL# & Classification Level: SG3.1 - GENERAL EMERGENCY

EAL:

An automatic scram failed to shut down the reactor

AND

All manual actions do NOT shut down the reactor as indicated by reactor power > 4%

AND

EITHER of the following:

4 RPV level CANNOT be restored and maintained above -185 in.

4 HCTL (EOP Curve SPT-P) is exceeded

Basis:

The reactor should be considered shutdown when it is producing less heat than the maximum
decay heat load for which the safety systems are designed (4% power). This power level is the
APRM downscale trip setpoint.

Under these conditions, the reactor is producing more heat than the maximum decay heat
load for which the safety systems are designed and efforts to bring the reactor subcritical are
unsuccessful.

In the event either of these challenges exists at a time that the reactor has not been brought
below the power associated with the safety system design a core melt sequence exists. In this
situation, core degradation can occur rapidly. For this reason, the GENERAL EMERGENCY
declaration is intended to be anticipatory of the fission product barrier table declaration to
permit maximum offsite intervention time.
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Explanation/Discussion/Definitions:

This EAL addresses the following:

• Any a"tomatic reactor scram sighal followed by a manual scram that fails to shut down
flte reactor to an extent the reactor- is producing energy in excess of the heat load for
which the safety systems were desighed (EAL SS3.1), and

Indications that either core cooling-is extreimely challenged or heat removal is extremely
challenged. ..

The Alternate Rod Insertion (ARI) function of the Redundant Reactivity Control System
(RRCS) provides an automatic backup function for an electrical/pneumatic failure of RPS. A
failure of ARI and alternate control rod insertion, methods of, EOP-1 01A to reduce Reactor
Power to < 4% following a failure of the RPS is classified under this EAL because of the
potentially serious consequences of a failure of RPS and ARI to reduce Reactor Power.

Reactor shutdown achieved byuse. of the alternate, control rod insertion methods of EOP-
101A Step RC/Q-21 is also credited as a successful manual action provided reactor power
can be reduced below the APRM downscale trip setpoint before indications of an extreme-
challenge to either core cooling or heat removal exist.

The Reactor Protection System (RPS) is designed to function to shut down the reactor (either
manually or automatically)ý.-hTlisystemris "fail safe', that is:it de'-energizes to function. An
Anticipated Transient Without Scram (ATWS) event can be caused either by a failure of RPS
(electrical/pneumatic failure) or a failure of the Control. Rod: Driv System to-p rmit th'e control
rodsto insert (hydraulic failure).

An extreme challenge to the ability to cool the core occurs when RPV water level cannot be..
maintained above -185". Although this is below the Top of Active Fuel (Loss of Core
Submergence), maintaining Reactor water level above -185" will ensure sufficient steam flow
fron"thb-6b-o\ered f poitii'" 6fth6E core toý rclreude"fuellf"ad temprtJ'e in the uicovered
portiofn ofthec•cre f•rom exceeding 1500cF"2This is referried to as the Miinirnum Steam Cooling
RPV Water Level (MSCRWL). Inability to maintain this level for an extenided'period"of time
could be precursors of a core melt sequence.

An extreme challenge to the. primary. containment ocqurs when heat cannot be removed from
the primary containment resulting in elevated suppression pool water temperature. The Heat
Capacity Temperature Limit (HCTL) is the highest suppression pool water temperature from
which a Blowdown will not raise suppression chamber pressure above the Primary
Containment Pressu're.L~mit,(PCPL) of.65 psig before the rate of energy transfer from the RPV
to the prini'aryconirar.ent is:within the !apacity, ofthe primartiny, cq ntainmentyvent. When the

PCPL" fs ch'ienlgd, ;!pri~arycontainm.."nt venting willbe erequired. even i offsite radioactivity,
release rate limits will be exceeded.
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The HCTL is a function of RPV pressure and suppression pool water temperature and is a
measure of the maximum heat load, which the primary containment can withstand. Plant
parameters in excess of the HCTL could be precursor of primary containment failure. The
Heat Capacity Temperature Limit is given in Curve SPT-P of HC.OP-EO.ZZ-01 02(Q), Primary
Containment Control.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SG2 Example EAL #1
2. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
3. HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
4. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

4 - Inability to Reach or Maintain Shutdown Conditions

Inability to reach required shutdown within Technical
Specification limits

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU4.1 - UNUSUAL EVENT

EAL:

Plant is NOT brought to required Operational Condition (OPCON) within Technical
Specifications LCO action statement time

Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a required
Operational Condition when the Technical Specification required configuration cannot be
restored. Depending on the circumstances, this may or may not be an emergency or precursor
to a more severe condition. In any case, the initiation of plant shutdown required by the site
Technical Specifications requires a four hour report under 10 CFR 50.72 (b) Non-emergency
events. The plant is within its safety envelope when being shut down within the allowable
action statement time in the Technical Specifications. An immediate UE is required when the
plant is not brought to the required Operational Condition within the allowable action statement
time in the Technical Specifications. Declaration of a UE is based on the time at which the
LCO-specified action statement time period elapses under the site Technical Specifications
and is not related to how long a condition may have existed.

Explanation/Discussion/Definitions:

Depending on the circumstances, this may or may not be a precursor to a more severe
condition. A shutdown required by the Technical Specifications requires a report under 10
CFR 50.72 (b) Non-emergency events. The plant is within its safety envelope when actions
are completed within the allowable Action Statement time in the T/S. If the times specified
within the Action Statements are not met, the plant may be in an unsafe condition.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU2 Example EAL #1
2. HCGS Technical Specifications
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

5 - Instrumentation

UNPLANNED loss of safety system annunciation or
indication in the Control Room for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU5.1 - UNUSUAL EVENT

EAL:

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
> 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for > 15 minutes (Note 3):

* Reactivity Control

0 RCS Inventory

* Decay Heat Removal

0 Fission Product Barriers

Note 3: The Emergency Coordinator 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.

Basis:

This EAL is intended to recognize the difficulty associated with monitoring changing plant
conditions without the use of a major portion of the annunciation or indication equipment.

Recognition of the availability of computer based indication equipment is considered.

"Planned" loss of annunciators or indicators includes scheduled maintenance and testing
activities.

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
annunciators or indicators are lost, there is an increased risk that a degraded plant condition
could go undetected. It is not intended that plant personnel perform a detailed count of the
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instrumentation lost but use the value as a judgment threshold for determining the severity of
the plant conditions.

It is further recognized that most plant designs prbvide redundant safety system indication
powered from separate uninterruptible power supp.lies. .While failure of a large portion of
annunciatorsis more likely than af'ilUr• of 6a large0 prtioihof indications, th6" conrd"ern is
included inithis EAL due to difficudly a'sso6ciated 'with assessment of plant conditions. The loss
of specific, or several, safety system indicators should remain a function of that specific
system or component'o'perability status. This will be add6'ressed by the specific Technical
Specification. The initiation of a Technical Specification imposed plant shutdown related to the. "j.;, -•"• ", ,ý .•. • "."-.'-.•, "3' .." I -..*',• :" .' . . , .instrument loss will be reported via 1.0 CFR 50.72. If the shutdown is not in compiiance with
the Technical Specification action, the UE is based on SU4.1 "Inability to Reach Required
Shutdown Within Technical Specification Limits."

Fifteen minutes was selected ba a threshold to exclude transient or momentary power losses.

This UE will be escalated to an ALERT based on a concurrent loss of compensatory
indications or a -SIGNIFICANT TRANSIENT is occurring during a loss of
annunciators/indications..

Explanation/Discussion/Definitions:

This EAL recognizes the difficulty associated with monitoring changing plant conditions
without the use of a major portion of the annunciation or indication equipm .entf., kin
UNPLANNED loss of most or all Control Room Overhead Annunciators or other key control
room indication systems without a plant transient in Operational Corhditions , 1 2, o r 3 for 2 15
minutes warrants a heightened awareness by Control Room Operators. Quantification of >
75% is left to the discretion of the Shift Manager (SM) and is considered approximately 75%.
It is not intended that a detailed count be .performed but thata rough. approxim~ation be used to
determirn'e the . ' se rity• fthe ios.ss.

This EAL is not required in Operatial Ca;lon`ditiodns 4 or 5 due to the limited nnmber of safety
systems required for operation:.

In judging the severity of the annunciator and loss other key Control Room indication systems,
consideration should be given to those annunciators needed by the operating staff for
operatio'h in- abnormal andea emergedy p'ertii•g'procedures: This includ s the ability to
shutdowh"the rea6tor"ahd "ke"rirgyit ýhu'tdo' bhabilit'"t'bc6ol th6 core,ability to riiaintain core
inventory, ability to maintain a heat sink, and ability to monitor primary containment
parameters.

For short terrm Iossof O HAs ahd ýher key Control Robo indication ýystems (< 15 minutes)
reportable level (RAL) #11.7.1 .c should be considered.
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Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of
annunciators and loss other key control room indication systems excludes scheduled
maintenance and testing activities.

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but
includes as a minimum any one of the following: (1) Reactor SCRAM, (2) Electrical
Load Rejection > 22%, (3) Thermal Power Reduction > 25%, (4) ECCS Injection, or (5)
Thermal Power Oscillation > 10%.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU3 Example EAL #1
2. HC.OP.AB.MISC-0002 (Q) CRIDS / Overhead Annunciators / PPC Computer
3. HC.OP-AR.ZZ-001 1 Window C6-C5, SPDS System Trouble
4. HCGS Technical Specifications 3/4.3, Instrumentation
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

5 - Instrumentation

UNPLANNED loss of safety system annunciation or
indication in the Control Room with either (1) a
SIGNIFICANT TRANSIENT in progress, or (2)
compensatory indicators unavailable

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SA5.1 - ALERT

EAL:

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
> 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for > 15 minutes (Note 3):

* Reactivity Control

" RCS Inventory

* Decay Heat Removal

* Fission Product Barriers

AND

EITHER of the following:

• A SIGNIFICANT TRANSIENT is in progress, Table S-1

* Compensatory indications are NOT available (PPC, CRIDS and SPDS)

Note 3: The Emergency Coordinator 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.
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Table S-1 SIGNIFICANT TRANSIENTS

* Reactorscramr

* Thermal PoW'er Reduction >25%

* Electrical L'aýd rejection > 22-/0..

* ECCS injecition

* Thermal power oscillations > 10.%,.,:

Basis:

This EAL is intended to recognrize the diffidulty associated'with'mcinritoring changing plant
conditions without the use of a major portion of the annunciation or indication equipiment'
during a SIGNIFICANT TRANSIENT.

"Planned" loss bof-a'rnnurciaiors or indicators includes 's'bheduled ri&'intenance and testing
activities.

Quantification is arbitrary, however, it is estimated that if approximately' 75%/of' the
ann unciators or indicators are lost, there is an increased risk that a degraded p/ant condition
could go undetected. It is not intended that plant personnel perform a detailedI countof the
instrumentation lost but use the value as a judgment threshold for determining the severity of
the plant conditions. It is also not intended that the Shift Manager be tasked with r•aking-"a
judgment decision as to whether additional personnel are required-to provide increased
monitoring of system operation.

It is further recognized that most plant designs provide redundant safety system indication
powered from separate uninterruptible power supplies. While failure of a. large portion of
annunciators is more likely than a failure of a large portion of indications, the concern is
included in this EAL due to difficulty associatedwjMth assessment.of plant condJt.ionhis,.zThe loss
of specific, or several, safety system indicators should remain a function of that si'ecific
system or component. operability statu" This will be addressed by-the specific.T6ct.nical
Specification. The initiation of a Technical Specification imposed plant shutdown related to the
instrument loss will'be reported via 10 CFR 50.172. If the Shutdown is, not inom0mpliance with
the Technical Specification action, the UE is based on SU41.. "Inability to Reach Required
Shutdown Within Technical Specification Limits."

"Compensatory indications" in this context includes computer based information such as the
Plant Process Computer System (PPC), Control Room Integrated Display System (CRIDS)
and Safety Parameter Display System (SPDS). If both a major portion of the annunciation
system and all computer monitoring are unavailable, the ALERT is required.
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Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

This ALERT will be escalated to a SITE AREA EMERGENCY if the operating crew cannot
monitor the transient in progress due to a concurrent loss of compensatory indications with a
SIGNIFICANT TRANSIENT in progress during the loss of annunciation or indication.

Explanation/Discussion/Definitions:

This EAL recognizes the difficulty associated with monitoring changing plant conditions
without the use of a major portion of the annunciation or indication equipment. An
UNPLANNED loss of most or all Control Room Overhead Annunciators or other key control
room indication systems without a plant transient in Operational Conditions 1, 2, or 3 for > 15
minutes warrants a heightened awareness by Control Room Operators. Quantification of >
75% is left to the discretion of the Shift Manager (SM) and is considered approximately 75%.
It is not intended that a detailed count be performed, but that a rough approximation be used
to determine the severity of the loss. An UNPLANNED loss of most or all Control Room
Overhead Annunciators or other key Control Room indication systems with SIGNIFICANT
TRANSIENT in Operational Conditions 1, 2, or 3 also warrants a heightened awareness by
Control Room Operators. In this case, the 15 minute criterion is not required to meet the EAL
as expeditious notification is warranted. UNPLANNED loss of annunciators or indicators
excludes scheduled maintenance and testing activities.

The 15 minutes clock starts when the annunciators or other key Control Room indication
systems have been lost, or are determined to have been lost. If upon time of discovery it is
determined that the annunciators have been lost for at least 15 minutes prior to discovery,
classification should be made under this EAL regardless of time required for restoration.

SIGNIFICANT TRANSIENTS are listed in Table S-1.

The Plant Process Computer System (PPC), Control Room Integrated Display System
(CRIDS) and Safety Parameter Display System (SPDS) serve as redundant indicators which
may be utilized as compensatory measures in lieu of the Control Room Overhead
Annunciators and Control Room indicators associated with safety functions.

The judgment of the Shift Manager should be used as the threshold for determining the
severity of the plant conditions.

In judging the severity of the annunciator and loss of other key Control Room indication
systems, consideration should be given to those annunciators needed by the operating staff
for operation in abnormal and emergency operating procedures. This includes the ability to
shut down the reactor and keeping it shutdown, ability to cool the core, ability to maintain core
inventory, ability to maintain a heat sink, and ability to monitor primary containment
parameters.

If the operating crew cannot monitor the transient in progress, the ALERT escalates to a SITE
AREA EMERGENCY under EAL SS5.1.
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Definitions:

UNPLAN.NED:.a parameter change or an event that is not the result of an intended
evblution and requires corrective or mitigative actions. An UNPLANNED loss'of
annunciators and loss other key controll room indication.syitems excludes scheduled
maintenance and testing activities.

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but
incdludes •L's a iinimu'many. one 6fthe foilowing: (1) Reactobi SCRAM; '(2) Electrical
Load Rejecti >" 22%;, (38) Thl-Hma'l Po•Ver Red ucition > 25%, ;-(4)7 ECCS "I njection, or (5)
Th""ial Power Oscillation:> 10%"-. . ."-

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SA5 Example EAL #1.:
2. UFSAR...SectiOn 1.2.4.3.6 Turbine Bypa-ss System and Pressu're Control System
3. HC-'OAB-••.MISG-0002 (Q.) GRIDS'I-Overhead' Anhnnciators I PPC Computer
4. HO PO"AR.ZZ-0011,Windov_' C6C5, SPD
5. HG..OP-AR.ZZ-00.1 1, Winw &W ..C 6 r8 pteroubl'e'

6. HCGS Technical Specifications 3/4.3,..Instrumentation
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

S - System Malfunction

5 - Instrumentation

Inability to monitor a SIGNIFICANT TRANSIENT in
progress

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SS5.1 - SITE AREA EMERGENCY

EAL:

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
_ 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for >_ 15 minutes (Note 3):

* Reactivity Control

• RCS Inventory

• Decay Heat Removal

" Fission Product Barriers

AND

A SIGNIFICANT TRANSIENT is in progress, Table S-1

AND

Compensatory indications are NOT available (PPC, CRIDS and SPDS)

Note 3: The Emergency Coordinator 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.
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Table S-1 SIGNIFICANT TRANSIENTS

, Reactor scram:...

* Thermal Power Reduction > 25%

• Electrical Load rejection > 22%

* ECOS injection .

* Thermal power oscillations > 10%

Basis:

This EAL is intended to recognize the threat to plant safety associated with the compleite loss
of capability of the control room staff to monitor plant response to a SIGNIFICANT
TRANSIENT... -.

"Planned" and "UNPLANNED" actions are not differentiated since the loss of instrumentation
of this magnitude is of such significance during a transient that the cause, ofth.e lossis not a
facto r.

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
annunciators or indicators are lost, there is an increased risk that a d.egrad.ed pIant condition
could go undetected. It is not intended that plant personnel perform a detailed count of the
instrumentation lost but use the value as a judgment threshold for determining the severity of
the plant conditions. It is also not intended that the Shift Manager be tasked with making a
judgment decision as to whether additional personnel are required to provide increased .-,
monritoring of system operation.

It is further recognized that most plant designs provide redundant safety system indication
powered from separate uninterruptible power supplies. While failure of a large portion ofý.
annunciators is more likely than a failure of 8 large portion of indications, the concern is
included in this EAL due to'diffliculty associated with assesmemnt of plant" c n ditions. The loss
of specific, or several, safety system indicators should remain a function of that specific.sysem r cmpoen oprabty tatsTh~is wilf be a'ddressebd by the specific Technhical
system or comiponen~t .oper8biliftat's. th~i wilbCdes~

i n imposed plant shutdowvn related to the

instrument loss will be reported vi a f0 CFR 50.72. If the shutdown is not in ompliance with
the Technical Specification action, the UE is based on SU4.1 "Inability to Reach Required
Shutdown Within Technical Specification Limits."

A SITE AREA EMERGENCY is considered to exist if the Control Room staff cannot monitor
safety functions needed for protection of the public while a significant transient is in progress.
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Site specific indications needed to monitor safety functions necessary for protection of the
public must include control room indications, computer generated indications and dedicated
annunciation capability.

"Compensatory indications" in this context includes computer based information such as Plant
Process Computer System (PPC), Control Room Integrated Display System (CRIDS) and
Safety Parameter Display System (SPDS).

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Explanation/Discussion/Definitions:

This EAL recognizes the difficulty associated with monitoring changing plant conditions
without the use of a major portion of the annunciation or indication equipment. An
UNPLANNED loss of most or all Control Room Overhead Annunciators or other key control
room indication systems without a plant transient in Operational Conditions 1, 2, or 3 for '; 15
minutes warrants a heightened awareness by Control Room Operators. Quantification of >
75% is left to the discretion of the Shift Manager (SM) and is considered approximately 75%.
It is not intended that a detailed count be performed, but that a rough approximation be used
to determine the severity of the loss. An UNPLANNED loss of most or all Control Room
Overhead Annunciators or other key Control Room indication systems with SIGNIFICANT
TRANSIENT in Operational Conditions 1, 2, or 3 also warrants a heightened awareness by
Control Room Operators. In this case, the 15 minute criterion is not required to meet the EAL
as expeditious notification is warranted. UNPLANNED loss of annunciators or indicators
excludes scheduled maintenance and testing activities.

The 15 minutes clock starts when the annunciators or other key Control Room indication
systems have been lost, or are determined to have been lost. If upon time of discovery it is
determined that the annunciators have been lost for at least 15 minutes prior to discovery,
classification should be made under this EAL regardless of time required for restoration.

SIGNIFICANT TRANSIENTS are listed in Table S-1.

The PPC, CRIDS and SPDS serve as redundant indicators which may be utilized as
compensatory measures in lieu of the Control Room Overhead Annunciators and Control
Room indicators associated with safety functions.

The judgment of the Shift Manager should be used as the threshold for determining the
severity of the plant conditions.

Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of
annunciators and loss other key control room indication systems excludes scheduled
maintenance and testing activities.
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SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but
includes as a mihimum any one of the following: (1) Reactor SCRAM, (2) Electrical
Load Rejection > 22%, (3) Thermal Power Reduction > 25%, (4) ECCS Injection, or (5)
Thermal Power Oscillation > 10%.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SS6 Example EAL #1
2. UFSARSection 1,2.4:3.6 Turbine Bypass Systems and Pressure Control System
3. HC.OP.AB.MISC-0002 (Q) CRIDS / Overhead Annunciators /PPC Computer
4. HC.OP-AR.ZZ-001 1 Window C6-C5, SPDS System Trouble
5. HC.OP-AR.ZZ-00!1, Window C6-B5,- BOP Computer Trouble.
6. HCGS Technical Specifications 3/4.3, Instrumentation
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

6 - Communications

Loss of all onsite or offsite communications capabilities

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU6.1 - UNUSUAL EVENT

EAL:

Loss of all Table S-2 Onsite communication methods affecting the ability to perform
routine operations

OR

Loss of all Table S-2 Offsite communication methods affecting the ability to perform offsite
notifications

Table S-2 Communications Systems

System Onsite Offsite

Direct Inward Dial System (DID) X X

Station Page System (Gaitronics) X

Station Radio System X

Nuclear Emergency Telephone X
System (NETS)

Centrex Phone System (ESSX) X

NRC (ENS) X
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Basis:

The purpose of this EAL is to recognize a loss of communications capability that either defeats
the plant operations staff ability to perform routine tasks necessary for plant operations or the
ability to6 cmmUnicate issues With bff-site authorities.

The availability of onemethod of 'ordinary off-site communications is suffici~nt to inform
federal, state, and local authorities of..plant problems. This EAL is intended to.beused only
when extraordinary means (e.g., relaying of information from non-routine radio transmissions,
individuals being sent to off-site locations, etc.) are being used to make communications
possible.

Explanation/Discussion/Definitions:

Ons.ite and offsite communications include one or more of the systems listed in Table S-2.

Direct ln\vard Dial-Systemn (:DID) ,.

Direct Inward Dial (DID) system is named for the.dominant feature.of..t.he commercial...
telephone service. provided by the local telephone company for the site. DID allows station
telephones to be-extensions or tied lines of the same systems., These exchanges can take
advantage of backuppoqe.rsuppiies. provided p the stations, and may use. either PSEG

microwave, com rdiaI .tlebIephnre ysytehm.`mi .•cro i.ae,"6or buried'.abd.e •r-ansmis.ion systems to
maintain external '.pnm.u n icatio•..f.-This'' m.• •hie a ilable as an
additional backup .for thedNETS'b and Ctre•/ESSl system."

Station Page System (Gaitronics)'
,., . . I,,. ," : : : .; . • -..°

Gaitronics is a comfipletely transistorized voice communiCation system vwith five voice channels:
one page and five• party. The system is designed for '•e i-ex'trem-•'ernvilr•6im ental conditions
such as dust, moisture, heat a nd n6ise. The. system consists ofha-ndsets, speakers and their
associated amplifiers. The power for this system is 120 volts AC fr'o-m an•inverted DC source
to provide reliablecommunications during an emergency.

Station Radio System

The Operations and Fire Protection Departhmenit UHF- radio-syst6m:is a multi-frequency system
used routinely by both station Operations Departments and the Fire. Protection Department.
When an emergency event is declared, these radio frequencies serNe both Station Operations
Support Centers (OSC).
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Nuclear Emergency Telephone System (NETS)

The Nuclear Emergency Telecommunications System (NETS) is a privately controlled, self-
contained telephone exchange that operates as a closed system, not accessible from other
phone exchanges. This feature allows the system to be dedicated to emergency response
use. The system may use PSEG microwave, commercial telephone system microwave, fiber
optics, or buried cable transmission as needed. The exchange switching equipment is
maintained at the Environmental & Energy Resource Center (EERC). As an independent
system with an uninterruptible power supply, it may operate with or without local phone service
or external power.

Centrex Phone System (ESSX)

The Centrex/Electronic Switch System Exchange 1 (CentrexiESSX 1) is also a privately
controlled exchange, which PSEG operates with its own microwave signal system. This
system is also independent of local phone service, since each circuit is independently wired.
The microwave signal is generated from corporate facilities in Newark, NJ, separated from any
local effects of weather or telephone use. The exchange is accessible from other exchanges,
but circuits are located only in PSEG facilities. It is considered the primary backup for the
NETS system.

NRC (ENS)

The Emergency Notification System (ENS) is a dedicated communications system with the
NRC, which is part of the Federal Telecommunications System (FTS) and consists of direct
lines to the NRC. FTS lines are used to provide general accident information. These
telephones are installed in the Control Room, TSC, and the EOF.

This EAL is the hot condition equivalent of the cold condition EAL CU5.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU6 Example EAL #1, #2
2. PSEG Nuclear Emergency Plan, Section 7 Communications
3. UFSAR 9.5.2 Communications Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

7 - Fuel Clad Degradation

Fuel clad degradation

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU7.1 - UNUSUAL EVENT

EAL:

Offgas Pretreatment Radiation Monitor (9RX621/9Rx622) high alarm

Basis:

This EAL is included because it is a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant.

Escalation of this EAL to the ALERT level is via the Fission Product Barriers.

This threshold addresses Offgas radiation monitor readings that provide indication of a
degradation of fuel clad integrity.

Explanation/Discussion/Definitions:

An Offgas Pretreatment Radiation Monitor High alarm is indicative of a degradation of the fuel
clad, and is a precursor of a more serious problem. The alarm is set at 2.2E+04 mR/hr, which
ensures that the alarm will actuate prior to exceeding the Technical Specification Offgas
System Noble Gas Effluent Limit of 3.3E5 pCi/sec.

Classification should be based on an Offgas Pretreatment Radiation Monitor High Alarm
actuating specifically due to fuel clad degradation, thus precluding unwarranted UNUSUAL
EVENT declaration as the result of a resin / chemical intrusion transient, HWCI System
malfunction, etc. UNUSUAL EVENT declaration is warranted only when actual fuel damage
has occurred.
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The Offgas Pretreatment Radiation Monitors (9RX621 / 9RX622) monitor gamma radiation
levels attributable to the non-condensable fissib61 -product gases produced in the re'ascdto-r-an-d
transported with steam through the turbine to the condenser. These instruments take a
sample from the sample tap between the fourth and fifth holdup pipe of the Offgas system.

Restricting the gross radioactivity from the Main Cnde"nser provides reasonalble assurInce
.that the whole body.dose to an individual at the exclusion area boundary will not exceed a
small fractionof the limits of 10 CER 100 in the eventhis effluent is inadvertently discharged
directly to the environment without. treatment.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU4 Example EAL #1
2. HC.OP-AR.ZZ-001 1(Q) Overhead Annunciator Window B6x C6
3. HCGS Technical Specification Table 3.3.7.1-1 Radiation MOnitoring Instrumentation
4. HCGS Technical Specification 3.11.2.7 Radioactive Effluents - Main Condenser
5. HC.OP-AB.RPV-0008(Q) Reactor Coolant Activity
6. HC.RP-AR.SP-0001,(Q) Radiation Monitoring System Alarm Response
7. OE-6144 Resin Intrusion, Hope Creek.
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

7 - Fuel Clad Degradation

Fuel clad degradation

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU7.2 - UNUSUAL EVENT

EAL:

Coolant activity > 4 pCi/gm Dose Equivalent 1-131

Basis:

This EAL is included because it is a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant.

Escalation of this EAL to the ALERT level is via the Fission Product Barriers.

This threshold addresses coolant samples exceeding coolant technical specifications for
transient iodine spiking limits.

Explanation/Discussion/Definitions:

A Reactor Coolant sample analysis with specific activity in excess of the Technical
Specification limit of 4 pCi/gm Dose Equivalent Iodine-1 31 (DEl-1 31) is indicative of a
degradation of the fuel clad, and is a precursor of more serious problems. This activity level is
chosen instead of the 0.2 pCi/gm DEl-1 31 Technical Specification limit (under which operation
is allowed to continue for up to 48 hours) to accommodate short duration Iodine spikes
following changes in thermal power.

The Technical Specification limit on Reactor Coolant activity ensures that the 2 hour thyroid
and whole body doses resulting from a Main Steam Line failure outside the primary
containment during steady state operation will not exceed a small fraction of the 10 CFR 50.67
limits.

This limit accommodates Iodine spiking, which frequently occurs following shutdowns,
startups, rapid power changes and coolant depressurization. Iodine spikes are characterized
by a rapid increase in Reactor Coolant Iodine concentration by as much as three orders of
magnitude followed by a return to pre-spike concentrations. This spiking is a temporary
excursion and is not caused by a sudden fuel failure and should not be classified under this
EAL provided coolant activity does not exceed the specified EAL threshold of 4 pCi/gm DEI-
131.
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Reactor Coolant Sample Activity of > 4 pCi/gm DEI- 131 can only occur as the result of fuel
clad degradation and not as a result of iodine spiking-, re-sn /chemical intrusion tra-nsient,
HWCI System malfunction, etc. UNUSUAL EVENT declaration is warranted only when actual
fuel clad degradation has occurred.

The Technical Specification limit of > 1 00/E I.Ci/gm is excluded from this EAL because this
limit does notinclude Iodine Activity.

Escalation to an ALERT or higher emergency classification occurs if a sample analysis of
reactor coolant activity exceeds 300 pCi/gm DEI-i 31 via EAL FB3-L.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU4, Example EAL #2
2. HGCS Technical Specifications 3.4.5 Specific Activity
3. HC.OP-AB.RPV-0008(Q) Reactor Coolant Activity
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

S - System Malfunction

8 - RCS Leakage

RCS Leakage

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SU8.1 - UNUSUAL EVENT

UNIDENTIFIED LEAKAGE or PRESSURE BOUNDARY LEAKAGE > 10 gpm (Using 10

minute average) (Note 6)

OR

IDENTIFIED LEAKAGE > 25 gpm (Note 6)

Note 6: See the Fission Product Barrier Table for possible escalation above the
UNUSUAL EVENT due to RCS Leakage

Basis:

This EAL is included as a UE because it may be a precursor of more serious conditions and,
as result, is considered to be a potential degradation of the level of safety of the plant. The 10
gpm value for the UNIDENTIFIED or PRESSURE BOUNDARY LEAKAGE was selected as it
is observable with normal Control Room indications. Lesser values must generally be
determined through time-consuming surveillance tests (e.g., mass balances).

Relief valve normal operation should be excluded from this EAL. However, a relief valve that
operates and fails to close per design should be considered applicable to this EAL if the relief
valve cannot be isolated.

The EAL for identified leakage is set at a higher value due to the lesser significance of
IDENTIFIED LEAKAGE in comparison to UNIDENTIFIED or PRESSURE BOUNDARY
LEAKAGE. In either case, escalation of this EAL to the ALERT level is via Fission Product
Barrier Degradation EALs.
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Explanation/Discussion/Definitions:

Allowable leakage rates from the RCS are based on predicted and experimentallyoobserv.ed
behavior of cracks in pipes. Utilizing the leak before break methodology, it is anticij:ate~d that
there will be indication(s) of minor RCS boundary. leakageprior to a fault escalating to a major
leak or a system rupture. Detection of low levels of leakage while pressurized allows for
implementation.of mitigative actions and permit~s monitoring for catastrophic failure or rupture
precursors.

The limit for RCS UNIDENTIFIED LEAKAGE and PRESSURE BOUNDARY LEAKAGE is set
to a lower value than IDENTIFIED LEAKAGE due to concern over break propagation resulting
from a sf-ha-ll b11I-k':that cbtild-potentiallVi lead to a significantly lai'ger los- of inivehtoi'y.

RCS leakage is detected by monitoring:

* Drywell atmospheric gaseous radioactivity

" Drywell floor and equipment drain sump flow rate -. ,

* Drywell air cooler. condensate flow rate . -.

• Drywell pressure

* RPV head flange leak detection system

•Drywell temperature

DryWell Le-ak:D'etectioný (DL D)inStrumenrtatiin is avaailable via the Radiatibni Monitoring System
(RM-I 1 ) to-help deter6,mine IDENTIFIED1 LEAKAiGETRedunidant instrumentation for DLD is
available on Pae 10Q604•c8at•e in..he abc :of the Oontrol Room. '

The value of 10 gpm for RCS UNIDENTIFIED. LEAKAGE and PRESSURE BOUNDARY
LEAKAGE was, set higher than the T/S limits of, O and 5 gpm respectively, to allow time to.
impl6ementcorrective" actions (incud-ing plant shutdown) pror to exceeding the threshold.
However, if the"valie f' 106 :gi isexced~i (usingi'0 minute avdge)m isnd then cxlers,

0 d d ('in -ý- ' i'''~'av ' .ae ,,.n it.- ,n .' .ears

classification is still warranted.

•.............
............- I
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Using the 10 minute average to determine if the EAL threshold of >10 gpm for RCS
UNIDENTIFIED LEAKAGE or PRESSURE BOUNDARY LEAKAGE has been exceeded
should occur within the 15 minute EAL assessment time.

" IF using the 10 minute average it is determined that the EAL threshold of >10 gpm for
RCS UNIDENTIFIED LEAKAGE or PRESSURE BOUNDARY LEAKAGE has been
exceeded, THEN, emergency classification should be made within the 15 minute EAL
assessment window.

" IF using the 10 minute average it is determined that the EAL threshold of >10 gpm for
RCS UNIDENTIFIED LEAKAGE or PRESSURE BOUNDARY LEAKAGE has not been
exceeded, THEN, no emergency classification is required.

" IF the 10 minute average data is not available, THEN, the Emergency Coordinator should
use instantaneous leak-rate values or other control room indications to assess the
magnitude of the RCS UNIDENTIFIED LEAKAGE or PRESSURE BOUNDARY
LEAKAGE and IF the EAL threshold of >10 gpm appears to have been exceeded, classify
the emergency within 15 minutes of when the control room operators observed/were aware
of the increased RCS leakage.

Relief valve normal operation is excluded from this EAL. However, a relief valve that operates
and fails to close per design should be considered applicable to this EAL if the relief valve
cannot be isolated. An emergency declaration is NOT appropriate for the opening or cycling of
an SRV when no other emergency condition exists.

Escalation to the ALERT emergency classification level is via EALs in Category F. Note 6 has
been added to remind the EAL-user to review the Fission Product Barrier EALs for possible
escalation to higher emergency classifications.

Definitions:

UNIDENTIFIED LEAKAGE: As defined in T/S, shall be all leakage into the drywell that
is not IDENTIFIED LEAKAGE.

PRESSURE BOUNDARY LEAKAGE: As defined in T/S, shall be leakage through a
nonisolable fault in a RCS component body, pipe wall, or vessel wall.

IDENTIFIED LEAKAGE: As defined in T/S, shall be leakage into collection systems,
such as pump seal or valve packing leaks, that is captured and conducted to a sump or
collecting tank, or, leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the operation of the leakage
detection systems or not to be pressure boundary leakage.
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EAL Bases Reference(s):.............. . .... ....

1. NEI 99-01, Rev. 05, SU4 Example EAL #2.
2. HCGS Technical Specifications, Definitions
3. HCGS Technical Specifications 3.4.3.2 Operatiohial Leakage:.

4. HC.QP-'AB'.CO0NT-0001'(Q)- D'ryv 'I Pressure
5. HC.OP-AB.CONT-0002 (Q) Prinfary Cbntainment
6. HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
7. HC.OP-EO.ZZ-0102(Q).-FC. Primary.Containment Control
8. H.e.OP-GeP.ZZ-05'(Q') D 6 ell Lk.Leource Detection . .
9. HC.OP-SO.SM-0001 (Q) Isolation Systerns O0ratio:.
10. UFSAR 5.2.5 Detection. of Leakage Through the.Reactor Coolant Pressure Boundary and

from the ECcS
11. UFSAR 7.6.1.3- Leak Detection-System - Instrumentation and. Control
12. HC.OP-AB.CONT-0006(Q) Dry-well Leakage :

-:
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

RPV Level

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB1-P (4 points)

RPV level CANNOT be restored and maintained above -161 in.

OR

RPV level CANNOT be determined

Basis:

This threshold is the same as the RCS barrier Loss threshold RB1-L and corresponds to the
RPV level at the top of the active fuel. Thus, this threshold indicates a Potential Loss of the
Fuel Clad barrier and a Loss of RCS barrier that appropriately escalates the emergency
classification level to a SITE AREA EMERGENCY.

Explanation/Discussion/Definitions:

Core Submergence is the preferred method of maintaining adequate core cooling. When RPV
level decreases to below TAF, the ability to effectively remove decay heat is being challenged,
and as such the Fuel Clad fission product barrier can no longer be considered intact. While
the Emergency Operating Procedures provide contingencies to establish adequate core
cooling when RPV level drops below TAF (Core Spray or Steam Cooling with or without
injection), these actions are designed to be an alternative method of providing adequate core
cooling while actions are taken to reestablish core submergence. Sustained partial or total
core uncovery can result in fuel damage and a significant release of fission products to the
Reactor coolant. Sustained core uncovery can also result in a breach of the RPV due to core
melt material interaction with the RPV.
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A Loss of Core Submergence will occur when the rate of inventory loss is greater than the rate
.of inventory makeup from high plresui-reihjctibri s6a-¢ceb. This condition can occUr-asithe
result of the following events/sequences:

* A LOCA will cause RPV level to reach the Top.of.Active Fuel when the LOCA is the
result of a large break (momentary:core-uncovery is expected to occur Under this
condition) orwhen. the LOCA is due to. a small or intermediate break in combination
withle"an inability' of high pressure inje6'ti;n soure es to keep up with the leakrate.

* A loss of high pressure injection sources"'without the presence of a LOcA will also
result in RPV level decreasing to TAF, due to continued Reactor Steam Flow without
makeup.. .

Either of these events/sequences "results 'ina challenge to the Fuel Clad Barrier when RPV
level CANNOT be restored AND maintained above the TAF due to core uncovery, hence.:
classification at this threshold is appropriate. However, for both these sequences, Low
Pressure ECCS are designed to inject to the RPV as RPV Press ure, decreases below the
shutoff head of the pumps. RPV Depressurization will occur either due to the LOCA or Manual
initihti6ho-f Ej6rg-ehc/RPV DeiseSuri±i-ia-ti6ri when- RPV lev6l"cannot lre..estoredand
maintained above -185 in., provided injection systems are available. This Will allow for
restoration of RPV level and re-establishment of Core Submergence. Failure of these systems
to restore~and maintain RPV level above -185 in. will result in a Loss of the Fuel Clad barrier
per EAL" FB'.- .

Until the widel.ranige RPV le'vel (WR')J rindicator , is downscale or becomesi questionable, it
should be used to assure RPV level is above TAFROnc. e'.WR is dbwhnscale,. duse-bcompensated:
fuel zone indication (SPDS or graph) to assess RPV levei above TAF and whten compensated
fuel zone level indication goes below TAF or becomes questio.nable; -delCliare the EAL...

If RPV. level. cannot be-determined,, the, indicated level value and trend-.have become,
unreliable to the extent that dcisions• oncring. adequate co're cooling. cannot be made.
RPV Flooding in. accbordance.wiith EOP ,:206 or EOP.206A.is required to assure continued core
cooling. These EOP.s specify action's to rapily. depr ..izethe RP.V andJ establish suffici
RPV injection. to cool the co.0iy- eithler.steeam. coQli"' (with Jhn]tion) o. flood ing theiRPV.-to.

the main.steaim line penetirbatin.,h E 'tbrth iRoti••iV. Floding EOt warrants classificati on of a
SITE AREA EMER`GENCY b-ased on EA RBL and thisEL
Note.that EO Flowchar-t 101A may require intentionally controlng RPVeve below -161 in.

Under these conditions, a high-power ATWS event exists andrequires at least a SITE AREA
EMERGENCY classification in accordance with the ATWS/Criticality EALs.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Potential Loss 2.A
2. Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
3. Technical Specifications Figure B3/4-3-1 Reactor Vessel Water Level
4. HC.OP-EO.ZZ-01 01 (Q)-FC RPV Control
5. HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
6. HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
7. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB2-P (4 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the Fuel Clad barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Fuel Clad barrier is potentially lost. In addition, the inability to
monitor the barrier should also be incorporated in this threshold as a factor in Emergency
Coordinator judgment that the barrier may be considered potentially lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

* Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

o Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

" Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.
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Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not expected to be-
successful, and trended information indicates that the event or condition will occur. Where
IMMINENT timeframes are specified, they shall apply.

EAL Bases. Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Potential Loss 6.A
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

RPV Level

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB1-L (5 points)

EAL:

Primary Containment Flooding is required as indicated by EITHER of the following:

" RPV level CANNOT be restored and maintained above -185 in.

" RPV level CANNOT be determined AND it is determined that core damage is
occurring

Basis:

This RPV level value corresponds to the level used in EOPs to indicate challenge of core
cooling. This is the minimum value to assure core cooling without further degradation of the
clad.

Explanation/Discussion/Definitions:

Core submergence is the mechanism of core cooling whereby each fuel element is completely
covered with water. Indicated RPV level at or above the top of the active fuel (TAF) constitutes
the principal means of confirming the adequacy of core cooling via this mechanism. Assurance
of continued adequate core cooling through core submergence is achieved when RPV level
can be maintained at or above TAF.

Spray cooling is the mechanism of core cooling whereby the uncovered portion of the core is
cooled by spray flow. Adequate spray cooling exists by design when at least one Core Spray
loop is operating at design flow (6150 gpm) and RPV level is at or above the elevation of the
jet pump suctions (-215 in.). The covered portion of the core is then cooled by submergence
while the uncovered portion is cooled by spray flow.

Steam cooling is the mechanism of core cooling whereby steam updraft up through the
uncovered portion of each fuel bundle is sufficient to prevent the temperature of the hottest
fuel rod from exceeding the appropriate limiting value, which is specific to the mode of steam
cooling being employed (i.e., with and without injection of makeup water to the RPV).
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With injection of makeup water. into the RPV established, adequate core cooling exists when
steam flow through the core is sufficient to preclude the peak clad temperature of the hottest
fuel rod from exceeding 1 5000F, the threshold temperature for fuel rod perforation. Assurance
of continued adequate core cooling is achieved when RPV level can be maintained at or
above the Minimum steam Cooling RPV Water;Level -185 in.).

With no injection into the RPV established, adequate core cooling exists only so long as the
covered portion of the reactor core generates sufficient steam to preclude the peak clad
temperature of the hottest fuel rod from exceeding 18000F, the threshold temperature for
significant metal-water reaction.

Prolonged lack of cooling.may,,.result in severe overheating of the fuel clad, additional release
of energy from ac6elra~te• ;lad 6-idation, and 'leYrntual fuel"melting.' For evetts starting from
full power operation, the failure to promptly reflood could result in some fuel melting. Even
under these conditions vessel'failur6 andprimary containmient failure with resultant release to
the public would not be expected for some time. Reactor Water Level remaining below TAF for
an extended'anoluht-i ofti'me.r pres•eht'arie6rly indicator that"significant core da mage is in
progress while providing sufficient time to initiate public protective actions.

Ample time should be allowed for Low Pressure ECCS and alternate injection systems to
restore RPV level prior to entry into this classification. The time basis for deciding whether'or.
not RPV level can be maintained.> -185 in. should be based on the rate of reactor
depress.urization.. the, aaila.biiity of,,iow-pressur,. injpctj0on sources.- (ECPS a.n,:-aIlternate
injection.sysen.se_.,i!d the 'rate. R to:r c1ooaht6inve4 tory oss.. Indications -such,, as RPV
level trend, injection flow rates, priimary containment parameter trends, and low pressure
injection system capability should also be considered.

In the event, RPV level cannot be restored > -185 in., primary lontainment floodin'g will be
required .by the EQPs., This will attempt..to flood-the containment as a means of flooding the
RPV, and. use aflooded containment as a heat sihk for the nUclear fuel.

Until the wide._range RPV.level-(WR) indicator is downscale or becomes questi6nable, it
shoulble 'usdt"6 a''s-Ljre"RP eve is a 6e TAFR Orice WR i "downscale, ,,use 6cnmpensated
fuel zone indication (SPDS or graph) to assess RPV level above TAF and when compensated
fuel zone level. indication goes below -7,185.in. or becomes questionable, ,declare the EAL.

If RPV level cannto be determined the indicated level value ahd trend ha'e become
unreliable to the e'xtentthat decisions concenng ade'qatecbre *cooglcannriot be made.
RPV FIodirg" ir -a6cc-dahce With EOP 206 bo EOP.20.6A is'r'equired to assure continued core
cooling. These EOPs specify actions to rapidly delressurize.the"RPV and eestablish s'ufficient
RPV injectionjto cool. the core- by either steam. cooling (with injection) or flooding the. RPV tothe main k66 arI lir n ,p d'e' rao O:s. 1ting6th ,RPV 6 (ith inetOn)"""looin the. fPtg-e penetratons. Erntryto the RP. FIboding s warrants clasifi cation of
S ITE. AR:•EA: E" ERGE-NC',bas6d. n EAL FB1-.'and LEP.-oARI,-LlR.Flodi"isi.
unsuccessful,d,..indcat.ions that" core damage is occurring wilbe Ober:v',"e1d'be ý ''60 R/hr
with drywell sprays, DAPA > 1200" Rhr withoutldryw'e(lI sprays, or H2 > 2% in either the Drywell
or Suppression Chamber) and primary containment flooding is required (SAG entry).

Hope Creek Page 2 of 4 Rev. 0 (RAI)

EAL#: FB1-L



HCGS ECG - EAL Technical Bases EP-HC-1 11-221

This threshold is also a Potential Loss of the Containment barrier (CB1-L). Since SAG entry
occurs after core uncovery has occurred, a Loss of the RCS barrier exists (RB1-L). SAG entry,
therefore, represents a Loss of two barriers and a Potential Loss of a third, which requires a
GENERAL EMERGENCY classification.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 2.A
2. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
3. HC.OP-EO.ZZ-0101(Q)-FC RPV Control
4. HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
5. HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
6. HC.OP-AM.ZZ-0001(Z) Severe Accident Guidelines (SAG)
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

RPV Level

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB2-L (5 points)

ANY DAPA Radiation Monitor reading EITHER of the following:

• With drywell sprays, __ 2000 R/hr

• Without drywell sprays, __ 4000 R/hr

Basis:

The DAPA radiation monitor readings are values which indicate the release of reactor
coolant, with elevated activity indicative of fuel damage, into the drywell.

Reactor coolant concentrations of this magnitude are several times larger than the maximum
concentrations (including iodine spiking) allowed within Technical Specifications and are
therefore indicative of fuel damage.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

Drywell Atmosphere Post Accident (DAPA) Radiation monitors indicating 2000 R/hr or greater
corresponds to a release of Reactor Coolant to the drywell with a concentration of 300 pCi/gm
Dose Equivalent Iodine-131 (DEl-1 31) into the Primary Containment when Drywell Spray is in
service. This value of Reactor Coolant Activity is well above the threshold that could occur as
the result of Iodine Spiking, resin/chemical intrusion transients or a HWCI System malfunction.
This activity level corresponds to fuel damage of approximately 4%.

EAL FB3-L provides a core damage analysis showing that a Reactor Coolant activity of 300
pCi/gm Dose Equivalent Iodine-1 31 (DEI) is indicative of 4% fuel damage. Using Attachment 2
of HC.EP-EP.ZZ-0205, 4% fuel damage is indicated by a DAPA reading of approximately
2000 R/hr at 1 hour after shutdown (the most conservative) with drywell spray in service and
approximately 4000 R/hr at 1 hour after shutdown with drywell spray not in service.
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From Attachment 2 of HC.EP-EP.ZZ-0205, Step 6 the following formula was used to derive
the EAL set-points:

Indicated RaIdlation Level
% Claddinu Damaite= ~x100

4 (% Cladding Damage)

DAPA Reading =

DAPA Reading =

4 (% Cladding Damage)

...... -Claddin, Damage Radiation Level

= DAPA Rad Monitor Reading X100
50,000PRHR (frofm'tt A2. Fig: 1, of HlC.EP-EP.ZZ-0205 with Sprays)

(4)(50,000R/HR)

2000R/hr (with Drywell Spray in service),

OR

= DAPA Rad Monitor Reading Xl0.
100,000R/HR (from AUt 2. Fig. 1, of HC.EP-EP.ZZ-0205 without Sprays)

DAPA Reading

DAPA Reading

(4) (100,OOOR/HR)

4000R/hr (without Drywell Spray in Service)

DAPA radiation monitors RE-4825A and RE-4825B are high range area radiation monitors
and are located in the drywell at 145' elevation. Efach det'Ctotbr' has a- raange, of Ii: to 10.. R/`h,
and a built in check source that keeps the associated channel on-scale at approximately 1 .2
R/hr. In the Control Room, DAPA radiation levels are displayed on R.I-4825A (RM-1 1 9RX635)
and B (RM-1 1 9RX636) (Panel 1 oC604) a nd -RR-4825Ak arid B (1 0C650)' D1yell radiation
levels > 2.OE+2 R/hr activates Overhead Annunciator C6-C1, RADIATION MONITORING
ALARM/TRBL. •-

A structural I-beam ihnthe drywell shields DAPA radiatio'n monitsr. RE-4825B froii shine due
radidacti'ity, in the. RCSIjiiprig: REL4825Axis notfshiedld~-'When'-th RCS is iitactelevated

RCS 'coo•-Int activity ptbdduces' higher :eadirngs 6`i RE-48-82-5 th'n on RE4825B5. During.
events"in whichi radib`aitivitylis disersed inhto, the d rV'Wellatno s. s Rere, .struktur-al shielding7
dirhhiinsh16as the mio'hnitors b'ecome iir'nmersed iri thle radiation field. Ifflitedifference in RE-
4825A and RE-4825B readings shbuld debrease, it r.hay be inferred that a'LOCA-event is.
occurring.

to
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 4.A
2. HC.EP-EP.ZZ-0205(Q) TSC - Post Accident Core Damage Assessment
3. UFSAR Table 11.5-1 Hope Creek Radiation Monitoring System
4. HC.OP-AR.ZZ-001 1(Q) Overhead Annunciator Box C6
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Radiation

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB3-L (5 points)

EAL:

Primary coolant activity > 300 pCi/gm dose equivalent 1-131

Basis:

Assessment by the EAL Task Force indicates that 300 IiCi/gm 1-131 equivalent coolant
activity is well above that expected for iodine spikes and corresponds to less than 4% fuel
damage. This amount of radioactivity indicates significant fuel damage and thus the Fuel Clad
Barrier is considered lost.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The percentage of Fuel Damage that corresponds to an RCS Activity of 300 pCi/gm DEI-131
is calculated as follows (for purposes of this calculation, cc and gm are considered equivalent):

Dose Factors (RG-1.109)

1-131 = 4.39E-3
1-132 = 5.23E-5
1-133 = 1.04E-3
1-134 = 1.37E-5
1-135 = 2.14E-4

Total core inventory (HCGS-UFSAR, table 12.2-135). This table gives 50% inventory, so table
values are multiplied by 2.0.

1-131 = 8.64E7 Ci
1-132 = 1.29E8 Ci
1-133 = 1.99E8 Ci
1-134 = 2.32E8 Ci
1-135 = 1.81E8 Ci
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Reactor Water Volume = 13000 cubic feet (HCGS Calculation BJ-0024)

Clad Release Fraction for iodines = 0.02 (Table 4.1, NUREG-1228)

The activity of each isotope in the clad would then be:

1-131 = 8.64E7(0.02) = 1.73E6 Ci
1-132 = 1.29E8(0.02) = 2.58E6 Ci
1-133 = 1.99E8(0.02) = 3.98E6 Ci
1-134 = 2.32E8(0.02) = 4.64E6 Ci
1-135 = 1.81 E8(0.02) = 3.62E6 Ci

These activities are equivalent to 2.89E6 Ci DEl-1 31

DEI - 131 = (4.39E - 3)(1.73E6) + (5.23E - 5)(2.58E6) +.(1.04E - 3)(3.98E6).+ (1.37E - 5)(4.64E6) + (2.14E - 4)(3.62E6)

(4.39E- 3)

Calculating the equivalent concentration:

C .=....ý*.§ ýC :

II ~ ~2.89E6 Ci(1E61 iCi /Ci)l 2. 'I II II' III[

Conc 1 = 7.94E3 pCi/cc
300cf(2.8E4 cc / 6 ;f.;l ' .

which represents the 100% fuel damage concentration.

300 pCi/cc DEI-131 is then equivalent to:

S3O004i/c...c

= 3.78%
7.94E3/_Ci / cc

This is rounded to 3.8%.
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EAL Bases Reference(s):

1.
2.
3.
4.
5.

6.
7.

NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 1 .A
NEI 99-01, Rev. 05, FC1
HC.OP-AB.RPV-0008 (Q) Reactor Coolant Activity
HCGS Technical Specification LCO 3.4.5 Specific Activity
NUREG 1228 - Source Term Estimation During Incident Response to Severe Nuclear
Power Plant Accidents, Table 4.1
Reg. Guide 1.109, Table E-9
UFSAR Table 12.2-135 Post Accident Source Terms for Depressurized Liquid Containing
Systems
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB4-L (5 points)

EAL:

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Fuel Clad barrier is lost. In addition, the inability to monitor the
barrier should also be incorporated in this threshold as a factor in Emergency Coordinator
judgment that the barrier may be considered lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad barrier is lost. Such a determination should include IMMINENT
barrier degradation, barrier monitoring capability and dominant accident sequences.

" Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 6.A

:: : •;•-:,t ....
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RBI-P (4 points)

EAL:

RCS leakage > 50 gpm inside the drywell

Basis:

This threshold is based on leakage is set at a level indicative of a small breach of the RCS but
which is well within the makeup capability of normal and emergency high pressure systems.
Core uncovery is not a significant concern for a 50 gpm leak, however, break propagation
leading to significantly larger loss of inventory is possible.

If primary system leak rate information is unavailable, other indicators of RCS leakage should
be used.

Explanation/Discussion/Definitions:

RCS leakage into the drywell exceeding 50 gpm is substantially greater than the RCS leakage
thresholds established in EAL SU8.1 and represents further degradation of the RCS barrier.
Inability to isolate the RCS leakage would eventually result in a high drywell pressure
actuation (>1.68 psig) of RPS, ECCS and PCIS. The actuation would lead to an isolation of
the drywell floor and equipment drain sumps, complicating efforts to further identify and
quantify any changes in the leak rate.

Other indications of RCS leakage include:

• Drywell atmospheric gaseous radioactivity
" Drywell air cooler condensate flow rate
* Drywell pressure
* RPV head flange leak detection system
* Drywell temperature
* Recirc Pump Dual Seal Failure
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Inventory loss events, such as a stuck open SRV, should not be considered when referring to
"RCS leakage" because they are not indications of break propagation.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier.Potential Loss 3.A
2. HC.OP-GP-ZZ-0005 (Q) Drywell Leakage Source Detection
3. HC.OP-AB:CONT-0001 (Q) D•ywell Pressure
4. HC.OP-AB.CONT-0002 (Q) Primary Containment
5. HC.OP-AB.RPV-0003 (Q) Recirc System / Power Oscillations
6. HC.RP-AR..S.P-0Q01 (Q)_Radiatio.n Monitoring System Alarm Response.- R.M-1 1
7. HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
8. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
9. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Buildifigand Radibbctive Release Control
10. HC.OP-SO.SM-0001 (Q) Isolation Systems Operation

S-.. • .. . .. •.. ,..-- - - - -- - - -- - - -- - - - -- - - --- - - - ,.~,;... I , •

,. . [',: ,•:,'., ": .7
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB2-P (4 points)

UNISOLABLE primary system leakage outside primary containment (after isolation from
the Control Room has' or should have been attempted) as indicated by exceeding EITHER
of the following:

" ANY EOP 103 Reactor Bldg room temperature Table 1, Column 1

" ANY EOP 103 Reactor Bldg local rad monitoring alarm

Basis:

Potential loss of RCS based on primary system leakage outside the primary containment is
determined from EOP flowchart 103 temperature or area radiation Maximum Normal
Operating values in the areas of the RCIC, HPCI, etc., which indicate a direct path from the
RCS to areas outside primary containment.

The indicators reaching the threshold barriers and confirmed to be caused by RCS leakage
warrant an ALERT classification. An UNISOLABLE leak defined by this EAL escalates to a
SITE AREA EMERGENCY when combined with Containment Barrier Loss threshold CB5-L
(after a containment isolation) and a GENERAL EMERGENCY when any Fuel Clad Barrier
Loss criterion is also exceeded.

Explanation/Discussion/Definitions:

The presence of elevated general area temperatures or radiation levels in the Reactor
Building may be indicative of UNISOLABLE primary system leakage outside the primary
containment. The Reactor Bldg room temperatures listed in EOP 103 Table 1, Column 1, and
the Reactor Bldg local rad monitoring alarm levels define the Maximum Normal Operating
values because they signify the onset of abnormal system operation. When parameters reach
these levels, equipment failure or misoperation may be occurring. Elevated parameters may
also adversely affect the ability to gain access to or operate equipment within the affected
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area. The locations into which the primary system discharge is of concern correspond to the
areas addressed in EOP-103. .7

In general, multiple indications should be us~ed to determine if a primary system is discharging
outside primary containment. For example, a highl area radiation condition does no~t
necessarily indicate that a primary system is•dis harging into the secondary containment since
this may be caused by. radiation, shine from nearby steam .lines or the movement of radioactive
materials. Ct6'n'ers'e&yVa high 'area radiation' co6nditiori in conjunction with 6the in`dications
(e.g. room flooding, high area temperatures, reports of steam in the secondary containment,
an unexpected rise in feedwater flowrate, or unexpected main turbine control valve closure)
may indicate that a primary system is discharging into the secondary containment.

This EAL allows for valve closure from the Control Room to isolate~any systems not
completely isolat6d, -prior to. vent classification..Isolation is defined as the closure of ANY
valve fromi6 d•{ orol Rbom Wiithe systerih•) hotbomplentely isolated. For exampl1, if the
isolation logic fails to cause valve closure, but operator actions implemented in the Control
Room successfully isolates the contaJnment breach/leak path, then classification.under.this
EAL is not warranted. This inr6d1ies Motor Operated Valvies not controlled by the isolation
logic, but that are controlled from the.C ntrol: Room.- . -.

AlthoUgh this EAL allows forvalve-tlosureifrom the- Cntrol Ro•-ri, the -time tobattenpt- cosuhe..
and make a decision if leak isolation was successful 0runs concurrently with the EAL 15-minute,
assessment clock:

" If; dr'inrg the EL. 15-minute ass mer t penod-attempts from the Control Roomto
isol0)atthe l.ak, are "suc. cessfuI thb, ith'i' 'EAL'isNOT exceedbd'and classification per,

"hi• ", ".'oud NOT bemade:."

* If, during the EAL 15-minute assessment period attempts from the Control Room to:olate the eak are NOT successfulthei thi EAL' exede nd classification

should be made at-that tme' There'is no" need twt wai the fdll5 1:. rhn-if

* If near the end of thie 15 mnute "'assessment period'and the control root staff has not
been able to attempt leak isolation'or the EC is not convind'edlthat -an"isi1tion attempt
has been successful, then this EAL is exceeded and classification should be made at or
before the 15-minute assessment time expires. -

Definitions: .

•UNISOLA•BLE: A breach or leak that cannot be promptly isolated from the Control
Room .. :. - .,.- ; ...

EAL Bases Reference(s): . . " " - :

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Potential Loss 3.B

2. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Building and Rad Release Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB3-P (4 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the RCS barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the RCS barrier is potentially lost. In addition, the inability to monitor
the barrier should also be incorporated in this threshold as a factor in Emergency Coordinator
judgment that the barrier may be considered potentially lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

° Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

" Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.
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Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended inforrmation indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Potential Loss 6.A

"'.1I 12,!"

V * * *~ * * -
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

RPV Level

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB1-L (5 points)

EAL:

Basis:

The Loss threshold RPV water level of -161 in. corresponds to the level that is used in EOPs
to indicate challenge of core cooling.

This threshold is the same as Fuel Clad Barrier Potential Loss threshold FB1-P and
corresponds to a challenge to core cooling. Thus, this threshold indicates a Loss of RCS
barrier and Potential Loss of Fuel Clad barrier that appropriately escalates the emergency
classification level to a SITE AREA EMERGENCY.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The top of the active fuel is significantly lower than the normal operating RPV level control
band. To reach this level, RPV inventory loss would have previously required isolation of the
RCS and Containment (PC) barriers, and initiation of all ECCS. If RPV level cannot be
maintained above the top of active fuel, ECCS and other sources of RPV injection have been
ineffective or incapable of reversing the decreasing level trend.

Core Submergence is the preferred method of maintaining adequate core cooling. When RPV
Level decreases to below TAF, the ability to effectively remove decay heat is being
challenged, and as such the Fuel Clad fission product barrier can no longer be considered
intact. While the Emergency Operating Procedures provide contingencies to establish
adequate core cooling when RPV Level drops below TAF (Core Spray or Steam Cooling with
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or without injection), these actions are designed to be an alternative method of providing
adequate core cooling wvhile actions a6re taken t6r-reestablish Lore submergence. Sustained
partial or total core uncovery can result in fuel damage and a significant release of fission
products to the Reactor coolant. Sustained core uncovery can also result in a breach of the
RPV due to core melt material interaction with the RPV.

A Loss of Core Submergence will occur when the rate of inventory loss is greater than the rate
of inventory makeup fTom high presur'e injection sources. This condition can occu-r as the
result of the following events/sequences:

* A LOCA will cause RPV Level to reach the Top of Active Fuel when the LOCA is the,-.
result of a Ia-ge-break (momentary core-uncovery is expected to occur under this..

condition) or when the LOCA.is due to a small or intermediate break in combination
with an inability of high pressure injection sources to keep up with the leakrate.

" A loss of high pressure injection sources without the presence of a LOCA will also
result in RPV Level decreasing to TAF, due to continued Reactor Steam Flow without
makeup.

Either of these events/sequences results in a challenge to the Fuel Clad Barrier when RPV
Level CANNOT be restored AND maintained above the TAF due to core uncovery, hence
classification at this threshold is appropriate. However, for both these sequences, Low
Pre-ssure EGCS- arednesgne6dt6 inject-to the RPV s RPV Pres'suredecreases, belowt. .the-
shutoff head of the pumps. RPV Depressurization will 0ccu&'either dt•to'.th. LOCAror Mnriual
initiation of Emergency RPV Depressurization when RPV Level cannot be restored and
maintained above' 185"' in., provid• injection-syste.s. a irea ailable-.This.-will allow ..forrý.
restOration .Rnf.V:L'beveianId, '7estabI•ishment ofCor•".sbergnce.Faillure of .he.e.
systems toQ.egstbreand maintain RP•V evel above :185 inn:wil result in. a Loss of the"Fuel Cad

barrier per EAL FB1-L.

Until the wide range (WR) indicator is downscale or becomes, questionable, it.should be used
to assure RPV water level is above TAF: Oe'-" WR is downsal"i• 6us 'hemp&sated fuel zone
indication (SPDS or graph) to assess RPV level above TAF and when compensated fuel zone
level indication goes below TAF or becomes questionablI6,"declare: the EAL.:-

If RPV leVel canhio6t be deterfiiiirdi th- e ind i6,ted iev'"i valu'ed andrtind trehd habvee- be'ome.
unreliable {to,th• extht that de-ctionds .. 'cb c cerdng-adequat re cooling cann6ot -b 6made'.'
RPV Floodinig in accorda&c6'With EOP;206 -br: EOP"206A is req'iire'd ••to:•sutre cohtinued bore
coolinid.- These EOl::pýecify'acti6hns tbo'r idli -depressurize the RPV'and establish'sbfficientRPV injection to cool the core by eithbri steamcooling (with Iinjectibn) or floodingthe RPV. to

the main steam line penetrations. Entry to the RPY Flooding EOPs warrants classification of a
SITE AREAIEMERGENCY- basdo~ E:ALI F-8iTP`a~nd his EAL-.

Note th&t-EOP Flowchart. l01A'imay require int6htionally cotllf11ing RPV level below -161 in.
Under thes:" conditions, a high-power-ATWS e66texis•ts and:rbquires at least a SITE AREA
EMERGENCY clýssificatiohi iri accordance with"the ATWS/Criticality.EALs.:f
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EAL Bases Reference(s):

1.
2.
3.
4.
5.
6.
7.

NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 2.A
Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
Technical Specifications Figure B3/4-3-1 Reactor Vessel water Level
HC.OP-EO.ZZ-01 01 (Q)-FC RPV Control
HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB2-L (5 points)

EAL:

Drywell pressure > 1.68 psig due to RCS leakage

Basis:

The Drywell pressure is based on the drywell high pressure of 1.68 psig which indicates a
LOCA by automatically initiating ECCS.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The drywell high pressure scram setpoint (1.68 psig) is an entry condition to the EOP
flowcharts 101 and 102. EOP Flowchart 102 will prescribe operation of drywell or suppression
chamber sprays.

There are multiple Control Room indicators and alarms that can be used to determine the
presence of this threshold. Overhead annunciators alarm at 1.0 psig, 1.5 psig and 1.68 psig.
Plant automatic response to a high drywell pressure condition includes: a reactor scram,
ECCS initiation, trip of the drywell cooling fans and isolation of the cooling water to the drywell.
These actuations may mask the trend in Drywell pressure. For example, the scram will result
in less heat being added to the containment and the cooling water isolation will result in no
heat being removed.

In the HCGS design basis, primary containment pressures above the drywell high pressure
scram setpoint are assumed to be the result of a high-energy release into the containment for
which normal pressure control systems are inadequate or incapable of reversing the
increasing pressure trend. Pressures of this magnitude, however, can be caused by non-
LOCA events such as a loss of drywell cooling.

The threshold phrase "...due to RCS leakage" focuses the barrier failure on the RCS instead
of the non-LOCA malfunctions that may adversely affect Drywell pressure. Drywell pressure
greater than 1.68 psig with corollary indications (e.g., elevated drywell temperature,
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indications of loss of RCS inventory) should therefore be considered a Loss of the RCS
barrier. Loss of drywell cooling that results in pressure greater-than 1.68 psig should not be
considered an RCS barrier loss.

Indication of an RCS leakage should be positively determined by observing Drywell
parameters, including drywell pressure and temperature trends, drywell equipment and floor
drain sump levels, DAPA radiation leves g"atrmospheric "re'ssure, torus pressure, and the
status of drywell cooling systems.

An isolable Reactor Recirculation pump dual seal failure should not result in drywell pressure
reaching this.thresho.ld,.. hence classification under this RCS Loss should not occur.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 1.A
2. Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
3. HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
4. HC.-;OP-EO:ZZ,-O1 02(Q)_-.FO Primary. Contain.mentControl
5. HC.OP-AB.CONT-0002(Q) Primary Containment
6. HC.OP-AB.CONT-0001(Q) Drywell Pressure
7. HC.OP-GP.ZZ-0005(Q) Drywell Leak'S-o'urce'Dbtection
8. HC.OP-SO.SM-0001(Q) Isolation Systems Operation

.
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of RCS

I - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB3-L (5 points)

VALID isolation signal exists with an UNISOLABLE break outside primary containment
(after isolation from the Control Room has or should have been attempted) in ANY of the
following systems:

* Main steam line

* HPCI steam line

• RCIC steam line

" RWCU

* Feedwater

Basis:

An UNISOLABLE MSL break is a breach of the RCS barrier. Thus, this threshold is included
for consistency with the ALERT emergency classification level.

Other large high-energy line breaks such as HPCI, Feedwater, RWCU, or RCIC that are
UNISOLABLE also represent a significant loss of the RCS barrier and should be considered
as MSL breaks for purposes of classification.

Explanation/Discussion/Definitions:

This UNISOLABLE Break is a breach of the RCS Barrier. This EAL represents large high-
energy line breaks that are UNISOLABLE and meet the criteria for ALERT emergency
classification. Failure to completely isolate the effected break as determined by valve position
and indication of continuing leakage, if outside the containment, could result in an additional
Loss of the Containment Barrier.
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A high energy line break that results in a VALID I§olation'Signal for any of the systems listed
in the EAL requires closure of -the associated PrirI ary Containment Isolation -valves to maintain
RCS and Primary Containmehin integrity und6r abnbrmal'conditions. A failure of these i~oiation
valves to isolate allows Reactor Coolant to be released directly outside the Primary
Containment (Containment Bypass), resulting in a' Lo• of RCS and Loss of Cohtainrmieht. A
RCS Line is ANY line that communicates directly with the Reactor. .

This EAL allows for valve closure from the Control Room to isolate any high energy line not
completely isolated, prior to event classificati o;n. l•oila'ti6h.i §-dlefined as the closureb-of ANY
valve from the Control Room in the system(s) not completely, isolated. For example, if the
isolation. logic fails to cause valve closure,-, but operator actions implemented in the, Control
Room successfully isol ates the .effected line(s), then ehert classification under this EAL is not.
warranted. Th includes motor ope'rated valves not controlled by the isolation logic, but that
are controlled .from the Control Room. '

Although this EAL allows for valve closure from the Control Room, the time to attempt. closure
and make a decision if leak isolation was successful runs concurrently with'the EAL 15--minute
assessment clock:

* If, during the EAL 15-minute assessment period attempts from the.CQontrol-, Room.to
isolate the leak are successful then, this EAL is NOT exceeded and classification per
this EAL should NOT be made.

" If, during the EAL 15--minute assessment period attempts from the Contr'bl Ro6:n to
isolate the lea:k: are. NOT successful then, this EAL is exceeded. and classification
should be made at that time. There is no need to wait the full 15 minutes.

• If near the end of the 15 minute assessment period and the control room staff has not
.been able to attempt, leak. isolation, or the: EC .is ot. conviinced, that a n. is olation attempt.
has been successful, then this EAL is exceeded andclassifi'cation should be, made at or
before the 15-minute assessment time expires........................a... or

Nuclear ste:am Suppl Shutoff S'ystem (NSS SS) isolations, as we-ll as' HPCI and .R.CIC steam.
line 6so bioafns, are associated with systems that'are'-part of.the R&S boundary and penetrate
the Primary Containment. Isolation requirements for these lines-'are cbvered in 10CFR50,
Appendix A, General Design Criteria 55. These systems form a closed loop outside the
Primary Containment, and are not open or potentially open:to-.ihe 6nvir onnient.. Th'ey-are
included in this EAL since they represent an extension of the RCS boundary beyond the
Primary Cbotýmnmeiht.;ý anhd-a pobte'ntial rel'as§ep~atlth from the RCS t6 the- revironment. Without
complete isolatin,,.contin-uing fl6:Ile'akae represents.a situatioh'wlie Reactor Coolant is,
discha rgi g idtietheF Pimary ontai•m•ht7- -nicldding areas in t}heRector Builing. " -

addr•sd in, e" EOP9.: "

Indication of an UNISOLABLE break includes: flow indication through isolated lines,
increasing Reactor Building area temperatures, area radiation levels, also increases in sump
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levels, or room levels in spaces associated with affected lines, as well as increases in Plant
Vent Effluent levels.

The isolation valve status of all isolation groups is monitored for quick reference on SPDS to
be backed up by operator observation of valve status.

A high-energy line break may be detected by the following:

• Main steam line:

NSSSS ISLN SIG - STM TNL TEMP HI (C8-C4)

NSSSS ISLN SIG - MN STM FLOW HI (C8-B4)

MSIV CLOSURE (C5-B3)

Rapid changes in Main Steam Line Flow and Steam Tunnel Temperatures

" HPCI steam line:

HPCI/RHR A AREA LEAK TEMP HI (D3-A1)

HPCI STM LK ISLO TIMER INITIATED (D3-B1)

HPCI STEAM LINE DIFF PRESSURE HI (BI-A5)

* RCIC steam line:

RCIC/RHR B AREA LEAK TEMP HI (D3-A2)

RCIC STM LK ISLO TIMER INITIATED (D3-B2)

RCIC STEAM LINE DIFF PRESSURE HI (B1-A2)

• RWCU:

MN STM/RWCU AREA LEAK TEMP HI (D3-A3)

RWCU STM LK ISLO TIMER INITIATED (D3-B3)

RWCU DIFF FLOW HI (C1-A2)

* Feedwater line break in steam tunnel:

NSSSS ISLN SIG - STM TNL TEMP HI (C8-C4)

NSSSS ISLN SIG - MN STM FLOW HI (C8-B4)
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MSIV CLOSURE (C5-B3)

Rapid changes in Feedwater Flow and Steam Tunnel Temperatures

Even though RWCU and Feedwater systems do~not contain steam,-they are included in the
list because an unisolable break could result in the high-pressure discharge of fluid that is
flashed to steam from relatively large volume systems directly connected to the RCS.

Definitions:

UNISOLABLE: A breach or leak that cannot be lromptly-iolated from the Control
Room.

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel chrick, (2) indications on related o r"redundant Jindicators,
or (3) by direct observation by plant personnel, such that doubt related to the indicator's
ope'rability, the conditidn's existence', orth6 report'siadcuracy is rermoVed.-Im•plicit in this
definition is the need for timely assessment.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RC.S Barrier Loss.3..A.......
2. UFSAR 5.4.5 Main Steam Line Isolation Sy!r'm.- .

3. UFSAR 6.3.1.1 Emergency Core CoolingSystqem. .

4. UFSAR 5.4.6 RCIC
5. UFSAR 5.4.8 RWCU
6. UFSAR 5.4.9 Main Steam Line and Feedwater Line. .

7. HC.OP-AR.ZZ-0006, 8, 10, 12, 14 (Q) Annunciator Respone Procedure, Windows
B1/C1/C5/C8/D3 • ..
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB4-L (5 points)

EAL:

Emergency RPV Depressurization is required

Basis:

Plant symptoms requiring Emergency RPV Depressurization per the EOP flowcharts are
indicative of a loss of the RCS barrier. If Emergency RPV depressurization is required, the
plant operators are directed to open safety relief valves (SRVs) and keep them open. Even
though the RCS is being vented into the suppression pool, a loss of the RCS should be
considered to exist due to the diminished effectiveness of the RCS pressure barrier to a
release of fission products beyond its boundary.

Explanation/Discussion/Definitions:

The following EOPs require Emergency Depressurization under specific conditions:

HC.OP-EO.ZZ-0101A-FC, ATWS - RPV Control

* When RPV level cannot be restored and maintained above -185 in.

HC.OP-EO.ZZ-0101-FC, Reactor/Pressure Vessel (RPV) Control

" Before RPV level reaches -185 in. with available injection, or

* When RPV level drops to -200 in. when in Steam Cooling
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HC.OP-EO.ZZ-0102-FC, Primary Containment Control

* Cannot maintain Supp Chamber Pressure below Pressure Suppression Pressure
Curve, or

* Drywell Temperature cannot be restored and maintained below 3400 F, or

* Combined Supp Pool Temp and RPV Press cannot be maintained below the Heat
Capacity Temperature Limit Curve,.or ,

" Supp Pool Level cannot be maintained above 38.5 in., or
.. .. ... .. ~ ~ ~. .. . . ....... . ... ...

" Supp Pool Level and RPV Press cannot be restored and maintained below the SRV
Tail Pipe level Limit Curve

HC.OP-EO.ZZ-0103/4-FC, Reactor Building & Rad Release Control

* When selected Area Room Temperatures/Levels cannot be maintained below the
-,Maxý Safe. OperatingjTemperatdre/Floor Level and there. is a Primary System

discharging butside .Primarv Containmeneior. .

e, R.Gbeous eadioactive R~lease cannopt be maintained below GE levels and
Sthereis a Primary Systemdischarging outside Primary Containmentand Reactor.
Building -. .;,i,.. ...

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 3.B
2. HC.OP-EO.ZZ-01 01i(Q)-FC Reactor/Presscfr-eVessel"(RPV) Control
3. HC.OP-EO.ZZ-0101A(Q)-FC ATWS- RPV Control..
4. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control

5. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Building & Rad Release Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB5-L (5 points)

EAL:

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the RCS barrier is lost. In addition, the inability to monitor the barrier
should also be incorporated in this threshold as a factor in Emergency Coordinator judgment
that the barrier may be considered lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS barrier is lost. Such a determination should include IMMINENT barrier
degradation, barrier monitoring capability and dominant accident sequences.

* Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

" Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.
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Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Loss 6.A

) I
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HCGS ECG - EAL Technical Bases EP-HC-1 11-223

EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

RPV Level

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB1-P (2 points)

Primary Containment Flooding is required as indicated by EITHER of the following:

" RPV level CANNOT be restored and maintained above -185 in.

* RPV level CANNOT be determined AND it is determined that core damage is
occurring

Basis:

There is no Loss threshold associated with this item.

The potential loss requirement for Primary Containment Flooding indicates adequate core
cooling cannot be established and maintained and that core melt is possible. Entry into
Primary Containment Flooding procedures (SAGs) is a logical escalation in response to the
inability to maintain adequate core cooling.

The condition in this potential loss threshold represents a potential core melt sequence which,
if not corrected, could lead to vessel failure and increased potential for containment failure. In
conjunction with RPV level Loss threshold EALs FB1-L and RB1-L, this threshold will result in
the declaration of a GENERAL EMERGENCY -- loss of two barriers and the potential loss of a
third.

Explanation/Discussion/Definitions:

Core submergence is the mechanism of core cooling whereby each fuel element is completely
covered with water. Indicated RPV water level at or above the top of the active fuel (TAF)
constitutes the principal means of confirming the adequacy of core cooling via this
mechanism. Assurance of continued adequate core cooling through core submergence is
achieved when RPV water level can be maintained at or above TAF.
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Spray cooling is the mechanism of core cooling whereby the uncovered portion of the core is
cooled by spray flow. Adequate spray cooling exiats by desig'n when at least one Co-e-Spi-ay
loop is operating at design flow (6150 gpm) and RPV water level is at or above the elevation
of the jet pump suctions (-215 inches). The covered portion of the core is then cooled by
submergence while the uncovered portion is cooled by spray. flow.

Steam cooling is the mechanism of.core cooling whereby steam updraft up through the
uncovered"p~otion of each fuel bundle is sufficient.to prevent the temperature of the hottest

fuel rod from exceeding the appropriate limiting value.,.,which is specific to the mode of steam
cooling being employed (i.e., with and without: injection of hiakeup water to .the RPV).

With injection of makeup. water. into the RPV. established, adequate core.coolingexists when'''
steam flow through the core is sufficient to preclude the peak clad temperature of the hottest
fuel rod from 6xceedihg 1500FF- e ithr6eshbld temjperatu e for fuel rod perforation. Assurance
of continued adequate core cooling is achieved when RPV water level can be maintained at or
above the Minimum Steam Cooling" iRP V Watier" Lve'-185-in.).

W ith no injecti6n into the RPV established, adequate core cooling exists bhlyso long as the
covered portion of the reactor core generates sufficient steam to preclude the peak clad
temperature-of the hottest fuel rod from exceeding 1800 0F, the threshold temperature for
significant metal-water reaction.

Prolonged lack of cooling may, result in severe overheating of the fuel clad, additional release
of energy from accelerated clad oxidation, and -eventual fuel, melting. For,.events starting from

full pow'er Operation, the failure to promptly reflood could resut in, some fuel melting. Even
under these conditions vessel failure and containmeht failure with resultant release to the
publc would .not be expected foi smhime'. Reactor'Water Level remaining be ow TAF for an
extended: 'a'mount of týime represents anq early .ndicatdr that significarnt core damage is in
progress' while providing sufficien't tihme to initiate pubhic'prbtecti.,e -cions."

Ample time should be allowed for Low Pressure ECCS and alternate injection systems to
resto're RPV -level-prior to-entry£ into this classificationr'. The time basis fordeciding whether or.
not RPV level'can be maintained. >.-185 in-: 'should be:based on the rate ofreactor.
depressurization, the availability'of Iow-pressiure injection 'ources, (ECCS and alternate
injectioi sy~s~tems),-and.therate of.Reactr, coo lant .inivdntic -1s.: Indihatiris such as- RPV
level trend, injection flow rates, containment parameter trends, and low pressure injection
system operability should also be considered.

In the event, RPV level cannot be restored >. -185 in., primary containment flooding will be
required by the EOPs. This will attempt to flood the. containment as..a means of flopding the.
RPV, and use a flooded containment as.a heat sink for the. nuclearfuel . .
Until the. wide range RP e I' s. do:wnscale or beconmes q t oble it

should be used to assure RPVwat"rleve s above-TAF. Once WR is downscale, 'use

compensated fuel zone indication (SPDS or graph) to assess RPV level above TAF and when
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compensated fuel zone level indication goes below -185 in. or becomes questionable, declare
the EAL.

If RPV level cannot be determined, the indicated level value and trend have become
unreliable to the extent that decisions concerning adequate core cooling cannot be made.
RPV Flooding in accordance with EOP 206 or EOP 206A is required to assure continued core
cooling. These EOPs specify actions to rapidly depressurize the RPV and establish sufficient
RPV injection to cool the core by either steam cooling (with injection) or flooding the RPV to
the main steam line penetrations. Entry to the RPV Flooding EOPs warrants classification of a
SITE AREA EMERGENCY based on EAL FB1-P and EAL RB1-L. If RPV Flooding is
unsuccessful, indications that core damage is occurring will be observed (DAPA > 2000 R/hr
[w/ drywell sprays], DAPA > 4000 RPhr [w/o drywell sprays] or H2 > 2% in either the Drywell or
Suppression Chamber) and primary containment flooding is required (SAG entry).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 2.A
2. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
3. HC.OP-EO.ZZ-01 01 (Q)-FC RPV Control
4. HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
5. HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
6. HC.OP-AM.ZZ-0001(Z) Severe Accident Guidelines (SAG)
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB2-P (2 points)

EAL:

Drywell Pressure > 62 psi9 and rising

Basis:

The Drywell pressure of 62 psig is based on the primary containment design pressure.

Explanation/Discussion/Definitions:

If this threshold is exceeded, a challenge to the containment structure has occurred because
assumptions used in the accident analysis are no longer valid and an unanalyzed condition
exists. This constitutes a Potential Loss of the Containment barrier even if a containment
breach has not occurred.

EOP 102 requires intentional venting of the primary containment before drywell pressure
reaches 65 psig (Primary Containment Pressure Limit). If the venting action is performed
before this EAL threshold is exceeded, a Loss of the Containment Barrier exists under EAL
CB4-L.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 1.A
2. UFSAR Table 6.2-1 Containment Design Parameters
3. UFSAR Section 6.2 Containment Systems
4. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB3-P (2 points)

EAL:

Indications of > 6% H2 and _ 5% 02 in Drywell or Torus

Basis:

BWRs specifically define the limits associated with explosive mixtures in terms of deflagration
concentrations of hydrogen and oxygen.

Explanation/Discussion/Definitions:

Venting is required when Hydrogen concentration in the Drywell or Torus reaches the
Explosive Mixture (deflagration concentrations) of > 6% with Oxygen concentration > 5%.
Exceeding these parameters creates the potential for an UNISOLABLE breach of the primary
containment, which could result in an uncontrolled, unmonitored, and untreated release of
radioactivity to the environment. This EAL represents a Potential Loss of Containment, since
containment venting is required due to Containment parameters potentially exceeding their
design limits. Once the containment is vented per the EOPs, a loss of the Containment barrier
has occurred and classification per EAL CB4-L should be made. The magnitude of any
radiological release is dependent upon events leading to the requirement for emergency
venting, including a loss of the RCS and a loss of the Fuel Clad Barriers.

The elevated hydrogen in the Drywell or Torus may result from excessive zircaloy-water
reaction occurring following a LOCA. Additionally, hydrogen and oxygen gas may be
introduced into the containment environment from long term disassociation of water in the
Suppression Chamber.

SAG guidance in these cases is provided to vent the Primary Containment regardless of off-
site dose consequences. Although radiological releases resulting from venting containment
may exceed Environmental Protection Agency (EPA) Protective Action Guideline (PAG) limits,
a controlled, monitored, and isolable release is preferred to a potential uncontrolled,
unmonitored radiological release that would result from a failure of containment.
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Elevated primary containment hydrogen concentration is alarmed at Ž: 2% by overhead
annunciator E3-F5 (H2/02:ANALYZER TROUBLE) and digital alarm points D4203d-arn -
D4212.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

EAL Bases Reference(s):

1. NEI 99-01,..Rev. 0.5,..Table. 5-F-2 Containment Potential. Loss 1 .B
2. HC.OP-AM.ZZ-0001(Z) (SAG-2) Containment and Radioactivity Release Control
3. HC.OP-AR.ZZ-0024(Q) CRIDS Compiiter Points Book 5 D3624 thhiu D4288
4. HC.OP-AR.ZZ-0016(Q)-Overhead'Arinunciator Window Box E3

• -:. ... :':, . ;1 .i, ' -
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB4-P (2 points)

EAL:

RPV pressure and suppression pool temperature CANNOT be maintained below the HCTL
(EOP Curve SPT-P)

Basis:

The Heat Capacity Temperature Limit (HCTL) is the highest suppression pool temperature
from which Emergency RPV Depressurization will not result in exceeding either:

* Suppression chamber design temperature of> 310 degrees

OR

• Primary Containment Pressure Limit of 65 psig, while the rate of energy transfer from
the RPV to the containment is greater than the capacity of the containment vent.

The HCTL is a function of RPV pressure and suppression pool water level. It is utilized to
preclude failure of the containment and equipment in the containment necessary for the safe
shutdown of the plant and therefore, the inability to maintain plant parameters below the limit
constitutes a potential loss of containment.

Explanation/DiscussionlDefinitions:

The HCTL is given in EOP Flowchart 102 Curve SPT-P (ref. 2).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 1 .C
2. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Radiation

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB5-P (2 points)

EAL:

Basis:

The DAPA readings are values that indicate significant fuel damage well in excess of that
required for loss of Fuel Clad.

Regardless of whether Containment is challenged, this amount of activity in containment, if
released, could have such severe consequences that it is prudent to treat this as a potential
loss of Containment, such that a GENERAL EMERGENCY declaration is warranted.

There is no Loss threshold associated with this item.

Explanation/Discussion/Definitions:

Core damage analysis indicates 20% fuel damage dispersed into the drywell atmosphere is
expected to produce a Drywell Atmosphere Post Accident (DAPA) radiation monitor reading of
approximately 10,000 R/hr at 1 hr after shutdown (the most conservative) with drywell spray in
service, and approximately 20,000 R/hr at 1 hr after shutdown with drywell spray not in
service.

From Attachment 2 of HC.EP-EP.ZZ-0205, Step 6 the following formula was used to derive
the EAL Set-points:

hinticaited RadL-iicn L~evel

OO~ C~d~dn~Dmaiige R~id atfor LCeveI
1 00
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20 (% Cladding Damage) =

DAPA Reading =

DAPA Reading =

20 (% Cladding Damage)

DAPA Reading =

DAPA Rad Monitor Reading X100
50,O000RHR (from Att 2. Fig. 1, of HC.EP-EP.ZZ-0205 with Sprays)

(20) (50,OOOR/HR)
i100

10,000 R/hr.(Iwith DrkWblI Spray in service)

OR:

DAPA Rad Monitor Reading X100
1 00,000R/HR (from Att 2. Fig. 1, of HC.EP-EP.ZZ-0205 without Sprays)

(20) (100,O0ORJHR)

100

20,000 RJhr (without DbrwelI Spr yin Service)DAPA Reading

DAPA radiation monitors RE-4825A and RE-4825B are high range area radiation monitors
and are located in the drywell at 145' elevation. Each detector has a range of 1 to 108 RPhr,:
and a built in check source that keeps the associated channel on-scale at approximately 1.2
R/hr. in theý.Control! Room, DAPA radiation levels are.displayed .on RI-4825A (RM.7.1 9RX635)
and B (RM- 1' 9.RX636) ( (Pariei. 'C604)''d" R-:482.5A Aahd" i (1'0.C0650). :Dryw.I1 radiation..
levels _ 2.OE+2 R/hr activates Overhead Annunciator C6-C1, RADIATiON-MONITORING..
ALARM/TRBL.

A strut6ral I-b:aemh inthe.drywell.shields DAPA radiatoin monitor RE-4825Bfrom shinedue to
radioactivity in- the RGS, pping.' RE:"4825A'iS nhot shielded. When the RCS is- tact eevated
RCS coolant activity produces higher readings on RE-4825A than on RE-4825B. During
events in which radioactivity is dispersed into the drywell atrnbsphere,.structural: shielding
diminishes as the monitors become immersed in the radiation field. If the difference in RE-
4825A and RE-4825B readings should decrease, it may be inferred that a LOCA event is..
occurring.

EAL, Bases Reference(s):...-.....- ,

1. NEI 99-01, Rev." 05 Tabl 5-F-2 Cb'ntainmrent Potential LOss 4.A
2. HC.EP-EP.ZZ-0205(Q) TSC - Post-Accident Core Damage Assessment
3. UFSAR Table 11.5-1 Hope Creek Radiation Monitoring Systems
4. HCOP.-AR.ZZ-0011(Q) Overhead Annunciator Bo 0.C6
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB6-P (2 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the Containment barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Containment barrier is potentially lost. In addition, the inability to
monitor the barrier should also be incorporated in this threshold as a factor in Emergency
Coordinator judgment that the barrier may be considered potentially lost.

The Containment barrier should not be declared 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.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

* Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.
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Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the-Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trendedinfqomation indicates that the eyent or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

EAL Bases Referenc-e(s):

1. NEI 99-bl, Rlev. 05, Table 5-F-2 Containment Potential Loss 6.A
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB1-L (3 points)

EAL:

Drywell Pressure rise followed by a rapid unexplained drop in Drywell pressure

Basis:

Primary containment pressure should increase as a result of mass and energy release into
containment from a LOCA. Rapid unexplained loss of pressure (i.e., not attributable to drywell
spray or condensation effects) following an initial pressure increase from a high energy line
break indicates a loss of Primary Containment integrity.

This indicator relies on operator recognition of an unexpected response for the condition and
therefore does not have a specific value associated with it. The unexpected response is
important because it is the indicator for a containment bypass condition.

Explanation/Discussion/Definitions:

Conditions that result in a drop in primary containment (PC) pressure following a pressure rise
that are not the direct result of a containment failure do not warrant classification under this
threshold. These events include the initiation of drywell sprays, the re-establishment of drywell
cooling, and anticipated Drywell pressure drop due to ambient losses.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss 1.A
2. HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
3. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
4. HC.OP-AB.CONT-0002(Q) Primary Containment
5. HC.OP-AB.CONT-0001(Q) Drywell Pressure
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB2-L (3 points)

EAL:

Drywell pressure response NOT consistent with LOCA conditions

Basis:

Primary containment pressure should increase as a result of mass and energy release into
containment from a LOCA. Thus, primary containment pressure not increasing under these
conditions indicates a loss of containment integrity.

This indicator relies on operator recognition of an unexpected response for the condition and
therefore does not have a specific value associated with it. The unexpected response is
important because it is the indicator for a containment bypass condition.

Explanation/Discussion/Definitions:

This threshold relies on operator recognition of an unexpected response for the condition and,
therefore, does not have a specific criterion. The unexpected response is important because it
is the indicator for a containment bypass condition.

A downcomer failure, by itself, does not represent a loss of the Containment barrier. This
failure, however, renders the primary containment inoperable per Technical Specifications
because primary containment integrity has been compromised. A downcomer failure (bypass
of the pressure suppression function) combined with a large break LOCA would likely result in
a Potential Loss of the Containment barrier under Containment Potential Loss EAL CB2-P if
Drywell pressure cannot be maintained below 62 psig.

UFSAR Section 6.2 provides a summary of primary containment pressure response for
several postulated accident conditions resulting in the release of RCS inventory to the
containment. These accidents include:

" Rupture of a recirculation line

" Rupture of a main steam line
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" Intermediate size liquid line rupture

" Small size RCS rupture

The primary containment pressure response to these breaks were bounded by the
recirculation line break.

UFSAR Figures 6.2-3 and 6.2-7 (Attachment 2, pages 6 and 7) illustrates the primary
containment pressure response due to a recirculation line break. The maximum calculated
drywell pressure is 50.6 psig and is well belo'w the design'allowable pressure of 62 psig.

Due-to conservatisms in LOCA analyses- actual primary- containment pressure response is.
expected to be less than the analyzed response. For example, bloWdown mass flowrate may
be only 60-80% of the analyzed rate, initial primary containment pressure may be less than
1.5 psig, etc. .

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05,jTable. 5-Fr2 Containment Barrier Loss..13.B...........
2. UFSAR Section 6.2,1.1l.3..,1 Introduction (Pressure Suppression Containment Design.-.,

Evaluation) .- " . ..

3. UF'SAR Figure 6.2-3 Short Term Containment Pressure Response Following Recirculation
Line B.eak -t...... -, , --i> ,-

4. UFSAR Figure 6.2L7. Long Ter7m:Cbontainment Pressur eReSonhse Following Recirculatio'n.:-,
Line Break , ., ., . .,, ,.

5. UFSAR Table 6.2-1 Containment Design Parameters
6. UFSAR Table 6.2-3 Initial Conditions for Containment Resp..onse. na, lyses.
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB3-L (3 points)

UNISOLABLE leakage outside primary containment (after isolation from the Control Room
has or should have been attempted)

AND

Direct downstream pathway to the environment exists

Basis:

These thresholds address incomplete primary containment isolation that allows direct release
to the environment.

The use of the modifier "direct" in defining the release path discriminates against release
paths through interfacing liquid systems. The existence of an in-line charcoal filter does not
make a release path indirect since the filter is not effective at removing fission product noble
gases. Typical filters have an efficiency of 95-99% removal of iodine. Given the magnitude of
the core inventory of iodine, significant releases could still occur. In addition, since the fission
product release would be driven by boiling in the reactor vessel, the high humidity in the
release stream can be expected to render the filters ineffective in a short period.

Explanation/Discussion/Definitions:

This threshold addresses failure of open isolation devices which should close upon receipt of
a manual or automatic containment isolation signal resulting in a significant radiological
release pathway directly to the environment. The concern is the UNISOLABLE open pathway
to the environment. A failure of the ability to isolate any one line indicates a breach of primary
containment integrity.
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As stated above, the adjective "Direct'" modifies "release pathway" to discriminate against
release paths through interfacing liquid systems. Leakage into a closed system is to be
considered only if the 'closed S-ystemr is breached and thereby creates a significant tathway to
the environment. Examples include UNISOLABLE main steam line or RCIC/HPCI steam line
breaks, UNISOLABLE RWCU system breaks, and UNISOLABLE containm-ent .... atrosphere,
vent paths. If the main condenser is available with an UNISOLABLE main steam line, there
may be releates through the steam jet air ejectors and gland seal exhausters. These

pathways are monitored, however, and do not meet the intent of a UNISOLABLE direct
release path to the environment. These minor releases are assessed using EALs in Category
R, Abnormal Rad Release / Rad Effluent.

Indications.(symptoms) of prmarycontainment failure may be evident without the exact .,
pathway being :unaderstood at the time. of the faiure. If th'e pri•marY containment or part of the
RCS is required to be isolated and there are valid indications thatt thleirimary containment is
not isolated, the Containment barrier should be considered lost.

This EAL ALLOWS for valve closure from the Control Room to isolate any system not
completely isolated, prior to event classification. This includes Motor Operated Valves not
contro0lld' by isolatibr logic, but.that arie cohtrollbd from the Cbhitrol Robri. Fbre-kahipli, if the
isolation logic fails to cause valve closure, but operator actions implemented in the Control
Room successfully isolates the containment breach path, then classification under this EAL": i"s"
NOT WARRANTED.

Altho6uglh this EAL ALLOWS for Valve closure from the Control Room, the time to attempt "
closure and rmake a decision if containment leak isolation was successful RUNS
CONCURRENTLY with the EAL1 5-miriute assessment clock. - ..

SIf, during the EAL".15-miriute assessment period attempts. from the C6 ntrol'Room.to
iISt the coniertABE SUCCESSF.,UL).then, thi IEALiS NT. exceeded.and
class•ifcationperthis EAL.should"NOT"be""made.

• urn ~i AL15minute .assessre nt period attemlots from the.Control Room.to
0 If, during the EAL .15-mnt ase et peidateme,

- ~ ~ ~ ~ ~ ~ ~ fo the Conro Roo tot : R Eý;'' 6 Sisolate the containment ARE NOT SUCCESSFUL then, this EAL is exceeded and
classification should be made at that time. There is no need to wait the full. 15 minutes.

* If near the end of the 15-minute assessment period and the control room staff has not
b6en'. able toattem~pt cont~n~mni isolationi or the"EC isrot" coiyvince•d a.t an isolati6n
atteimpt h~ s been sucessful,. then'thiS EAL is e&xceededd and, classificationh should be
made a't ore. b e ).h"l5-ri•inute'assesment tirne' expires..

Definitions: -

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss 3.A
2. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB4-L (3 points)

EAL:

Intentional primary containment venting per EOPs

Basis:

These thresholds address incomplete primary containment isolation that allows direct release
to the environment.

Site specific EOPs may direct containment isolation valve logic(s) to be intentionally bypassed,
regardless of radioactivity release rates. Under these conditions with a valid containment
isolation signal, the containment should also be considered lost if containment venting is
actually performed.

Intentional venting of primary containment for primary containment pressure control per EOPs
to the secondary containment and/or the environment is considered a loss of Containment.
Containment venting for pressure when not in an accident situation should not be considered.

Explanation/Discussion/Definitions:

Step DW/P-17 or DW/P-20 of EOP 102, Primary Containment Control, may specify primary
containment venting and intentional bypassing of the containment isolation valve logic, even if
offsite radioactivity release rate limits are exceeded. The threshold is met when the operator
begins venting the primary containment in accordance with EOP 318, not when actions are
taken to bypass interlocks prior to opening the vent valves. Purge and vent actions specified
in Step DW/P-1 of EOP 102 to control primary containment pressure below the drywell high
pressure scram setpoint does not meet this threshold because such action is only permitted if
offsite radioactivity release rates will remain below the ODCM limits.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss 3.B
2. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
3. HC.OP-EO.ZZ-318 (Q)-Containment Venting

EP-HC-111-223

... ._.-. ." ,. . . .-
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB5-L (3 points)

UNISOLABLE primary system leakage outside primary containment (after isolation from
the Control Room has or should have been attempted) as indicated by exceeding EITHER
of the following:

* ANY EOP 103 Reactor Bldg room temperature Table 1, Column 2

* ANY Reactor Bldg rad level > 1000 times normal

Basis:

This threshold addresses incomplete primary containment isolation that allows direct release
to the environment.

In addition, The presence of area radiation or temperature Max Safe Operating setpoints
indicating UNISOLABLE primary system leakage outside the primary containment are
addressed after a containment isolation. The indicators should be confirmed to be caused by
RCS leakage.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The presence of elevated general area temperatures or radiation levels in the Reactor
Building may be indicative of UNISOLABLE primary system leakage outside the primary
containment. The maximum safe operating values define this Containment barrier threshold
because they are indicative of problems in the secondary containment that are spreading and
pose a threat to achieving a safe plant shutdown. This threshold addresses problematic
discharges outside primary containment that may not originate from a high-energy line break.
The locations into which the primary system discharge is of concern correspond to the areas
addressed in EOP 103 Reactor Building Control.
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RB maximum safe operating temperatures are conservatively defined by the qualification
temperature a sety reated equipment in the area. The-equipment qualification program has -

proven that safety related equipment will perform satisfactorily to at least this temperature. In
an area with multiple conmponents and differenht qualification temperatures, the maxi hUm safe
operating temperature assigned to that area is; generally the, lowest of the individual.
temperatures.

In general, multiple indications 'should beused to determine ifra primary syste'r is discharging
outside primary containment. For example, a high area radiation condition does no.t,

necessarily indicate that a primary system is discharging into the secondary containment since
this may be caused by radiation shine from nearby.steam lines or the movement of radioactive
materials,. Conversely,'a high aiea radiation cohdition-"in-coajun'ction-with other indications .
(e.g. room.flooding,, high area temperatures,.-repo.rts§of steam..in the secondary containment,.
an unexpected ris linhfeedwatdr floWrabte, or-unexiec•ced m'ain turbine control valve closure)
may irdi~atJ&ithat a primary system is discharging into the secondary containment-.,

This EAL allows for valve closure from the.Control Room to isolate any systemrs not
completely isolated, prior to event classification. Isolation is defined ais th closure of ANY
valve from the Control Room in the systemr(s) not;c6mopletely iForiated.,o example if the
isolation logic fails to cause valve closure, but operator actions implemete td in the Conftil

Roomi- sucessfiifl96]5t-e-' ti-6&he cntii-m'-e'nf br'e-ach/leak p5thl the-n'--6Eiif16-ati6F- nd~r this
EAL is not warranted. This includes Motor Operated Valves not controll.ed by the isolation,
logic, but that are controlled from the Control Room.

Although' thi§7 EAL ALLOWS-for al"et c dlsure:from the cohtr01 RooIRb the tir-e to attempt'
closure and make a decision if containmenht leak isolation was successful RUNS' ....

CONCURRENTLY with the EAL 15-minute assessment clock.

* If, during the'EAL 15-minutiasssment period attempts from the Cohtrol Rbbm to

isolate-the contairnment ARE SUCCESSFUL then, this EAL-Lis NOT exceededand:
classification per this EAL should NOT be made.

" If, during the EAL 15-minute-assessment pkriodattempts from the:Control Room to
isolate the containment ARE NOT SUCCESSFUL then, this EAL is exceeded and
classification should be made at that time. There is no need;to wait the.-fulL15,. minutes.

" If near-the end of the, 15 minute: assessment period and the control room staff has .not.. ,
been able-to atter•pt-€containment isolation or.lthe ECi[snot cbnvin ced..-that an: isolation:-
attempt hasbeen successful;- then this EAL is exceeded and classification should be
madeat or before the 1 5-minute assessment time expires.

Definitions:: I

UNISOLABLE: A breach or leak that cannot: be promptly isolated from the Control
Room.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss 3.C

2. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Building and Rad Release Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB6-L (3 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates loss of the
Containment barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Containment barrier is lost. In addition, the inability to monitor the
barrier should also be incorporated in this threshold as a factor in Emergency Coordinator
judgment that the barrier may be considered lost.

The Containment barrier should not be declared 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.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment barrier is lost. Such a determination should include IMMINENT
barrier degradation, barrier monitoring capability and dominant accident sequences.

* Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.
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Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs_. Th~e Eniergency Coordinator should be mindful ofth-e Loss of'
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.

Definitions:

IMMINENT:;Mitigation actions have be6n ineff&c€ive, additional actions'ar6e not
expected to be successful, and trended- information indicates that the event or condition
will occur within. Where IMMINENT timeframes are specified, they shall apply.

EAL Bases IReferien ce(s)-:-

1. NEI 99-01,:Rev."05, Tiable 5-F-2 Containment Loss 6.A,

. .. .. ,..,..

• ,.....

' ~~~~~~~~~~. . . . . . . . .. ., • :. .,t :...•- .':•. ,..'' ...{t...'"..,:'..;. :. ,•, "

.. ..

I ".: '. " .
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

1 - Loss of AC Power

AC power capability to vital buses reduced to a single power
source for 15 minutes or longer such that any additional
single failure would result in complete loss of AC power to
vital buses

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CUI.1 - UNUSUAL EVENT

EAL:

AC power capability to 4.16 KV Vital Buses reduced to a single power source such that
any additional single power source failure would result in a loss of all vital bus AC power

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite AC power
systems such that any additional single failure would result in a complete loss of AC power to
vital buses. This condition could occur due to a loss of off-site power with a concurrent failure
of all but one emergency diesel generator to supply power to its vital bus. The subsequent
loss of this single power source would escalate the event to an ALERT in accordance with
EAL CAl.1.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
power.

Explanation/Discussion/Definitions:

"Capability" means the power source can be aligned to provide power to a vital bus within 15
minutes or is currently supplying power to at least one vital bus.

The AC power distribution is summarized in Attachment 2, page 2.
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Emergency Classification escalates to an ALERT under EAL CA1.1 based on a loss of all
offsite and all onsite AC po0er to all 4.16 KV vital buses.

This cold condition Unusual Event EAL is equivalent tothe hot condition Alert EAL-SA A..

EAL Bases Reference(s):

1. NEI[99-01, Rev. 05-CU3 Example EAL#1,
2. 205415-A-8765 Sheet 1 500 kv Transmission Plan'& Pr'ofiles
3. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram

4. UFSAR 8.1.20nsite PowerS-ystems
5. HCGS Technical Specifications 3.8.t.2, A.C. Sources-Shutdown,..

" ' : , 4i ' •

•4,. .4 .. ' . , 4 ._.<. 9.. . . .4. !, -

J!'44 *.4 ' •-::'.•"..--' :...... "...... - " -' '... .4-.!.., ."
,. ~ 4. .. 4,- ....... ... 44.

4 4 . 4.4 ¾.
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

C - Cold Shutdown / Refuel System Malfunction

1 - Loss of AC Power

Loss of all offsite and all onsite AC power to vital buses for
15 minutes or longer

4 - Cold Shutdown, 5 - Refueling, D - Defueled

CAl.1 - ALERT

EAL:

Loss of all Power (Onsite and Offsite) to all 4.16 KV Vital Buses

AND

2 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

Loss of all AC power compromises all plant safety systems requiring electric power including
RHR, ECCS, Spent Fuel Pool Cooling and Service Water.

The event can be classified as an ALERT when in cold shutdown, refueling, or defueled mode
because of the significantly reduced decay heat and lower temperature and pressure,
increasing the time to restore one of the vital busses, relative to that specified for the SITE
AREA EMERGENCY EAL.

Escalating to SITE AREA EMERGENCY, if appropriate, is by EALs in Category R, Abnormal

Rad Levels / RadEffluent.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
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Explanation/DiscussionlDefinitions:

The intent of this EAL is to classify degraded AC power events that result in a loss of all offsite
power sources 13.8 KV to the 4.16 KV vital buses along with a loss of all onsite power sources
(EDGs). . .

The AC power distribution is summarized in Attachment 2, page 2.

This cold condition Alert EAL is equivalent to the hot condition Site Area Emergency EAL
SS1.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - CA3 ExampleEAL #1
2. HC.OP-AB.ZZ-01 35 (Q) Station Blackout/ Loss of Offsite Power/ Diesel Generator

Malfunction
3: 205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
4. E-0001-0 sheet I Hope Creek Generating Station Single Liine Diagi-ram
5. UFSAR. 8,1.2,Onsite .Power Systems
6. HCGS.Techni ,cal Spebcifications, 3.8.1,.2, A •C-. Sources-Shutdo wn'.
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

2 - Loss of DC Power

Loss of required DC power for 15 minutes or longer

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CU2.1 - UNUSUAL EVENT

EAL:

Loss of ANY of the following Vital 125 V DC Power Channel combinations as indicated by
Voltage < 108 V DC:

• Channel A and Channel B

• Channel A, Channel C (either bus) and Channel D (either bus)

• Channel B, Channel C (either bus) and Channel D (either bus)

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

The purpose of this EAL and its associated EALs is to recognize a loss of DC power
compromising the ability to monitor and control the removal of decay heat during Cold
Shutdown or Refueling operations.

It is intended that the loss of the operating (operable) train is to be considered. If this loss
results in the inability to maintain cold shutdown, the escalation to an ALERT will be per EAL
CA4.1.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
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Explanation/Discussion/Definitions,: . .

Per Technical Specifications, 108 VDC is the minimum voltage required for operability of the
Class 1 E 125 VDC buses following a battery discharge test. Although continued equipment
operation may: occur witth degraded voltage, this value signifi.es the minimum operable voltage
allowed.

125 VDC Power Channels A-D provide control power to Engineered Safety Features
actuation, diesel generator auxiliarioesg, plant. alarm and-indication circuits, as well as. the control
power for the associated loads. If 125 VDC power is lost for an extended period of time
(greater than 15 minutes) critical plant functions such as,4.16 KV breaker controls, CS and .... ..
RHR`tUffil5'i 56 ror6Is- q d t0i t ifain-fi-l&f it ciid itioti -iy h ti6 -pea te, -d----e-

uncovery with :subsequent Reactor Coolant System (RCS) and Primary Containment failure
might occur. Both the RCS and Primary Containment may already be open if in the Refueling
mode.

In Operational Condition 4 or 5, a minimum of two of the four 125 VDC Power Channels are
required by Technical Specifications,, including either.Channel.A (10D410). or. Channel.B.
(1 0D420). With the loss of three of the Channels (two if both Channels A and B are lost) core
alterations are to be suspended and haniddling o.f riecently irradiated fuel -in the Secondary..
Containment and operations With a potential for draining the reactor vessel are to be stopped.

Class 1 E 125 VDC battery bank capacities are as follows:

Channel * Switchgear Batterv , Capacity. (design 4 hours)

A", " bD410r 1AD41 " 1885"AH at 8 hours

B 10D420 .1BD411 1.....1885 AH at 8 hours

C 10D430 1 CD411 1885 AH at 8 hours

D 10D440 1DD411 1885 AHl at 8 hours

C- ..... 1 bD436: 1 C DC447 577":AH "'at 8 hours

D 10D446 1 DD447 577 AH at 8 hours

This Unu°Uial Event EAL is the'cold condition eqbivalent of the hot condition lss of DC power
Site Area Emergency EAL SS2.1.

-,•,; .. '. . , . : . .., ,t"• A " I:." • . , : .. "-, . .;.' .,
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CU7 Example EAL #1
2. Calculation E-4.1(Q) HC Class 1 E 125 VDC Station Battery and Charger Sizing
3. UFSAR 8.3.2 DC Power Systems
4. HCGS Technical Specifications 3.8.2.2, DC Sources - Shutdown
5. HC.OP-AB.ZZ-01 35 (Q) Station Blackout /Loss of Offsite Power/Diesel Generator

Malfunction, Table 5.3 Battery Bank Capacities
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

UNPLANNED loss of RPV inventory

4 - Cold Shutdown

EAL# & Classification Level: CU3.1 - UNUSUAL EVENT

EAL:

RCS leakage results in the inability to maintain or restore RPV level > +12.5 in.

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

This EAL is considered to be a potential degradation of the level of safety of the plant. The
inability to maintain or restore level is indicative of loss of RCS inventory.

Relief valve normal operation should be excluded from this EAL. However, a relief valve that
operates and fails to close per design should be considered applicable to this EAL if the relief
valve cannot be isolated.

Prolonged loss of RCS Inventory may result in escalation to the ALERT emergency

classification level via either EAL CA3.1 or EAL CA4.1.

Explanation/Discussion/Definitions:

+12.5 in. is the RPV low water level scram setpoint.

RPV water level is normally monitored using the instrument ranges in Attachment 2, page 5.

In preparation for RPV floodup and refueling operations, the shutdown range instrument
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded to 0" - 550".
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Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actifns.

EAL Basis Reference(s):

1.
2.

3.
4.
5.

NEI 99-01, Rev. 05, CUi Example EAL #1
Technical Specifications Table 2.2.1-1 Reactor Protection System Instrumentation
Setpoints
Technical Specifications Figure B3/4-3-1, Reactor Vessel Water Level
HC.OP-IO.ZZ-0005(Q) Cbld ShutdoWhntb Refueling .

HC.IC-GP.BB-0003(Q) Nuclear B6iler,- Nondivisional Channel LT-1 1683 B21-N027 Rx-
Cavity Flood Up Level / Rx Shutdown Range Level Setup

} '. -. .;.. 'C..

Hope Creek Page 2 of 2 Rev. 0 (RAI)

EAL#: CU3.1



HCGS ECG - EAL Technical Bases EP-HC-1 11-226

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

UNPLANNED loss of RPV inventory

5 - Refueling

EAL# & Classification Level: CU3.2 - UNUSUAL EVENT

EAL:

RPV level CANNOT be monitored with a loss of RPV inventory as indicated by ANY
unexplained RPV leakage indication, Table C-1 (Note 8)

Note 8: Loss of inventory in the refueling pathway may raise radiation levels.
Consider classification under EAL RU2.1.

Table C-1 RPV Leakage Indications

* Drywell equipment drain sump level rise

* Drywell floor drain sump level rise

• Reactor Building equipment drain sump level rise

* Reactor Building floor drain sump level rise

* Suppression pool level rise

• Observation of RCS leakage that is UNISOLABLE

Basis:

This EAL is a precursor of more serious conditions and considered to be a potential
degradation of the level of safety of the plant.

This EAL addresses conditions in the Refueling OPCON when normal means of RPV level
indication may not be available. Redundant means of RPV level indication will normally be
installed (including the ability to monitor level visually) to assure that the ability to monitor level
will not be interrupted. However, if all level indication were to be lost during a loss of RPV
inventory event, the operators would need to determine that RPV inventory loss was occurring
by Table C-1 indications. Table C-1 RPV leakage indications must be evaluated against other
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potential sources of leakage such as cooling water sources inside the Primary and Secondary
Containments'to 6nsud& they are ihdi&ativ• Of RPV leakage. -.

Escalation to the ALERT emergency classification level would be via EAL CA3.2 or EAL
CA4.1.

Explanation/Discussion/Definitions:

In preparation for RPV floodup and refdeling6lperations, the shutdoWn range instrument
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded.to.0"._- 550". During. refueling. operations,visual. observation by personnel ohi
the refuel floor in communication with the Control Room may also provide indication of reactor
cavity water level and R PVwater e"ve..

In this EAL, all RPV level indication is unavailable and the RPV inventory loss must be
detected by the leaka`g6 indicatidns fiisted'in nb61e C-.l! "Le'el increases must be evaluated
against other potential sources of leakage such as cobii gwaf•r.oirces inside the drywell to

ensure they are indicative of RPV- leakage. Drywell equipment and. floor drain sump level rise
is the normal method of monitoring and calculating leakage from the RPV. A Reactor Building
equipment or floor,-drain -sump, Ievbl. rise6 may- also be indicative of RPV inventory losses
external to the Primnary Containm•ent -from',-system cdnsn,,eted t6:thýeRPV. With:RHR System

operating in the Shu~tdoWn 7o ling.no e, an unexp ain rise in up:ression pool level could
be indicative of RHR valve misalig"iment or. ldakageý."Viu'aJo0bserivation of leakage from
systems connectedd to the RCS in areas outside the Prirmary Containment that 6annot be
isolated could be indicative of a loss of PVihventob:y .-

Definitions:

UNPLANNED: A parameter change or.an event-that is not the result of an intended
evolution and requires corrective or mitigative actions.

UNISOLABLE: A breach orleak.that cannot be-promptly isolated fromithe Control
Room.

EAL Bases Reference(s):

1. NEI 99-0f; Re'v.- 05, CU2 Exa.ple .EAL #2
2. HC.IC-GP.BB-0003(Q) Nuclear Boiler - Nondivisional Channel LT-11683 I B21-N027 Rx

Cavity Flood Up Level Rx Shutdown Range Level Setup.3.USAR 5.2. Detec'tidr••iof Leak••:.T!d•H .h••~qo a nr
3. UFr th m ag51 ea i :k . "Thru t actor. Coolant PreSsure Bounda aind.

from"the Emergency .qo..e Co66lig Sys em
4. UFSAR.7,.6.1 • .3 Leak Detection SyteM -.. Instrumentation and C ntrols
5. HC.OP-,EO.ZZ-0102(Q)-FC Primary -Containment Control
6. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

UNPLANNED loss of RPV inventory

5 - Refueling

EAL# & Classification Level: CU3.3 - UNUSUAL EVENT

EAL:

UNPLANNED RPV level drop as indicated by EITHER of the following:

* RPV level drop below the RPV flange level of +217.5 in. for > 15 minutes (Notes 3
and 8)

RPV level drop below the planned RPV level band (when RPV level is being
controlled below the RPV flange) for a given (planned) evolution for > 15 minutes
(Notes 3 and 8)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Note 8 Loss of inventory in the refueling pathway may raise radiation levels.
Consider classification under EAL RU2.1.

Basis:

This EAL is a precursor of more serious conditions and considered to be a potential
degradation of the level of safety of the plant.

Refueling evolutions that decrease RPV water level below the RPV flange are carefully
planned and procedurally controlled. An UNPLANNED event that results in water level
decreasing below the RPV flange, or below the planned RPV water level for the given
evolution (if the planned RPV water level is already below the RPV flange), warrants
declaration of a UE due to the reduced RPV inventory that is available to keep the core
covered.

The allowance of 15 minutes was chosen because it is reasonable to assume that level can
be restored within this time frame using one or more of the redundant means of refill that
should be available. If level cannot be restored in this time frame then it may indicate a more
serious condition exists.
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Continued loss of RCS Inventory will result in escalation to the ALERT emergency
classification level via either EAL CA3.1 or EAL CA4.1.

This EAL involves a decrease in RPV level below the top. of the RPV flange that continues. for
15 minutes due to an UNPLANNED even;t. This EL isnot pplicable to d6&eaises ;"': in flooded
reactor cavity level, which is addressed by EAL RU2.1 , until such time as the level.decreases
to the level of the RPV flange.

Explanation/Discussion/Definitions:

+217.-5 in. is the RPV flang&i1vel..

RPV water level is normally monitored using the instrument ranges in Attachment 2, page 5.

In preparation for RPV floodup and refueling operatiohs, the shutdown range instrument
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded to..0'":- 550".Dujng refueling operations,,-yisual observation by personnel on
the refuelpflooq-., i. communication with the Contrl1 Room may alsd prpovide indication-of reactor
cavity water level and RPV water level.

In cold conditions, RPV level! maybe intentionally. owered below the RP,.flange (eq.g..; :
detensi ning the ,PV-l.hadet'-) Fot such .evolutions, this EAL is-aplicable if RPV level
cannot be restored. and maintained w1ithin the:prescri•e dtargetba-nd. ..

Definitions: - - - , . I . .. -. -

UNPLANNED: A parameter change or an event that is not the result of an intended
ThV61utio•o haid F6eqlu ir-es 6-orrecti'e m6 r-rmitig-ti•e ativoh-s.b ...

EAL Basis Reference(s):

1. NEI 99-01,: Rev, 05, CU2-Example.EAL #1--
2. HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling:-'-
3. T6chnical Specifications Figure B3/4-3-1, Reactor Vessel Water Level
4. HC.IC-GP.BB-0003(Q)-Nulea'r Bbiler, ýNondivisional •lHannelILT,-11683-/B21-N027 Rx

Cavity 1Fi66dodUp Level IPbR ShUtdown Rahnge L"e'vl. S'etuP:',-. .
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CA3.1 - ALERT

EAL:

RPV compensated level < -38 in.

Basis:

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The magnitude
of this loss of water indicates that makeup systems have not been effective and may not be
capable of preventing further RPV level decrease and potential core uncovery. This condition
will result in a minimum emergency classification level of an ALERT.

The Low-Low ECCS Actuation Setpoint/Level 2 was chosen because it is a standard setpoint
at which some available injection systems automatically start. The inability to restore and
maintain level after reaching this setpoint would be indicative of a failure of the RCS barrier.

If RPV level continues to lower then escalation to SITE AREA EMERGENCY will be via EAL

CS3.1.

Explanation/Discussion/Definitions:

The threshold RPV level of -38 in. is the low-low ECCS actuation setpoint. RPV level is
normally monitored using compensated level as read directly from SPDS or the compensation
curves in the los. In Cold Shutdown mode, the RCS will normally be intact and standard RPV
level monitoring means are available. In the Refueling mode, the RCS is not intact and RPV
level may be monitored by different means, including the ability to monitor level visually,

In cold shutdown, the decay heat available to raise RCS temperature during a loss of
inventory or heat removal event may be significantly greater than in the Refueling OPCON.
Entry into cold shutdown conditions may be attained within hours of operating at power or
hours after refueling is completed. Entry into the Refueling OPCON procedurally may not
occur for typically a few days or longer after the reactor has been shutdown. Thus the heatup
threat and therefore the threat to damaging the fuel clad may be lower for events that occur in

Hope Creek Page 1 of 2 Rev. 0 (RAI)

EAL#: CA3.1



HCGS ECG - EAL Technical Bases EP-HC-1 11-226

the Refueling OPCON with irradiated fuel. in the RPV (note that the heatup threat could be
lower for cold shdttdowh cornditii-bs if thie entr• into -cold shutdbwn was following a- refueling).-

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CA1 Example EAL #1-
2. HCGS Technical Specifications.Table.3.3.3-2, ECCS Actuation Instrumentation Setpoints.
3. HCGS Technical Specifications Figure B3/4-3-1 Reactor Vessel Water Level

4. HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling
5. HC.OP-IO.ZZ-0009 (Q) Refueling Operations
6. HC.OP-AB.RPV-0009(Q) Shutdown Cooling

fl-,

~- .r*

.4: .
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CA3.2 - ALERT

EAL:

RPV level CANNOT be monitored for _ 15 minutes with a loss of RPV inventory as
indicated by ,ANY unexplained RPV leakage indication, Table C-1 (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-1 RPV Leakage Indications

* Drywell equipment drain sump level rise

* Drywell floor drain sump level rise

* Reactor Building equipment drain sump level rise

* Reactor Building floor drain sump level rise

* Suppression pool level rise

* Observation of RCS leakage that is UNISOLABLE

Basis:

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The magnitude
of this loss of water indicates that makeup systems have not been effective and may not be
capable of preventing further RPV level decrease and potential core uncovery. This condition
will result in a minimum emergency classification level of an ALERT.

In the Cold Shutdown OPCON, normal RPV level instrumentation systems will usually be
available. In the Refueling OPCON, normal means of RPV level indication may not be
available. Redundant means of RPV level indication will usually be installed (including the
ability to monitor level visually) to assure that the ability to monitor level will not be interrupted.
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However, if all level indication were to be lost during a loss of RPV inventory event, the
operators would'need t6 -d{etrminhe thait RPV ivinFhtory-loss was occurring by obs-erving Table
C-1 indications. Table C-1 RPV leakage indications must be evaluated against other potential
sources of leakage such as cooling water sources inside the Primary and Secondary
Containments to ensure they are indicative of RPV leakage.. .

The 15-minute duration for the loss of level indication was chosen because it is half of the-
EAL CS3.2 SITE AREA EMERGENCY duration. Significant fuel damage is not expected to
occur until the core has been uncovered for grbiat{ef than 1 h6ur per the analyisis referenced in
the EAL CG3.1 and EAL CG3.2 bases. Therefore this EAL meets the definition for an ALERT.

If RPV leakage indications continue and RPV Ievejlcannot be monitored for 30 minutes or

longer, EAL CS3.2 will. reuire escalation to S TEAiAREA EMERGENCY.

Explanation/Discussion/Definitions: -

In this EAL, all RPV level indication-is unavailable ýand the RPV inventory loss must be
detected byvthe leakage indications listed in Table c-1. Level increases •must be evaluated
agai.tother potn6tial -surces of lea age shouncha~c6ding water sourcesi dthe drjell to
ensure they are indicative of RPV leakage._Drywell equipment and floor drain sump level riseis the normal meth•d: of m-onitorin lctngf'r h RPVAR actor Building

equipment or flo0.drais. l s esbedicate of RPV inveentory losses
external to the Prim•ry Contain..••n 0fom system•.••connected to the R,..PV.: WithtRHR System
operating in the ShIUtdown Coo0liing n"6mbde, • hn•tUrepl'ained ris•.ih•suip•ession pool level could
be indicative of RHR: valve misalignmhhtm olreakageý.Vilsual-o'b.se''rvatiio~n of,ieakage from
systems"connicted to the Rcs in ar.eas outsiide the6Prim.r rCbontainme that cannot be
isolated could be, indicative of a oss R V ihVenoy .t•• .. "t'. .

In cold shutdown, the decay heat available to raise RCS temperature during a.loss of
inventory or heat removal event may be signific...t.. gr Fte••l•"hi in th, Refueling OPCON.
Entry into cold shutdown-,`conditions_ may b attain"ed-within hours, of; operating at power or
hours after refueling-is.-od pleted.-Entry into: the Ref ueling OPCON, procedurallý may not
occur for typically a few days or longer after the rea ctor has been shutdown. Thus the heatup
threat and therefore the threat to damaging the fuel clad may be lower for events that occur, inp.
the Refueling OPCON with irradiated fuel in the RPV (note that the heatup threat could be
lower for cold shutdown.conditiohs if the entry into cold shutdown was following a refueling).

Definitions: "

UNISOLABLE: A breach oir leak that cannot be promptly isolated from the Control
Room.
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EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CA1 Example EAL #2
2. HC.IC-GP.BB-0003(Q) Nuclear Boiler - Nondivisional Channel LT-1 1683 / B21-N027 Rx

Cavity Flood Up Level / Rx Shutdown Range Level Setup
3. UFSAR 5.2.5 Detection of Leakage Through the Reactor Coolant Pressure Boundary and

from the Emergency Core Cooling System
4. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Controls
5. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
6. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory affecting core decay heat removal
capability

4 - Cold Shutdown, 5 - Refueling

CS3.1 - SITE AREA EMERGENCY

CONTAINMENT CLOSURE NOT established AND RPV compensated level < -44 in.

OR

CONTAINMENT CLOSURE established AND RPV compensated level < -161 in.

Basis:

Under the conditions specified by this EAL, continued decrease in RPV level is indicative of a
loss of inventory control. Inventory loss may be due to an RCS breach, pressure boundary
leakage, or continued boiling in the RPV. Thus, declaration of a SITE AREA EMERGENCY is
warranted.

Escalation to a GENERAL EMERGENCY is via EAL CG3.1 or EAL RG1.1.

Explanation/Discussion/Definitions:

When RPV level decreases to -44 in., water level is six inches below the low-low ECCS
actuation setpoint of -38 in. When RPV level drops to the top of active fuel (an indicated RPV
level of -161 in.), core uncovery starts to occur. RPV level is normally monitored using
compensated level as read directly from SPDS or the compensation curves in the lOs.

The inability to restore and maintain level after reaching this setpoint infers a failure of the
RCS barrier and Potential Loss of the Fuel Clad barrier.

Sustained core uncovery can result in core damage and a significant release of fission
products to the RCS and could ultimately challenge the Containment barrier. When all
irradiated fuel has been transferred to the Spent Fuel Pool, however, core uncovery in the
RPV is not possible and thus this EAL does not apply.
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CONTAINMENT CLOSURE can be established by meeting the requirements of any of the
following:

" OP-HC-108-115-1001, Operability Assessment and Equipment Control Program,
Attachmre-it 5 . .

" Technical Specifications 3.6.5.1, Secondary Containment Integrity

* Technical Specifications 3.6.1.1, Primary Containment Integrity
.,•,..' -. ,.• ,:' "• ' .•

Definitions:
the~~~ ~ ~ ~ ~ ..,...'lyd 

fn-.. 
..

"C-ONTAINMENT-iC-LOsURE:Isthe prcedurally ened actions taken to secure the
Containrhent (Primary or! Secondaly) 6.nd, its associated structureds .systems,"and '.-
components as a functional barrier to fission product release under existing plant
conditions.

;• , : . ... -... ,. .... .-.:... .. •.!..". .. := " i•.. .... "

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CSl Example EAL #1 & #2
2. OU-AA-103 Shutdown Safety Management Program
3. HCGS Technical Specifications Table 3.3.3-2, ECCS Actuation Instrumentation Setpoints

4. HQG§S iiTe`chnical Spe.cificationis.Figuire B3/431-1;. Rebactor Vessel Water Level,'-.._
5. HQ.OP-AM ZZ-0001(Z) Severe Accident Guide•.h 3

6. OP-HC-108: 15-1001OpetabilityAsesessrient'a6nd Equipment Cohtrol Program

7. Technical Specifications 3.6.5.1 Secondary Containment Integrity

8. Technical Specifications 3.6.1.1 Primary Containment Integrity
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3- RPV Level

Loss of RPV inventory affecting core decay heat removal
capability

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CS3.2 - SITE AREA EMERGENCY

EAL:

RPV level CANNOT be monitored for _> 30 minutes with a loss of RPV inventory as
indicated by EITHER of the following (Note 3):

• Erratic Source Range Monitor indication

* ANY unexplained RPV leakage indication, Table C-1

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-1 RPV Leakage Indications

* Drywell equipment drain sump level rise

• Drywell floor drain sump level rise

* Reactor Building equipment drain sump level rise

* Reactor Building floor drain sump level rise

* Suppression pool level rise

* Observation of RCS leakage that is UNISOLABLE
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Basis:

Under the conditions specified by this EAL, continued decrease in RPV level is• indicative of a
loss of inventory control. Inventory loss may be due to an RCS breach, pressure boundary
leakage, .6r cohtinued 'boiling in' thhei I•PV. Th.'us, declltionh-6f a SITE AREAEEMERGENCY is
warranted.

Escalation to a GENERAL EMERGENCY is via EAL CG3.2 or EAL RG1.1.

In the Cold Shutdown OPCON, normal RPV level indication will usually be available. In the
Refueling OPCON, normal means of RPV level indication may not be available. Redundant
means of RPV level indication will usually be installed (including the ability to monitor level
visually) to assure thiat the"ality tb mor•it level Will not De in!terrulted Hdw6v'r if all level
indication were to be lost during a loss of RPV inventdry eve-nt;..t't•h1•operat6risbu:•ld need to
determine that RPV inventory loss was occurring by observing,Table C-i. indications, Table C-
1 RPV leakage indications must be evaluated against other potential sources of leakage such
as cooling water sources. inside the Primair ahnd Seondaty Conthaiinments to ensue thley are
indicative of RPV leakage.

The 30 4 'i'nite dura'tion al1w" sudff]icnt• ief0 acti6ntsto6 be: per0orried to recover inventory

control equ-ipment.

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically
when the core is uncovered and that this-should be. used as a tool for making ._uch
determinations.." .. ... ..................

Explanation/Discussion/Definitions:

This EAL applies to conditions in which the loss of decay heat removal .capability has caused
a significant drop in RPV waater level~l and core uncovery may be challenged. If RPV level
monitoring capability is unavaizble, Ithe. RPV iriventoY'r 1os muist b5'detected by erratic source
range monitor indications or the leakage indicationslisted inTable O-.1:

* Erratic source "riarfge.. •m'hitdr-indication may be identified by:,

o SRM count rate recorders R602A and B (blue pens) on panel 10C650C

o SRM upscale status lights on source range neutron monitoring section of the
Control Room panel

o Overhead Annunciators C3-C1 (SRM UPSCALE OR INOPERATIVE) and C3-D1
(SRM PERIOD)

o Computer points C015, B3027, B3028, B3029, B3030
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The leakage indications are listed in Table C-land level increases must be evaluated
against other potential sources of leakage such as cooling water sources inside the
drywell to ensure they are indicative of RPV leakage. Drywell equipment and floor drain
sump level rise is the normal method of monitoring and calculating leakage from the
RPV. A Reactor Building equipment or floor drain sump level rise may also be indicative
of RPV inventory losses external to the Primary Containment from systems connected
to the RPV. With RHR System operating in the Shutdown Cooling mode, an
unexplained rise in suppression pool level could be indicative of RHR valve
misalignment or leakage. Visual observation of leakage from systems connected to the
RCS in areas outside the Primary Containment that cannot be isolated could be
indicative of a loss of RPV inventory.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CS1 Example EAL #3
2. Technical Specifications 3.3.7.6, Source Range Monitors
3. Technical Specifications 3.9.2, Instrumentation - Refueling Operations
4. HC.OP-AR.ZZ-0009(Q), Overhead Annunciator Window Box C3
5. UFSAR 5.2.5 Detection of Leakage Through Reactor Coolant Pressure Boundary and

From the Emergency Core Cooling System
6. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Controls
7. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
8. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory affecting fuel clad integrity with
Containment challenged

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CG3.1 - GENERAL EMERGENCY

EAL:

RPV compensated level < -161 in. for > 30 minutes (Note 3)

AND

ANY Containment Challenge indication, Table C-2

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-2 Containment Challenge Indications

* CONTAINMENT CLOSURE NOT established

• Indications of >_ 6% H2 and __ 5% 02 in Drywell or
Torus

* UNPLANNED rise in Drywell pressure

* ANY Reactor Bldg rad level > 1000 times normal

Basis:

This EAL represents the inability to restore and maintain RPV level to above the top of active
fuel with containment challenged. Fuel damage is probable if RPV level cannot be restored, as
available decay heat will cause boiling, further reducing the RPV level. With the containment
breached or challenged then the potential for unmonitored fission product release to the
environment is high. This represents a direct path for radioactive inventory to be released to
the environment. This is consistent with the definition of a GENERAL EMERGENCY. The
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GENERAL EMERGENCY is declared on the occurrence of the loss or IMMINENT loss of
function of all three barriers- "-

A number of variables can have a significant impact on heat removal capability challenging the
fuel clad-barrier. Examples include- initial, RPV,. level RHR.system shutdown cooling. heat.,
removal capability, etc.

Analysis indicates that core damag-e iiay'occtu r aS soon as one hour following'continued core
uncovery, therefore, 30 minutes.wasconservatively chosen...

If CONTAINMENT CLOSURE is re-established prior to exceeding the 30 minute core
uncovery time limit then- escalation to-GE would -not occur. ... . ...

Explanation/Discussion/Definitions:

When RPV compensated level drops to the top of active fuel (an indicated RPV level of -161
in.), core uncovery starts to occur.

Four c6Wditin -ai-e atssbhciatldeith aýC[atlehgt Cntnain-mnent'.

The-statuis of CONTAINMENT'CLOSURE :inrdi"cates the" abilityito rely ondthe Primary or
Seconda'r'Co tainment as abarrier to fission, product release.. CONTAINMENT_.

CLOSURE can be established by'meeting the requirements of any of the following:
* OP-HO-Ii1•1Ci 015-1001;,Operability.A s~essment and Equipment Cbntrol Program,

Attachment, 5 '. ... ." "

* Technical SpIecificatiOrns 3'.65.1, S6ec6ndary Containmhent Integrity

" Technical Specifications 3.6.1.1, Primary Containment Integrity

* Explosive (deflagration) mihdUr'in thie' Dryvwell or Totus a8srie: ,assum'ed to. be elevated
concentrations of hydrogein:ari.d:oxygen. -BW, Riridustry aevalation of hydrogen
g e n etration ofo de'el1m0p of yEOs/SAGs indictls:htanyilhydrogen' concentration

above minimum detectable is not to be'exp6eted Within the shlort term. Post-LOCA
hydrogen generation primarily caused by radiolysis is a slowly evolving, long-term
condition. Hydrogen concentrations that rapidly develop are most likely caused by
metal-water reaction.. A rmetal-water reaction indicative of an accident more-severe

nan naccidents consideredjin thl plant design basis~andwouU be indicative,.therefore,
of.: a"tbhtiah" tlri ea ..to prtQ ar co-ntinmo gintegrity..' Hydrogen concentrationof : 6%!
an~d Oxygen. oncetnration, of _.5% are6.considered tdeflagration concentration
Jim.ts (ref dvated tinegencncntrtion alarmed at > 2%,b

overhead annunciator E3-F5, H2/02. ANALYZER TROUBLE, and digital alarm points
D4203 and D4212.
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* An UNPLANNED rise in Drywell pressure in the Cold Shutdown or Refueling OPCON
may signify an energy addition to the Primary Containment such that the Primary
Containment cannot be relied upon as a barrier to fission product release.

* Reactor Building area radiation monitors should provide indication of increased release
that may be indicative of a challenge to CONTAINMENT CLOSURE. The Maximum
Safe Operating radiation level is 1000 times normal and is indicative of problems in the
Secondary Containment that may be spreading.

The Table C-2 Containment Challenge Indications applicable in the Refueling OPCON may
likely consist only of the status of Secondary Containment and Reactor Building radiation
levels. The Primary Containment is opened to the Secondary Containment in this OPCON and
it is unlikely, if not impossible, to detect hydrogen concentrations in the deflagration range or
rising Drywell pressure indications.

Definitions:

CONTAINMENT CLOSURE: Is the procedurally defined actions taken to secure the
Containment (Primary or Secondary) and its associated structures, systems, and
components as a functional barrier to fission product release under existing plant
conditions.

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CG1 Example EAL #1
2. OU-AA-103 Shutdown Safety Management Program
3. HCGS Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
4. HC.OP-AM-ZZ-0001(Z) Severe Accident Guidelines
5. HC.OP-AM.ZZ-0001 (SAG-2) Containment and Radioactivity Release Control
6. HC.OP-AR.ZZ-0024(Q) CRIDS Computer Points Book 5 D3624 thru D4288
7. HC.OP-AR.ZZ-001 6(Q) Overhead Annunciator Window Box E3
8. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Building and Rad Release Control
9. Technical Specifications 3.6.5.1 Secondary Containment Integrity
10.Technical Specifications 3.6.1.1 Primary Containment Integrity
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory affecting fuel clad integrity with
Containment challenged

4 - Cold Shutdown, 5 - Refueling

CG3.2 - GENERAL EMERGENCY

RPV level CANNOT be monitored for _ 30 minutes with core uncovery indicated by

EITHER of the following (Note 3):

* Erratic Source Range Monitor indication

* ANY unexplained RPV leakage indication, Table C-1

AND

ANY Containment Challenge indication, Table C-2

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-1 RPV Leakage Indications

* Drywell equipment drain sump level rise

* Drywell floor drain sump level rise

* Reactor Building equipment drain sump level rise

* Reactor Building floor drain sump level rise

* Suppression pool level rise

* Observation of RCS leakage that is UNISOLABLE
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Table C-2 Containment Challenge Indications

. CONTAINIMENTC LOSURE NOT established

* Indications of 2_ 6% H2 and 2! 6% 02 in Drywell or
Torus:'.,

* UNPLANNED risein Drywell pressure

• ANY Reactor Bldg rad level > 1000 times normal

Basis:

This EAL represents the inability to restore and maintain RPV level to above the top of active
fuel with containment challenged. Fuel damage is pro•bible6 if RPV lebe "•ninbt b• restored, as
available decay heat will cause boiling, further. reducing the.RPV level) With the.containment
breached or challenged then the pote nitibl frr •uiidnitored fi§ssi6h produ•c-f 'release"o tfhe-
environment is high. This represents a direct path for radioactive invent.ry to be releasedjto
the..eViironment. This is consistent with the definition of a GENERAL EMERGENCY. The"b";'
GENERAL EMERGENCY is declared on the occurrence o.flhe ldss or-IMMINENTjOssbof.,
function of all three barriers.

A n um ber' o~af vriaible'' sca n ha~v6a ýig ni ica nt irmnpa-ct Oh. hea it re moval1 ca'pa'bilit'y ch alIle nging th e
fuel .lclaýd baiier. Examples include:"r initial RPV leveI, RHR',s:stemrshtclutdown'. cooling heat
removal capability, etc. " ...

Analysis indicates.thai'ddreýdatiag-e iicy -r as-s'•on as one-rhoýOr fbllo6wi-ng-continued core
uncovery, therefore, 30 minutes-was w onse•• vitiv.ely ch"cos en n

If CONTAINMENT CLOSURE is -e-established prior to exceedirig th'e 30 minute core
uncovery time limit then escalation to GE~would not occur.:

Table C-1 RPV leakage indications must be evaluated against other potential sources of
leakage such as .Cooling watet s6urtc6& iniside6 th P'riirzi~i-yary'6ad-Sc'dihdary Containments to
ensure they are indicative of RPV leakage.

In the Cold Shutdowri:OPCON,. PmaikmVlRVel ins•u•.nitin sy~sems will usually be

available. In the Refueling OPCON, hormhal meahs of RPVlevel ihdi6ation may not be
available. Redundaht means of RPV level indication will usually be installed (including the
ability to monitor level visually) to assure that the ability to monitor level will not be interrupted.
However, if all level indication were to be lost during a loss of RPV inventory event, the
operators would need to determine that RPV inventory loss was occurring by observing Table
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C-1 indications. Table C-1 RPV leakage indications must be evaluated against other potential
sources of leakage such as cooling water sources inside the Primary and Secondary
Containments to ensure they are indicative of RPV leakage.

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically
when the core is uncovered and that this should be used as a tool for making such
determinations.

Explanation/Discussion/Definitions:

If RPV level monitoring capability is unavailable, the RPV inventory loss must be detected by
erratic source range monitor indications or the leakage indications listed in Table C-1:

* Erratic source range monitor indication may be identified by:

o SRM count rate recorders R602A and B (blue pens) on panel 10C650C

o SRM upscale status lights on source range neutron monitoring section of the
Control Room panel

o Overhead Annunciators C3-Cl (SRM UPSCALE OR INOPERATIVE) and C3-D1
(SRM PERIOD)

o Computer points C015, B3027, B3028, B3029, B3030

* The leakage indications are listed in Table C-1 and level increases must be evaluated
against other potential sources of leakage such as cooling water sources inside the
drywell to ensure they are indicative of RPV leakage. Drywell equipment and floor drain
sump level rise is the normal method of monitoring and calculating leakage from the
RPV. A Reactor Building equipment or floor drain sump level rise may also be indicative
of RPV inventory losses external to the Primary Containment from systems connected
to the RPV. With RHR System operating in the Shutdown Cooling mode, an
unexplained rise in suppression pool level could be indicative of RHR valve
misalignment or leakage. Visual observation of leakage from systems connected to the
RCS in areas outside the Primary Containment that cannot be isolated could be
indicative of a loss of RPV inventory.

Four conditions are associated with a challenge to Containment:

The status of CONTAINMENT CLOSURE indicates the ability to rely on the Primary or
Secondary Containment as a barrier to fission product release. CONTAINMENT
CLOSURE can be established by meeting the requirements of any of the following:

* OP-HC-108-115-1001, Operability Assessment and Equipment Control Program,
Attachment 5
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" Technical Specifications 3.6.5.1, Secondary Containment Integrity

" Technical Specifications 3.6.1.1, Primary Containment Integrity

* Exp.!osive .(deflagration).:mixtUres in-th#e Drywell or Torus are assumed to,.be elevated.
concentrations of hydrogen and. oxygen ..BWR-industryevaluation of hydrogen

generation for development of EOPs/SAGs indicates that any hydrogen concentration.
above minimum detectable is not to be expected within the short term. Post-LOCA
hydrogen generation primarily caused by radiolysis is a slowly evolving, long-term
condition. Hydrogen concentrations that rapidly develo.p are most likely' caused by
metal-water reaction. A metal-water'reaction is indicative of an accident more, severe
than accidents considered in thepiant egasa uld be indicatiKaf;tnereo

dqntý~atesign basis ard eteeoe
of a potential threat to primary containment integrity. Hydrogen concentrationr- of 2- 6%
and oxygen concentration of'> 5% are considered the. global. deflagration concentration
limits. Elevated Containrment hydrogen co6ncentration is alarmed at > 2% by 0Verlead
annunciator E3-15 (H21/02 ANALYZER TROUBLE) and digital alarm points D4203 and

D4212.

* An UNPLANNED rise in Drywell pressure in the Cold Shutdown or Refueling OPCON
may signify an energy addition to the Primary Containment such that the Primary
Co ntaiiment:a.iot, beý eli -6df6n as ab"rier t6fission, proddct release.-, ,

* Reactor BUilding area raidiation monitors should provide indication of increased release
that may belinrdicative:f a.c•6biie;lhg~e tbi CONTAINMENT.CLOSURE. TheWMaximum
Safe Operating radiation leveiis 1 000 ,'times no.rmal, and is indicative of problems in the
":,Se ndariyV C tairiment that'may Db sreadin " . - -

h"n "''" : ' " ..-
The Tablee".:&C-Containment 'C-hallenge hd'icationsapplicable in the Refueling OPCON may
likely. cohsist: only of theý 'stat'us':o0f "Secoýda•ry. Cont:irin ent arid. Reacto6r Building. radiation
levels:.The Primary Containrmentiis opned. to t1e Secondary Containment in this OPCON and
it is' unlikely,-if not-impossible; to detect h yd-roge cocentrations' in the deflagration rainge or

rising Driywell pressure indications .' .-

Definitions-:,,,.,, .

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

. I. .. -. • .y ' " "' : ' . . - •• - -

CONTAINMENT CLOSURE: Is the procedurally defined actions taken to secure the
Containment (Primary. or Se-con"dary)-andlits. associated structures, systems, and
components .as a functional bharier-to fission product release under existing plant
ccond itibns. - -

UNPLANNED: A parameter change or. an event that is not the result of an intended
evolution and requires corrective or mitigative actions.
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IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CG1 Example EAL #2
2. OU-AA-103 Shutdown Safety Management Program
3. Technical Specifications 3.3.7.6 Source Range Monitors
4. Technical Specifications 3.9.2 Instrumentation - Refueling Operations
5. HC.OP-AR.ZZ-0009(Q), Overhead Annunciator Window Box C3
6. UFSAR 5.2.5 Detection of Leakage Through Reactor Coolant Pressure Boundary and

From the Emergency Core Cooling System
7. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Controls
8. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
9. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
10. HC.OP-AM.ZZ-0001 (SAG-2) Containment and Radioactivity Release Control
11. HC.OP-AR.ZZ-0024(Q) CRIDS Computer Points Book 5 D3624 thru D4288
12. HC.OP-AR.ZZ-001 6(Q) Overhead Annunciator Window Box E3
13. HC.OP-EO.ZZ-01 03/4(Q)-FC Reactor Building and Rad Release Control
14.Technical Specifications 3.6.5.1 Secondary Containment Integrity
15. Technical Specifications 3.6.1.1 Primary Containment Integrity
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

C - Cold Shutdown / Refuel System Malfunction

4 - RCS Temperature

UNPLANNED loss of decay heat removal capability with
irradiated fuel in the RPV

4 - Cold Shutdown, 5 - Refueling

CU4.1 - UNUSUAL EVENT

EAL:

Basis:

This EAL is a precursor of more serious conditions and, as a result, is considered to be a
potential degradation of the level of safety of the plant. In cold shutdown, the ability to remove
decay heat relies primarily on forced cooling flow. Operation of the systems that provide this
forced cooling may be jeopardized due to the unlikely loss of electrical power or RCS
inventory. Since the RCS usually remains intact in the Cold Shutdown OPCON a large
inventory of water is available to keep the core covered.

During refueling, the level in the RPV will normally be maintained above the RPV flange.
Refueling evolutions that decrease water level below the RPV flange are carefully planned
and procedurally controlled. Loss of forced decay heat removal at reduced inventory may
result in more rapid increases in RPV temperatures depending on the time since shutdown.

Escalation to ALERT would be via EAL CA3.1 based on an inventory loss or EAL CA4.1
based on exceeding its temperature criteria.
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Explanation/Discussion/Definitions:_

The Technical Specification cold shutdown temperature limit is 200 0F.

RCS coolant temperature may-be indicated by the f..olowing.,instrumentation:

* Recirc pump suction loop A and B temperatiure oh TR-R650-B31 (10C650C)

* Recirc loop temperature from the following coiip uter points:

o Recirc loop A inlet temp 1 A221

o Recirc loop A inlet temp.2 A222

o Recirc loop B inlet temp 1 A223

o Recirc loop B Inlet temp 2 A224

o Recirc loop A avg inlet temp B2042

o Recirc loop B avg inlet temp B2043

* RHR A & B Hx inlet temperatures from computer points A2380 & A2382
.* •.RW.CU bottom head drairn temprature, from computer point A2942.

tefiniions - -. . -.

UNPLANNED: A parameter- chiange or an event that is not the result of an 'intended
evolution and requires corrective ormitiýgtiie actins"'

F = . .. . . C . .

EAL Bases e~erene(s):.

1. NEI' 99-01•- , Rev,.5,• -CU4 Example EAL.#1 ,.

2. Techncl SpecificajionsTable 1.:2; Operational Conditions',,
3. HC.OP-IO.ZZ-0004(Q) Shutdown from Rated Power to Cold Shutdown
4. HC.OFrSO.BC-0002:,(Q) Decay:Heat Removal Operation-.
5. HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling:

Hope Creek Page 2 of 2 Rev. 0 (RAI)

EAL#: CU4.1



HCGS ECG - EAL Technical Bases EP-HC-1 11 -227

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

4- RCS Temperature

UNPLANNED loss of decay heat removal capability with
irradiated fuel in the RPV

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CU4.2 - UNUSUAL EVENT

EAL:

An UNPLANNED Loss of Decay Heat Removal functions

AND

Loss of BOTH of the following:

" All RCS Temperature indication

" All RPV level indication

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

This EAL is be a precursor of more serious conditions and, as a result, is considered to be a
potential degradation of the level of safety of the plant. In cold shutdown, the ability to remove
decay heat relies primarily on forced cooling flow. Operation of the systems that provide this
forced cooling may be jeopardized due to the unlikely loss of electrical power or RCS
inventory. Since the RCS usually remains intact in the Cold Shutdown OPCON a large
inventory of water is available to keep the core covered.

During refueling, the level in the RPV will normally be maintained above the RPV flange.
Refueling evolutions that decrease water level below the RPV flange are carefully planned
and procedurally controlled. Loss of forced decay heat removal at reduced inventory may
result in more rapid increases in RPV temperatures depending on the time since shutdown.
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Normal means of RCS temperature indication and RPV level indication may not be available in
the refueling mode. Redundant means.of RPVlevel indication are therefore procedu-ra'lly--- -
installed to assure that the ability to monitor level will not be interrupted. However, if all level
and temperature indication were to be lost in either the Cold Shutdown OPCON or Refueling
OPCON, this EAL would result in declaration of a UE if both temperature and level indication
cannot be restored withi 15 minutes from the loss o. both means of indication. Escaltion to
ALERT would be via EAL CA3.1 based on an invertory loss or EAL CA4.1 based on
exceeding its temperature criteria.

Explanation/Discussion/Definiti.ý"'! ' ,ii "

RPV water level is normally monitored using the instrument ranges in Attachment 2, page 5.

In preparation for RPV floodup and refueling operations, the shutdow-n range instrument
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded to 0" - 550". During refueling operations, visual observation by personnel on
the refuel floor in communication with the Control Room may also provide indication of reactor
cavity water level and RPV water level.

RCS coolant temperature may be indicated by the following inrstfumentation.:

" Recirc pump suction loop A and B temperature on TR-R650-B31.:(1006500)-> .

" Recirc loop temperature from the following computer points:

o Recirc loop A inlet temp 1 A221 ' •. ".. • -...

•"' R4cird loop A iIlet temp 2 A222. ,

o Recirc loop.B inlet temp"1 A223"-%. -

o Recirc loop B Inlet temp 2 A224

o Recirc loop A avg inlet temp B2042

.o Reirc loop B avg n.letet~mp B2043"'', ....,•

l'y

* RHR-A & B, Hx-,inlet temperatures. from computer points A2380 & A2382

* RWCU bottom head drain temperature from:computer point A2942

Definitions:

UNpLANNED terrarferchanige or.an event thadt is notthe reslt of an intended'
,evolution and 'requiresicorrectivee r mior iitive acti0ris. " "

Ho -p .C. R.: 0 (RA-.
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EAL Bases Reference(s):

1.
2.
3.
4.

5.
6.

NEI 99-01, Rev. 05, CU4 Example EAL #2
Technical Specifications Figure B3/4-3-1, Reactor Vessel Water Level
HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling
HC.IC-GP.BB-0003(Q) Nuclear Boiler - Nondivisional Channel LT-1 1683 / B21-N027 Rx
Cavity Flood Up Level / Rx Shutdown Range Level Setup
HC.OP-IO.ZZ-0004(Q) Shutdown from Rated Power to Cold Shutdown
HC.OP-SO.BC-0002 (Q) Decay Heat Removal Operation
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EAL Category: C - Cold Shutdown / Refuel System Malfunction

EAL Subcategory: 4 - RCS Temperature

Initiating Condition: Inability to maintain plant in cold shutdown

OPCON Applicability: 4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CA4.1 - ALERT

EAL:

An UNPLANNED event results in RCS temperature > 200°F for > Table C-3 duration

OR

An UNPLANNED event results in RPV pressure increase > 10 psig due to a loss of RCS
cooling

Table C-3 RCS Heatup Duration Thresholds

RCS Integrity CONTAINMENT CLOSURE Duration threshold

Intact NOT Applicable 60 minutes **

NOT Intact Established 20 minutes **

NOT Intact NOT Established 0 minutes

** IF a Decay Heat Removal System is placed in operation within the duration
threshold and RCS Temperature is lowering, THEN this EAL is NOT Applicable
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Basis:

1 st Condition

The RCS Heatup Duration Threshold tab.le addres.ses complete loss of functions required for
core cooling for greater than 60 mi.nutes during Refueling and. Cold Shutdown .. PCONs,when
RCS integrity is established. RCS integrity should be considered to be in place when the RCS
pressure boundary. is in its normal condition forith•e Cold "shutdown mode of'operation (e.g.,ý no.
freeze seals or nozzle dams). The status of CO NTAI.NMENT CLOSURE in this condition is
immaterial given that the RCS is providing a high pressure barrier to fission product release to',
the er~vi:•6•i~e~t: T• 60i~fliS:Liie •tir a.:-6' t•h uld allaow sufficient time to r- e "booIirijg

without a substantialdegradation in plant safety.,- -

The RCS Heatup Duration Threshold table also addresses the complete loss of functions
required for. core cooling for greater than, 20 minutes during Refueling and Cold-Shutdown". .L, ',.•;, • , , ;'*,, - c ", .- ' . , -':•." . ,• • . " t,, •. . = -. ". ".• :;.•, ., . ", I ' .. I .. , • 1- • ,- . •; .. ...• •,. . j.- - ý : . . . .. _ -...

OPCONs 'Wheni CONTAINMENT CLOSURE is &tablished but RCS inthgity-is hb`t "
established. The allowed 20 minute time frame was included to allow operator action to
restore the heat remOval function', if"possi.ble .

Finallcomplete'"'-- 'lss offunctions --required -for core coolingdung - Refueling and Cold
s shut 6 dWROP gNs it RcsENTLOSURE n'r R integrity are
esta'._ t.•she d-'S whienthe:R.CS. presiir. bounpdary is in, its. normalr

cniisn ajlgw'e~t oea h perat idn, r). No
Conaytainmen is ,O"te'yprae eac~tor Cool ant that may b6 released into the'
Containmen'tduring this heatup condition oiuld also be directly ireleased to the environment.

The note (**) in.Table C-3 indicates that this EAL is not-applicable if actions are successful-in
restoring a decay.heat removal system to operationzan&RCS tempera!tre is being reduced
within the specified time-frame, .--

2nd Condition.'ýý-" "

The 10 psig pressure increase addresses situations where, due to high decay heat loads, the
time provided to restore temperature control, should be less than 60 minutes. The RPV
pressure setpoint chosen should be 10 psig or the lowest pressure that the site can read on
installed Control Board instrumentation that is equal to or greater than 10 psig.

Escalation to SITE AREA EMERGENCY would be via EAL CS3.1 or EAL CS3.2 should boiling
result in significant RPV level loss leading to core uncovery.

Hope Creek Page 2 of 4 Rev. 0 (RAI)

EAL#: CA4.1



HCGS ECG - EAL Technical Bases EP-HC-1 11-227

A loss of Technical Specification components alone is not intended to constitute an ALERT.
The same is true of a momentary unplanned excursion above the Technical Specification cold
shutdown temperature limit when the heat removal function is available.

The Emergency Coordinator must remain alert to events or conditions that lead to the
conclusion that exceeding the EAL is IMMINENT. If, in the judgment of the Emergency
Coordinator, an IMMINENT situation is at hand, the classification should be made as if the
threshold has been exceeded.

Explanation/Discussion/Definitions:

200°F is the Technical Specification cold shutdown temperature limit.

A 10 psig RCS pressure increase is readable in the Control Room on PI-5824A (0 - 50 psig)
and PI-5824B (0 - 50 psig).

RCS coolant temperature may be indicated by the following instrumentation:

* Recirc pump suction loop A and B temperature on TR-R650-B31 (1 0C650C)

* Recirc loop temperature from the following computer points:

o Recirc loop A inlet temp 1 A221

o Recirc loop A inlet temp 2 A222

o Recirc loop B inlet temp I A223

o Recirc loop B Inlet temp 2 A224

o Recirc loop A avg inlet temp B2042

o Recirc loop B avg inlet temp B2043

o RHR A & B Hx inlet temperatures from computer points A2380 & A2382

• RWCU bottom head drain temperature from computer point A2942

CONTAINMENT CLOSURE can be established by meeting the requirements of any of the
following:

* OP-HC-108-115-1001, Operability Assessment and Equipment Control Program,

Attachment 5

* Technical Specifications 3.6.5.1, Secondary Containment Integrity

* Technical Specifications 3.6.1.1, Primary Containment Integrity
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Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.

CONTAINMENT CLOSURE: Is the pr0cedurally defined. acttiois taken to secure the
Conta'inm•nt (Pi- mar y. I socrieon'd~ and its associated struturýes, systems" and

. . . .1 ., .. :. '. , ., ;I J -ý ' - --, -'. . . : " ..comonets s afuntioal a'~i~t fssion prouct relbase.under existing plant
conditions.

IMMINENT: Mitigation actions have been ineffective,: additiohnal actions are"hot:'-
expected to be successful, and trended information indicates that the event or condition
will. Where IMMINENT ihmefrarnes are sgecified,. theyshallappy.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CA4 Example EAL #1 & #2
2. OU-AA-103 Shutdo:n saf!ty Mang'ement Progra•h,
3. HCGS Technical. Specifications Table:,1.2,.Operational Conditions
4. HC.OP-AB.RPV-0009(Q) Shutdqwn Cooling
5. HC.OP-IO.ZZ-0004(Q) Shutdown ,from Rated ,Power to ColdS.hutdown,
6. HC.OP-SO.BC-0002 (Q), Decay Heat Removal operation
7. Technical Specifications 3.6.5.1 Secondary Conta~ihmet •eintegrity'
8. Technical Specifications 3.6.1.1 Primary Contain ment lht~egrity.
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

5 - Communications

Loss of all onsite or offsite communications capabilities

4 - Cold Shutdown, 5 - Refueling, D - Defueled

EAL# & Classification Level: CU5.1 - UNUSUAL EVENT

EAL:

Loss of all Table C-4 Onsite communication methods affecting the ability to perform
routine operations

OR

Loss of all Table C-4 Offsite communication methods affecting the ability to perform offsite
notifications

Table C-4 Communications Systems

System Onsite Offsite

Direct Inward Dial System (DID) X X

Station Page System (Gaitronics) X

Station Radio System X

Nuclear Emergency Telephone X
System (NETS)

Centrex Phone System (ESSX) X

NRC (ENS) x
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Basis:

The purpose of this EAL is to recognize a loss of communications capability that either defeats
the plant operations staff ability to perform routine tasks necessary for plant operations or the
ability to-com nuhicate 'isueS with off-si-e authtorities. 'The 6oss of off-site comimiunic~atio.ns§
ability is expected to be significantly more comprehensive than the condition addressed by 10
CFR 50.72.

The availability of one method of ordinary off-site communications is sufficient to inform
federal, state, and local authorities of plant issues. This EAL is intended to be used only when..
extraordinary means (e.g.', relayihg-of-informatibn from radio transrnissiorisýJndiViduals being
sent to off-site.loca~tions,, etc.) a!-re being utilized,.to make- communications possible..

ExplanationfDiscussion/Definitions:

Onsite and Offsite global communications include one or more of the systems listed in Table
C-4.

Direct Inward Dial System. (DID)..

Direct Inward Dial (DID) sy'steMr is named.for the dominant febturd of tfie..commercial
dd by. leephone company for the •site. DID allows stationtelephone service provided bthd~clI6 ep~

telephones to be extensions 0•r-t~iedlirosbf thsam spaie systerns;, TheSe exchiang6s can take
advantage of backup p we supplie provide tot st ations,, id may use either PSEG
microwave, commercal telt Mcrowav. urdcable transmrision systems to
maintain external.om-munica"ions§. This commercial telephone serviceý is available as an
additional backupfor the NETS and Centrex!EsSX !i systm. em.

Station Page System (Gaitronics) .

Gaitronicsisacopletely.transistorized.voice communication system wm five voice channels:
one page and five party.,The system is designed jor use in extreme environmental conditions
such as dust moisture, heat and noise. The syste•' cohsists of. handets,-§peakers and their
associated amplifiers. The pow er for this system is 120 volts AC frbm an r'ever'ted DC source
to provide reliable communications during arn'emergency...

Station Radio System

The Operations and Fire Protection Department UHF radio system is a multi-frequency system
used routinely by both station Operations Departments and the Fire Protection Department.
When an emergency event is declared, these radio frequencies serve both station Operations
Support Centers (OSC).
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Nuclear Emergency Telephone System (NETS)

The Nuclear Emergency Telecommunications System (NETS) is a privately controlled, self-
contained telephone exchange that operates as a closed system, not accessible from other
phone exchanges. This feature allows the system to be dedicated to emergency response
use. The system may use PSEG microwave, commercial telephone system microwave, fiber
optics, or buried cable transmission as needed. The exchange switching equipment is
maintained at the Environmental & Energy Resource Center (EERC). As an independent
system with an uninterruptible power supply, it may operate with or without local phone service
or external power.

Centrex Phone System (ESSX)

The Centrex/Electronic Switch System Exchange 1 (CentrexiESSX 1) is also a privately
controlled exchange, which PSEG operates with its own microwave signal system. This
system is also independent of local phone service, since each circuit is independently wired.
The microwave signal is generated from corporate facilities in Newark, NJ, separated from any
local effects of weather or telephone use. The exchange is accessible from other exchanges,
but circuits are located only in PSEG facilities. It is considered the primary backup for the
NETS system.

NRC (ENS)

The Emergency Notification System (ENS) is a dedicated communications system with the
NRC, the Federal Telecommunications System (FTS) and consists of direct lines to the NRC.
FTS lines are used to provide general accident information. These telephones are installed in
the Control Room, TSC, and the EOF.

This EAL is the cold condition equivalent of the hot condition EAL SU6.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CU6 Example EAL #1, #2
2. PSEG Nuclear Emergency Plan, Section 7 Communications
3. UFSAR 9.5.2 Communications Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

6 - Inadvertent Criticality

Inadvertent Criticality

4 - Cold Shutdown, 5 - Refueling

CU6.1 - UNUSUAL EVENT

UNPLANNED sustained positive period observed on nuclear instrumentation

Basis:

This EAL addresses criticality events that occur in the Cold Shutdown OPCON or Refueling
OPCON such as fuel mis-loading events. This EAL indicates a potential degradation of the
level of safety of the plant, warranting a UE classification.

Escalation would be by Emergency Coordinator Judgment.

Explanation/Discussion/Definitions:

The term "sustained" is used in order to allow exclusion of expected short term positive
periods from planned control rod movements. These short term positive periods are the result
of the increase in neutron population due to subcritical multiplication.

Positive reactor period may be identified by:

* SRM period indicators and recorders R602A and B (green pens) on panel 10C650C

* Overhead Annunciator C3-D1, SRM PERIOD

* Computer points B3001, B3002, B3003 and B3004

This EAL is the cold condition equivalent of the hot condition EAL SU3.1.

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.
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EAL Bases Referehne(s)0:. .

EP-HC-111-229

1.
2.
3.
4.
5.

NEI 99-01, Rev. 05, CU8 Example EAL #1 .

Technical Specifications 3.3.7.6, Source Range Monitors
HC.OP-ST.SE-0005(Q) SRM Channel Cou7nt R&ate' 'SU,-Veillance
HC.OP-AR.ZZ-0009(Q) Overhead Annunciator Window Box C3
Technical Specifications 3`9.2, Instrumentation

• ,,.7',..':. :".."•,,'

.. T.. '.1 ,' ,' "".
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Attachment I - Use of Fission Product Barrier Table

OPCON Applicability: 1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

A point system is used to determine the Emergency Classification Level based on the Fission Product Barrier
Table. Each Fission Product Barrier Loss and Potential Loss threshold is assigned a point value as noted below.

Perform the following:

1. Review all columns of the Fission Product Barrier Table and identify which need further review.

2. For each of the three barriers, determine the EAL with the highest point value. No more than one EAL
should be selected for each barrier.

3. Add the point values for the three barriers.

4. Classify based on the point value sum as follows:

If the sum Classify as: EAL Att#

UNUSUAL ANY loss or ANY potentialEVENT loss of Containment I

ANY loss or ANY potential
4, 5 ALERT loss of either Fuel Clad or 2

RCS

Loss or potential loss of ANY
two barriers 3

6-11 SITE AREA OR
EMERGENCY Potential loss of 2 barriers

with the loss of the 3rd
barrier

Loss of ANY two barriers

12,13 GENERAL AND 4
EMERGENCY Loss or potential loss of third

barrier

5. Implement the appropriate ECG Attachment.

6. Continue to review the Fission Product Barrier Table for changes that could result in emergency
escalation or de-escalation.
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Attachment 2: EAL Bases Figures / Drawings

EP-HC-1 11-231

Figures/drawings referenced in the bases discussions of the EALs are listed in this
Attachment.

Title Page No.

AC Power Distribution

RPV Level Instrument Ranges

Short-Term Containment Pressure Response Following
Recirculation Line Break (4031 MWt)

Long-Term Containment Pressure Response Following
Recirculation Line Break

2

5

6

7
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AC Power Distribution

Hope Creek normally has three physically separate, independent 500 KV transmission lines
connecting the Hope Creek 500 KV Switchyard with the Offsite Power Distribution Network
(PJM). Thethree sources a-re:. -

, 500 KV Hope Creek - Salem Crosstie line.

0 The Red Lion Line (referred to as the 5015 line) is a 30.1 mile tie to the Red Lion
Switching Station located at Delaware City next to the river and feeds the 500 KV
Swit6Ki•6-H Bus Section 3. .1

0 The New Freedom Line (referred to as the 5023 line) is a 42.9 mile tie to the New
Freedom Switching Station located northeast of Hope Creek in Camden County and
feeds the 500 KV Switchyard Bus Section 5.

Power is distributed from the 500 KV switchyard to a 13.8 KV ringd bus. Station elebtridal loads
are supplied from the 13.8 KV ring bus through two physically independent auxiliary power
systems via Station Service Transform`ers. which ;supplyyvital. and non-vital station. loads..
Station Service Transformers 1 Ax5o1 .aand 1 B3X50I normallyis'upply tp..'4-14.16 KV•vital buses.
The four 4.16 KV vital buses can be s pplied by either .1AX5[1 or 1 BX501'. Two of the four
vit:al buses are normally provided power from 1AX501 With alternate power from 1.BX501; the
other M'o are ri6rmaliy supiplied po•-..fr6•nI BX5o1: With alftrnatern`a weib fr.'fni 1•5.0o.. Loss
of the normal power sdppIy to a 4.16"KV vitai"b.Us"initiates a fa~st transfe'ralterna-e feed
breaker closes) to the alternate source', provided power is available.

Additionally, each 4.16 KV vital bus has an Emergency Diesel Generator (EDG) which will
automatically start and provide poWer to the bus in the event of a sustained loss of power to its
associated vital bus. Additional automatic EDG starts are initiated on degraded power
conditiorns on both 1 AX501 and 1 BX501, or under LOCA conditions. EDGs will not
automatically provide power to the bus unless the bus has a sustained loss of power.
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AC Power Distribution (cont'd)

0,

~
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AC Power Distribution (cont'd)

'. C- __'
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RPV Level Instrument Ranges

RPV Flange (+217.5")

Nl,' £te• Je'•

th•i•bu-3rnet Ze~c

Level 2 (-38")

.*noni AZti.'e ~ja
MS CRWL (-185")
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Short-Term Containment Pressure Response
Following Recirculation Line Break (4031 MWt)
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Long-Term Containment Pressure Response
Following Recirculation Line Break (3359 MWt)
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Attachment 3 - Definitions

Selected words in the ECG Initialting Conditions (ICs) and Emergency Action Levels (EALs)
have been set in all capital letters and bolded.These words are defined terms having specific
meanings as they relate to this document and the definitions of these terms are provided
below and in the basis for the EAL that the word is used in.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT include
general aviation Cessna, Piper and Lear type private planes, large passenger or freight planes
as well as police, medical and media helicopters. A large AIRCRAFT is referred to as an
AIRLINER.

AIRLINERILARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for causing
significant damage to the plant (refer to the Security Contingency Plan for a more detailed
definition).

BOMB: Refers to an explosive device suspected of having sufficient force to damage plant
systems or structures.

CIVIL DISTURBANCE: A group of persons violently protesting station operations or activities
at the site.

CONFINEMENT BOUNDARY: Is the barrier(s) between areas containing radioactive
substances and the environment and includes the multi-purpose canister (MPC) and, for the
purposes of this EAL, the associated cask shielding.

CONTAINMENT CLOSURE: Is the procedurally defined action taken to secure the
Containment (Primary or Secondary) and its associated structures, systems, and components
as a functional barrier to fission product release under existing plant conditions.

CREDIBLE / ACTUAL THREAT: Is a threat which poses a likely and serious danger to the
safe operation of the facility or to site personnel and public safety.

Hope Creek Page 1 of 6 Rev. 0 (RAI)
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DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system performance
includes examination of systems in standbyb status as well as those in operation. When a safe
shutdown system is in operation, -its performance can, be directly observed and compared to
its de'sign ~ca:bility (e.g;, rated flow is re~quired but cannot. be achieved).When an operating
safe shutdown systemcanriotfulfill its design function, its.perforpance is.degraded.When.,a
safe shutdo~wn5 systeim is"insstandby, its performance capiiit,"may not b readily.y ,dete.rmihed.
One or more of the following can provide indirectindicaation of its performance capability:

* Electrical faults on power supplies

., -Normally closed bieakers in tripped position.

• System annunciators activated

System warning lights lit-.

Insufficient system pressure from keep-fill pumps
* Elevated area temperatures or radiation levels-..

.. ... ......

Increased sump pump operation in areas in which the system is located

EXPLOSION A rd, vn, u e m
EXPLOSION: A rapid'violent unconhfined cmbustion or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to potentially damage
permanenht strUctures-,sy~stems§-, or- conp~on~ents.

.0,j;
:~~~~~~m .. , .. .u,. ... ,." c, as.,.... • .. .l ', , pin .:r•.• g.. r.iv..e • . .... ......

FIRE' Combuson charac5terized byheat, and ight,-Sou rces, of. smoke suchas-slpping dr ve
beIts or overheated el61tri"a"I.. equipment do nhot onstitute" FIRES. Observation of flame is
preferred but is NOT. reuired if la-ge- quantities of"smoke andh eat are obsered - ,

HOSTAGE A person(s),held as leverage againstthe statiOn to ensure thatdemands Will be

met by the station.
IF ,

HOSTI'LE' AýCTI1O0N: An act towa r. a orHop Creek or: its persohnne that includes the use.
of violent foirce to destroy equipment, take HOSTAGES, and/or intimida tea PýSiEG to 6chie'' e an
end. This includes attack by air, land, or water using guns, explosives, PROJECTILEs,
vehicles, or other d devices used to deliver destructive force. Other acts that satisfy the overall
intent may be included. HOSTILE ACTION should, not be construed to include acts of civil
disobedience or felonious acts that are not part of a concerted attack on Salem or Hope
Creek. Non-terrorism-based EALs should be used to address such activities (i.e., this may
include violent acts between individuals in the OCA).

HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly
or by stealth and deception, equipped with suitable weapons capable of killing, maiming, or
causing destruction.
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IDENTIFIED LEAKAGE: As defined in T/S, shall be leakage into collection systems, such as
pump seals or valve packing leaks, that is captured and conducted to a sump or collecting
tank, or, shall be leakage into the containment atmosphere from sources that are both
specifically located and known either not to interface with the operation of the leakage
detection system or not to be PRESSURE BOUNDRY LEAKAGE.

IMMINENT: Mitigation actions have been ineffective, additional actions are not expected to be
successful, and trended information indicates that the event or condition will occur. Where
IMMINENT timeframes are specified, they shall apply.

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is
designed and constructed for the interim storage of spent nuclear fuel and other radioactive
materials associated with spent fuel storage.

MALICIOUS ACT: Purposeful malevolent actions directed at compromising reactor safety and
thus could directly or indirectly endanger the public health and safety.

MINIMUM EXCLUSION AREA (MEA): The closest location just beyond the OWNER
CONTROLLED AREA where a member of the general public could gain access. For Hope
Creek the MEA is 0.56 miles.

NORMAL PLANT OPERATIONS: Activities at the plant site associated with routine testing,
maintenance, or equipment operations, in accordance with normal operating or administrative
procedures. Entry into abnormal or emergency operating procedures, or deviation from normal
security or radiological controls posture, is a departure from NORMAL PLANT OPERATIONS.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by PSEG
Nuclear as part of the Salem & Hope Creek Generating Station complex. For the purpose of
emergency classification, area from the PSEG Nuclear access road checkpoint and inward
towards the stations is considered the OCA.

PRESSURE BOUNDARY LEAKAGE: As defined in T/S, shall be leakage through a non-
isolable fault in a Reactor Coolant System component body, pipe wall or vessel wall.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause concern for
continued operability, reliability, or personnel safety.

PROTECTED AREA (PA): A security controlled area within the OWNER-CONTROLLED
AREA (OCA) that is enclosed by the security perimeter fence and monitored by intrusion
detection systems. Access to the PA requires proper security clearance and is controlled at
the Security Center.

SABOTAGE: Deliberate damage, mis-alignment, or mis-operation of plant equipment with the
intent to render the equipment inoperable. Equipment found tampered with or damaged due to
malicious mischief may not meet the definition of SABOTAGE until this determination is made
by security supervision.
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SECURITY CONDITION: Any.Security Event as listed in the approved security contingency
plan that--constitutesa threat/compromise to site security, threat/risk to siteopersonnel,-or a
potential degradation to the- level of safety of the plant. A SECURITY CONDITION does not
involve a HOSTILE.ACTION.

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but includes as
a minimum any ohe of the mfollowihg :(I) Reactor. Scram,, (2) Electrical Load Rejection ->-22%•,
(3)7ý Trmal.Reabtor Powe r Reduction >,25%,;` (4) EcS Iinjection,-or: (5)- Thermal: Power-
Oscillations greater than 10%. -

TAMPERING:.: Means deliberatfey damaging, disabihngor altenrihgequipiment necesary for
safe shutd6wn' or.s'curity, equipment'necessary.for the p.rotection of tie.facil.ty. Confirme'd-,
tampering. im plies that a criminal a dtivity may have occurrd "which :requirhes a thiresholId of,
proof for a reason to believe that no other possibility exists for the incident other than
tam~perih~g".. . -

1.. .. , .- ,

UNIDENTIFIED LEAKAGE: As defined in T/S, shall be all leakage which is not IDENTIFIED
-~~~~~.." .... ".....".. ....-.. • ".. .,. .. ... ,-.. .. . -,.t*, : ;'•'f ,•., . .. !"

LEAKAGE.:`` -', J -~.-

UNISOLABLE: A breach or leak that cannot be promptly isolated f'r6m:the ControilRoom

UNPIANNED:.A paraimeter6 change.or.can"event that is.riot the Jresi-lt- of r•aninten'd6d evoutin6

and. re'quir~es correctiv: - r"-t ipive action,.'< *~ -~. . . .

VALIDAn( ication, repot or, conition, is cc hen it' is, verified-by ( .1)
an', instrumet•i cha .nnel 6hbi•c (2) indications on related or redun d•'n indicat"rs, or(3) by direct

ob§brVtipn byy pla nt personhiel',ýsucQh th.at- doubt 'reiate'd to th•e" ind§i6d ator 6pe"r-ability-, th,:'.
condition's ehxistc",.o..the rep6rt's:acdcu ra-cy is remo~oved. Iplicit in'this definition- is the neieed";"
fo, tim'ely-asse'ssn.enu-- -

VALIDATED: AIRCRAFT threat call from the NRC that is confirmed to be authentic. Calls
from the NRC.: are.VALIDATED by use of the NRC. provided, authentication'code or by'.nak ing

return call t6:the NRC HeadqUarter Operatioris Center:and-confirming threat informatibn with

the NRC Operation Officer. AIRCRAFT threat calls from other agencies, NORAD, FAA, or FBI
sh"6ud be&VALIDATEDby callingthee NRC . ' "erati's •- ffice.r'-..

. . .. .. . .. .... .. ..- ,.,:-. ,., ..... ... ,....-, ,:....- ., -........

VISIBLE DAMAGE: Damage to equipment or structure that is readily observable without
measureetstestn, osDamage is sufficiet to'cause concern regarding the.,.

continued "pr6habiity o~r rIlia:bility of the affecjed strittuc-e ,'-s'ystem, or component, Eixampie
damage includes: deformation dde to heat, oi mpact denting, penetration, rupture, cracking,
and paint blistering. Surface blemishes (e.g., paint chipping, scratches) should not be,'"
included.
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VITAL AREAS: Typically any site specific areas, normally within the PROTECTED AREA,
that contains equipment, systems, components, or material, the failure, destruction, or release
of which could directly or indirectly endanger the public health and safety by exposure to
radiation.
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Attachment 4- Glossary of Abbreviations & Acronyms

Acronyms and Abbreviations used in the ECG and ECG basis document are listed in this
attachment.

AAAG
AC
ADMSS
ADS
AH
ALARA
APRM
ARI
ARM
ASAP
ASM
ATWS

BKGD
BKR
BLDG
BNE
BWR

- Accident Assessment Advisory Group (Delaware)
- Alternating Current
- Administrative Support Supervisor - TSC
- Automatic Depressurization System
- Amp-Hour
- As Low As Reasonably Achievable
- Average Power Range Monitor
- Alternate Rod Insertion
- Area Radiation Monitor
- As Soon As Possible
- Administrative Support Manager
- Anticipated Transient Without Scram

- Background
- Breaker (electrical circuit)
- Building
- Bureau of Nuclear Engineering (NJDEPE)
- Boiling Water Reactor

- Containment Atmosphere Control System
- Central Alarm Station
- Corrected Counts per Minute
- Committed Effective Dose Equivalent
- Committed Dose Equivalent
- Code of Federal Regulations
- Containment Isolation System
- Containment (Barrier)
- Certificate of Compliance
- Carbon Dioxide
- Control Point
- Counts Per Minute
- Counts Per Second
- Control Room
- Control Room Supervisor
- Control Room Emergency Filter System
- Control Room Integrated Display System
- Control Rod Drive
- Core Spray System

CACS
CAS
CCPM
CEDE
CDE
CFR
CiS
CNTMT/CT
CoC
002

CR
CPM
CPS
CR
CRS
CREF
CRIDS
CRD
CSS
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DC -

DAPA -

DDE -

DEI -

DEMA -

DEP -

DHS -

DID -

DLD -

DOE -

DOT -

DPCC/DCR -

DPM
DRCF -

EACS -

EAL -

EAS -

EC -

ECCS -

ECG -

ECL -

EbG -

EDO -

EERC -

EMRAD -

ENC -

ENS -

EOC -

EOF -

EOP -

EPA -

EPA -

EPC -

EPG -

EPIP/EPEP -

EPZ -

EQPT -

ERDS -

ERM -

ERO -

ESF -

ESSX -

Hope Creek

Direct Current
.Drywe!! Atmosphere Post Accident.(Radiation monitor)
Deep Dose Equivalent
Dose..Equivalent Iodine
D• ei-r Emrg h gc•M ag n••e~t A ....
Department of Environmental Protection (NJ)
Departm.enrt, f: Homeland.Security
Direct Inward Dial (phone system)
Drywell Leak Petecton•,m.
Department of Energy
Depa-rtment of Transpor ftation
Discharge Preventionh containment,¢& Couhtermeasures/Discharge.
Cleanup & Removal Plan-.-.
Disintegrations per Minute
Dose Rate Conversion Factor

ESF Equipment Area.Cooli.ng System.
Emergency Actionl.Li_ L-ei".
Emergency Alert System (Broadcast)
Eme~rgency Coordinator

mergenc Core Cooling Systems..
Event Classificatin•..G ide
Emergency QCl9i-fib~tion Level-
Emrerge•cy biesel-Gn.6erator
Em•e~gnc .D uty.Officer:

Eerge4& Enrvirinj: ri•ta[ Re'so u rce Center. (Old NTC).
Emergency Radio i (NJ)
Emer~gency News Center... Z
Emergency Notification System .(NRC.)--
Emergency OPerati -os. C•n'tr. (NJ. &.!DE).'..
Emergency Operations Fajcility..
Emergency Operating Pr:ocedure.
Emergency Preparedness.Advisor-:,:...
Environmental Protection Agency ,,
Emergency Preparedness:Co•rdinator :.,
Emergency Procedure Guideline
Emergency PlanIlmplementing Procedure
Emergency Planning Zone
Equipment
Emergency Response Data System..:
Emrergehcy ReSpo~b,;hse•.'Mna'.'er:
Emergency Reslien[se, Orgfanization,.-,:.,
Engineered Safety Feature
Electronic Switch System Exchange (Centrex)
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FAA - Federal Aviation Administration
FBI - Federal Bureau of Investigation
FC - Fuel Clad (Barrier)
FEMA - Federal Emergency Management Agency
FFD - Fitness For Duty
FRVS - Filtration, Recirculation and Ventilation System
FSAR - Final Safety Analysis Report
FTS - Federal Telecommunications System (NRC)

GE - General Emergency

HCGS - Hope Creek Generating Station
HCTL - Heat Capacity Temperature Limit
HEPA - High Efficiency Particulate Absorbers
HOO - Headquarters Operations Officer
HPCI - High Pressure Coolant Injection
HTV - Hardened Torus Vent
HVAC - Heating, Ventilation & Air Conditioning
HWCI - Hydrogen Water Chemical Injection
HX - Heat Exchanger

lAW - In Accordance With
IC - Initiating Condition
ICMF - Initial Contact Message Form
IDLH - Immediately Dangerous to Life and Health
IPEEE - Individual Plant Examination of External Events
IRM - Intermediate Range Monitor
ISFSI - Independent Spent Fuel Storage Installation
I/S - In Service

Keff - Effective Neutron Multiplication Factor
KI - Potassium Iodide
KV - Kilovolt

LAC - Lower Alloways Creek
LCO - Limiting Condition for Operation
LDC - Learning Development Center (aka - NAB or TB2)
LDE - Lens Dose Equivalent
LEL - Lower Explosive Limit
LER - Licensing Event Report
LFL - Lower Flammability Limit
LLD - Lowest Level Detectable
LOCA - Loss of Coolant Accident
LOP - Loss of Offsite Power

Hope Creek Page 3 of 6 Rev. 0 (RAI)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-233

LPCI
LPZ
LWR

Low Pressure Coolant Injection
Low Population Zone
Light Water Reactor

MCR
MDA
MEA
MEES
MET
MOU
MRO
MSCRWL
MSCP
MSIV
MSIVSS
MSL
MSL
mR
MW

NAB
NAWAS
NCO
NDAB
NEI
NEO
NESP
NETS
NFE
NFPB
NJSP
NOAA
NORAD
NPP
NPV
NRC
NSSSS
NUMARC
NWS

OBE
OCA
ODCM
OEM
OHA

Hope Creek

Main Control Room.)-...
Minimum Detectable Amount
Minimum EclU'sion Area,
Major Equipment & Electrical Status (Form).
Meteorological.,
Memorandum of Understanding
Medical Review Officer
Minimum Steam Cooling RPV Water Level
Minimum Steam Cooling Pressure -

Main Steam Isolation Valve -,,.-.
Main Steam Isolation.Valve.Sealing System-
Main Steam Line
Mean Sea Level
milliRoentgen
Megawatt

Nuclear Administrative Building
Nati06al Attack Warning Alert System
Nuclear Co6ntroil Oplerator
Nuclear Depa'tment Administration Building. (TB2).,

- Nuclear Energy.. Institute. .., " ..
- Nuclear Equi.mentf bpeliator. - . -
- National Ehnvi6Onhmnnt6l Stidies P rojecdt
- Nuclear Emergency-TeleConmnunications System

- Nuclear Fue!l: Engineer i:i•;i••• -. :i i,.,:• .,,•,-:

- Normal Full Power Background
- New Jersey State Police

National Oceano'gra'phicrand Atmospheric Administration
- North American Aerospace Defense Command,.
- Nuclear Power Plant
- North Plant Vent
- Nuclea'r Regulatory Commission .
- Nuclear Steam Supply Shiutoff, System-..

Nucle'.r Management aidResbources Coundil
- National Weather Service

Operating Basis Earthquake -

Owner Controlled Area -

- Offsite Dose Calculation Manual, :,.
- Office of Emergency Management (NJ)
- Overhead Annunciator
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HCGS ECG - EAL Technical Bases EP-HC-1 11-233

OPCON - Operational Condition
ORO - Offsite Response Organization
OSB - Operational Status Board (Form)
OSC - Operations Support Center

PA - Protected Area
PA - Public Address
PAG - Protective Action Guideline
PAR - Protective Action Recommendation
PC - Primary Containment (Barrier)
PCIG - Primary Containment Instrument Gas System
PCIS - Primary Containment Isolation System
PPC - Plant Process Computer
PRM - Process Radiation Monitor
PSEG - Public Service Enterprise Group
PSIG - Pounds Square Inch Gauge

R - Roentgen
RAD - Radiation
RAL - Reportable Action Level
RC - Reactor Coolant
RCA - Radiologically Controlled Area
RCAM - Repair and Corrective Action Mission
RCIC - Reactor Core Isolation Cooling
RCS - Reactor Coolant System (Barrier)
REM - Roentgen Equivalent Man
RHR - Residual Heat Removal (Containment Heat Removal)
RM - Recovery Manager
RM - Radiation Monitor
RMO - Recovery Management Organization
RMS - Radiation Monitoring System
RPS - Radiation Protection Supervisor
RPS - Reactor Protection System
RPV - Reactor Pressure Vessel
RRCS - Redundant Reactivity Control System
RSM - Radiological Support Manager
RWCU - Reactor Water Cleanup (System)

SACS - Safety Auxiliaries Cooling System
SAE - Site Area Emergency
SAM - Severe Accident Management
SAS - Secondary Alarm Station (Security)
SBO - Station Blackout
SCBA - Self Contained Breathing Apparatus
SCP - Security Contingency Procedure
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HCGS ECG - EAL Technical Bases EP-HC-1 11-233

SDE
SDM
SLC
SJAE
SM
SNM
SNSS
SOS
SPDS
SPV
SRM
SRO
SRPT
SRV
SSC
SSCL
SSE
SSWS
SSNM
STA
SW

TAF
TDR
TEDE
TIP
TLV
T/S
TSC
TSS
TSTL
TSTM

UE
UFSAR
UHS
USCG

- Shallow Dose Equivalent
- Shutdown Margin
- Standby Liquid Control
- Steam Jet Air Ejector
- Shift Manager
- Special Nuclear Material
- Senior Nuclear Shift Supervisor
- Systems Operations Supervisor (Security).
- Safety Parameter Display System
- South Plant Vent
- Source Ranige'Monitor..,:.-
- Senior Reactor Operat-r
- Shift Radiation Protection Technician
- Safety Relief Valve
- Structure, System or Component
- Station Status Checklist
- Safe Shutdown Earthquake
- Station Service Water System
- Stiategic Special Nuclear Material
- Shift Technical Advisor
- Service Water

- Top of Active Fu. el', , ; ,.
- Technical Docubmeni- Room
- Total Effective Dose. E.uivalent.-,.:
- Traversing Incore. Probe

- Thresold Limif Valbe;
Technical Specifica tions
Technical Support Center
Technical Sulpport Spe .rvisor

- Technical Support Team Leader,- ... " .
- Technical Support TeamrMermber':'

Unusual Event
- Updated Final Safety'Analysis. Report
- Ultimate Heat Sink ..

United States Coast Guard

Volts Direct CurrentVDC

WB Whole Body .,:: , , •,;:, .' •...
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HCGS ECG - EAL Technical Bases EP-HC-1 11-234

Attachment 5 - HCGS-to-NEI 99-01 EAL Cross-Reference

This cross-reference is provided to facilitate association and location of a Hope Creek
Generating Station EAL within the NEI 99-01, Rev. 05, IC/EAL identification scheme. Further
information regarding the development of the HCGS EALs based on the NEI guidance can be
found in the EAL Comparison Matrix.

HCGS NEI 99-01

EAL IC Example
EAL

RU1.1 AU1 1

RU1.2 AUl 1

RU1.3 AU1 3

RU2.1 AU2 1

RU2.2 AU2 2

RA1.1 AA1 1

RA1.2 AA1 1

RA1.3 AA1 3

RA2.1 AA2 2

RA2.2 AA2 1

RA3.1 AA3 1

RS1.1 AS1 1

RS1.2 AS1 2

RS1.3 AS1 4

RG1.1 AG1 1

RG1.2 AG1 2

RG1.3 AG1 4

CU1.1 CU3 1

CU2.1 CU7 1

CU3.1 CUl 1

CU3.2 CU2 2

CU3.3 CU2 1

CU4.1 CU4 1

Hope Creek Page 1 of 5
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HCGS ECG - EAL Technical Bases EP-HC-1 11-234

HCGS "1E1 99-01
Example

EAL ExapEAL

QUA4.2 CU4 ,2.

CU5.1 CU6 112.
CU6 i... C0U8 . ... 1,

C~11 A3 1

CA3,1- CA1 1

_.CA3.2. CA'. 2

CA4.1 cA4 1,2

CS...CS3.1 CS0 1 1.2

cs3.2 .... CS 3:.-

CG3.1. 00'

CG3.2 . CG1' .

EUI 1 E-Hi1

.HU-1:1 HU-i

.H. 1..2 -. HU1 2.

H.- ",:-.3- H4

. U1.4 . HUI_. ..

HU 3.5 H... 5" 5

HU2I.. HU2 1

HU.42 HU2 2

HU3A HY3 1

H U3S2. HU03 .

H 4 . .. H .. .. 1,2,3
HU6A HU1 -1

HA1.61 - HAl

HAI.2 HA1! 2

HA1.3 HAI •4

HA1. .. H. 3

. HA1.5 HA'l 5

Hope Creek Page 2of 5 Rev; 0 (RAI)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-234

HCGS NEI 99-01

EAL IC Example
EAL

HA1.6 HA1 5

HA2.1 HA2 1

HA3.1 HA3 1

HA4.1 HA4 1,2

HA5.1 HA5 1

HA6.1 HA6 1

HS4.1 HS4 1

HS5.1 HS2 1

HS6.1 HS3 1

HG4.1 HG1 1,2

HG6.1 HG2 I

SU1.1 SUl 1

SU3.1 SU8 1

SU4.1 SU2 1

SU5.1 SU3 1

SU6.1 SU6 1,2

SU7.1 SU4 1

SU7.2 SU4 2

SU8.1 SU5 1,2

SA1.1 SA5 1

SA3.1 SA2 1

SA5.1 SA4 1

SS1.1 SS1 1

SS2.1 SS3 1

SS3.1 SS2 1

SS5.1 SS6 1

SG1.1 SG1 1

SG3.1 SG2 1
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HCGS ECG - EAL Technical Bases EP-HC-1 11-234

Fission Product,Barrier EALs..

HCGS NEl 99-01.,

EAL Barri6'r Thfeshold,,

FB3-L FC Loss 1

FB1-L ,,,,FC Loss2 2

FB2-L FC Loss 4

FB4-L ,,FC Loss 6;.

FB1-P F, P-Loss 2

FB2-P .FiC"P-Loss 6:.

RB2-L RO CS Loss 1

RBI.-L R.RS Loss 2

RB3-,L -,,.'RCS Loss 3
RB4-tL RS Loss 3

RB5; L :'RCS: Loss 6-..
SRB1;:,P I.CS. P-LosJs s?3.. i!

SRB2-P "RCoS P-Loss 3S

RB3-"P RCS.cs P-Loss 6!--

CBiL :CMT Loss 1

CB27L GMT Loss 1

cB3-L -CMT Loss 3

CB4.:L ...CMT Loss 3

CB5-L CMT Loss 3

CB6-L 6MT Lo'ss 6,

CB2-P CMT: P-Loss: 1 --

CB3-P CMT P-Loss 1..

CB4-P C.MT. P-L'oss.!.C'-.

CB1 P C P-LoS.2--.',:,:'

CB5-P CMT P-Loss 4-:

CB6-P CMT P-Loss 6

Hope Creek Page 4 of:5- Rev. 0 (RAI)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235

Attachment 6- Hope Creek EAL Rad Set-Point
Calculation Document

Purpose:

This is a reference document that contains the methodology and calculations used in developing the
thresholds for radiological release based Emergency Action Levels (EALs). The radiological EALs
covered under this document are based on EALs AUl, AAl, AS1 and AG1 in NEI-99-01, Rev.'05,
"Methodology for Development of Emergency Action Levels".

Reference Materials:

* NEI 99-01, Rev. 05 - Methodology for Development of Emergency Action Levels, EALs
AU1, AA1, AS1 and AG1

* NEI 99-01, Rev. 05 - Appendix A: Basis for Radiological Effluent EALs
* Hope Creek ODCM Rev. 24
* EPA 400-R-92-001, Manual or Protective Action Guides and Protective Actions for Nuclear

Incidents

Terms & Calculation Constants and origin:

a ODCM - Offsite Dose Calculation Manual

* Hours in one year: 365.25 days X 24 hrs/day = 8766 hours

* EDE - Effective Dose Equivalent

* CDE - Committed Dose Equivalent

* CEDE - Committed Effective Dose Equivalent = CDE X Weighting Factor (thyroid per 10 CFR 20)

* TEDE - Total Effective Dose Equivalent = EDE + CDE

* FRVS - Filtration Recirculation Vent System

* NPV - North Plant Vent

* SPV- South Plant Vent

* HTV - Hardened Torus Vent

* PAG - Protective Action Guideline: Per EPA = 1 00mRem TEDE dose or 5000 mRem thyroid
dose. Actual or projected values above these guidelines will require offsite protective actions to be
implemented.
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HCGS ECG - EAL Technical Bases EP-HC_1 11-235

" ODCM Rad Effluent Limit.- 5Q0 mRem/year is a total site Noble Gas limit that includesSalem 1,
Salem 2 and'Hope Creek. Therefore, ' -tpe Creek will have an administratively cdntrolled limit of
the total site limit or 250 mRem/year fo6i EAL-`calculdtidonpurposes.-

" Allocation Factor (AF) = .5 - As defined in the Hope Creek ODCM, (page 85) this is an
administrative control imposed to, ensure that, the combined releases from Salem Units 1: and 2 and
Hope C'reek will not exceed the regu.ory limt fro. the site. The. Ste, AF is only used in the UE
and AleA EALs. ,

" X/Q = Site Specific Atmospheric dispersion to the site boundary.
Hope Creek Value = 2.14E-06 sec/m3. Origin - Hope Creek ODCM, Rev. 24, Table 2-2,.
Parameters for Gaseous Alarm Setpoint Determinations.

, . 3
DRCF Site Specific Dose Rate Conversion Factor. Hope Creek = 7.8E+03 mreln/year per uCi/ m.
Origin - Hope Creek.ODCMK Rev. •24 Table C-1, Effective Dose Factors, Noble Gases - Total
Body and Skin - Total Body Effective Dose Factor.

Hope Creek EALS -Index: (Radiological Release EAL Calculations) Page #:,

Unusual Event EAL AU 1.1 - (Default Release Rate EAL) 4
Unusual Event EAL AU1.2 -(2 time alarm) No Calc needed"- '
Unusual Event EAL AU 1.3 - (Sample Analysis Concentration) 5
Uriusual Event EAL AU .4 - (P6eirneter Moniiorifhg Systef'i- N.A)'"
Unusual Event EAL AU 1.5 - (Dose Assessment - NA)

Alert EAL AA 1.1 - (Default Release Rate EAL) 7
Alert EAL AA1.2 - (200 time alarin) No Calc needed
Alert EAL AAl.3 - (Sample Analysis Concentration) 8
Alert EAL AA1 .4- (Perimeter Monitoring System - NA)
Alert EAL AA1.5 - (Dose Assessment - NA)

Site Area Emergency EAL AS 1.1 - (Default Release Rate EAL) 10
Site Area Emergency EAL AS 1.2 - (Dose Ass'" iment)' " 11
Site Area Emergency EAL AS1.3 - (Perimeter Monitoring Sys - NA)
Site Area Emergency EAL AS 1.4 - (PA boundary dose rate)" ' ' 12"
Site Area Emergency EAL AS 1.4 -. (1-131 Field Survey Sample Analysis) 13

General Emergency EAL AGI .1 - (Default Release Rate EAL) 15
General Emergency EAL AG1.2 - (Dose Assessment) 16
General Emergency EAL AG1.3 - (Perimeter Monitoring Sys - NA)
General Emergency EAL AG1.4 - (PA boundary dose rate) 18
General Emergency EAL AG1.4 - (1-131 Field Survey Sample Analysis) 19

. .7 . . . . .
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HCGS ECG - EAL Technical Bases EP-HC-111-235

Submitted By: Craig Banner Date: 12-15-09

EP Review By: Gary Young Date: 12-17-09

Technical Review: Jenny Shelton Date: 6-04-10

HC SFAM Review: _ John Molner Date: 6-04-10

Date: 6-09-10CFAM Approval: David Burgin

(Signatures on File)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235

Calculation for: Unusual Event EAL AUI.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Hope Creek Radiological Release Rate value that equates to a Release that is > 2 times the
ODCM limit of 500 ffiRem/year.

Discussion:

The ODCM limit of 500 mRe6iIyear is a total site limit that includes Salefin 1, Salem 2 and Hope Creek.
Therefore, Hope Creek will have an administratively controlled limit of ½/2 the total site limit or 250
mRemr/year for EAL calculation purposes.

This EAL does not include Iodine Rele ase Rates, since the Plant Vent does not have an Iodine detector.

Release Rate = Total Noble Gas Release Rate from Hope Creek (FRVS, NPV, SPV, HTV) which would
result in a TEDE Do'se Rate of 250 toRem/year. The EAL value vwill be 2 times the release rate.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:

Release Rate (uCi/Sec) = ODC0MLiinit(m Re m / year) * (SiteAllocationFactor)

(ODCMX / Q) * (ODCMDRCF)

ODCM Limit = 500 mRem/Year
Hope Creek ODCM X/Q = 2.14E-06 sec/m 3

Hope Creek ODCM DRCF = 7.80E+03 mRem/yr/uCi/m3
Site Allocation Factor = 5.00E-01

Release Rate (uCi/Sec) = (50077 Re 771/ yr) * (5.00E - 01)

(2.14E - 06sec/m3 ) * (7.80E + 0371 Rem /Yr / pCi / i&)

Release Rate = 1.50E+04 uCi/Sec (Also the Tech Spec/ODCM Limit Release Rate Value)

EAL Value = 2 times the Release Rate

UE EAL Value: (EAL # RU1.1)

Total Hope Creek Noble Gas Release Rate > 3.OOE+04 ptCi/sec

Calculation for: Unusual Event EAL AU1.3 - (Sample Analysis Concentration)

Objective of Calculation:

Hope Creek Page 4 of 20 Rev. 0.(RAI)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235

Provide a Radiological Release Noble Gas and Iodine Sample Concentration that equates to a Release
that is >2 times the ODCM limit of 500 mRem/year.

Discussion:

The ODCM limit of 500 mRem/year (Noble Gas/Total Body) and 1500mRenlryear (I-13 1/Child
Thyroid) is a total site limit that includes Salem 1, Salem 2 and Hope Creek. Therefore, Hope Creek
will have an administratively controlled limit (allocation factor) of ½ the total site limit or 250
mRem/year (Noble Gas/Total Body) and 750 mRerl/year (1-131/Child Thyroid) for EAL calculation
purposes. This allocation factor is used in the calculation that derived the Noble Gas and Iodine release
rates.

Hope Creek has three release points for which sample concentration thresholds are needed.
* FRVS - Filtration Recirculation Vent System
* NPV - North Plant Vent
" SPV - South Plant Vent

Derivation / Calculation:

Calculation of the threshold sample concentrations are as follows:

Formula: Concentration (uCi/cc) =
ODCM ReleaseRate * 2

Coin.versionFactor * VentFlowRate

1 .50E + 04,uCi / sec* 2 71O-3g/c
FR VS Noble Gas Sample Concentration = 1.E +2 = 7.10E-03 gCi/cc

472x9000cfm

FR VS I-131

NPV Noble Gas

NPVI-131

SPV Noble Gas

SPVI-]3]

SaMpleC1centration 1.74E + OlPCi / sec* 2 - 8.20E-06 .iCi/cc
472x9000cfi7

1.50E + 04pCi / sec* 2

Sample Concentration= = 1.52E-03 .Ci/cc
472x4.19E + 04cfri

SaMpleCo77ceWtrtion = 1.74E + 0l/uCi/ sec* 2 = 1.80E-06 piCi/cc
472x4.19E + 04cf77

Sample Concentration = 1.50E + 04pCi / sec*2 1.44E-04 2.Cicc
472x4.40E + 05cfir

Sample Concentration = 1.74E+OlkCi/sec*2 = 1.68E-07 pCi/cc
472x4.40E + 05cfin

Where:
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235'

0 ODCM limit Release Rate of 1.50E+04 pCi/sec per calculation perfon-ned for EAL
AUI.1.

* ODCM limit (Thyroid/I-131) Release Rate of 17.4 uCi/Sec as per ODCM, Rev. 24,
Section 2.3.2 -

* 2 = EAL criteria of 2X Tech Spec/ODCM value

S472 = conversion factor (28,317 cc/ft3 x f imln.6O seq.)
S.9000 cfn- FRVS Vent. Flow (miaximum) (ODCM Table 2-2)
* 4.19E+04 cfm = NPV Vent Flow (maximum) (ODCM Table 2-2)
* 4.40E+05 cfm= SPV-Vent Flow (maximum) (ODCM Table 2-2)

UE EAL Values: (EAL# RU1.3)

FRVS Noble Gas Sample Concentration
FRVS 1-131 Sample Concentration

> 7.10E-03 ýCi/cc
> 8.20E-06 ptCi/cc-;.:--;.

NPV
NPV

Noble Gas Sample Concentration > 1.52E-03 pCi/cc
1-131 Sample Concentratjion" >j.80E pCi/cc

.. .. .. - ' " " '• ' ' " '\ t . .. . .. .•.t "

SPV
SPV

Noble Gas Sample Concentration
1-131 SampleConcentratln-

> 1.44E-04 pCi/cc
>,. L68E-074 Ci/cc
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235

Calculation for: ALERT EAL AA1.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Radiological Release Rate value that equates to a Release that is > 200 times the ODCM limit
of 500 ioRero/year.

Discussion:

The ODCM limit of 500 mRemoyear is a total site limit that includes Salem 1, Salem 2 and Hope Creek.
Therefore, Hope Creek will have an administratively controlled limit of V2 the total site limit or 250
rnRemlryear for EAL calculation purposes.

This EAL does not include Iodine Release Rates, since the Plant Vent does not have an Iodine detector.

Release Rate = Total Noble Gas Release Rate from Hope Creek (FRVS, NPV, SPV, HTV) which would
result in a TEDE Dose Rate of 250 mRern/year. The EAL value will be 200 times the release rate.

Derivation / Calculation:

ODCM Linmt Calculation for Noble Gas:

Release Rate (uCi/Sec) = TS / ODCMLimit(in Rem / year) * (SiteAllocationFactor)
(ODCMX / Q) * (ODCAMDRCF)

ODCM Limit = 500 mRem/Year
Hope Creek ODCM X/Q = 2.14E-06 sec/m3

Hope Creek ODCM DRCF = 7.80E+03 mRemr/yr/uCi/m 3

Site Allocation Factor = 5.OOE-01

Release Rate (uCi/Sec) =
(500m Re 777 / yr) * (5.OOE - 01)

(2.14E - 06sec/rn 3) * (7.80E + 03mn Rem / yr / PCi / T7 3)

Release Rate = 1.50E+04 uCi/Sec (ODCM Limit Release Rate Value)

EAL Value = 200 times the Release Rate

UE EAL Value: (EAL# RAI.1)

Total Hope Creek Noble Gas Release Rate > 3.OOE+06 jtCi/sec

Hope Creek Page 7 of 20 Rev. 0 (RAI)
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HCGS ECG - EAL Technical Bases EP-HC-'l 11-235

Calculation for: ALERT EAL AA1.3 - (Sample Analysis Concentration)

Obiective of Calculation:
I

Provide a Radiological Release Noble Gas and Iodine Sample Concentration that equates to a Release
that is 200 times the ODCM limit of 500 mRemn/year.

Discussion:

The ODCM limit of 500 mRem/year (Noble Gas/Total Body) and 1500mRem/year (1-131/Child
Thyroid) is a total site limit that includes Salem 1, Salem 2 and Hope Creek. Therefore, Hope ,Creek
will h~ve"afadiriinihsfatPelyc6'tfoblled.liihit-(allo6atibn; fictoi) of 2. the total site limit or 250".
mRerm/yiear(Nobl'e Gas/T al Bod-y) and7-5d iiiRem/year(I-13 1/Clhild Thoiyod) for EAL calculation
purposes. This allocation factor is used in the calculation that derived the Noble Gas and Iodine release
rates.

Hope
'0

Creek has three release points for which sample concentration thresholds are needed.
FRVS - F•ltratioii Recir-ulatio-fi V•ht Ssstem .

NPV - Noýrth.Piait Ven"-" ."t'"
SPV - South Plant Vent

Derivation / Calculation:

Calculation of the threshold sýample concentrations are as follows:

ni ,,.~ \ ODCM-Rel.aseRdte *200
Frmul ua: Coricentration ý Uk'../ cc) =

ConversionFactor * VentFlowRate

Refer to Basis Section for EAL 6.1 .1.d for the 10 CFR 20, Appendix B Noble Gas and th'yrdid"
Committed Dose release rate calculations.

Calculation of the threshold sample concentrations are as follows:

FR VS Noble Gas Sample Concentration I ..50E+ "Ci/sc* 2Q = 710E-01 ICi/ec

472X9000cfin

FR VS 1-131 Sample Concentration =

1.74E±+ 0ouci /sec* 200
= 8.20E-04 #Ci/cc

472x9000n .....

NTPV Noble Gas Sample Concentration= 1.50E + O4pCi /sec* 200 . .=1.52E-01 •Ci/cc
l Gas S 472x4.19E + 04cfin

'>;:," ' " " .•.- "• • ;' ,. "•"•"•~~." . ,'' ':-" • " "" ""

NPVI-131

Hope Creek

Sample Concentration =
1 .74E + 0luCi / sec*2 = 1.80E-04 IaCi/cc

472x4.19E + 04cfn
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235

SPVNoble Gas Sample Concentration = 1.50E +04pCi/sec* 200 = 1.44E-02 ýLCi/cc
472x4.40E + 05cfin

SPVI-]31
l.74E + O]/kCi/sec* 200Sample Concentration = 1.74E_+______/_sec*_200= 1.68E-05 pxCi/cc

472x4.40E + 05cfmi

Where:
" Hope Creek ODCM limit Release Rate of 1.50E+04 jiCi/sec per calculation performed

for EAL AU 1.1.
* Hope Creek ODCM limit (Thyroid/I-131) Release Rate of 17.4 uCi/Sec as per ODCM,

Rev. 24, Section 2.3.2 -
• 200 = EAL criteria of 200X Tech Spec/ODCM value

* 472 = conversion factor (28,317 cc/ft3 x 1 min./60 sec.)
* 9000 cfin = FRVS Vent Flow (maximum) (ODCM Table 2-2)
* 4.19E+04 cfin = NPV Vent Flow (maximum) (ODCM Table 2-2)
* 4.40E+05 cfin = SPV Vent Flow (maximum) (ODCM Table 2-2)

UE EAL Values: (EAL# RA1.3)

FRVS Noble Gas Sample Concentration
FRVS 1-131 Sample Concentration

NPV Noble Gas Sample Concentration
NPV 1-131 Sample Concentration

SPV Noble Gas Sample Concentration
SPV 1-131 Sample Concentration

> 7.10E-01 ptCi/cc
> 8.20E-04 pxCi/cc

> 1.52E-01 ýLi/cc

> 1.80E-04 tCi/cc

> 1.44E-02 jCi/cc
> 1.68E-05 XtCi/cc
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235

Calculation for: SITE AREA EMERGENCY_- EAL AS1.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Radiological Release Rate value that equates'to a Release resulting in an offsite dose of > 100
mrem TEDE at or beyond the site boundary.

Discussion:

This IC addresses. radioactivity releases that result in dose. at or beyond the, site boundary that exceed
10% of the EPA Protective Action Guides (PAGs). Releases of this magnitude are associated with the
failure of plant systems needed for the prTotection of the. publi.c.
The monitor reading EALs should be dete3inid tsing ado s'e assrsientmethbd that back calculates

from the dose values specified in the IC. Snece doses are 'general y not momitored m`-r'6al-time, it is
suggested that a release duration ofonehourbe astumed; and thatthe EALs' be son a site speific

I, ,' " ' " . "- " ' ' :-.. . . q - & :, ., " . : " " " ". .- .- - " IJ t -

boundary (or beyond) dose of 100 mrieffi WhOle b-ody. Iodine Release Rates for this EAL are excluded
since the Plant Vent Radiation Monitoring System does not include an Iodine detector.

The meteorology and source term used are the same as used for determining AUl and AA1 monitor
reading EALs.

Release Rate = Total Noble Gas Release Rate from Hope Creek which` ,'6ild .reult- inaiTEDEDse
Rate of> IOOmRem/hr at the site boundary or beyond.

Derivation / Calculation: . :'..-, :w, ...... -

ODCM Limit Calculation for Noble Gas:
• •" ...................................................- " "-..):"'

Release Rate (uCi/Sec) (10%PG) Re (accuulatedinlhour)
(6 C M- cX/Q) * (OD MDRA F

10% ofPAG = 100 l rem/hr d6oge~a6'cmuated in 1 li6r..
Hope Creek ODCM X/Q 9 2.14E-76,se06 im.. . .. . .

HC ODCM DRCF = 8.9E-01 mnRemihr/uCiin 3 (7.80E+033 aRem/yr/.-iCi/ mn3 /87 66I rs/Tr)

Site Allocation Factor = not used for SAE and GE EALs

Release Rate (uCi/Sec) =10077 Re m.(doseaccuniuiatedi7llhour)
(2.14E - 06sec/71 3 ) * (8.9E - 0 lm Re m / hr / uCi / 73)

SAE EAL Value: (EAL# RSJ.1)

Total Hope Creek Noble Gas Release Rate > 5.25E+07 uCi/Sec
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Calculation for: SITE AREA EMERGENCY - EAL AS1.2 - (Dose Assessment)

Objective of Calculation:

Using actual meteorology, provide a dose assessment SSCL threshold TEDE 4-Day Dose value that is
equivalent to a TEDE dose of> 100 rnRem and a Thyroid-CDE Dose of> 500 mRern.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that exceed
10% of the EPA Protective Action Guides (PAGs). Public protective actions will be necessary. Releases
of this magnitude are associated with the failure of plant systems needed for the protection of the public
and involve fuel damage.

Derivation / Calculation:

The dose assessment output on the SSCL is reported at varying distances from the plant as a TEDE 4-
Day dose. This TEDE 4-day dose assumes a 4 hr release duration. To obtain the approximate dose for a
projected release condition of 1 hour, the TEDE 4-day dose value would need to be divided by 4.

A TEDE 4-Day Dose > 4.OE+02 mRem correspond directly to an EDE dose rate value of 100 mRem/hr
and exceeds 10% of the EPA Protective Actions Guides (PAGs). The Thyroid-CDE Dose > 2.0E+03
iRem correspond directly to an CDE dose rate value of 500 mRernihr and exceeds 10% of the EPA
Protective Actions Guides (PAGs) which was established in consideration of the 1:5 ratio of the EPA
PAG for TEDE and thyroid CDE..

Dose Assessment using actual meteorological data provides an accurate indication of release magnitude.
The use of dose assessment based EALs is therefore preferred over the use of Release Rate based EALs
which utilize calculations which have built-in inaccuracies because ODCM default Meteorological data
is used.

SAE EALs Values: (EAL# RS1.2)

Dose Assessment TEDE 4-Day Dose > 4.OE+02 mRem

Dose Assessment CDE Dose > 2.OE+03 mRem - based on Dose Assessment using
Plant Vent effluent isotopic sample analysis as input to MIDAS and NOT based on a default Noble Gas
to Iodine Ratio

Hope Creek Page 11 of 20 Rev. 0 (RAI)
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Calculation for: SITE AREA EMERGENCY - EAL AS1.4 - (PA boundary dose rate)

Objective of Calculation:

Provide a PROTECTED AREA Boundary dose rate that equates to an offsite dose of> 100 mRem
TEDE.

Discussion:

This IC addresses radioactivity releases that result in field survey results (closed window) dose'rat•iS.
greater than 100 miR/hr expected to continue for 60 minutes or longer at or beyond the site boundary.
This'vaiu 'Ixeeds' 10%/of te EPAK Protecoiv Gviides (PA-Gs): Releases of this Piag"Titde are

asso~ciatdidhew1 thite faihir& ofp phi ý"yst re- deid"foi the p~o'te6ti fio6f, thlublic::

Derivation / Calculation:

A Field Measured Dose Rate of> .OE+02 mnRem/hr corresponds directly to a dose6values tliat exceed.
10% of the EPA Protective Actions Guides (PAGs).

SA EAL ValUe: (EAL#R:S.3 ..

II

Dose' Rate:> 100 me/hr,'
.- ,: -,. • .i ,, ..
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Calculation for: SITE AREA EMERGENCY - EAL AS1.4 - (1-131 Field Survey Sample Analysis)

Objective of Calculation:

Provide a Field Survey Sample Analysis value that equates to an offsite release that would result in a
dose of> 500 mRem Thyroid CDE at or beyond the PROTECTED AREA Boundary.

Discussion:

This EAL addresses a radioactivity release field survey I- 131 sample concentration or count rate that
would result in a Thyroid CDE dose of greater than 500 mRem for one hour of inhalation at or beyond
the site boundary. This value exceeds 10% of the EPA Protective Action Guides (PAGs). Releases of
this magnitude are associated with the failure of plant systems needed for the protection of the public.

The Iodine-1 31 field survey sample concentration and count rate threshold is based on 1-131 dose
conversion factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-CDE Dose Rate of>
500 mRem/hr for 1-13 1.

Field Survey 1-131 Sample Analysis results are provided as both a sample concentration in units of
uCi/cc for field samples counted in a Multi-Channel-Analyzer (MCA) and as a count rate reading in
units of Corrected Counts per Minute (CCPM) for field samples analysis obtained using a radiation
count rate meter such as a RM-14 or E-140N with a HP260 probeattached.

Derivation / Calculation:

The release sample concentration calculations are as follows.

The sample concentration is calculated using the 1-131 Dose Conversion Factor fiom EPA-400:
Solving the following equation for jaCi/cc:

mRem/hr = ([LCi/cc)(Dose Conversion Factor)

Then;

5 0077 Re 777 / hr
1-131 Sample Concentration (jICi/cc) =L ) = 3.85E-07 0 RtCi/ec1.30E + 09toRero / pCi / cc /hr .8E0 gi

Where 1 .30E+09 mRem/pCi/cc/hr is the Dose Conversion Factor from EPA-400, Table 5-4, Thyroid
Dose, and includes the EPA breathing rate.

The Corrected Counts per Minute reading is calculated using the 1-131 Sample concentration, and
factors for using an RM-14 or E-140N with an HP260 probe.
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Solving the following equation for CCPM:

ýtCi/cc = C.(PM
CCPM

(Detector Efficiency)(Collection Efficiency)(Conversion Factor - DPM to pCi)(Volume - ft3 )(Conversion Factor - cc to ft3

Then; -.

CCPM = (3.85E-07 pCi/cc) (2.OOE-03 CCPM/DPM) (0.9) (2.22E+06 DPM/tCi) *
(10 ft3) (2.832E+04 cc/ft3) = 4.36E+02 CCPM

Rounded to:" 4.50E+02CCCPM (for ease Of reading valiie"on RM-14 or. E-140 instirument)

W here.,.: , " . : -. , " :.

CCPM = Corrected Coun ts per Minu
.""ith, a• j HP260 Pbi-obe. CCF

2:OOE-03 ' . Dector Efficiency -CCPA

0. 9 (or 90%) = Collection Efficiency
2.22E+ 06 = Conversion factor - DPM/,A

- ~ ~ VlUMe, .

.2-832E±.04= ,. - Cboih,'esiofiffactor ,-'Cctoft-
. >'..... ...• -•. -. , .. p,;,-; .•,.=.:,:• ... ,.. ...,, , . .• ...

SAE EAL Values: (EAL#RSLJ3)

1-131 Concentration > 3.85E-07 [tCi/cc

te using an RM-14 or E-140N
M = G ~osS CPM-BAg CPM
I/DPM-

zCi

......

Q . • : : i'• " !.. / ,: ., •. . .. ,',

3,. ;- i . • . .. :. .

HP 260 Probe Reading > 4.50E+02.c, .PM.

L, ( •'" ......
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Calculation for: GENERAL EMERGENCY - EAL AGM.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Radiological Release Rate value that equates to a Release resulting in an offsite dose of >
1000 mrem TEDE at or beyond the site boundary.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that exceed
the EPA Protective Action Guides (PAGs). Public protective actions will be necessary. Releases of this
magnitude are associated with the failure of plant systems needed for the protection of the public and
likely involve fuel damage.

The monitor reading EALs should be determined using a dose assessment method that back calculates
from the dose values specified in the IC. Since doses are generally not monitored in real-time, it is
suggested that a release duration of one hour be assumed, and that the EALs be based on a site specific
boundary (or beyond) dose of > 1000 mrem whole body. Iodine Release Rates for this EAL are
excluded since the Plant Vent Radiation Monitoring System does not include an Iodine detector.

The meteorology and source term used are the same as used for determining AU1 and AA1 monitor
reading EALs.

Release Rate = Total Noble Gas Release Rate from Hope Creek which would result in a TEDE Dose
Rate of > 1000 mRem/hr at the site boundary or beyond.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:

Release Rate (uCi/Sec) - (100%oJPA G)m Re m(accumulatedinlhour)
(ODCAMX / Q) * (ODCAIDRCF)

100% of PAG = 1000 mRemLhr dose accumulated in 1 hour
Hope Creek ODCM X/Q = 2.14E-06 sec/in 3

HC ODCM DRCF = 8.9E-01 mRem/hr/uCi/m 3 (7.80E+03 mRemiyr/uCi/ m3 / 8766 hrs/yr)
Site Allocation Factor = not used for SAE and GE EALs

Release Rate (uCi/Sec) = 100077 Re m(doseaccum ulatedinl hour)
(2.14E -06sec/ 773 ) * (8.9E - 0 l7 Re 7 / hr / uCi / m3)

GE EAL Value: (EAL# RGS1.1)

Total Hope Creek Noble Gas Release Rate > 5.25E+08 uCi/Sec
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Calculation for:_GENERAL EMERGENCY - EAL AG1.2 -(Dose. Assessment)-

Objective of Calculation:

Using actual meteorology, provide a dose assessment SSCL threshold TEDE 4-Day Dose value that is
equivalent to a TEDE dose of> 1000 mRem and a Thyroid-CDE Dose of> 5000 mnRem.

Discussion: .... • r .

This IC-:addresses !radioactivity releases that, result ir doses:at or .beyond .the:site boundary that exceed.,
the EPA Protective Action Guides (PAGs). Public protective actions will be necessary., Releases of this.
magnitude are associated with the failure of plant systems needed for the protection of the public and
involve faeldaffiage., ................ . -

Derivation / Calculation:.

The dose assessment output on the SSCL is reported at varying distances from the plant as a TEDE 4-
Day dose'i..This.,TEDE- 4-day dose assumesa 4-•h. release duration;,To-obtain the appfoximate dose for a.7'
projected release condition' of :1 hour, the TEDE 4-day dose value would need to be divided b.• 4I. "

A TEDE*4.-`DoSe >'.4.OE±03,mkern co0esoiddirectly toa.n EDE dbse-talue:,. 00.0of 10.00
l~elI and exceeds the EPA Protective Acti0os.G-tidoes (PAs). Tihe-thy{rloid-C•,E.Do's'eN/ 2.OE+04.I
mRem correspond directly to ank CDE dose rate value of > 5.000. mRem and exceeds the EPA
Protective Actions Guides (PAGs) which was established in consideiation of tht 1:5--tatio of the EPA,-..
PAG for TEDE and thyroid CDE..

Dose Assessment using actual meteorological data provides an accurate indication of release magnitude.
The use of dose assessment based EALs is therefore-preferred ove1 thd use of Release Rate based EALs
which utilize calculations which have builtnin•aciracies 6ecuse ODCM default Me'aoi-gicidata

is used.

GE EAL Values: (EAL# RG1.2) -

Dose Assessment TEDE 4-Day Dose,> 4.0E+03.mtRem.,..

Dose Assessment CD.E Dose >:-2.0.E+04 mRermn-.ba.sed on Dose Assessment using
Plant Vent effluent isotopic iSample analysis "as input to MIDAS.and NOT based on a default Noble Gas
to Iodine Ratio
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Calculation for: GENERAL EMERGENCY - EAL AG1.4 - (PA boundary dose rate)

Objective of Calculation:

Provide a PROTECTED AREA Boundary dose rate that equates to an offsite dose of >1000 mRern
TEDE.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that exceed
the EPA Protective Action Guides (PAGs). Public protective actions will be necessary. Releases of this
magnitude are associated with the failure of plant systems needed for the protection of the public and
likely involve fuel damage.

Derivation / Calculation:

A Field Measured Dose Rate of > 1.OE+03 mRem/hr corresponds directly to a dose values that exceed
the EPA Protective Actions Guides (PAGs).

GE EAL Value: (EAL# RG1.3)

Dose Rate > 1000 mRem/hr
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Calculation for: GENERAL EMERGENCY - EAL AG1.4 - (1-131 Field Surv6e Sample Analysis)

Objective of Calculation:

Provide a Field Survey Sample Analysis value that equates to an offsite release that would result in a
dose of->..5000 mRem Thyroid CDE at or beyorid the PROTECTED AREA Bounidary.•

Discussion:

This EAL addresses a radioactivity release field survey 1-131 sample concentration or count ratelthat,....
would result in a Thyroid CDE dose of greater than 5000 mnRern for one hour of inhalation at or beyond
the Site boundary..This"al.ue exceeds th EPA Protect iVeActiorii G.Uide's (PAGs).yReleasesof this

magniitud are associated. withtiie failieof plant'systels ne'ded foIl the pftction of the Public.d6 ar. asoitd ,.. -f~ u .l ' 'e ,"

The Iodine-131 field survey sample concentration and count rate threshold is based on 1-131, dose
conversion factors (DCFs) from FPA-400. The thresholds are based on a Thyroid-CDE Dose Rate of>
5000 mRem/hr for 1-131.

,;•:.:•: ,':•" " . ". ,.; '

Field. Survey.I- 131 Sample Analysis results:-areprovided as bothl a .amlple' concehitration in.units of
uCi/cc for field samples ýcounted in a Multi-Channel-Analyzer (MCA) afid as a- count•rate readinig. in'..
units of Corrected Counts per Minute (CCP!M) for field samples analysis obtained using a radiation
count rate mieter such as a RM-14 or E-140N with a HP260 probe attached' ,:. , , .i.

Derivation / Calculation: -

The release sample concentration calculations are as follows.

The sample concentration is calculated using the 1-131 Dose Conversion Factor from EPA-400:
Solving the following equation for paCi/cc:

mRem/hr = (pCi/cc)(Dose Conversion Factor)

Then;

5000mi Re in / hr
1-131 Sample Concentration (pCi/cc) = ( E091Re h /- ) = 3.85E-06 C.i/cc1.30E + 0977 Re777/ ,uCi / cc / hr-

Where 1 .30E+09 mRemnlpCi/cc/hr is the Dose Conversion Factor from EPA-400, Table 5-4, Thyroid
Dose, and includes the EPA breathing rate.
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The Corrected Counts per Minute reading is calulated using the 1-131 Sample concentration, and
factors for using an RM-14 or E-140N with an T--P260 probe.

Solving the following equation for CCPM:

jtCi/cc = CCPMCUM
(Detector Efficiency)(Collection Efficiency)(Conversion Factor - DPM to ýiCi)(Volume - ft3 )(Conversion Factor - cc to ft3

Then;

CCPM = (3.85E-06 jACi/cc) (2.00E-03 CCPM/DPM) (0.9) (2.22E+06 DPM/kCi) *
(10 ft3) (2.832E+04 cc/ft3) = 4.36E+03 CCPM

Rounded to: 4.50E+03 CCPlI (for ease of reading value on RMI-14 or E-140 instrument)

TT17iere.
CCPM =

2. OOE-03 =

0.9 (Or 90%,)
2.22E+06 =
loft3 =

2.832E+04

Corrected Counts per Minute using an M-14 07o E-]40N
i.'ith an HP260 probe. CCPM- Gross CPM- BKG CPM
Detector Efficiency - CCM,/DPM
Collection Efficiency
Conersion factor - DPM/Ai Ci
Volume

Coni'ersion factor - cc to ft 3

GE EAL Values: (EAL# RG1.3)

1-131 Concentration > 3.85E-06 [Ci/cc

HP 260 Probe Reading > 4.50E+03 CCPM
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1. PURPOSE

This document provides an explanation and rationale for each Salem Generating Station
(SGS) Emergency Action Level (EAL). It should be used to facilitate review of the SGS EALs,
provide historical documentation for future reference and serve as a training aid. Decision-
makers responsible for implementation of the Event Classification Guide (ECG) may use this
document as a technical reference in support of EAL interpretation. This information may
assist the Emergency Coordinator in making classifications, particularly those involving
judgment or multiple events. The information may also be useful in training, for explaining
event classifications to offsite officials, and facilitate regulatory review and approval of the
classification scheme.

The expectation is that emergency classifications are to be made as soon as conditions are
present and recognizable for the classification, but within 15 minutes or less in all cases of
conditions present. Use of this document for assistance is not intended to delay the
emergency classification.

This document is controlled pursuant to 10 CFR 50.54(q).

2. Emergency Classification Descriptions

The NRC and Federal Emergency Management Agency (FEMA) established four emergency
classes for fixed nuclear facilities.

An emergency class is used for grouping off-normal nuclear power plant conditions according
to their relative radiological seriousness and the time sensitive onsite and offsite actions
needed to respond to such conditions.

The four emergency classes are (in order of less severe to most severe):

* Unusual Event (UE)

* Alert (A)

" Site Area Emergency (SAE)

* General Emergency (GE)

2.1 Unusual Event

Events are in progress or have occurred which indicate a potential degradation of the level of
safety of the plant or indicates a security threat to facility protection has been initiated.

* The lowest level of emergency at the plant, which can usually be handled by the normal
operating shift.

Salem Page 2 of 11 Rev. 0 (RAI)
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* No releases of radioactive material requiring offsite response or monitoring are
expected unless further degradation of safety systems occurs. Dose consequences in
Unrestricted Areas would not reach 20 mRem TEDE.

2.2 Alert

Events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable life
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION.

* Emergency Response personnel are required in addition to the normal operating shift.
The entire emergency response organization is called in. The TSC is activated, and the
EOF and ENC are manned and may activate if needed for support.

* Any release of radioactive material is expected to be limited to a small fraction of the
EPA Protective Action Guideline exposure levels. Dose consequences in Unrestricted
Areas would not reach 100 mRem TEDE.

2.3 Site Area Emergency

Events are in progress or have occurred which involve an actual or likely failure of plant
functions needed for p0otectioh of thb public or HOSTILE ACTION that result in intentional
damage or malicious acts; (1) toward site personnel or equipmentthat could lead to the likely
failure of or; (2) that prevent effective access to equipment needed for the protection of the
public.

* The entire emergency response organization is activated.

* Any release of radioactive material is not expected to exceed EPA Protective Action
Guideline exposure levels beyond the plant boundary. Dose consequences in
Unrestricted Areas not to exceed 1000 mRem TEDE.

2.4 General Emergency

Events are in process or have occurred which involve actual or IMMINENT substantial core
degradation or melting with potential for loss of containment integrity or HOSTILE ACTIONS
that result in an actual loss of physical control of the facility.

* The entire emergency response organization is activated.

* Release of radioactive material can be expected to exceed EPA Protective Action
Guideline exposure levels of 1000 mRem TEDE in Unrestricted Areas.

3. Fission Product Barriers

Many of the EALs derived from the NEI 99-01 methodology are fission product barrier based.
That is, the conditions that define the EALs pertain to the loss or potential loss of one or more
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of the three fission product barriers. "Loss" and "Potential Loss" signify the relative damage
and threat of damage to the barrier. "Loss" means the barrier no longer assures containment
of radioactive materials; "Potential Loss" infers an increased probability of barrier loss and
decreased certainty of maintaining the barrier.

3.1 Barrier Descriptions

The EAL fission product barriers are:

Fuel Clad Barrier (FB): The Fuel Clad barrier consists of the zircalloy or stainless steel fuel
bundle tubes that contain the fuel pellets.

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

Containment (CB): The Containment barrier includes the containment building and
connections up to and including the outermost containment isolation valves. This barrier
also includes the main steam, feedwater, and blowdown line extensions outside the
containment building up to and including the outermost secondary side isolation valve.

3.2 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria for event classification relate to fission product barrier loss or potential
loss:

UNUSUAL EVENT

ANY loss or ANY potential loss of Containment

ALERT

ANY loss or ANY potential loss of either Fuel Clad or RCS

SITE AREA EMERGENCY

Loss or potential loss of ANY two barriers OR

Potential loss of 2 barriers with the loss of the 3 rd barrier

GENERAL EMERGENCY

Loss of ANY two barriers and loss or potential loss of third barrier
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Discrete threshold values associated with fission product barrier loss and potential loss are
given -in -Attachment 1-, Use of Fission Product Barrier Table. The bases for the thresholds are
discussed in the following ECG sections:

* EP-SC-1 11-221 EAL Bases for Fuel Clad Barrier

" EP-SC-111-222 EAL Bases for RCS Barrier

* EP-SC-1 11-223 EAL Bases for Containment Barrier

A point system (described in Attachment 1) is used to determine fission product barrier
emergency classification levels as well as Protective Action Recommendations (PARs) if a
General Emergency is declared.

4. EAL Relationship to EOPs

Where possible, the EALs have been made consistent with and utilize the conditions defined
in the SGS Emergency Operating Procedures (EOPs). While the symptoms that drive operator
actions specified in the EOPs are not indicative of all possible, conditions which warrant
emergency classification, they define the symptoms,.independent of initiating events, for which
reactor plant safety and/or fission product barrier integrity are threatened. When these
symptoms are clearly representative of one of the NEI Initiating Conditions, they have been
utilized as an EAL. This-.permits r'pid tclassificatidn of emergency situations based on plant
conditions without the need for additional evaluation or event diagnosis. Although some of the
EALs presenied herre are based on conditions defihed in the EOPs, c assif ication of
emergencies using these EALs is not dependent upon EOP entry or execution. The EALs can
be utilized independently or in conjunction with the EOPs.

5. Symptom-Based vs. Event-Based Approach

To the extent possible, the EALs are symptom-based; that is, the action level threshold is
defined by values of key plant operating parameters that identify emergency or potential
emergency conditions. This approach is appropriate because it allows the full scope of
variations in the types of events to be classified as emergencies. However, a purely symptom-
based approach is not sufficient to address all events for which emergency classification is
appropriate. Particular events to which no predetermined symptoms can be ascribed have
also been utilized as EALs since they may be indicative of potentially more serious conditions
not yet fully realized.

Salem Page 5 of 11 Rev. 0 (RAI)

Introduction



SGS ECG - EAL Technical Bases EP-SC-1 11-201

6. EAL Organization

6.1 EAL Groups

The EAL scheme is divided into three broad groups:

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

" 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
Operations operating modes.

" EALs applicable only under cold operating modes - This group would only be reviewed
by the EAL-user when the plant is in Cold Shutdown or Refueling operating modes or
when the Reactor Vessel is defueled.

The purpose of the groups is to avoid review of hot condition EALs when the plant is in a cold
condition and avoid review of cold condition EALs when the plant is in a hot condition. This
approach significantly minimizes the total number of EALs that must be reviewed by the EAL-
user for a given plant condition, reduces EAL-user reading burden and, thereby, speeds
identification of the EAL that applies to the emergency.

6.2 EAL Categories and Subcategories

Within each EAL group, EALs are assigned to categories/subcategories. Category titles
generally align with the EAL Recognition Categories of NEI 99-01.

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.
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The SGS EAL categories/subcategories and their relationship to NEI Recognition Categories
are -listed below.

SGS EALs

Category T Subcategory

Group: Any Operating Mode:

R- Abnormal Rad Release / Rad Effluent 1 - Offsite Rad Conditions
2 - Onsite Rad Conditions/Fuel Pool

Events
3 - CR/CAS Rad

E - ISFSI Spent Fuel Transit

H - Hazards & Other Conditions Affecting 1 - Natural & Destructive Phenomena
Plant Safety 2 - Fire or Explosion

3 - Hazardous Gas
4 - Security
5 - Control Room Evacuation
6 - EC Judgment

Group: Hot Conditions:

S - System Malfunction 1 - Loss of AC Power
2 - Loss of DC Power
3 - ATWT / Criticality
4 - Inability to Reach or Maintain

Shutdown Conditions
5 - Instruineniabion
6 - Communications
7 - Fuel Clad Degradation
8 - RCS Leakage

F.- Fission Product Barrier Degradation None

Group: Cold Conditionsý:

C - Cold Shutdown / Refuel System 1 - Loss of AC Power
Malfunction 2 - Loss of DC Power

3 - RcS Level
4- RCS Temperature
5 - Communications
6 - Inadvertent Criticality
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7. Operating Mode Applicability

With the exception of ISFSl (which is not assigned an operating mode), NEI 99-01 assigns
one or more operating modes to each EAL. The ISFSl EAL will be applicable in all operating
modes at Salem Generating Station; as such, operating mode applicability is N/A for the ISFSI
EAL.

7.1 Operating Mode Definitions

THERMAL
MODE Keff POWER* TAVG

1. Power Operation - 0.99 > 5% - 350 F

2. Startup > 0.99 < 5% > 350 F

3. Hot Standby < 0.99 0 > 350 F

4. Hot Shutdown < 0.99 0 > 200°F & < 350°F

5. Cold Shutdown < 0.99 0 < 200 F

6. Refueling ** < 0.95 0 < 140 F

Defueled NA NA NA - no fuel in Reactor
Vessel

* Excluding Decay Heat

** Fuel in the Reactor Vessel with the head closure bolts less than fully tensioned or with the
head removed

7.3 Applicability

The plant operating mode that exists at the time that the event occurs (prior to any protective
system or operator action is initiated in response to the condition) should be compared to the
operating mode applicability of the EALs. If a lower or higher plant operating mode is reached
before the emergency classification is made, the declaration shall be based on the operating
mode that existed at the time the event occurred.

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that have Cold
Shutdown or Refueling for mode applicability, even if Hot Shutdown (or a higher mode) is
entered during any subsequent heat-up. In particular, the fission product barrier EALs are
applicable only to events that initiate in Hot Shutdown or higher.
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8. EAL Technical Bases Organization

EAL technical bases are provided for each EAL according to:

• EAL category (R, E, H, S, F and C)

* EAL subcategory

Figures cited in EAL basis discussions are provided in Attachment 2. EAL defined terms and
abbreviations and acronyms are listed in Attachments 3 and 4, respectively.

For each EAL, the following information is .provided:

" EAL Category Letter & Title

" EAL Subcategory Number & Title

* Initiating Condition

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

* Operating Mode Applicability

One or more ofithe f6ilowing operating modes comprise the conditions to which each
EAL is applicable: 1 Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled, N/A - Not Applicable or All.

For Fission Product Barrier Table bases, OperatingMode Applicability is always
Operating Modes 1, 2, 3 and 4. For these EALs, the barrier threat (Loss or Potential
Loss) is listed.

" EAL# and Classification Level (EAL# & Point Value for Fission Product Barrier Table
EAL bases): •

The EAL number is a unique identifier to support accurate communication of the
emergency classification to onsite and offsite personnel. Fou'r characters define each
EAL identifier:

Category R, E, H, C and S EALs: (Example: SU7.1)

1. First character (letter) - Corresponds to the EAL category (R, E, H, C or S)

2. Second character (letter) - Emergency classification level: U for Unusual
Event, A for Alert, S for Site Area Emergency, or G for General Emergency.

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

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

Selected EALs in Category H have been designated as "Common Site" events.
These events are annotated with the phrase "(Common Site)" immediately
following the classification level.

Category F Fission Product Barrier EALs: (Example CB4-P)

1. First and second characters (letters) identify the barrier to which the EAL
applies.

FB: Fuel Clad Barrier

RB: Reactor Coolant Barrier

CB: Containment Barrier

2. Third character (number) - Sequential number beginning with the number
one (1) for the first threshold in the barrier loss or potential loss of the Fission
Product Barrier Table (Attachment 1)

3. Last character (letter) preceded by a dash (-) designates if EAL is for a

potential loss or loss of the barrier in question.

P: Potential Loss

L: Loss

* EAL (enclosed in rectangle)

Exact wording of the EAL as it appears in the EAL wallcharts.

* Basis

The basis discussion applicable to the EAL taken from NEI 99-01.
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" Explanation/Discussion/Definitions

Description of the site-specific rationale for the EAL.

* EAL Basis Reference(s)

Source documentation from which the EAL is derived. The first reference in each list
gives the NEI 99-01 IC and example EAL number. A cross-reference of SGS EALs and
NEI 99-01 ICs/EALs is given in Attachment 5.

9. REFERENCES

9.1 NEI 99-01 Revision 5, Methodology for Development of Emergency Action Levels,
Final; February 2008 (ADAMS Accession Number of ML080450149)

9.2 NRC Regulatory Issue Summary (RIS) 2003-18, Supplement 2, Use of Nuclear Energy
Institute (NEI) 99-01, Methodology for Development of Emergency Action Levels
Revision 4, Dated January 2003 (December 12, 2005) (ADAMS Accession Number of
ML051450482)

9.3 NRC Regulatory Issue Summary (RIS) 2007-02 Clarification of NRC Guidance for
Emergency Notifications During Quickly Changing Events, Dated February 2007
(ADAMS Accession Number of ML06237031 1)

9.4 Salem EAL Comparison Matrix - NRC submittal document that defines differences
between NEI 99-01, Rev. 05 and PSEG submitted Salem EALs
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EVENT CLASSIFICATION GUIDE (ECG) USE

NOTE

It is expected the Shift Manager (SM) always serves at the Emergency Coordinator
(EC) during the initiating event even if the SM is out of the control room. The Control
Room Supervisor (CRS) assumes operational command and control responsibility for
the shift crew but not as the EC. The CRS should ensure that the SM is immediately
called back to the control room on any conditions that require ECG assessment. Only
if the SM is not able (sick or hurt) may the CRS serve as the EC.

1. EC Judgment

The EALs described in the ECG are not all inclusive and will not identify each and every
condition, parameter or event which could lead to an event classification. The following
guidance should be used by the EC:

Initiating Conditions (ICs) are not written as EAL thresholds but do provide a one-line
event description which will coincide with a more detailed EAL threshold description.

All ICs/EALs have mode/operating condition (OpCon) applicability which must be
satisfied for an IC/EAL to be used for event classification.

IF an IC/EAL has been exceeded,

THEN, CLASSIFY the event lAW the EAL.

IF however, it is clear that the IC/EAL has NOT been exceeded (and will not),

THEN DO NOT CLASSIFY the event.

IF exceeding an IC/EAL threshold is questionable, (unclear),

THEN the EC must use his best judgement, as needed review the EAL Bases
document and CLASSIFY the event lAW the most appropriate IC/EAL.

In any case,

IF the plant conditions are equivalent to one of the four emergency classes as
described in Section 2 of EP-SC-1 11-201,

THEN CLASSIFY the event based on EC discretion lAW EALs HU 6.1 or HA6.1 or
HS 6.1 or HG 6.1 in the EC Judgment Section, EP-SC-111-212.
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2. Assessment Time

2.1 Timeliness

Assessment of an Emergency Condition should be completed in a timely manner, which is
considered to be within 15 minutes of when events are known or should have been known.
If an EAL specifies a duration time (e.g., loss of annunciators for 15 minutes or longer), the
assessment time runs concurrently with the EAL duration time and is the same length.

2.2 Duration Time Exceeded

If an event is recognized or re iported and the required duration time is known to have already
been exceeded or is unknown, the EAL assessment time is also complete and classification
per the subject EAL should be declared without hesitation.

3. Implementing Actions

The ECG is not a stand-alone document. At times, the ECG will refer the user to other
attachments or procedures for accomplishment of specific evolutions such as: Accountability,
Recovery, development of PARs, etc.

The ECG should be considered an "Implementing Procedure" and used in accordance with
the requirements of a Level 2::' R6fe rehce' Use procedure as defined in HU-A•A-04-X01,
Procedure Use and Adherence. The EGG classification sections allow for judgme^nt and
decision making as to whether or not an EAL is exceeded.

4. Classification

NOTE

Comparison of redundant instrumentation, indications, and/or alarms should be used to
confirm actual plant conditions.

The primary tools for determining the emergency classification level are the EAL wallcharts.
The user of the EAL wallcharts may (but is not required to) consult the EAL Technical.Bases in
order to obtain additional information concerning the EALs under classification consideration.
To use the EAL wallcharts, follow this sequence:

1. Assess the event and/or plant conditions and determine which EAL Group is most

appropriate.

2. Review EAL categories and subcategories on the appropriate wallcharts.

3. For each applicable subcategory, review EALs in the subcategory beginning with the
highest emergency classification level to the lowest classification level (left to right).

Salem Page 2 of 8 Rev. 0 (RAI)

Usage



SGS ECG - EAL Technical Bases EP-SC-1 11 -202

4. If the HOT conditions wallchart is employed, also review the Fission Product Barrier
(FPB) Table (Wallchart sheet 3) as follows:

a. Examine the FPB categories in the left column of the table.

b. Select the category that most likely coincides with event conditions.

c. Review all thresholds in this category for each fission product barrier.

d. For each threshold that is exceeded, identify its point value and determine the
classification level in accordance with the instructions on the Fission Product Barrier
Table (or in EAL Technical Basis, Attachment 1).

5. REVIEW the associated EALs as compared to the event and SELECT the highest
appropriate emergency. If identification of an EAL is questionable refer to paragraph 1
above.

If there is any doubt with regard to assessment of a particular EAL, the ECG EAL
Technical Basis Document should be reviewed. Words contained in an EAL that appear
in uppercase and bold print (e.g., VALID) are defined at the end of the basis for the
EAL. Words or numbers contained in an EAL that are in bold print but not uppercase
are EAL threshold values (e.g., _ 15 minutes).

6. If an EAL has been exceeded, equal level EALs or lower level EALs are not required to
be seperately reported as long as the applicable information is communicated to the
NRC using ECG Attachment 5, EP-SC-1 11 -F5, NRC Data Sheet Completion
Reference.

7. When the Shift Manager (SM) is the Emergency Coordinator, the Shift Technical
Advisor (STA) is responsible to perform an independent verification of the EAL
classification. The STA verification does not alleviate the requirement of the SM to
make a timely classification. Should the SM fill the STA role, independent verification of
the EAL classification will be delegated to another on-shift SRO, the Independent
Assessor.

8. Identify and implement the referenced ECG form based on the Emergency
Classification Level.

" Unusual Event Implement EC-SC-111-F1

• Alert Implement EC-SC-1 11-F2

• Site Area Emergency Implement EC-SC-111-F3

• General Emergency Implement EC-SC-111-F4

* Unusual Event (Common Site) Implement EC-SC-1 11-F8
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9. Continue assessment after classification and attachment initiation, by returning to the
EAL wallcharts to review EALs that may result in escalation/de-escalation of the
emergency level.

5. Emergency Short Duration Events

1. A Short Duration ehiergency event is a transitory event that meets or exceeds one or
more EALs for less than 15 minutes (i.e., action is taken and the plant returned to a
condition in which no EAL applies). For a Short Duration event the Control Room Staff
is aware of the event and realizes that an EAL had been exceeded.

2. Short Duration events that occur will be assessed and emergency classification made,
if appropriate, Within 15 minutes of controlroom indications or the receipt of the
information, indicating that an EAL has or had been exceeded. This classification is to
be made even if no EALs are currently being exceeded (i.e., actions have been taken
to stabilize the Plant such that no EALs currently apply).

3. For some events, the condition may be corrected before a declaration has been made.
The kei consideration in this situ ati6n is to determine whether or not further plant
damage ocdurred while the corrective actions were being taken. In some situations, this
can be readily determined, in other sitUatiohs, further anal~ses (e.g., coolant
radiochemistry sampling, may be necessary). Classify the event as indicated and
terminate the" emnierg'ehcy onIe assessmernt shows that there were no consequences
from th-e'eventi ad 6ther te'rminatioh criteria are met.

4. Guidance for classifying transient events addresses the period of time of 6vent
recognition and classification (1.5 minutes). However, in cases when EAL declaration
critria mbay be met moientarily durilng tle normal expected response of the plant,
declaration requirements sho uld not be considered to be met when the conditions are a
part of the designed plant responsee, or result from apprbpriate Operator actions.

6. Conditions Discovered After-the-Fact

There may be cases in which a plant condition that exceeded an EAL was not recognized at
the time of occurrence but is identified well after the condition has o'ccurred (e.g., as a result of
routine log or record review), and the condition no longer exists. In these cases, an
emergency should not be declared. Reporting requirements of 10 CFR 50.72 are applicable
and the guidance of NUREG-1 022, Rev. 2, Section 3, should be applied.

1. An After-the-Fact event is defined as an event that exceeded an EAL threshold and
was not recognized at the time of occurrence but is identified greater than 1 hour after
the condition has occurred (e.g., as a result of a routine log review, record review, post
trip review, engineering evaluation) and the condition no longer exists.

2. For an After-the-Fact event the Control Room Staff was either not aware of the event or
did not realize that an EAL was exceeded at the time of the occurrence.
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3. Plant emergency events that are in progress or have occurred with ongoing adverse
consequences/effects should not be considered After-the-Fact events and should
therefore be classified and declared as an ongoing emergency event.

4. EMERGENCY CONDITIONS - After-the-Fact events that occur will be assessed and
evaluated to ensure that no EAL currently applies. An emergency declaration is NOT
required and a non-emergency, One-Hour Report should be initiated in accordance
with non-emergency RALs in the ECG.

7. NRC Communications During An Emergency Guidance

1. Complete and accurate communications with the NRC Operations Center during
emergencies is required and expected. The purpose of notifying the NRC within one-
hour of an emergency, is to provide event information when immediate NRC action may
be required to protect the public health and safety OR when the NRC needs accurate
and timely information to respond to heightened public concern. If the information we
provide is not accurate or does not contain sufficient detail, then we hamper the NRC
from doing their job.

2. The NRC Data Sheet, along with the Initial Contact Message Form, is the primary
vehicle to ensure the NRC is kept informed. General Guidance on completing the event
description portion of the NRC Data Sheet is provided in the NRC Data Sheet (ECG
Attachment 5).

3. The NRC notification is to be made immediately after notification of State and local
agencies and not later than one hour after the licensee declaration as required by
10 CFR 50.72(a)(3).

4. An open, continuous communication channel shall be maintained with the NRC
Operations Center, during the duration of the event, upon request by the NRC.

8. Event Retraction Guidance

IF an ENS notification to the NRC was made as directed by the applicable
ECG Attachment AND it is later determined that the event or condition is
not reportable,

THEN the notification may be retracted as follows:

1. OBTAIN both the Operations Shift Manager's and Shift Manager's approval of any
proposed retractions. Ensure Reg Assurance is consulted prior to approval to retract an
Event.

2. COMPLETE "page 1" of ECG Attachment, EP-SC-1 11 -F5, NRC Datasheet Completion
Reference, providing a retraction of the original notification. Event Description Section
of NRC Data Sheet should explain the rationale for the retraction.
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3. NOTIFY the NRC Operations Center and NRC Resident Inspector.

4. RECORD on the "NRC Data Sheet" the name of the NRC contact that received the
retraction information.

5. FORWARD the retraction "NRC Data Sheet" with the rest of the original attachment of
the ECG that was implemented when the original notification was made to the
Operations Shift Manager.

9. Common Site Events Guidance

1. Selected EALs in Category H (Unusual Event level only)-have been designated as
"Common Site" events.-These events will be .annotated with the words "Common Site"
just below the mode applicability line in the wallcharts and next to the classification level
in the EAL Bases document.

2. The Common Site UE ECG Attachment 8, EP-SC-1 11 -F8, Declaration of "Common
Site" UE, will direct the SM to establish agreement on which SM will declare and report
the event. Therefore, either Salem or Hope Creek will report Common Site Unusual
Events, but not both.

3. Events classified at an Alert or higher level.. require plant specificinformation to be
provided to the states of New Jersey and Delaware, the NRC, and toPSEG Emergency
Response Facilities and therefore will not be classified as common site events.

10. EAL Classification Considerations

1. Planned evolutions involve preplanning to address the limitations imposed by the
condition, the performance of required, surveillance testing, and the implementation of
specific controls, prior to knowingly entering the condition in accordance with the
specific requirements of the SGS Technical Specifications. Activities which cause the
site to operate beyond that allowed by the SGS Technical Specifications, planned or
unplanned, may result in an EAL threshold being met or exceeded. Planned
evolutions to test, manipulate; repair, perform maintenance or modifications to
systems and equipment that result in-an EAL value being metibr exceeded are
not subject to classification and activation requirements as long as the evolution
proceeds as planned and is within the operational limitations imposed by the
specific operating license. However, these conditions may. be subject to the reporting
requirements of 10 CFR 50.72.

2. All classifications are to be based upon VALID indications, reports or conditions.
Indications, reports or conditions are considered VALID when they are verified by (1)
an instrument channel check, or (2) indications on related or redundant indications, or
(3) by direct observation by plaht personnel, such that doubt related to the indication's
operability, the condition's existence, or the report's accuracy is removed. Implicit in this
definition is the need for timely assessment.
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3. Although the majority of the EALs provide very specific thresholds, the Emergency
Coordinator must remain alert to events or conditions that lead to the conclusion that
exceeding the EAL is IMMINENT. If, in the judgment of the Emergency Coordinator, an
IMMINENT situation is at hand, the classification should be made as if the threshold
has been exceeded. While this is particularly prudent at the higher emergency
classification levels (as the early classification may provide for more effective
implementation of protective measures), it is nonetheless applicable to all emergency
classification levels.

4. When multiple simultaneous events occur, the emergency classification level is based
on the highest EAL reached. For example, two Alerts remain in the Alert category. Or,
an Alert and a Site Area Emergency is a Site Area Emergency. Further guidance is
provided in RIS 2007-02, Clarification of NRC Guidance for Emergency Notifications
During Quickly Changing Events.

5. Another important aspect of usable EAL guidance is the consideration of what to do
when the risk posed by an emergency is clearly decreasing. A combination approach
involving recovery from General Emergencies and some Site Area Emergencies and
termination from Unusual Events, Alerts, and certain Site Area Emergencies causing no
long term plant damage appears to be the best choice. Downgrading to lower
emergency classification levels adds notifications but may have merit under certain
circumstances. Refer to procedure NC.EP-EP.ZZ-0405, Emergency Termination -

Reduction - Recovery, for detailed directions.

6. The logic used for the Fission Product Barrier EALs reflects the following
considerations:

* The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the
Primary Containment Barrier. Unusual Events associated with RCS and Fuel
Clad Barriers are addressed under EALs in Category S, System Malfunctions.

* 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 Primary 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 Primary Containment
barrier. When no event is in progress (Loss or Potential Loss of either Fuel Clad
and/or RCS barrier) the Primary Containment Barrier status is addressed by
Technical Specifications.
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7. Since Salem is a multi-unit station with shared safety-related system and functions,
emergency classification level upgrading must also% consider-the -effectsof a-Ioss- of a
common system on more than one unit (e.g., potential for radioactive release from
more than one core). For example, the control panels for both units in close proximity
within the same room. Thus, Control Room evacuation most likely would affect both
units. There are a number of other systems and functions which may be shared. This
must be considered in the emergency classification level declaration.

8. SGS and HCGS share a common ISFSI. Classification of events related to spent fuel
stored at the ISFSI appear only in the HCGS EAL scheme.. Classification of events
related to the transfer of spent fuel from SGS to the ISFSI are addressed in the SGS
EAL scheme (EAL EU1.1).
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the 0DCM for 60 minutes
or longer

All

EAL# & Classification Level: RUI.1 - UNUSUAL EVENT

EAL:

VALID gaseous monitor reading > Table R-1 column "UE"

AND

60 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator 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.
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____________Table R-1 Effl-uent Monitor Classification Thresholds*.
Release Point Monitor GE SAE ALERT UE

Plant Vent 1R41D + 2R41D
o Effluent Noble OR 8.48E+09 pCi/sec 8.48E+08 pCi/sec 4.84E+07 pCi/sec 4.84E+05 pCi/sec

Gas SPDS combined
. Unit 1 + Unit 2 release rate

Containment
Fan Coil 1(2)R1 3A/B ........ 1.64E+05 cpm 1.64E+03 cpm
Process

Liquid 1R18 U1= 5.50E+05 cpm
Radwaste N/A E
Disposal See EAL RAI,3

" Process 2R18 U2= 9.90E+05 cpm

,' Steam 1R19A-D U1= 6.40E+05 cpm U1= 6.40E+03 cpm
Generator
Blowdown
Process 2R19A-D U2= 8.30E+05 cpm U2= 8.30E+03 cpm

Non-Rad Liquid 2R37 ---- 3.60E+05 cpm 3.60E+03 cpm
Waste

* For high radiation conditions on Letdown Line Monitor 1R31A (2R31), refer to EAL SU7.1

Basis:

This EAL addresses a, potential decrease in-the level of safety of the plant as indicated by a
radiological ;release that exceeds-regulatory commitments for an extended period of time.

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

The threshold value that equates to a multiple of two times the ODCM limits is specified in
EAL RU1.1 only to distinguish between non-emergency conditions. While this multiple
obviously corresponds to an off-site dose or dose rate, the emphasis in classifying this event is
the degradation in the level of safety of the plant, not the magnitude of the associated dose or
dose rate.

This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation
monitor readings to exceed the threshold identified in the EAL.

This EAL is intended for sites that have established effluent monitoring on non-routine release
pathways for which a discharge permit would not normally be prepared.
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Explanation/Discussion/Definitions:

The column "UE" gaseous release value in Table R-1 (Unit 1 + Unit 2) represents two times
the associated effluent monitor alarm setpoint. This setpoint is set to preclude exceeding the
ODCM release rate limits associated with the specified monitor.

The plant vent monitors (R41) sample and detect noble gases and collect samples of
particulates and iodine discharge through the plant vent. Channel D (R41 D) provides the
gaseous effluent release rate (pCi/sec) by combining (product of) the on-range R41A through
R41 C with plant vent flow (cc/sec).

Definitions:

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1.
2.

3.
4.

NEI 99-01 Rev. 5, AGI Example EAL #1
Salem Radiological EAL Setpoint Calculation Document NEI 99-01 Rev. 5 EALs
(Attachment 6)
FSAR Section 11.4 Radiological Monitoring
PSBP 315733(4) Radiation Monitoring System Control Manual
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer

EAL# & Classification Level: RUI.2 - UNUSUAL EVENT

Mode Applicability: All

EAL:

ANY VALID liquid monitor reading > Table R-1 column "UE"

AND

_ 60 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator 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.
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.... " TableR-Efflnt Monitor ClaSsifiscation Thresholds*

" Release Point Monitor GE SAE ALERT UE

Plant Vent 1 R41 D + 2R41 D
0 Effluent Noble OR

W EfetoloR 8.48E+09 pCi/sec 8.48E+08 pCi/sec 4.84E+07 pCi/sec 4.84E+05 pCi/sec
uGas SPIDS combined

" Unit 1 + Unit 2 release rate

Containment
Fan Coil 1(2)R13AIB ....... 1.64E+05 cpm 1.64E+03 cpm
Process

Liquid 1R18 UI= 5.50E+05 cpm
Radwaste N/A
Disposal See EAL RA1.3

. Process 2R18 U2= 9.90E+05 cpm

" Steam 1R19A-D U1= 6.40E+05 cpm U1= 6.40E+03 cpm
Generator
Blowdown
Process 2R19A-D U2= 8.30E+05 cpm U2= 8.30E+03 cpm

Non-Rad Liquid 2R37 ---- ---- 3.60E+05 cpm 3.60E+03 cpm
Waste

*For high radiation conditions on Letdown Line Monitor 1R31A (2R31), refer to EAL SU7.1

Basis:

This EAL addresses a potential decrease in the level of safety of the plant'as indicated by a
radiological releasethat exceeds regulatory commitments for an extended period of time.

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

The threshold values that equate to a multiple of two times the ODCM limits are specified in
EAL RU1.2 only to distinguish between non-emergency conditions. While this multiple
obviously corresponds to an off-site dose or dose rate, the emphasis in classifying this event is
the degradation in the level of safety of the plant, not the magnitude of the associated dose or
dose rate.

This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation
monitor readings to exceed the threshold identified in the EAL.

This EAL is intended for sites that have established effluent monitoring on non-routine liquid
release pathways for which a discharge permit would not normally be prepared (Containment
Fan Coil, SG Blowdown & Chemical Waste Basin) as well as planned batch releases for which
a radioactivity discharge permit is prepared (Liquid Radwaste Disposal).
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Explanation/Discussion/Definitions:

The column "UE" liquid release values in Table R-1 represent two (2) times the High Alarm
setpoints ( except 2R18 which is 1.5 times) associated with the specified monitors. The High
Alarm setpoints are obtained from channel calibrations procedures as listed in the reference
section of this bases.

Instrumentation that may be used to assess this EAL is listed below:

* Containment Fan Coil Process 1(2)R13A/B (Upper Range is 1.OOE+06 cpm)

Service water is used as the cooling medium for the containment fan coil units (CFCUs)
and could be contaminated if the cooling coil leaks with containment pressure above
Service Water pressure. Since the Service Water System discharges into Circ Water
and then back to the river, the fan cooler units will be indirectly monitored for
radioactivity. This is done through the use of two monitors for the five fan coolers. The
two monitors sample two of the three Circ Water headers that contain Service Water
used to cool the CFCUs just before it discharges back to the river. Alarms on these
monitors would be indicative of a CFCU leak but could also be associated with other
systems including from the pathways monitored by the R1 8s, R1 9s and the R37, which
also discharge into Circ Water and are monitored by the 1(2)R13A/B. If simultaneous
Rad Alarms are received on an R1 3 monitor along with any R1 8s, R1 9s or R37
monitor, then the source of the Rad effluent may not be a CFCU leak and further
investigation would be warranted. However, exceeding the EAL threshold value for > 60
minutes should result in Unusual Event classification even if the exact source remains
questionable.

• Liquid Radwaste Disposal Process 1(2)R1 8 (Upper Range is 1.OOE+06 cpm)

This channel continuously monitors all Waste Disposal System liquid releases from the
plant. Automatic valve closure action is initiated by this monitor when a high radiation
level is indicated and alarmed in the Control Room. Liquid Radwaste discharges to Circ
Water which then discharges to the Delaware River.

This Unit 1 EAL threshold is based on 2 times the High Alarm Set Point as defined in
the Channel Calibration procedure.

This Unit 2 EAL threshold is based on a value that is approximately 1.5 times the High
Alarm Set Point as defined in the Channel Calibration procedure which ensures that the
threshold value is within the upper range of the monitor.

Since the ranges of the 1(2) R1 8s monitors do not support EAL threshold values of 200
times the high alarm value, no Alert threshold is provided on Table R-1. If the release
pathway could not be isolated as expected, the EC should refer to EAL RA1.3 for Alert
threshold values based on sample analysis.
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* Steam Generator Blowdown Process 1 (2)R1 9A-D (Upper Range is_1.00E+O_6cpm)

Each of these channels (four channels per unit) monitors the liquid phase of the. steam
generators for radioactivity,. which would indicate a primary-to-secondary system leak.
The four steam generator blowdown sample lines each have a radiation monitor. A high
radiation alarm signal will close the No. 12 (22) steam generator blowdown tank inlet
valves and the steam generator blowdown isolation valves on the affected steam
generator.

* Non-Rad Liquid Waste 2R37 (Upper.Range is 1.00E+06 cpm)

The non-radwaste basin provides a potential release path due to thefact that steam generator
blowdown is directed to the basin during plant startup. This monitor provides for continuous
monitoring of the discharge from the non-radwaste basin. Non-Rad Liquid Waste discharges
to Circ Water which then discharges to the Delaware River.

Definitions:.

VALID'' An indication, report, or condition, is considered to be VALID when. it is verified
by (1) an instrument channel check, or (2) ind.ications on related or redundant.
indicators or (3)by. direct observation by plant 'personnel, such that " related to the
indicator's operability, the condition's existence, orthe report's accuracy. is removed.
mplic'itijn thfis defint on heisthe need for timely assessment.

EAL Basis Reference(s):..

1. NEI 99-01 Rev. 5, AU1 Example EAL #2
2. Salem ODCM Section 3.3.8 - Radioactive Liquid Effluent Monitoring Instrumentation

3. Salem ODCM Figures 1-1 and 1-2, Liquid Release Flow paths for Unit 1 and Unit 2
4. UFSAR Section 11.4 Radiati6n Monitoiring
5. PSBP 315733(4) Radiation Monitoring System Cbntrol Manual
6. S1(S2).IC-CC.RM-0097/98, Chiannel Cal for 1/2R13A/B
7. S1(S2).IC-CC.RM-0028, Channel Cal for 1/2R18
8. Si($2).1.C-CC.RM-0029/30/31/32,ý Channel Cal for 1/2R19A/B/C/D.
9. S2.IC-CC.RM-0060, Channel Cal for 2R37
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer

EAL# & Classification Level: RU1.3 - UNUSUAL EVENT

Mode Applicability: All

EAL:

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > Table R-2 column "UE"

AND

> 60 minutes have elapsed (Note 2)

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

'..Table R-2 Effluent Sample Classification Thresholds.

Release Point Sample ALERT UE

NG 6.40E-01 pCi/cc 6.40E-03 iCi/cc

= Plant Vent

1-131 5.60E-05 pCi/cc 5.60E-07 pCi/cc
tz

Unmonitored Isotopic 200 x ODCM 3/4.11.2 2 x ODCM 3/4.11.2

Containment Fan Coil Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

:2 Liquid Radwaste Disposal Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

.. Steam Generator Blowdown Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Chemical Waste Basin Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Unmonitored Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1
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Basis:

This EAL addresses a potential decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time.

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

The multiple of two times the ODCM limits is specified in EAL RU1.3 only to distinguish
between non-emergency conditions. While this multiple obviously corresponds to an off-site
dose or dose rate, the emphasis in classifying this event is the degradation in the level of
safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL includes any release for which a radioactivity discharge permit was not prepared, or
a release that exceeds the conditions (e.g., minimum dilution flow, maximum discharge flow,
alarm setpoints, etc.) on the applicable permit for > 60 minutes.

This EAL addresses uncontrolled releases that are detected.by sample analyses, particularly
on unmonitored pathways,: e.g., spills of radioactive liquids intt6 storm drains, heat exchanger
leakage in river waterjsystems,' etc.

Explanatibn/DiscusSion/Definition-s:

Releases in excess of two tirmes the site Offsite Dose Calculation Manual (ODCM) Section
3/4.11.1 or 3/4.11.2 limits that continue for 60 minutes or longer represent an uncontrolled
situation and hence, a potential degradation in the level of safety.. The final integrated dose
(which is very.low inn the UNUSUAL EyENT emergency class)iS!)ot the primary•.oncern here;

it is the degradation in plant control implied by the fact that the release was not isolated within
60 minutes.

Table R-2 provides calculated radiological release noble gas and iodine sample
concentrations that equate to a release that is 2 times the ODCM limit (Section 3/4.11.2) of
500 mRem/year as well as specifying liquid release effluent sample streams 2 times the
ODCM limits (Section 3/4.11.1).

Each Salem unit has a single gaseous release point (Plant Vent) for which a sample
concentration threshold has been calculated.
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EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU1 Example EAL #3
2. Off-Site Dose Calculation Manual, Section 3/4.11.1 - Liquid Effluents
3. Off-Site Dose Calculation Manual, Section 3/4.11.2 - Gaseous Effluents

4. Salem Radiological EAL Setpoint Calculation Document NEI 99-01 Rev. 5 EALs
(Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

All

EAL# & Classification Level: RAI.1 - ALERT

EAL:

VALID gaseous monitor reading > Table R-1 column "ALERT"

AND

2 15 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator 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.
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Table R-I Effluent Monitor Classification Thresholds*-----......

Release Point Monitor GE SAE ALERT UE

u) Plant Vent 1R41D +2R41D
o Effluent Noble OR 8.48E+09 pCi/sec 8.48E+08 pCi/sec 4.84E+07 pCi/sec 4.84E+05 pCi/sec
)GaSPDS combined

O Unit 1 + Unit 2 release rate

Containment
Fan Coil 1(2)R1 3A/B 1.64E+05 cpm 1 .64E+03 cpm
Process

Liquid 1R18 U 1= 5.50E+05 cpm
Radwaste N/A

• Disposal See EAL RAI.3
Process 2R18 U2= 9.90E+05 cpm

Steam 1R19A-D U1= 6.40E+05 cpm UI= 6.40E+03 cpm

Generator
Blowdown
Process 2R19A-D U2= 8.30E+05 cpm U2= 8.30E+03 cpm

Non-Rad Liquid
Waste 2R37 ---- 3.60E+05 cpm 3.60E+03 cpm

* For high radiation conditions on Letdown Line Monitor 1 R31A (2R31), refer to EAL SU7.1

Basis:

This EAL-addresses' an actual or substantial 1btential decfease in the level of safety of the
plant as indickted by a radiological reldase that-eceeds reulatory commitments for an

extended period of time.

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

The threshold value that equates to a multiple of two hundred times the ODCM limits is
specified in EAL RA1.1 only to distinguish between non-emergency conditions. While this
multiple obviously corresponds to an off-site dose or dose rate, the emphasis in classifying this
event is the degradation in the level of safety of the plant, not the magnitude of the associated
dose or dose rate.

This EAL is intended for sites that have established effluent monitoring on non-routine release

pathways for which a discharge permit would not normally be prepared.

Explanation/Discussion/Definitions:

The column "ALERT" gaseous release value in Table R-1 (Unit 1 + Unit 2) represents two
hundred times the associated effluent monitor alarm setpoint. This setpoint is set to preclude
exceeding the ODCM release rate limits associated with the specified monitor.
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The plant vent monitors (R41) sample and detect noble gases and collect samples of
particulates and iodine discharge through the plant vent. Channel D (R41 D) provides the
gaseous effluent release rate (liCi/sec) by combining (product of) the on-range R41A through
R41 C with plant vent flow (cc/sec).

Definitions:

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA1 Example EAL #1
2. Salem Radiological EAL Setpoint Calculation Document NEI 99-01 Rev. 5 EALs

(Attachment 6)
3. UFSAR Section 11.4 Radiological Monitoring
4. PSBP 315733(4) Radiation Monitoring System Control Manual
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EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

Mode Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

RA1.2 - ALERT

All

EAL:

ANY VALID liquid monitor reading > Table R-1 column "ALERT"

AND

2 15 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator 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.
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Table R'-I Effluent Monitor Classification Thresholds*-. . ..

Release Point Monitor GE SAE ALERT UE

u) Plant Vent 1 R41 D + 2R41 D
GasEffluent Noble OR 8.48E+09 pCi/sec 8.48E+08 pCi/sec 4.84E+07 pCi/sec 4.84E+05 pCi/sec

Gas SPDS combined
Unit 1 + Unit 2 release rate

Containment
Fan Coil 1(2)R1 3A/B ........ 1.64E+05 cpm 1.64E+03 cpm
Process

Liquid 1R18 UI=.5.50E+05 cpm
Radwaste N/A
Disposal See EAL RA1.3

. Process 2R18 U2= 9.90E+05 cpm

,' Steam 1R19A-D U1= 6.40E+05 cpm U1= 6.40E+03 cpm
Generator
Blowdown
Process 2R19A-D U2= 8.30E+05 cpm U2= 8.30E+03 cpm

Waste Liquid 2R37 ---- 3.60E+05 cpm 3.60E+03 cpm

For high radiation conditions on Letdown Line Monitor 1R31A(2R31),refer to EAL SU7.1

Basis:

This EAL addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated.by a.radiological release that exceeds-regulatory commitments for an
extended period of time.

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

The threshold values that equate to a multiple of two hundred times the ODCM limits are
specified in EAL RA1.2 only to distinguish between non-emergency conditions. While this
multiple obviously corresponds to an off-site dose or dose rate, the emphasis in classifying this
event is the degradation in the level of safety of the plant, not the magnitude of the associated
dose or dose rate.

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

This EAL is intended for sites that have established effluent monitoring on non-routine release
pathways for which a discharge permit would not normally be prepared (Containment Fan
Coil, SG Blowdown & Chemical Waste Basin) as well as planned batch releases for which a
radioactivity discharge permit is prepared (Liquid Radwaste Disposal).
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Explanation/Discussion/Definitions:

With the exception of the R18 monitors, the "ALERT" column liquid release values in Table R-
1 represent two hundred (200) times the High Alarm setpoints associated with the specified
monitors. The High Alarm setpoints are obtained from channel calibrations procedures as
listed in the reference section of this bases.

Instrumentation that may be used to assess this EAL is listed below:

" Containment Fan Coil Process 1(2)RI 3A/B (Upper Range is 1.00E+06 cpm)

Service water is used as the cooling medium for the containment fan coil units (CFCUs)
and could be contaminated if the cooling coil leaks with containment pressure above
Service Water pressure. Since the Service Water System discharges into Circ Water
and then back to the river, the fan cooler units will be indirectly monitored for
radioactivity. This is done through the use of two monitors for the five fan coolers. The
two monitors sample two of the three Circ Water headers that contain Service Water
used to cool the CFCUs just before it discharges back to the river. Alarms on these
monitors would be indicative of a CFCU leak but could also be associated with other
systems including from the pathways monitored by the R1 8s, R19s and the R37, which
also discharge into Circ Water and are monitored by the 1(2)R1 3A/B. If simultaneous
Rad Alarms are received on an R1 3 monitor along with any R1 8s, R1 9s or R37
monitor, then the source of the Rad effluent may not be a CFCU leak and further
investigation would be warranted. However, exceeding the EAL threshold value for > 15
minutes should result in an Alert classification even if the exact source remains
questionable.

* Liquid Radwaste Disposal Process 1(2)R1 8 (Upper Range is 1.00E+06 cpm)

Since the ranges of the 1(2) R1 8s monitors do not support EAL threshold values of 200
times the high alarm value, no Alert threshold is provided on Table R-1. If the release
pathway could not be isolated as expected, the EC should refer to EAL RA1.3 for Alert
threshold values based on sample analysis.

This channel continuously monitors all Waste Disposal System liquid releases from the
plant. Automatic valve closure action is initiated by this monitor when a high radiation
level is indicated and alarmed in the Control Room. Liquid Radwaste discharges to Circ
Water which then discharges to the Delaware River.

* Steam Generator Blowdown Process 1(2)Ri 9A-D (Upper Range is 1.OOE+06 cpm)

Each of these channels (four channels per unit) monitors the liquid phase of the steam
generators for radioactivity, which would indicate a primary-to-secondary system leak.
The four steam generator blowdown sample lines each have a radiation monitor. A high
radiation alarm signal will close the No. 12 (22) steam generator blowdown tank inlet
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valves and the steam generator blowdown isolation valves on the affected steam
generator.

Non-Rad Liquid Waste 2R37 (Upper Range is 1.OOE+06 cpm)

The non-radwaste basin provides a potential release path due to the fact that steam
generator blowdown is directed to the basin during plant startup. This monitor provides
for continuous monitoring of the discharge from the non-radwaste basin. Non-Rad
Liquid Waste discharges to Circ Water which then discharges to the Delaware River.

Definitions:

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct-observation by plant personnel, such that doubt related to the
indicator's operability, thecondition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis.Reference(s):

1. NE.I. 99-01 Rev.1 5', AA1: Example EAL #2
2. Salem ODCM Section .13.8 -,.Radioactive Liquid Effluent Monitoring Instrumentation.
3. SalemO.DCM Figures 1-1 and 1-2, Liquid Re'lea-se FIoW paths for Unit-, 1 and Unit 2
4. UFSAR'SeCtion 1-1.4 Ra'diation Moonitoring.
5. PSBP 315733(4) Radiation Monitorinhg System Control Manual
6. S1(S2).IC-CC.RM-0097/98, Channel Cal for 1/2R13A/B
7. S1(S2).IC-CC.RM-0028, Channel Cal for 1/2R18
8. S1(S2).IC-CC.RM-0029/30/31/32, Channel Cal for 1 /2R19A/B/C/D
9. S2.IC-CC.RM-0060, Channel Cal for 2R37
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

EAL# & Classification Level: RA1.3 - ALERT

Mode Applicability: All

EAL:

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > Table R-2 column "ALERT"

AND

> 15 minutes have elapsed (Note 2)

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

Table R-2. Effluent Sample Classification Thresholds

Release Point Sample ALERT ULE

NG 6.40E-01 ICi/cc 6.40E-03 ICi/cc

Plant Vent
0

1-131 5.60E-05 pCi/cc 5.60E-07 iCi/cc

Unmonitored Isotopic 200 x ODCM 3/4.11.2 2 x ODCM 3/4.11.2

Containment Fan Coil Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

._ Liquid Radwaste Disposal Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

.LT Steam Generator Blowdown Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Chemical Waste Basin Isotopic 200 x 0DCM 3/4.11.1 2 x ODCM 3/4.11.1

Unmonitored Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1
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Basis:

This EAL addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated by a radiological release that exceeds regulatory commitments for an
extended period of time.

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

The multiple of two hundred times the ODCM limits is specified in EAL RU1.3 only to
distinguish between non-emergency conditions. While this multiple obviously corresponds to
an off-site dose or dose rate, the emphasis in classifying this event is the degradation in the
level of safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL addresses uncontrolled releases that are detected by sample analyses, particularly
on unmonitored pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger
leakage in river water systems, etc.

Explanation/Discussion/Definitions:'

Confirmed sample analyses in excess of two hundred times the' site Offsite Dose Calculation
Manual Section 3/4211.1 o6r 3/4.11.2 limits that continue fori 5 minfutes or Ionger represent an
uncontrolled situation and hence, a potential degrad-ationriri the l6v'el of safety. This event
escalates from the UNUSUAL EVENT by raising the magnitude of the release by a factor of
100 over the UNUSUAL. EVENT level (i.e., 200 times QDCM).

Table R-2 provides calculated radiological release noble gas and i6dine sahplie
concentrations that equate to a release that is 200 times the ODCM limit (Section 3/4.11.2) of
500 mRem/year as well as specifying liquid release effluent sample streams 200 times the
ODCM limits (Section 3.11.1).

Each Salem unit has a single gaseous release point (Plant Vent) for which a sample
concentration threshold has been calculated.

The required release duration was reduced to 15 minutes in recognition of the raised severity.
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EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA1 Example EAL #3

2. Off-Site Dose Calculation Manual, Section 3/4.11.1 - Liquid Effluents

3. Off-Site Dose Calculation Manual, Section 3/4.11.2 - Gaseous Effluents
4. Salem Radiological EAL Setpoint Calculation Document NEI 99-01 Rev. 5 EALs

(Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

All

EAL# & Classification Level: RSI.1 - SITE AREA EMERGENCY

EAL:

VALID gaseous monitor reading > Table R-1 column "SAE"

AND

Dose assessment results are NOT available

AND

_> 15 minutes have elapsed (Note 1)

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RS1.2) instead of gaseous monitor values. Do NOT
delay declaration awaiting dose assessment results.

The Emergency Coordinator 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.
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Table R-1 Effluent Monitor Classification Thresholds ..........

Release Point Monitor GE SAE ALERT UE

Plant Vent 1 R41D + 2R41D
o Effluent Noble OR 8.48E+09 pCi/sec 8.48E+08 pCi/sec 4.84E+07 pCi/sec 4.84E+05 pCi/sec

Gas SPDS combined
Unit. I '+ Unit 2 release rate

Containment
Fan Coil 1 (2)R13A/B ........ 1.64E+05 cpm 1.64E+03 cpm
Process

Liquid 1R18 U1= 5.50E+05 cpm
Radwaste N/A

- Disposal - .:. .See'EAL RA1.3
. Process 2R18 U2= 9.90E+05 cpm

-•J Steam 1R19A-D U1= 6.40E+05 cpm U1= 6.40EE+03 cpm
Generator
Blowdown
Process 2R19A-D U2= 8.30E+05 cpm U2= 8.30E+03 cpm

Waste Liquid 2R37 ---.---- 3.60E+05 cpm 3.60E+03 cpm

For high radiation conditions on.Letdown Line Monitor 1 R31A (2R31), refer to EAL SU7.1

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the site boundary
that exceed 10% of the EPA Protective Action Guides (PAGs). Releases of this magnitude are
associated with the failure of plant systems needed for the protection of the public.

While these failures are addressed by. other EALS; this EAL provides appropriate diversity and
addresses events which may not-be able to be.classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there rm'ay be large uncertainties associated with the sour6e term and/ormeteorology.

The TEDE dose which forms the bases for the specified effluent monitor threshold is set at

10% of the EPA PAG.

The Table R-1 monitor list includes effluent monitors on all potential release pathways.

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not warranted,
or may indicate that a higher classification is warranted. For this reason, emergency
implementing procedures call for the timely performance of dose assessments using actual
meteorology and release information. If the results of these dose assessments are available
when the classification is made (e.g., initiated at a lower classification level), the dose
assessment results override the monitor reading EAL.
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Explanation/Discussion/Definitions:

This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed 100 mRem
TEDE.

The column "SAE" gaseous effluent release values in Table R-1 (Unit 1 + Unit 2) correspond
to calculated doses of 10% of the EPA Protective Action Guidelines (TEDE).

The plant vent monitors (R41) sample and detect noble gases and collect samples of
particulates and iodine discharge through the plant vent. Channel D (R41 D) provides the
gaseous effluent release rate (pCi/sec) by combining (product of) the on-range R41A through
R41 C with plant vent flow (cc/sec).

If dose assessment results are available, EAL RS1.2 would dictate the need for a Site Area
Emergency classification due to abnormal radiation effluents.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, ASI Example EAL #1
2. Salem Radiological EAL Setpoint Calculation Document NEI 99-01 Rev. 5 EALs

(Attachment 6)
3. UFSAR Section 11.4 Radiological Monitoring
4. PSBP 315733(4) Radiation Monitoring System Control Manual
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

EAL# & Classification Level: RSI.2 - SITE AREA EMERGENCY

Mode Applicability: All

EAL:

Dose assessment using actual meteorology indicates TEDE 4-day dose > 4.OE+02 mRem
or Thyroid CDE dose > 2.0E+03 mRem at or beyond the MINIMUM EXCLUSION AREA
(MEA)

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the MINIMUM
EXCLUSION AREA (MEA) that exceed 10% of the EPA Protective Action Guides (PAGs).
Releases of this magnitude are associated with the failure of plant systems needed for the
protection of the public.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there may be large uncertainties associated with the source term and/or meteorology.

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

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not warranted,
or may indicate that a higher classification is warranted. For this reason, emergency
implementing procedures call for the timely performance of dose assessments using actual
meteorology and release information. If the results of these dose assessments are available
when the classification is made (e.g., initiated at a lower classification level), the dose
assessment results override the monitor reading EAL.

Salem Page 1 of 2 Rev. 0 (RAI)

EAL#: RS1.2



SGS ECG - EAL Technical Bases EP-SC-1 11-203

Explanation/Discussion/Definitions:

The dose assessment output on the Station Status Checklist (SSCL) is reported at varying
distances from the plant as a TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr
release duration. To obtain the approximate dose for a projected release condition of 1 hour,
the TEDE 4-day dose value would need to be divided by 4.

A TEDE 4-Day Dose > 4.0E+02 mRem correspond directly to a TEDE dose rate value of 100
mRem/hr and exceeds 10% of the EPA Protective Actions Guides (PAGs). The Thyroid-CDE
Dose > 2.0E+03 mRem correspond directly to an CDE dose rate value of 500 mRem/hr and
exceeds 10% of the EPA Protective Actions Guides (PAGs) which was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

For the purposes of this EAL, the Site Boundary for SGS is the MINIMUM EXCLUSION

AREA.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

MINIMUM EXCLUSION AREA (MEA): The closest location just beyond the OWNER
C6NTROLLED AREA where "a member of the general pibIic- could gain access. For
Salemrithi MEA is 0.79 miles:

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear.as part of the.Salem & Hope Creek Generating Station complex. For the
pu.rp se oflemergency classification, area from the PSEG Nuclear access road
checkýo•int and inward tbwards the stations. is considered the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AS1 Example EAL #2
2. Salem Radiological EAL Setpoint Calculation Document NEI 99-01 Rev. 5 EALs

(Attachment 6)
3. UFSAR 2.1.2.2, Boundaries for Establishing Effluent Release Limits
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

EAL# & Classification Level: RSI.3 - SITE AREA EMERGENCY

Mode Applicability: All

EAL:

Field survey results indicate closed window dose rates > 100 mRemlhr expected to
continue for > 1 hr at or beyond the PROTECTED AREA BOUNDARY (Note 1)

OR

Analyses of field survey samples indicate 1-131 concentration > 3.85E-07 PCi/cc at or
beyond the PROTECTED AREA BOUNDARY

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RS1.2) instead of gaseous monitor values. Do NOT
delay declaration awaiting dose assessment results.

The Emergency Coordinator 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.

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the PROTECTED
AREA BOUNDARY that exceed 10% of the EPA Protective Action Guides (PAGs). Releases
of this magnitude are associated with the failure of plant systems needed for the protection of
the public.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there may be large uncertainties associated with the source term and/or meteorology.

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

This EAL addresses a radioactivity release field survey 1-131 sample concentration or count
rate that would result in a Thyroid CDE dose of greater than 500 mRem for one hour of
inhalation at.or beyond the PROTECTED AREA BOUNDARY. This value exceeds 10% of the
EPA Protective Action Guides (PAGs)" Releases.of this. magnitude are asso dated with the
failure of plaht systems needed for theprotection of the public.

The Iodine-131 field survey sample concentration-and count rate threshold is based on 1-131
dose conversion factors (DCFs) from EPA-400. The.thresholds are based on a Thyroid-CDE
Dose Rate of 500 mRem/hr for 1-131.

For the purposes of this EAL, the PROTECTED AREA BOUNDARY is used as it is an easily
determined location to obtain a field survey dose rate reading or to obtain a field sample.

Definitions:
IMMINENT: Mitigation actions have been ineffective, additional actions are not

expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

PROTECTED ARlEA (PA): A security 6cntrolled 'area"within the"OWNER-
CONTROLLED AREA (OCA) that is enclos~d by theseciiyperimeter fence and ....

monitored. by intrusion detection systems. Access to the PA requires proper security
cleara-nce and is controlle•d. athe s.curi.6nten r..-

OWNER CONTROLLED AREA- (OCA)! Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purp6se 6f emergency cla'ssifiation, area from the PSEG Nu6lear access road
checkpoint and ihnward towards the .-Istations is considered the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AS1 Example EAL #4
2. Off-Site Dose Calculation Manual, Figure 5.1-3, Area Plot Plan of Site

3. Salem Radiological EAL Setpoint Calculation Document NEI 99-01 Rev. 5: EALs
(Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

All

RGI.1 - GENERAL EMERGENCY

EAL:

VALID gaseous monitor reading > Table R-1 column "GE"

AND

Dose assessment results are NOT available

AND

2 15 minutes have elapsed (Note 1)

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RG1.2) instead of gaseous monitor values. Do
NOT delay declaration awaiting dose assessment results.

The Emergency Coordinator 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.
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* .-- Table R-1 Effl~uent Monfi tor Classification Thresholds*.

Release Point Monitor GE SAE ALERT UE

u• Plant Vent 1R41D +2R41D
o Effluent Noble OR 8.48E+09 pCi/sec 8.48E+08 pCi/sec 4.84E+07 pCi/sec 4.84E+05 pCi/sec

Gas SPDS combined
O Unit 1 + Unit 2 release rate

Containment

Pan Coil 1(2)R13A/B ---- --- 1.64E+05 cpm 1.64E+03 cpm
Process

Liquid 1R18 N U1= 5.50E+05 cpm
FRadwaste N/A

Disposal 2....See EAL RA1.3
" Process 2R18 U2= 9.90E+05 cpm

-J Steam 1R19A-D UI= 6.40E+05 cpm U1= 6.40E+03 cpm
Generator
Nlowdown
Process 2R19A-D U2= 8.30E+05 cpm U2= 8.30E+03 cpm

Waste Liquid 2R37 ---- 1.. 3.60E+05 cpm 3.60E+03 cpm

* For high radiation conditions on Letdown Line Monitor I R31A (2R31), refer to EAL SU7.1

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the site boundary
that exceed the EPA Protective Action Guides (PAGs). Public protective actions will be"
necessary. Releases of this magnitude are associated with the failure of plant systems
needed for the protection of thebpublic hand likely inv-olve fuel damage.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more sevelre accidents the release may be unmonitored or
there may be large uncertainties associated :with the sour'e"term and/or meteorology.

The TEDE dose which forms the bases for the specified effluent monitor threshold is set at the

EPA PAG.

The Table R-1 monitor list includes effluent monitors on all potential release pathways.

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not warranted.
For this reason, emergency implementing procedures call for the timely performance of dose
assessments using actual meteorology and release information. If the results of these dose
assessments are available when the classification is made (e.g., initiated at a lower
classification level), the dose assessment results override the monitor reading EAL.
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Explanation/Discussion/Definitions:

This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed 1000 mRem
TEDE.

The column GE gaseous effluent release values in Table R-1 (Unit 1 + Unit 2) correspond to
calculated doses of 100% of the EPA Protective Action Guidelines (TEDE).

The plant vent monitors (R41) sample and detect noble gases and collect samples of
particulates and iodine discharge through the plant vent. Channel D (R41 D) provides the
gaseous effluent release rate (pCi/sec) by combining (product of) the on-range R41A through
R41 C with plant vent flow (cc/sec).

If dose assessment results are available, EAL RG1.2 would dictate the need for a General
Emergency classification due to abnormal radiation effluents.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 Example EAL #1
2. Salem Radiological EAL Setpoint Calculation Document NEI 99-01 Rev. 5 EALs

(Attachment 6)
3. UFSAR Section 11.4 Radiological Monitoring
4. PSBP 315733(4) Radiation Monitoring System Control Manual
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EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

Mode Applicability:

EAL:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

RG1.2 - GENERAL EMERGENCY

All

Dose assessment using actual meteorology indicates TEDE 4-day dose > 4.OE+03 mRem
or Thyroid CDE dose > 2.OE+04 mRem at or beyond the MINIMUM EXCLUSION AREA
(MEA)

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the MINIMUM
EXCLUSION AREA (MEA) that exceed the EPA Protective Action Guides (PAGs). Public
protective actions will be necessary. Releases of this magnitude are associated with the failure
of plant systems needed for the protection of the public and likely involve fuel damage.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there may be large uncertainties associated with the source term and/or meteorology.

The TEDE dose is set at the EPA PAG, while the 5000 mrem thyroid CDE was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not warranted.
For this reason, emergency implementing procedures call for the timely performance of dose
assessments using actual meteorology and release information. If the results of these dose
assessments are available when the classification is made (e.g., initiated at a lower
classification level), the dose assessment results override the monitor reading EAL.
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Explanation/Discussion/DefinitionsL-

The dose assessment output on the Station Status Checklist (SSCL) is reported at varying
distances from the plant as a TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr
release duration..To obtain the approximate dose for a projected release condition of 1 hour,
the TEDE 4-daydose value would need to be divided by 4.

A TEDE 4-Day Dose > 4.0E+03 mRem correspond directly to a TEDE dose rate value of 1000
mRem/hr and exceeds the EPA Protective Actions Guides (PAGs). The Thyroid-CDE Dose >
2.0E+04 mRem correspond directly to an CDE dose rate value of 5000 mRem/hr and exceeds
the EPA Protective Actions Guides (PAGs) which was established in consideration of the 1:5
ratio of the EPA PAG for TEDE and thyroid CDE.

For the purposes of this EAL, the Site Boundary for SGS is the MINIMUM EXCLUSION AREA
(MEA) distance.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

MINIMUM EXCLUSION AREA (MEA): The closest location just beyond the OWNER
'CONTROLLED ARIEA Awhe'eýa memb" r of te ge.eral public could gain access. For
S"lem thie MEA is 0.79 m'ilS..""

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the..pupose of emergency classification, area from the PSEG Nuclear access road• checkpoint and in ward toý'a'rds the stations is considered the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 ExampIe EAL'-#.2
2. Salem Radiological EAL Setpoint Calculation Document NEI 99-01 Rev. 5 EALs

(Attachment 6)
3. UFSAR 2.1.2.2, Boundaries for Establishing Effluent Release Limits
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

EAL# & Classification Level: RG1.3 - GENERAL AREA EMERGENCY

Mode Applicability: All

EAL:

Field survey results indicate closed window dose rates > 1000 mRem/hr expected to
continue for _> 1 hr at or beyond the PROTECTED AREA BOUNDARY (Note 1)

OR

Analyses of field survey samples indicate 1-131 concentration > 3.85E-06 1iCi/cc at or
beyond the PROTECTED AREA BOUNDARY

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RS11.2) instead of gaseous monitor values. Do NOT
delay declaration awaiting dose assessment results.

The Emergency Coordinator 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.

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the PROTECTED
AREA BOUNDARY that exceed the EPA Protective Action Guides (PAGs). Public protective
actions will be necessary. Releases of this magnitude are associated with the failure of plant
systems needed for the protection of the public and likely involve fuel damage.

While these failures are addressed by other EALs, this EAL provides appropriate diversity and
addresses events which may not be able to be classified on the basis of plant status alone. It
is important to note that for the more severe accidents the release may be unmonitored or
there may be large uncertainties associated with the source term and/or meteorology.

The TEDE dose is set at the EPA PAG, while the 5000 mrem thyroid CDE was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.
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Explanation/Discussion/Definitions:

This EAL addresses a radioactivity release field survey 1-131 sample concentration or count
rate that would result in a Thyroid CDE dose of greater than 5000 mRem for one hour of
inhalation at or beyond the PROTECTED AREA BOUNDARY. This value exceeds the EPA
Protective Action Guides (PAGs). Releases'of thisý magnitude are associated with the failure of
plant systems. needed for the p.rotectio 'of the public.

The Iodine-131 field survey sample concentration and count rate threshold is based on 1-131
dose conversion factors (DCEs) from. EPA-400. The thresholds are based on a Thyroid-CDE
Dose Rate of 500.0 mRem/h-r fr 1-131.

For the purposes of this EAL, the PROTECTED AREA BOUNDARY is used as it is an easily
determined location to obtain a field survey dose rate reading or to obtain a field sample.

Definitions:

IMMINENT: Mitigation actionsthave been ineffectiYe", additional actions are not
expected to be successful, and trended i nformation indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

PROTECTED AREA (PA): A Security 6dhtrolledarealvithirn'theOWNER"
CONTROLLED AREA (OCA) that is enclosed- b iy' hb-s'e§duritf perlibmetr ferie'8hd
monitored by intrusion detection systems. Access to the PA requires proper security
clearance a od is controlled atthe Securitv enter.

OWNER CONTROLLED- AREA (OCA): Property owhned, maintain'ed ahd controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpbse of emiergency ciasIsfic'atiori, aearomthe PSEG Nu6clear access road
checkloint and-ir"ward towa"ards the stations is con'sideredltie OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 Example EAL #4
2. Off-Site Dose Calculation Manual, Figure 5.1-3, Area Plot Plan of Site
3. Salem Radiological EAL Setpoint.Calculation Document NEI 99-01 Rev. 5 EALs

(Attachment 6).i.
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

UNPLANNED rise in plant radiation levels

All

EAL# & Classification Level: RU2.1 - UNUSUAL EVENT

EAL:

UNPLANNED water level drop in the refueling cavity, refueling canal or spent fuel pool
(SFP) as indicated by ANY of the following:

* Confirmed SFP low level alarm (OHA-C35 SFP LVL LO)

* RVLIS - Refueling Mode

• Visual observation (local or remote)

AND

VALID area radiation monitor reading rise on ANY of the following:

• 1(2)R5 Fuel Handling Bldg

• 1(2)R9 Fuel Storage Area

• 1(2)R32A Fuel Handling Crane Fuel Handling Bldg (local monitor)

• 1(2)R2 Containment General Area 130 ft elevation

• Temporary ARMs on 130 ft elevation of the Containment or Fuel Handling Building

Basis:

This EAL addresses increased radiation levels as a result of water level decreases above
irradiated fuel or events that have resulted, or may result, in unplanned increases in radiation
dose rates within plant buildings. These radiation increases represent a loss of control over
radioactive material and represent a potential degradation in the level of safety of the plant.

The refueling pathway is the combination of cavities and pools in which spent fuel may be
located. While a radiation monitor could detect an increase in dose rate due to a drop in the
water level, it might not be a reliable indication of whether or not the fuel is covered.

For example, an ARM reading may increase due to planned evolutions such as head lift, or
even a fuel assembly being raised in the manipulator mast. Also, a monitor could in fact be
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properly responding to a known event involving transfer or relocation of a source, stored in or
near the fuel pool or responding to a 1lanred evo iot[6n-such•as removal of the re-fKht-0-r-a-d--
Generally, increased radiation monitor indications will need to combined with another indicator
(or personnel report) of water loss.

For refueling events;where the water level drops below the Reactor Vessel flange,
classification would be via EAL CU3.1. This event escalates to an ALERT per EAL RA2.1 if
irradiated fuel outside the reactor vessel is uncovered. For events involving irradiated fuel in
the reactor vessel, escalation would be via the Fission Product Barrier Table for events in
operating modes 1-4.

Explanation/Discussion/Definitions:

The Spent Fuel Pool (SFP) low level alarm actuates at 128' 2" from 1(2)LC650.

During refueling operations the reactor vessel and refueling cavity are flooded. During fuel
handling operations, the fuel transfer tube (canal) will connect the refueling cavity and the
Spent Fuel Pool (SFP). An unexplained lowering of refueling cavity level or SFP level can be
an indication that these volumes are draining. A drop.in. refueling cavity and SFP level may
result in a SFP low-level alarm. This alarm would be validated by visual observation of
lowering level (local or remote) in the refueling cavity or SFP.

When the spent fuel pool and refueling cavityare connected,, there could exist the possibility
of uncovering irradiated fuel. Therefore, this EAL is applicable for conditions in which
irradiated fuel is being transferred to and from the Reactor Vessel and SFP as well as for SFP
drain down events.

For a loss of shielding, the source of the radiation is within the refueling cavity or SFP., Without
the shielding provided by normal water inventory in the SFP, equipment pool, and/or refueling
cavity, radiation levels from irradiated fuel and activation produ6ts will rise substantially.

Area radiation monitors that may respond to a loss of-spent-fuel shielding are those located on

the 130' elevation (Containment or Fuel Handling Building):

" 1(2)R5 Fuel Handling Bldg

" 1(2)R9 Fuel Storage Area

" 1(2)R32A Fuel Handling Crane Fuel Handling Bldg (local monitor)

* i(2)R2 Containment General Afea 130ft elbvation

Temporary Area Radiation Monitors on 130 ft elevation of the Containment or Fuel
Handling Building

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.
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VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU2 Example EAL #1
2. SI(S2).OP-AR.ZZ-0003(Q) OHA-C35 SFP LVL LO
3. SI(S2).OP-AB.FUEL-0002(Q) Loss of Refueling Cavity or Spent Fuel Pool Level
4. SI(S2).OP-AB.RAD-0001(Q) Abnormal Radiation
5. Sl(S2).OP-AB.FUEL-0001(Q) Fuel Handling Incident
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

UNPLANNED rise in plant radiation levels

All

RU2.2 - UNUSUAL EVENT

UNPLANNED VALID area radiation monitor readings or survey results rise by a factor of
1,000 over normal levels (Note 7)

Note 7: Normal levels can be considered as the highest reading in the past 24
hours excluding the current peak value

Basis:

This EAL addresses UNPLANNED increases in radiation dose rates within plant buildings.
These radiation increases represent a loss of control over radioactive material and represent a
potential degradation in the level of safety of the plant.

This EAL excludes radiation level increases that result from planned activities such as use of
radiographic sources and movement of radioactive waste materials. A specific list of ARMs is
not required as it would restrict the applicability of the threshold. The intent is to identify loss of
control of radioactive material in any monitored area.

Explanation/Discussion/Definitions:

Definitions:

UNPLANNED - A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.

VALID - An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU2 Example EAL #2
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

Damage to irradiated fuel or loss of water level that has
resulted or will result in the uncovering of irradiated fuel
outside the Reactor Vessel

All

RA2.1 - ALERT

EAL:

Damage to irradiated fuel or loss of water level (uncovering irradiated fuel outside the
Reactor Vessel) that causes a VALID high alarm on ANY of the following radiation
monitors:

Fuel HandlinQ BIdg

* 1(2)R5 Fuel Handling Bldg

• 1(2)R9 Fuel Storage Area

* 1(2)R32A Fuel Handling Crane Fuel Handling Bldg (local monitor)

• 1(2)R41A Plant Vent

Containment

* 1(2)R2 Containment General Area 130 ft elevation

* 1(2)R11A Containment Air- Particulate

" 1(2)R12A Containment Vent - Noble Gas

" 1(2)R12B Containment Vent - Iodine

Basis:

This EAL addresses increases in radiation dose rates within plant buildings, and may be a
precursor to a radioactivity release to the environment. These events represent a loss of
control over radioactive material and represent an actual or substantial potential degradation
in the level of safety of the plant.
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These events escalate from EAL RU2.1 in that fuel activity has been released, or is
anticipated due to fuel-Iheatu--p. This EAL -alpli'e-s-tfspe set fuel requiring water cove-range and 'is
not intended to address spent fuel which is licensed for dry storage.

This EAL addresses radiation monitor indications of fuel uncovery and/or fuel damage.

Increased ventilation m6nitor readinrgs may be indication of a radioactivity release from the
fuel, confirming that damage has occurred. Increased background at the ventilation monitor
due to water level decrease may mask increased ventilation .exhaust airborne activity and
needs to be considered.

While a radiation monitor could detect an increase in dose-Fate due-tba drop in'the water
level, it might not be a reliable indication of whether or not the fuel is covered.

For example, a refueling bridge ARM reading may increase due to planned evolutions such as
head lift, or eiven a fuel assembl'y being raised in thte manipulator mast. Also, a monitor could
in fact be properlý responding to a known event involving transfer orrelocation of a source,
stored in or near the fuel pool or responding to a planned evolution such as removal of the
reactor head. Generally, increased radiation monitor indications will need to combined with
another indicator (or personnel report) of water loss.

Escalation of this emergency classification level, if appropriate, would be based on EAL RS1.1
or EAL RG1.1.

Explanation/Discussion/Definitions:.

Indications of spent fuel damage may include:

" Actual visual observation of a fuel handling incident

* Gas bubbles in the vicinity of a fuelbundle.

" Discoloration of the water in the vicinity of a fuel bundle

* Increasing radiation and alarm on area and ventilation radiation monitors

When the Spent Fuel Pool (SFP) and refueling cavity are connected, there could exist the
possibility of uncovering irradiated fuel. Therefore, this EAL is applicable for conditions in
which irradia--ted fuel is beinhg transferred to and f.rom the R-eactor Vessel and SFP.

For a loss of shielding, the source of the radiation is within the refueling cavity, refueling canal
or SFP. Without the shielding provided by normal water inventory in the SFP, refueling canal
and/or refueling caity, radiation levels from irradiated fuel and activation products will rise
substantialy in eitlhr the Containment or.Fuel Han'dling Building. Radiation levels.> 2 R/hr in
the Containment or FHB are indicative of imminenrt uncovering of spent fuel or reactor
internals.
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Fuel Handling Building (FHB)

Area Radiation Monitors (ARMs) 1(2)R5 Spent Fuel, 1(2)R9 New Fuel Storage and 1(2)R32A
Fuel Handling Crane are located on the 130' elevation of the FHB.

* 1(2)R5 Fuel Handling Bldg - This channel continuously monitors the fuel storage areas.
A high radiation alarm will initiate charcoal filtration of the FHB atmosphere.

* 1(2)R9 Fuel Storage Area - This channel also continuously monitors the fuel storage
areas. A high radiation alarm will also initiate charcoal filtration of the FHB atmosphere.

* 1(2)R32A Fuel Handling Crane Fuel Handling Bldg (local monitor) - This channel is not
connected to the central Radiation Monitoring System and is provided with a flashing
beacon and stops upward hoist movement.

1(2)R41 A Plant Vent is the low range noble gas Plant Vent monitor. Releases of fission
product gases to the FHB atmosphere would be transported via the FHB ventilation and
detected in the plant vent radiation monitor.

Containment

Area Radiation Monitor (ARM) 1(2)R2 Containment is located on the 130' elevation of the
Containment.

Releases of fission product particulates, iodines or gases to the Containment atmosphere
would be transported via Containment ventilation and detected in the Containment Vent
Radiation Monitors 1(2)R11A (part.), 1(2)R12A (gas) or 1(2)R12B (iodine).

Definitions:

VALID - An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA2 Example EAL #2
2. S1(S2).OP-AB.FUEL-0002(Q) Loss of Refueling Cavity or Spent Fuel Pool Level
3. S1(S2).OP-AB.RAD-OO01(Q) Abnormal Radiation
4. S1(S2).OP-AB.FUEL-0001(Q) Fuel Handling Incident
5. UFSAR Section 11.4 Radiation Monitoring Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

Damage to irradiated fuel or loss of water level that has
resulted or will result in the uncovering of irradiated fuel
outside the Reactor Vessel

All

EAL# & Classification Level: RA2.2 - ALERT

EAL:

A water level drop in the refueling cavity, spent fuel pool or refueling canal that will result in
irradiated fuel becoming uncovered

Basis:

This event represents a loss of control over radioactive material and represents an actual or
substantial potential degradation in the level of safety of the plant.

This event escalates from EAL RU2.1 in that fuel activity release is anticipated due to fuel
heatup. This EAL applies to spent fuel requiring water coverage and is not intended to
address spent fuel which is licensed for dry storage.

Indications may include instrumentation such as water level and local area radiation monitors,
and personnel (e.g., refueling crew) reports. If available, video cameras may allow remote
observation. Depending on available level instrumentation, the declaration threshold may
need to be based on indications of water makeup rate or decrease in water storage tank level.

Escalation of this emergency classification level, if appropriate, would be based on EAL RS1.1
or EAL RG1.1.

Explanation/Discussion/Definitions:

None

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA2 Example EAL #1
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

R - Abnormal Rad Levels / Rad Effluent

3 - CR/CAS Rad

Rise in radiation levels within the facility that impedes
operation of systems required to maintain plant safety
functions

All

EAL# & Classification Level: RA3.1 - ALERT

EAL:

Dose rates > 15 mRlhr in EITHER of the following:

" Control Room (1(2)R1A)

* Central Alarm Station

Basis:

This EAL addresses increased radiation levels that impact continued operation in areas
requiring continuous occupancy to maintain safe operation or to perform a safe shutdown.

The cause and/or magnitude of the increase in radiation levels is not a concern of this EAL.
The Emergency Coordinator must consider the source or cause of the increased radiation
levels and determine if any other EAL may be involved.

The value of 15mR/hr is derived from the GDC 19 value of 5 rem in 30 days with adjustment
for expected occupancy times. Although Section IlI.D.3 of NUREG-0737, "Clarification of TMI
Action Plan Requirements", provides that the 15 mR/hr value can be averaged over the 30
days, the value is used here without averaging, as a 30 day duration implies an event
potentially more significant than an Alert.

Areas requiring continuous occupancy include the Control Room and the Central Alarm
Station (CAS).
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Explanation/Discussion/Definitions:_

Control Room ARM 1(2)R1A measures area radiation in a range of 0.1 - 103 mR/hr. Should
increase Control Room radiation be detected, operators are directed to align Cohtrol Room
Ventilation in the Accident Pressurized mode.

There is no permanently installed CAS area radiation monitor that may be used to assess this
EAL threshold. Therefore, this threshold must be assessed via local radiation survey for the
CAS.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA3 Example EAL #1
2. UFSAR Section 11.4 Radiation Monitoring Systems
3. SI(S2).OP-AB.RAD-0001(Q) Abnormal Radiation
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EAL Category: E - ISFSI

EAL Sub-category: Spent Fuel Transit

Initiating Condition: Damage to a loaded cask CONFINEMENT
BOUNDARY

Mode Applicability: Mode NOT applicable

EAL# & Classification Level: EUI.1 - UNUSUAL EVENT

EAL:

Damage to a Multi Purpose Canister (MPC) CONFINEMENT BOUNDARY as indicated by
on-contact radiation readings 2_ 600 mRlhr (gamma + neutron) on the surface of the spent
fuel cask, excluding the air vents, OR > 60 mR/hr (gamma + neutron) on the top of the
spent fuel cask while in transit to the ISFSI.

Basis:

An UNUSUAL EVENT in this EAL is categorized on the basis of the occurrence of an
event of sufficient magnitude that a loaded in-transit MPC CONFINEMENT BOUNDARY
is damaged or violated. This includes classification based on a loaded fuel storage cask
CONFINEMENT BOUNDARY loss posing an operational safety problem with respect to
its removal from storage.

Explanation/Discussion/Definitions:

This EAL applies to emergency conditions affecting a spent fuel cask caused by an
accident or natural phenomena. This EAL would be applicable at all times in all modes for
a loaded spent fuel storage cask from the time the lid is installed, as the cask leaves the
Salem Fuel Handling Building and during transport to the INDEPENDENT SPENT FUEL
STORAGE INSTALLATION (ISFSI). This EAL provides for an Unusual Event
classification, which may be entered if conditions occur that have the potential for
damaging or degrading the CONFINEMENT BOUNDARY of a spent fuel cask. Damage to
the storage cask could result in an increase in direct radiation readings from the cask. This
Salem EAL is only applicable for a Salem spent fuel cask that is in transit to the ISFSI.
After the spent fuel cask is in place at the ISFSI, any further conditions that could
adversely impact the ISFSI or an individual cask from either Salem or Hope Creek would
be assessed and classified as needed by the Hope Creek Shift Manager (SM) per Hope
Creek EAL EUI.1.
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As provided in the Holtec HI-STORM 100 System Certificate of Compliance (CoC),
Appendix A (Technical Specifications), Secti6h 5.7.4 contains radiation ValtJesfor the cask
that should not be exceeded. Under Amendment #5, the highest allowable radiation level
on contact with the HI-STORM 100 cask body'is 300 mR/hr on the side of the cask and 30
mR/hr on the top.of the cask. Keeping in line with NEI guidance that a UE is warranted for
radiation conditions at a le'Vel f twice th' Technical Specification value, 600 mR/h- and

60 mR/hr are being used as the EAL thre'shold"radiation levels.

Continued use of this lower value is con'servative for casks loaded under later CoC
amendments where the radiation limit values may increase. The threshold values are
sufficiently above nominal radiatibn levels of the CONFINEMENT BOUNDARY that
radiation levels above this EAL threshold would indicate significant damage to the
CONFINEMENT BOUNDARY.

No releases-of radioactiver material requiring offsite response or monitoring are expected
because' the seali-eldedspent fuel canister f 'he CO FINEENT BOUNDARY)is
designed to remain intact under all normnalJoff-no'ral,andcredible accident coUnditions of

onsite transport and storage at the ISFSI, according to Ho lt~clicensing documents. Prior
to the installation of the spent fuel cask lid on the HI-STORM 100 cask; emergency
classifications would be based on other Category R EALs.

Definitions:

.INDEPENDENT SPE NT FU EL STORAGE INSTALLATIO N (IS FSI)!: A' complex
. tliht is de~ig~ied and "bnstructed forthle -interim storage of spent nuclear fueli and

.othetr radiWiactive mateials e uel.storagd.ithspentfue••-st,'.'rae.... 0the ra i•cie m teriai "s~ iae ....i 8 " "*n ag" ' " ". ... .

CONFINEMENT BOUNDARY: Is the barrier(s) between areas containing
radioactive substances and the environment and includes the multi-purpose
canister (MPC) and, for the purposes of this EAL, the associated cask shielding.

EAL Basis Reference(s):

1. NEI 909-01"Rev. '5, E-HU1' ExkmpIe EAL#1
2. 'OH'LTEC HI-STORM 1006 UFSAR, Cl',apter 5`ard Chapter 11
3. Certificate ofCo'mphance Docket 72-1014

4. Holtec!.nternational Final.Safety,,AnalysiS_ Report for the HI-STORM 100 Cask System
Holtec Report No.: HI-2002444..

5. Certificate-of Compliance No.. 72-1014 Appendix A Technical Specifications for the HI-
STORM 100 Cask System Section 1.1 Definitions
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

EAL# & Classification Level: HUI.1 - UNUSUAL EVENT (Common Site)

EAL:

Seismic event identified by ANY two of the following:

" Earthquake felt in plant by Control Room Operators

• SMA-3 Event Indicator (flag) white

" National Earthquake Information Center (NEIC) (Note 4)

Note 4: 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 Salem/Hope Creek Generating Station. Provide the analyst with
the following coordinates: 390 27' 46" (39.4650) north latitude, 750 32' 08"
(75.5370) west longitude.

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.

Damage may be caused to some portions of the site, but should not affect ability of safety
functions to operate.

As defined in the EPRI-sponsored Guidelines for Nuclear Plant Response to an Earthquake,
dated October 1989, a "felt earthquake" is: An earthquake of sufficient intensity such that: (a)
the vibratory ground motion is felt at the nuclear plant site and recognized as an earthquake
based on a consensus of control room operators on duty at the time, and (b) for plants with
operable seismic instrumentation, the seismic switches of the plant are activated.

The National Earthquake Information Center can confirm if an earthquake has occurred in the
area of the plant.

Salem Page 1 of 4 Rev. 0 (RAI)

EAL#: HU 1.1



SGS ECG - EAL Technical Bases EP-SC-111-207

Explanation/Discussion/Definitions:

SGS seismic instrumentation consists of a Kinemetrics SMA-3 Strong Motion Accelerograph
and associated sensors that are equipped with seismic triggers set to alarm (Unit:1 OHA A-37
SEIS RCDR SYS ACT) and initiate recording at an acceleration equal to or exceeding 0.01 g.
When the seismic trigger activates tht SMA-3 Event Indicator (flag) will change from black to'
white and the amber event alarm will illuminate. The armber event alarm will extinguish when
ground acceleration reduces below the 0.01 g setpoint but the Event Indicator (flag) will
remain white until manually reset. Three time-history triaxial acceleration sensors are provided
(2 in Reactor Building, 1 inAuxiliary,,Building). These sensors transmit electrical signals to be
recorded on magnetic tape.

The NEIC can confirm seismic activity in the vicinity of the SGS/HCGS site. Refer to Note 4 to
contact the NEIC.

Alternatively go to the USGS NEIC website:

http://earth quake. usgs.gov/eqcenter/

On the US map, click on 'New Jersey' and then click on earthquake indicator for information.
The maps are updated within 5 mini.of a measured earthquake:.

Additional Earthqdiake information can be found on the internret at:

" http:I/w .ea~rtthqutake.usgs.gqV

* http://www.mgs.md.gov (click on "Live Earthquake Data ohline")

* http://earthquake.usgs.gov/regional/neic

This event escalates to an ALERT under EAL HA1.1 if the earthquake exceeds Operating
Basis. Earthquake (OBE) levels. (0.1g).

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems.Access to the PA requires proper security
clearance and, is controlled at the, Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as. part of the. Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.
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EAL Bases Reference(s):

1.
2.
3.
4.
5.
6.

NEI 99-01, Rev. 05, HU1 Example EAL #1
UFSAR Table 7.7-3 Seismic Monitoring Instrumentation
SC.OP-AB.ZZ-0004(Q) Earthquake
Si.OP-AR.ZZ-0001 (Q) OHA A-37 SEIS RCDR SYS ACT
UFSAR 2.1.1 Site Location
UFSAR 1.2.4 Seismology
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

HU1.2 - UNUSUAL EVENT (Common Site)

EAL:

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.

This EAL is based on a tornado touching down within the PROTECTED AREA or high winds
onsite

Escalation of this emergency classification level, if appropriate, would be based on
DEGRADED PERFORMANCE, or by other in-plant conditions, via EAL HA1.2.

Explanation/Discussion/Definitions:

Average, as used in the EAL threshold, is intended to be the 15 minute rolling average as
provided by SPDS and not the instantaneous wind speed.

The design wind velocities are 108 mph (including a gust factor of approximately 1.3) at 30 feet
above ground. However, the Control Room wind speed only provides indication up to 100 mph
so the classification threshold has been capped at 95 mph to allow for onscale indication of
wind speed. The manner in which the HCGS SPDS processes data from the meteorological
instrumentation differs from the SGS SPDS; consequently, minor differences between HCGS
and SGS readings may occur.

A tornado touching down within the PROTECTED AREA warrants declaration of an
UNUSUAL EVENT regardless of the measured wind speed at the meteorological tower. A
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tornado is defined as a violently rotating column of air in contact with the ground and
extendifig from the base of a thunderstorm. .

The National Weather Service can be contacted for further information about existing or
projected Adverse Weather Conditions:.-

* Phila/Mount Holly (609) 261-6600

* NWS Web site http://www.erh.noaa.gov/er/phi

.Phila/Mount Holly (609) 261-6604

" Phila/Mount Holly (609) 261-6602

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems."A{c•Ss to the pA requiresproper security•
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by:
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
gurpo6se Of emerency61cassification, rea fro.m the PSEG Nticliar-accessroad
checkpoint and inward towards the stations is considered'thleO'CA.

VlSiBLE D•MAkGE:Darmage to equipment or-struct-re that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operability or reliability of the affected structure, system, or
component. Examp le damage includes: deforimation dud to heatorimpact, denting
penetration, rupture, cracking, and paint bli steing. Surface blemishes (e.g., paint
chipping, scratches) should not be included.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL#2
2. UFSAR 3.3.1.1 Design wind Velocity and Loading
3. OP-AA-108-1 11-100'1Severe Weather and Natural Disaster Guidelines
4. NC.CH-SC.MET-1'206(Q) Meteorological Mo0itoring System Calibration and Maintenance

5. SC.OP-,AB.zz-000i1(Q) Adverse Environmental Conditions
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

EAL# & Classification Level: HU1.3 - UNUSUAL EVENT

EAL:

Main Turbine rotating component failures resulting in EITHER of the following:

* Main Turbine casing penetration

* Main Turbine or Generator seal damage

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.

This EAL addresses main turbine rotating component failures of sufficient magnitude to cause
observable damage to the turbine casing or to the seals of the turbine generator. Generator
seal damage observed after generator purge does not meet the intent of this EAL because it
did not impact normal operation of the plant.

Of major concern is the potential for leakage of combustible fluids (lubricating oils) and gases
(hydrogen cooling) to the plant environs. Actual fires and flammable gas build up are
appropriately classified via EAL HU2.1 and EAL HU3.1.

This EAL is consistent with the definition of an UNUSUAL EVENT while maintaining the
anticipatory nature desired and recognizing the risk to non-safety related equipment.

Escalation of this emergency classification level, if appropriate, would be to EAL HA1.3 based
on damage done by projectiles generated by the failure or by any radiological releases in
Category R.

Explanation/Discussion/Definitions:

Main Turbine rotating component failures of sufficient magnitude to cause damage to the
turbine casing or turbine/generator seals increases the potential for leakage of
combustible/explosive gases and of combustible liquids to the Turbine Building or damage to
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plant systems due to PROJECTILES. The presence of H 2 gas in sufficient quantities may
present a combustion hazard. Actual fires and flim-arlle-g-as build -up is classifiedn-die-r fir6-
and flammable gas EALs.

Generator seal damage observed after generator purge. does not meet the intent of this EAL
since it did not impact nornrial plant operations.

Turbine rotating component failures may also result in other direct damage to plant systems
and components. Damage may rupture the turbine lubricating oil system, which would release
flammable liquids to the Turbine Building. Potential ruptureof the condenser.and condenser
tubes may cause flooding in the lower levels of the Turbine Building. This damage should be
readily observable.

Escape of H2 gas from the generator due to a loss of seal oil pumps, or turbine lube oil without
a turbine rotating component failure' should not le classified und6r fhi, event but should be
reviewed lAW EALs in Subcategory H.3, Hazardous Gas.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, 'mintained a4nd controlled by.
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
pur•pi'feergec•• rgn cn'la'ssifcation, 'r'e froim the. P-SEG Nuclear acce§ rad•
checkpoint and iinward t•awrds the tations'is cohsid-ere-d'th• OCA. ro"d

PROJECTILE: An object that impacts Salem a-nd/or Hope Creek that could cause

concern for continued operability, reliability or personnel safety.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL #4
2. UFSAR 3.5.4ATurbine Missile
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

H - Hazards & Other Conditions Affecting Plant Safety'

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

EAL# & Classification Level: HU1.4 - UNUSUAL EVENT

EAL:

Internal Flooding that has the potential to affect safe shutdown systems or components
required by Technical Specifications for the current operating mode in ANY Table H-1
plant structure

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

" Auxiliary Building

" Service Water Intake Structure

" Control Point Area

* Inner/Outer Penetration Areas

* Containment

" Fuel Handling Building

* Service Building

* RWST, PWST, and AFWST Area

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.

This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment misalignment, or outage activity mishaps.

Escalation of this emergency classification level, if appropriate, would be based on
DEGRADED PERFORMANCE via EAL HA1.4, or by other plant conditions.
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Explanation/Discussion/Definitions:

Flooding as used in this EAL describes a condition where water is entering the room faster
than installed equipment is capable of 'removal, resulting in a rise of water level within the
room. Classification of this EAL should not be delayed while corrective actions are being taken
to isolate the water source.

The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic Category I.

Flooding can occur from several sources including the Circulating Water System, Service
Water System, Demineralized Water, Component Cooling Water, Fire Protection and
Refueling Water Storage Tank.

Flooding is determined in these areas by visual report from staff or by confirmation of sump
alarms. S1(S2).OP-AB.ZZ-0002 (Q) directs the operators to determine the exact location and
severity of flooding. Attachments in this procedure delineate the affected plant areas,
potential source(s) of water, affected vital equipment, flood rate and time to submerge vital
equipment.

If mitigating actions to control flooding have been unsuccessful and the flooding level has
reached 50% of the equipment disabled level(s) as specified in. S1 (S2)..O.P-AB.ZZ-0002,
FLOODING, then the flooding is severe,.is..in excess of sump handling capability and has the
potential to affect safety equipment and-therefore, classification under this EAL is warranted.
The source of the flooding and the status of the sUmp pmp's' are not factors in evaluating this
EAL. For areas that do not have a flooding level specified in S1(S2).OP-AB.ZZ-0002, SM
judgment should be used.

Definitions:

PROTECTED AREA (PA): A security. qontrolled, area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems, Ac'cess-to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towa:rds the stations is considered the OCA.
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DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

* Electrical faults on power supplies

* Normally closed breakers in tripped position

* System annunciators activated

" System warning lights lit

* Insufficient system pressure from keep-fill pumps

" Elevated area temperatures or radiation levels

* Increased sump pump operation in areas in which the system is located

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HUI Example EAL #3
2. UFSAR 3.2 Classification of Structures, Components and Systems
3. S(S2).OP-AB.ZZ-0002 (Q) Flooding
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

HU1.5 - UNUSUAL EVENT (Common Site)

EAL:

Basis:

See Explanation Section below:

Explanation/Discussion/Definitions:

The first condition of this EAL indicates river level conditions that can threaten the level of
safety of the plant due to flooding. River level greater than 99.5' (+10.5' Mean Sea Level,
MSL) is indication of impending site flood conditions. Flood protection measures are required
by Salem Technical Specifications and procedure at 99.5'(+10.5'MSL). At this river level
precautionary actions are taken, including filling outside tanks and ensuring that perimeter
flood doors are closed. These actions ensure that the facility flood protection features are in
place prior to a river level that would necessitate their use. Hope Creek performs these actions
at 95.0' (+6.0'MSL).

The High river level threshold is below the river level that would require a plant shutdown.
Technical Specification actions required by a River Level of >100.5' includes placing the plant
in at least Hot Standby within the next 6 hours and in Cold Shutdown within the next 30 hours.
This is based on the river level at which facility flood protection features provide protection to
safety related equipment. Hope Creek performs similar actions are at 99.5' (+1 0.5'MSL).

The grade level at the Salem station is lower than that for Hope Creek (Salem = 99.5', Hope
Creek = 101.5').

The second condition of this EAL indicates river level conditions, River level < 80.0'
(-9.0'MSL), approaching the loss of the Service Water Intake (Ultimate Heat Sink). The low
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level threshold indicates a river level condition that is one foot lower than the historical low
water level-of 81.0' (-8.0'MSL) (December 31, 1962) and is higher than the Service Water
pumps design level.

These events will be escalated based on damage to plant safety systems, loss of fission
product barriers or abnormal radiological 'eleases as discussed in other EAL caItegories.

River level indication is displayed in Unit 1 on LA-8639 which has a range of 70' to 110'.

The National Weather Service can be contacted for.further information about existing or
projected Adverse Weather Coriditions:'

Phila/Mount Holly (609) 261-6600

, NWS Web site http://www.erh.noaa.-gov/er/phi

Phila/Mount Holly (609) 261-6604

Phila/Mount Holly (609) 261-6602

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security -perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA. (OCA): Property owned; maintained and controlled by
PSEG. Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose. of emergency classification, area from thePSEG :Nuclear access road.
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s): "

1. NEI 99-01, Rev. 05, HUI Example EAL #5
2. Technical Specifications 3/4.7.5 Flood Protection
3. UFSAR 2.4 Hydraulic Engineering.
4. UFSAR Fiure 2.4-3 Service Water Intake
5. UFSAR Figure 3.4-1 Datumr and Water Level Relationships
6. S1(S2).OP-AB.CW-0001(Q) Circulating Water System Malfunction
7. S1(S2).OP-AB.ZZ-0002(Q) Flooding
8. OP-AA-1 08-111-1001 Severe Weather and National Disaster Guidelines
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HAl.1 - ALERT

EAL:

Actuation of the Hope Creek OBE Seismic Switch (> 0.1g) has occurred as verified by the
Hope Creek Shift Manager

AND

Earthquake confirmed by ANY of the following:

* Earthquake felt in plant by Control Room Operators

• National Earthquake Information Center (NEIC) (Note 4)

* Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure

Note 4: 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 Salem/Hope Creek Generating Station. Provide the analyst with
the following coordinates: 390 27' 46" (39.4650) north latitude, 750 32' 08"
(75.5370) west longitude.

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

* Auxiliary Building
* Service Water Intake Structure
• Control Point Area
• Inner/Outer Penetration Areas
" Containment
" Fuel Handling Building
• Service Building
* RWST, PWST, and AFWST Area
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Basis:

This EAL escalates from HU1.1 in that the occurrence of the event may have resulted in
damage to plant structures or areas containing equi 5ment necessary for a safe shutdown, or
may have caused damage to the safety systems in those structures evidenced by Control
Rodm'indicatio6ns of degraded system response or performance. The occurrence of damage
and/or degraded system response is intended to discriminate against lesser events. The initial
report should not be interpreted as mandating a lengthy damage assessment prior to
classification. No attempt is made in this EAL to assess the actual magnitude of the damage.
The significance here is not that a particular system or structure was damaged, but rather, that
the event was of sufficient magnitude to cause this degradation.

Escalation. of this emergency classification level, if appropriate, would be based on System
Malfundtion EALs. .

Seismic events of this magnitude can result in a VITAL AREA being subjected to forces
beyond design limits, and thus damage may be assumed to have occurred to plant safety
systems.

The National Earthquake Information Center can confirm if an earthquake has occurred in the
area of the plant.

Explanation/Discussion/Definitions:

Ground motion acceleration of 0.1g is the Operating Basis Earthquake (OBE) for SGS.

As defined in the .EPRI-sýpnsored Guidelines-forl Nublear Plant Respon.e to an Earthquake,
dated October 1989," a."felt earthquake". isý:An earIthqUake of sufficient inte'nsity such that: (a)
the vibratory ground-motion is felt at the nuclear plant site and recogniked as an earthquake
based on6a' consensus of Control R66m bperiatorts onfiduty at the time,' and. (b) for plants with
operable seismic instrumentation, the seismic switches of the plant .are activated.

The NEIC can confirm seismic acti.vity in the vicinity of the S GS/HCGS site. Refer to Note 4 to

contact the NEIC.

Alternatively go to the USGS NEIC web•ite.: : .

http.//earth quake. usgs.:gov eqlcenter/

On the US map, click on 'New Jersey' and then click on earthquake indicator for information.
The maps are updated within 5 min. of a measured earthquake.
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Additional Earthquake information can be found on the internet at:

* http://www.earthquake.usgs.gov

* http://www.mgs.md.gov (click on "Live Earthquake Data online")

* http://earthquake.usgs.gov/regional/neic

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

* Electrical faults on power supplies

* Normally closed breakers in tripped position

• System annunciators activated

" System warning lights lit

• Insufficient system pressure from keep-fill pumps

* Elevated area temperatures or radiation levels

" Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.
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EAL Bases Reference(s):

1. NEI-99-01, Re-v. 05, HA1 Example EAL #1
2. UFSAR Table 7.7-3 Seismic Monitoring Instrumentation

3. SC.OP-AB.ZZ-0004(Q) Earthquake

4. S1.OP-AR.ZZ-0001(Q) OHA A-37 SEIS RCDR SYS ACT

5. UFSAR 2.1.1 Site Location

6. UFSAR 1.2.4 Seismology
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

HA1.2 - ALERT

EITHER of the following:

* Tornado TOUCHING DOWN within the PROTECTED AREA

* Average wind speeds > 95 MPH from ANY elevation of the Met Tower

AND

Resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY plant structure in Table H-1

• Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

0

0

0

0

0

0

S

0

Auxiliary Building

Service Water Intake Structure

Control Point Area

Inner/Outer Penetration Areas

Containment

Fuel Handling Building

Service Building

RWST, PWST, and AFWST Area

Salem Page 1 of 4 Rev. 0 (RAI)

EAL#: HA1.2



SGS ECG - EAL Technical Bases EP-SC-1 11-207

Basis:

This EAL escalates from EAL HU1.2 in that the occurrence of the event has resulted in
VISIBLE DAMAGE to plant structures or areas containing equipment necessary for a safe
shutdown, or1 has caused damage to the safety systems in those structures evidenced by
Control Room indications of degraded system response or performance. The occurrence of
VISIBLE DAMAGE and/or degraded system response is intended to discriminate against
lesser events. The initial report should not be interpreted as mandating a lengthy damage
assessment prior to classification. No attempt is made in this EAL to:assess the, actual
magnitude of the damage. The significance here is not that a particular system or structure
was damaged, but rather, that the event was of sufficient magnitude to cause this degradation.

Escalation of this emergency classification level, if appropriate, would be based on System
Malfunction EALs.

This EAL is based on a tornado touching down or high winds that have caused VISIBLE
DAMAGE to structures containing functions or systems required for safe shutdown-of the
plant.

Explanation/Discussion/Definitions:

Average, as used in the EAL threshold, is intended to be the 15 minute rolling average as
provided by SPDS and not the instantanreous wirnd"spee'd. .

The design'wind Velociti6s are 108imip2h(inclu'ding #'gU k facto r.o.appr-oximjatilV 1.3) at 30 feet
above ground. However,. the Control Room wind speed only pr&'id6s a did sj.laly-up to" 100 mph
so the classification threshold has been capped-at-95 mph to allow-for onscale indication of
wind speed. The manner in which the. HCGS SPDS processes.data from.the meteorological
instrumentation differs from the SGS. SPDS consequently, minor differences between HCGS
and SGS readings may occur. .. -

The ALERT classification is appropriate if relevant plant parameters indicate that the
performance of safety systems has been degraded. No attempt should be made to fully
inventory the actual magnitude of the damage or quantify the degradation of safety system
performance prior to declaration of an ALERTunder'tis threshold. The declaraton of an
ALERT and the activation of the TSCpprovide-the Emergehcy Coordinator with the resources
needed to perform detailed damage assessments.

The National Weather Service can be confacted for furthe'r information about existing or
projected Adverse Weather Conditions:

* Phila/Mount Holly (609)26-1-6600 :.'....
* NWS Web site http://www.erh.noaa.gov/er/phi
" Phila/Mount Holly (609) 261-6604
• Phila/Mount Holly (609) 261-6602
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Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

* Electrical faults on power supplies

" Normally closed breakers in tripped position

* System annunciators activated

" System warning lights lit

* Insufficient system pressure from keep-fill pumps

• Elevated area temperatures or radiation levels

" Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

VISIBLE DAMAGE: Damage to equipment or structure that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operability or reliability of the affected structure, system, or
component. Example damage includes: deformation due to heat or impact, denting,
penetration, rupture, cracking, and paint blistering. Surface blemishes (e.g., paint
chipping, scratches) should not be included.
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EAL Bases Reference(s):

1. NEI 99-01', Rev. 05, HA1 Example EAL #2
2. UFSAR 3.3.1.1 Design wind Velocity and Loading
3. UFSAR 3.2 Severe Weather and Natural Disaster Guidelines
4. OP-AA-1 08-111-1001 Severe Weather and Natural Disaster Guidelines
5. NC.CH-SC.MET-1206(Q) Meteorological Monitoring System Calibration and Maintenance
6. SC.OP-AB.ZZ-0001(Q) Adverse Environmental Conditions
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HA1.3 - ALERT

EAL:

Turbine failure-generated PROJECTILES resulting in EITHER of the following:

" VISIBLE DAMAGE to or penetration of ANY Table H-1 structure

• Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure

Table H-1 Plant Structures Containing Safe

Shutdown Systems or Components

* Auxiliary Building

* Service Water Intake Structure
" Control Point Area
* Inner/Outer Penetration Areas

* Containment

" Fuel Handling Building

• Service Building

* RWST, PWST, and AFWST Area

Basis:

This EAL escalates from EAL HU1.3 in that the occurrence of the event has resulted in
VISIBLE DAMAGE to plant structures or areas containing equipment necessary for a safe
shutdown, or has caused damage to the safety systems in those structures evidenced by
Control Room indications of degraded system response or performance. The occurrence of
VISIBLE DAMAGE and/or degraded system response is intended to discriminate against
lesser events. The initial report should not be interpreted as mandating a lengthy damage
assessment prior to classification. No attempt is made in this EAL to assess the actual
magnitude of the damage. The significance here is not that a particular system or structure
was damaged, but rather, that the event was of sufficient magnitude to cause this degradation.
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Escalation of this emergency classification level, if appropriate, would be based on System
Malfunction EALs.

This EAL addresses the threat to safety related equipment imposed by PROJECTILES
generated by main turbine rotating component failures. Therefore, this EAL is consistent with
the definition'6f an ALERT in thfat the potential ex7ists for actuJal or substantial p6tential
degradation of the level of safety of the plant.

Explanation/Discussion/Definitions:

Definitions:

VITAL AREA:.Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which .could directly or indirectly endanger the public health
and safety by exposure to radiation.

DEGRADED PERFORMANCE: Assessment of degraded.safe shutdown system
performance includes examination of systems in standby status as well as those in
61eration. Wheh e safeC•hiitdowr "yStem is in Opb&rati6h, its p-rfirmance can beb

directly observed'ahd•cbrhpa-•red loIt's-d&e`-igri hciap.a!bility•(e-.g-.,' 'rated flow is required but
cannot be achieved). Wh' i rnp•ieQrating'safe shut'd&'n"system cannot fulfill its design
function, its perf6rMai•dT.ei' .. d•g• •dýd..•heh"r siaf6 hutdbwn system.is in standby, its
performance capbbility fmbaymhotf iber-eadi'ly dqtermined"d. One or more of the following can
provide indirect indication of its. performance capability:

0 Electrical faults on power supplies.;ý...

* Normally closed breakers in trio'ped psition

* System annunciators activated.,...

0 System warning lights lit-

* Insufficient system`"pressure froir6 kleel5-fill p"'m p ..

• Elevated area temperatures or radiation levels

* Increa'sed surmp o tion in areas in which the system is. located

Salem Page 2 of 4 Rev. 0 (RAl)

EAL#: HA1.3



SGS ECG - EAL Technical Bases EP-SC-1 11-207

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

VISIBLE DAMAGE: Damage to equipment or structure that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operability or reliability of the affected structure, system, or
component. Example damage includes: deformation due to heat or impact, denting,
penetration, rupture, cracking, and paint blistering. Surface blemishes (e.g., paint
chipping, scratches) should not be included.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability or personnel safety.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #4
2. UFSAR 3.5.4 Turbine Missiles
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HA1.4 - ALERT

EAL:

Internal Flooding in AN.Y Table H-1 plantstructure

AND

The Flooding is of a magnitude that results in EITHER of the following:

* Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure.

* An industrial safety hazard (electrical shock, high temp, etc.) resulting in access
restrictions to operate or monitor Safety System equipment.

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

• Auxiliary Building

* Service Water Intake Structure

* Control Point Area

• Inner/Outer Penetration Areas

* Containment

* Fuel Handling Building

• Service Building

* RWST, PWST, and AFWST Area

Basis:

This EAL escalates from EAL HU1.4 in that the occurrence of the event has resulted in an
electrical shock hazard precluding access to plant structures containing safe shutdown
systems or components or damage to the safety systems or components in those structures
as evidenced by Control Room indications of degraded system response or performance. The
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lack of access or occurrence of degraded system response is intended to discriminate against
le(se-bfv-eht•_ThTihitil--rep6Wý-rt-•thild-nbt-b-e-i-terp--pttd-as-randating a lengthy as-s-s-mrent
prior to classification. No attempt is made in this EAL to assess the actual magnitude of any
damage. The significance here is not that a particular system or structure was damaged, but'
rather,.that the event was of sufficient magnitude to cause this lack of access. or performance
degradation.

Escalation of this emergency classification level, if appropriate, would be base'dl on System
Malfunction EALs.

This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment- misalignment, or outage activity mishaps. It is based on the DEGRADED
PERFORMANCE of systems, or has created. industrial safety hazards (e.g., electrical ,shock).
that preclude necessary access to operate or'm6hitr s"ýafety eqUiornent. The inability to
access, operate or monitor safety equipment represents an actual or substantial potential
degradation of the level of safety of the plant.

Flooding as used in this EAL describes a cbhodition where water is entering the room faster
than installed equipmentjis capable ofremoval,,, resulting in a rise of water level, within the
room. Classificati•n0 of this EAL should •ot be delayed while corrective actions are being taken
to isolate the water source.

.- , .. . . .

Explanation/Discussio /Definitions:

Fl~ooding is an event or condition in excess of the available sump pump_.handling capability
(installed or temporary),tthat results in a conditio'nwhere water is entering a room faster than it
is being removed resulting j!i.a rise.ý lbwbatebr leve!with.in theroom. Classification should not be
delayed while taking co0re•tiVo acto'ns ton o iate the source ofthe flooding.dThis EAL
addresses the effects of flooding caused by events such as. component failures, equipment
misalignment, or outage activity misbapswwhere flop0ding is'occurring in areas that affect safety
related equipment. This EAL is based"on ttb-degraded perforffiance of systems, or has
created industrial safetý.. hazards (electrical slhi0ck) thbat"' pr~cltide necessary access to operate
or monitor safety equipmient. The inability to. iccess, op.erate or monitor safet, equipment
represents an actual or substantial potential degradation of the level of safety, of the plant
meeting the definition of an ALERT.

In those cases where it is believed that DEGRADED PERFORMANCE due to flooding may
have caused damage to a Safety System, an ALERT declaration is warranted since the full
extent of the damage need-not-be-kno"wn. A SafetySystem' is defined as any system required
to maintain safe operation or to establish or maintain Cold Shutdown.

If the flooding has reached the level(s) specified in OP-AB.ZZ-0002, FLOODING, then the
flooding.is s.evere,- is in excess of sump handling capability.and.has degraded the performance
of safety related equipment. Consequently, if the-flooding has reached the levels specified in
OP-AB.ZZ-0002, Flooding, then classification Under this EAL is warranted. The source of the
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flooding and the status of the sump pumps are not factors in evaluating this EAL. For areas
that do not have a Flooding level specified in OP-AB.ZZ-0002, SM judgment should be used.

Flooding is determined in these areas by visual report from staff or by confirmation of sump
alarms. SI (S2).OP-AB.ZZ-0002 (Q) directs the operators to determine the exact location and
severity of Flooding. Attachments in this procedure delineate the affected plant areas,
potential source(s) of water, affected vital equipment, flood rate and time to submerge vital
equipment.

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

* Electrical faults on power supplies

* Normally closed breakers in tripped position

* System annunciators activated

• System warning lights lit

* Insufficient system pressure from keep-fill pumps

" Elevated area temperatures or radiation levels

" Increased sump pump operation in areas in which the system is located
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PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED-AREA (OCA)-thaf is enc,16-sed rite scurity •ieeTr-f6e-ea&nd-
monitored by intrusion detection systems. Access to the PA requires proper security
clearancdEand is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases,.Reference(s):.

1. NEI 99-01, Rev. 05, HA1 Example EAL #3
2. UFSAR 3.2 Classification of Structures, Components and Systems

3. S1(S2).OP-AB.ZZ-0002 (Q) Flooding
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EAL Category: H - Hazards & Other Conditions Affecting Plant Safety

EAL Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting VITAL AREAS

Mode Applicability: All

EAL# & Classification Level: HA1.5 - ALERT

EAL:

EITHER of the following:

" River level > 99.5'

" River level < 76.0'

AND

High or low river level results in EITHER of the following:

* VISIBLE DAMAGE to ANY structure in Table H-1

* Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

6

0

6

0

6

S

6

6

Auxiliary Building

Service Water Intake Structure

Control Point Area

Inner/Outer Penetration Areas

Containment

Fuel Handling Building

Service Building

RWST, PWST, and AFWST Area

Basis:

This EAL escalates from EAL HU1 .5 in that the occurrence of the High or Low River Level has
resulted in VISIBLE DAMAGE to plant structures or areas containing equipment necessary for
a safe shutdown, or has caused damage to the safety systems in those structures evidenced
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by Control Room indications of degraded system response or performance. The occurrence of
VISIBLE DAMAGE-a-h-d/odgf-g derd- -stem response is intended to discriminate a-gainst
lesser events. The initial report should not be interpreted as mandating a lengthy damage
assessment prior to classification. No attempt is made in this EAL to assess the actual
magnitu6de of th6edama'g&. The; significahce here is.not that a: particular system 1r6 structure"
was damaged, but rather, that the event was of sufficient magnitude to cause this degradation.

This EAL addresses high or low river levels that result in visible damage to vital areas or
results in indication of damage to safety structures, systems, or cornpbrients'containing
functions and systems required for safe shutdown of the plant that can also be precursors of
more serious-events.

These events could be escalated based on damage to plant safety systeims, loss of fission'
product barriers or abnormal radiological releases as discussed in other.EAL categories.

Explanation/Discussion/Definitions:

This EAL indicates river level conditions that may impose a severe threat to the level of safety
of the plant due to flooding or low river levelconditions.:,...- :.,., .

A High River level greater than 99.5' (+10.5' MSL) is indication of site flood conditions. This
River Level would exceed the plant grade, le'6vl 'at Salenm Staion and bewithin 2 feet'of the
plant grade leyel (101.5 feet) at .Hope,.,reek. , . ....

A Low River- level less than --76.0', (-13.0'MSL) is the-Salem & Hope Creek extreme low water
design level and indicates a, potential .loss. ofithe, Ultimate. Heat. Sink... This EAL threshold is set
to correspond to river cdnditions that threaten loss of the-F, Ultimate Heat Sink:

River level indication is displayed iri Unit 1 on LA-8639 which has a range of 70' to 110'.

The National Weather Service can be contacted for further information about existing or
projected Adverse Weather Co nditions:

* Phila/Mount Holly (609).261-.600

* NWS Web site http://www.erh.noaa.qovler/phi

SPhila/Mount Holl y (609) 261-6604

" Phila/Mount Holly. (609) 26176602
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EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #6
2. Technical Specifications 3/4.7.5 Flood Protection
3. UFSAR 2.4 Hydraulic Engineering
4. UFSAR Figure 2.4-3 Service Water Intake
5. UFSAR Figure 3.4-1 Datum and Water Level Relationships
6. S1 (S2).OP-AB.CW-0001(Q) Circulating Water System Malfunction
7. S1(S2).OP-AB.ZZ-0002(Q) Flooding
8. OP-AA-108-111-1001 Severe Weather and National Disaster Guidelines
9. HCGS UFSAR, Section 2.4, Figure 2.4-3, Datum and Water Level Relationship
10. SGS FSAR, Section 9.2.1 Service Water System
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HA1.6 - ALERT

EAL:

Vehicle crash or PROJECTILE impact with or within ANY Table H-1 structure

AND

The vehicle crash or PROJECTILE impact results in EITHER of the following:

" VISIBLE DAMAGE to ANY plant structure in Table H-1

" Control Room indication of DEGRADED PERFORMANCE of a Safety System
within a Table H-1 structure

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

" Auxiliary Building

• Service Water Intake Structure

* Control Point Area

" Inner/Outer Penetration Areas

* Containment

* Fuel Handling Building

* Service Building

* RWST, PWST, and AFWST Area

Basis:

The occurrence of VISIBLE DAMAGE and/or degraded system response is intended to
discriminate against lesser events. The initial report should not be interpreted as mandating a
lengthy damage assessment prior to classification. No attempt is made in this EAL to assess
the actual magnitude of the damage. The significance here is not that a particular system or
structure incurred damage, but rather that the event was of sufficient magnitude to cause
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either VISIBLE DAMAGE to the safety systems in Table H-1 structures or Control Room
indicatiorn sýof-degrade-d -systerri performance .: - -: ---- --- ---

Escalation of this emergency classification level, if appropriate, would be based on EALs in
CategQry S, System Malfunctions.

This EAL addresses vehicle crashes or PROJECTILE impacts within the PROTECTED AREA
that results in VISIBLE DAMAGE to VITAL AREAS or indication of damage to safety
structures, systems, or components containing functions and systems required for safe
shutdown of the plant.

Explanation/DiscUssion/Definitioris:

The primary concern in this EAL is the m agnitude of the vehicle crashes/ PROJECTILE
impacts. A detailed assessment of system damage is not required prior to classification.
Vehicle Crash includes AIRCRAFT, Helicopters, Ships, Barges, Trucks, Autos, or any other
vehicle types of sufficient momenturi,2to'potentially damage the strubturie':' PROJECTILE:
impact includes flying objects from either offsite or onsite, rotating equipment or turbine failure
causing turbine-casing penetration.:.

A Safety System :is.an•, system'requirdd: to maintainisaf6eo'pebation or t: establish or maintain
cold shutdown. In those cases w4.here it i believed that the.vehicle crash! PROJECTILEý.,
imp6ct may have caused VISIBLE DAMAGE to a Safety.System, an. ALERT deciaration is

warranted since the full extent" of tlthe da mage may' not be known. The turbine building is not a
safety structure and Would not be"considered.forr th IsEAL.

No lengthy or time-consuming a'sse'srerenmt of daigeis requ'ired prior to classification. In this
EAL, no attempt is made to -quantif-yth:magnitudea of.the d-amage .to any safety system but
instead an attempt is made to identify any damage' in order to. quantify the magnitude and
extent of the vehicle craihes/PRbjEcTiLE iLmpa"t"' . -

In short, if the vehicle crash/ PROJECTILE impact is bigaenough that it has damaged a Safety
System/Safety Structure or cause Safety System DEGRADEDPERFORMANICE, then the
vehicle crash/ PROJECTILE impact is big enough to justi s fy an ALERT declaration.

Any security aspects or suspected HOSTILE ACTIONS, that involve vehicles or PROJECTILE
impact should be considered under EALs. in Subcataegry HI.4.-

This event will be escalated based on further damage to plant safety systems, fission product
barriers, or abnormal radiation releases. The Emergency Coordinator may use discretion and
escalate the classification to a SITE AREA EMERGENCY based on the nature of the damage.
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Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability, or personnel safety.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

" Electrical faults on power supplies

" Normally closed breakers in tripped position

* System annunciators activated

" System warning lights lit

" Insufficient system pressure from keep-fill pumps

" Elevated area temperatures or radiation levels

" Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.
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VISIBLE DAMAGE: Damage to equipment or structure that is readily observable
w ithoiu.dmeasurements, testing, or arnaly•ii. D'a-ma-ge is suffici~nt-t ca-use concern
regardihg the'continued operability or reliability of the affected structure, system, or
component. Example.damage includes: deformation due to heator impact, denting,
penet.ration, tupturebcrackihg, and pairt blistering. Surface blemishes (e.g., paint
chipping, scratches) should not be included.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna', Piper and Lear type"private planes, large passenger
or freight planes as well as police, medical and media helicopters.

HOSTILE ACTION:.: A6 actto ward Salem or Hol6e Creek"6rits'personnel that includes
the.use ofvio61ei6tJforce tb destroy e'quiplr-i6nt,.tak6 HOSTAGES,' and/6r intimidate
PSEG to achieve an end. This includes.attbck by air! lahd;,'or1water using guns,
explosives, PROJECTILEs; vehicles, or other devices Osed to deliver destructive force.
Othter acts that satisfy the overall-intent may be included." HOSTILE ACTION should not
be conistrued to indr l.de acts of`c'ivil diSobedienc6br-fel0lorNis acts that are not part of a
concerted attack on Salem or-H6pe Creek. Noi:terbrismlbased EALs shbuld be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #5
2. UFSAR 3.2 Classification of Structures, Components and Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE within the PROTECTED AREA not extinguished within
15 minutes of detection or EXPLOSION within the
PROTECTED AREA

All

EAL# & Classification Level: HU2.1 - UNUSUAL EVENT

EAL:

FIRE NOT extinguished within 15 minutes of EITHER of the following:

* Control Room notification/report of a FIRE

* Verified FIRE detection system alarm/actuation

AND

FIRE is located in the Turbine Building or ANY Table H-1 plant structure (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

* Auxiliary Building

* Service Water Intake Structure

• Control Point Area

* Inner/Outer Penetration Areas

" Containment

" Fuel Handling Building

* Service Building

* RWST, PWST, and AFWST Area
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Basis:

This EAL addresses the magnitude and extent'of FIRES that may be potentially significant
precursors of damage to safety systems.. It addresses the FIRE, and not the degradation in
performan6e bof affected systems ftat .ay, result..

As used here, detection is visual observation and report by plant personnel or sensor alarm
indication.

The 15 minute time period begins with a credib e n'otification that a FiRE is occurr'ig, or
indication of a FIRE detection system alarm/actuation. Verification of a FIRE detection system
alarm/actuation includes actions that can be taken within the control room or other• nearby site
specific location to ensure that it is not spurious. An alarm is assumed to be. an indication of a
FIRE unless it is disproved'within the 15-mrin-tet pierniodlby persohnel dispatched to the scene.
In other words, a personnel report from the scene may be used to disprove a sensor alarm if
received within 15 minutes of the alarm, but shall not be required to verify the alarm.

The intent of this 15 minute duration is to size the FIRE and to dscriminate against sma
FIRES that are readily extinguished (e.g., smoldering waste paper basket).

The-Turbine Building and Table H-1 , list is,.limited and. applies to. buildings and areas in actual
contact with orai~ ied"iately djdcnfrt to VITAL AREAS dr othier, signif cant buildings or areas.
The intent of.this EAL is not-to.include, buildings (.e., warehouses)Or. areas that are not in
actual I.otc cent to, .VeTAL AREAS.. This excludes FIRES within
administration buildings, waste-basket FIRES:a, and .other small FIRES of. no safety

consequence. Immediately adjacent implies that"the area immediately adjacent contains or
may• cohtainequiipmrent 6r c6blihi thatco.uId irm pa.t e-q-uipm- m ent located in VITAL AREAS or
the FIRE could damage equipment inside VITAL AREAS or that precludes access to VITAL
AREAS.

Escalation of this emergency blasific'atibn-level, if appropriate,'would be based on EAL
HA2. 1.

Explanation/Discussion/Definitions:

The Table H-1 Plant StrUctures Containing Safe Shijtdown Systems or Components include
those plant structures identified as Seismic Category I.

Definitions:

PROTECTED AREA (PA): A security cointrolled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.
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OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electrical equipment do not constitute FIRES. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are
observed.

EXPLOSION: A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to potentially
damage permanent structures, systems, or components.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU2 Example EAL #1
2. UFSAR 3.2 Classification of Structures, Components and Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE within the PROTECTED AREA not extinguished within
15 minutes of detection or EXPLOSION within the
PROTECTED AREA

All

EAL# & Classification Level: HU2.2 - UNUSUAL EVENT

EAL:

EXPLOSION within the PROTECTED AREA

Basis:

This EAL addresses the magnitude and extent of EXPLOSIONS that may be potentially
significant precursors of damage to safety systems. It addresses the EXPLOSION, and not the
degradation in performance of affected systems that may result.

This EAL addresses only those EXPLOSIONS of sufficient force to damage permanent
structures or equipment within the PROTECTED AREA.

No attempt is made to assess the actual magnitude of the damage. The occurrence of the
EXPLOSION is sufficient for declaration.

The Emergency Coordinator also needs to consider any security aspects of the EXPLOSION,
if applicable.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA2.2.

Explanatioh/Discussion/Definitions:

If the EXPLOSION is determined to be hostile in nature, the event is classified under EAL
HS4.1.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

Salem Page 1 of 2 Rev. 0 (RAI)

EAL#: HU2.2



SGS ECG - EAL Technical Bases EP-SC-1 11-208

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG N Uc•r as -art Sf the Sale-hm & Hope Cre-ek Generating Station coni I-1.-Fo r th-e
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the statiofis is considered the OCA.

FIRE: Cdmbustion characterized byý.heat and light.. Sources of smoke such as slipping
drive belts 'r0overheated"e'lectrical eq'uipm'ent .do not constitute FIRES. Observation of
flame is preferred but is NOT required if 1arge quantities of smoke and heat are
observed.

EXPLOSION: A rapid, violent; unconfined combustion, or catastrophic.failure of
pressurized/energized equipment that irfp'art" energy of sufficeient force to potentially
damage permanent structures, systems, or components.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU2 Example EAL #2
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE or EXPLOSION in a VITAL AREA affecting the
operability of plant safety systems required to establish or
maintain safe shutdown

All

EAL# & Classification Level: HA2.1 - ALERT

EAL:

FIRE in ANY Table H-1 plant structure affecting the operability of plant safety systems
required to establish or maintain safe shutdown

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

" Auxiliary Building

" Service Water Intake Structure

* Control Point Area

* Inner/Outer Penetration Areas

* Containment

* Fuel Handling Building
* Service Building

* RWST, PWST, and AFWST Area

Basis:

The significance here is that the FIRE was large enough to cause damage to these systems.

The declaration of an ALERT and the activation of the Technical Support Center will provide
the Emergency Coordinator with the resources needed to perform detailed damage
assessments.

Escalation of this emergency classification level, if appropriate, will be based on EALs in
Category S, System Malfunctions, Category F, Fission Product Barrier Degradation, or
Category R, Abnormal Rad Levels / Rad Effluent.
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Explanation/Discussion/Definitions:

The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic Category I.

Definitions:

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electrical equipment do not constitute FIRES. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are
observed. -

EXPLOSION: A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to potentially
damage permanent structures, systems, or components.

VITAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation .
PROTECTED AREA (PA)- A Secrity' hoe.tro11ed area Within the OWNER

CONTROLLED AREA (OCA)that' is 6nciosbcd- y'th6 security perimeter fence and
monitored by intrusion detection systems.,'Ac, cess to the.PA requires plroper security
clearance and is !controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is consideied the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA2 Example EAL #1
2. UFSAR 3.2 Classification of Structures, Components and Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

C - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE or EXPLOSION in a VITAL AREA affecting the
operability of plant safety systems required to establish or
maintain safe shutdown

All

HA2.2 - ALERT

EAL:

EXPLOSION in ANY Table H-1 plant structure affecting the operability of plant safety
systems required to establish or maintain safe shutdown

Table H-1 Plant Structures Containing Safe

Shutdown Systems or Components

* Auxiliary Building

" Service Water Intake Structure

• Control Point Area
* Inner/Outer Penetration Areas

* Containment

* Fuel Handling Building

* Service Building

* RWST, PWST, and AFWST Area

Basis:

The significance here is that the EXPLOSION was large enough to cause damage to these
systems.

The declaration of an ALERT and the activation of the Technical Support Center will provide
the Emergency Coordinator with the resources needed to perform detailed damage
assessments.

The Emergency Coordinator also needs to consider any security aspects of the EXPLOSION,
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Escalation of this emergency classification level, if appropriate, will be based on EALs in
Category-S,- Systme-if -Malfu•r-tions-, Catego-ry F, Fission Prioduct Barrier Degradationr, or.-
Category R, Abnormal Rad Levels / Rad Effluent.

Explanation/Discussion/Definitions:

If the EXPLOSION is determined to be hostile in nature, the event is classified under EAL
HS4.1.

The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic CategQryI. 1

Definitions:

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electrical &quipmemetdo not constitute FIRES. Observation of.
flame is preferred but is NOT required if large quantities of smoke and heat are
observed.

EXPLOSION: A rapid, violent, unconfined. combustion, or catastrophic failure of
pressurized/energi'ed -q'u.'i.nf th-t irfp- rts e e•r-y "bf SuffiCient forte to potentially

damage permanent structdr6s, systemhs, or coo6ipn6ents.

VITAL AREAS: Typically any site specific areas, normally within-the PROTECTED
AREA, that contains equipment, systems,, componjents, or material, the failure,
destruction, or release of which lc6uld directly-or indirectly endanger the public health
and safety by ex'posure to radiation.

PROTECTED AREA (PA): A Security controlled 'area within the OWNER
CONTROLLED.AREA (OCA) that is enclosed by th6'security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED: AREA: (OCA): Property own'ed, maintained and controlled by
PSEG Nuclear asra'd 6fteSai•"& H0peC6ek nGaierntig" Sttio0n complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI. 99-01, Rev. 05, HA2 Example EAL #1
2. UFSAR 3.2 Classificatio. of0Structures, Components and Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

C - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to NORMAL PLANT OPERATIONS

All

HU3.1 - UNUSUAL EVENT

EAL:

Release of toxic, corrosive, asphyxiant or flammable gas in amounts (excluding small or
incidental releases) that have or could adversely affect NORMAL PLANT OPERATIONS

Basis:

This EAL is based on the release of toxic, corrosive, asphyxiant or flammable gases of
sufficient quantity to affect normal plant operations.

The fact that SCBA or other respiratory protection may be worn does not eliminate the need to
declare the event.

This EAL is not intended to require significant assessment or quantification. It assumes an
uncontrolled process that has the potential to affect NORMAL PLANT OPERATIONS. This
would preclude small or incidental releases, or releases that do not impact structures needed
for plant operation.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or even death.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA3.1.

Explanation/Discussion/Definitions:

The release may have originated within the Site Boundary, or it may have originated offsite
and subsequently drifted onto the Site Boundary. Offsite events (e.g., tanker truck accident
releasing toxic gases, etc.) resulting in the plant being within the evacuation area should also
be considered in this EAL because of the adverse affect on NORMAL PLANT OPERATIONS.

Salem Page 1 of 4 Rev. 0 (RAI)

EAL#: HU3.1



SGS ECG - EAL Technical Bases EP-SC-111-209

Should the release affect plant VITAL AREAS, escalation to an ALERT would be based on
EAL HA3T_1_Sfho-UId--n- EXPLOSION•i FIRE occurcdue--t--fl•-r-irnl bligýýS-withian iff6cted-
plant area, an ALERT may be appropriate based on EAL HA2.1 or EAL HA2.2.

A Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation or skin contact.

A Flammable Gas is considered to be any substance that can result in an ignition, sustained
burn or detonation.

Carbon dioxide (C02) is an asphyxiaht gas. A 20 Ib CO 2 extinguisher discharge will not create
a hazardous atmosphere unless the room volume is less than 2500 cubic feet.

A Corrosive Gas is a highly reactive substance that causes obvious damage to living tissue.
Corrosives act eith-er diredtly, by ch6mically destroying the part or indirectly by causing
inflammation. Acids and bases are common corrosive materials. Corrosives such as these are
also sometimes referred to as caustics.

This EAL should not be construed to include confined spaces that must be ventilated prior to
entry or situations involving the fire department personnel who are using respiratory
equipmentduring the performance~of their duties unless it also affects personnel~not involved
with the fire department activates. In addition, those situations that require personnel to wear.
respiratory protection equipment as the result of airborne contamination as required by
Radiation Protection personnel do not meet the intent of this EAL.-:

Definitions:

.NORMAL PLANT' OPERATIONS} Activities at the plant site'associated with routine
testing, maintenance, or equipment.operations, in accordance with .normal operating or
administrative procedures. Entry into abnormal or emergency operating procedures,.or
deviation from normal security or radiological controls posture, is a departure from
NORMAL PLANT OPERATIONS...

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment., systems, component',, or material,.the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposUre'to radiation'..

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is. controlled at the Security Center. , ,

OWNER CONTROLLED AREA (OCA): Propery owned,,maintained and controlled by
PSEG Nuclear as part, of, the Salem &.Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.
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FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electrical equipment do not constitute FIRES. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are
observed.

EXPLOSION: A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to potentially
damage permanent structures, systems, or components.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU3 Example EAL #1
2. OE25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

C - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to NORMAL PLANT OPERATIONS

All

HU3.2 - UNUSUAL EVENT (Common Site)

Notification by Local, County, or State Officials for evacuation or sheltering of site
personnel based on an off-site gas release event that includes toxic, corrosive,
asphyxiant, or flammable gas

Basis:

The fact that SCBA or other respiratory protection may be worn does not eliminate the need to
declare the event.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or even death.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA3.1.

Explanation/Discussion/Definitions:

This EAL is based on the existence of an uncontrolled release originating offsite and local,
county or state officials have reported the need for evacuation or sheltering of site personnel.

State and local officials may determine the evacuation area for an offsite spill or release by
using "The Emergency Response Guidebook (ERG2008)" developed by the US Department
of Transportation.

Should the release affect plant VITAL AREAS, escalation to an ALERT would be based on
EAL HA3.1. Should an EXPLOSION or FIRE occur due to flammable gas within an affected
plant area, an ALERT may be appropriate based on EAL HA2.1.

A Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation or skin contact.
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A Flammable Gas is considered to be any substance that can result in an ignition, sustained
burn ordeftnatib-n. ..

Carbon dioxide (C02) is an asphyxiant gas. A 20 lb. C02 fire extinguisher discharge will not
create a hazardous atmosphere unless the room volume is less than 2500 cu.ft.

A Corrosive Gas is a highly reactive-sUbbtance that causes obvious damage to living tissue.
Corrosives act either directly, by chemically destroying the part or indirectly by causing
inflammation. Acids and bases are common corrosive materials. Corrosives' siuch as these are
also sometimes referred to-as.caustics...,

Definitions:

NORMAL PLANT OPERATIONS: Activities at the plant site associated with routine
testing, maintenance,. or 6quip'ment operati6ns, in accordance with normal operating or
administrative pirocedures. Entry inrt6oablnormal ore erherg:enc6y o perating procedures, or
deviation from normal security or radiological controls posture, is a depar"turire from
NORMAL-PLANT OPERATIONS.

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destr.ictinorf6r release of which -could directly or indirectly endanger, the.p•ulic health

and safety by exposure to radiation.

PROTECTED-AREA-(PA): A'security: controlled area:within the OWNER. .
c ONTRoLLED AREA (OCA)..tiiat. is enclosed.by the Securit 'peri meer fence and

monitored by intrusion dEýt'eCtiron'systems: Acces'sto the PA feqUires q proper security
clearance and is contf61ied 'at the-ý.Se'urity Ce'nter:

OWNER CONTROLLED AREA (OCA)7 Property owned,; maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.-

FIRE: Cpmmbustion, characterized,,by, heat.. and light-. Sources of smojke. such. as slipping.
dri'v &belts.o r. oyerheated elecr•c.i..'a'le"quipm:•nt.do not constitute"FiRES. Observation of.
flame is preferred but is NOT required if large quantities of smoke and heat are
.o b s e rv e d .- : ,: . - - , . . .•: . -- .: ..: .. .: .-- ., , .,.. .-. . .. .-. • -

EXPLOSION: A rapid, violent, unconfined combustion, or catasfrophicfailure of
pressurized/energized equipment that imparts energy of sufficient force to potentially
damage permanent structures, systems,.or:ormponents:
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU3 Example EAL #2
2. The Emergency Response Guide (ERG2008)
3. OE25354 Alert Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Access to a VITAL AREA is prohibited due to toxic,
corrosive, asphyxiant or flammable gases which jeopardize
operation of operable equipment required to maintain safe
operations or safely shut down the reactor

All

EAL# & Classification Level: HA3.1 - ALERT

EAL:

Access to ANY Table H-1 plant structure is prohibited due to toxic, corrosive, asphyxiant,
or flammable gases which jeopardize operation of systems required to maintain safe
operations or safely shut down the reactor (Note 5)

Note 5: If the equipment in the 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 shut down beyond that already allowed by Technical
Specifications at the time of the event.

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

* Auxiliary Building

* Service Water Intake Structure

* Control Point Area

* Inner/Outer Penetration Areas

" Containment

* Fuel Handling Building

• Service Building
* RWST, PWST, and AFWST Area

Basis:

Gases in a VITAL AREA can affect the ability to safely operate or safely shut down the
reactor.
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The fact that SCBA or other respiratory protection may be worn does not eliminate the need to
declare the-event. ....

Declaration should not be delayed for confirmation from atmospheric testing if the atmosphere
poses an imm6diate threat to' life: and health 6r'an immediate threat of severe exposure, to.
gases. This cdduld be based upon documenritedanalysis, indication of personal ill effects from
exposure, or operatinhg experience with the'hazards.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed "
environment. This reduces the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness"oi'e ken cd•'•th.

An uncontrolled release of flamrmable gasses..within.a facility structure has.the potential .to
affect safe operation of the plant by limiting either operator or equipment operations due to the
potential for ignition, andýersultinhgequipnie'nt'dan -iage/personnel injury.: Flam-mable gasses,
such as hydrogenaind" acetylenr-e, 'are 6rutitiely yused tbrr'iaint"ainiplaint. s'•ms- (hydrogen) or
to repair equipment/components (acetylene - used in' ý6lding)y' This EAL a8sumes
concentrations of flammable gasses which can ignite/support combustion.

Escalation of..thi• 'ener)e•icclassificato•n ev if, appropriate,. will be based on EALs in
Category 5, System Maflunctins,. CategoNr F, FiSsibn Product Barrie Degradation or
Category R-Ab6norma Rad' L&vels/.Rad Effluent%.: .

Explanation/Discussion/Definitions:

This EAL is based on gases that have entered a plant structure in concentrations that could be
unsafe for plant personnel- and,. therefore',-pretlude ac.cess to'equipment necessary for the
safe operation or safe shutdown' of th h plant..:The Table H-1 Plant Structures IContaining Safe
Shutdown Systems or Components inr'flde those plant structu'res identified a~s Seismic
Category I.

A Toxic Gas is considered to be any.substance• that is dangerous to life or limb by reason of
inhalation or skin contact.

A Flammable Gas is considered to beany ýubstaice that"can res'ult in an ignition, sustained
burn or detonation. - -.

Carbon dioxide (CO 2 ) is an asphyxiant gas. A 20 lb CO 2 extinguisher discharge will not create
a hazardous atmosphere unless the room volume is less than2500 cubic feet.

Corrosive Gas is a highly reactive substalhce'that caises-obVious damage to living tissue.
Corrosives act either directly, by chemically destroying the part or indirectly by causing
inflammation. Acids and bases are common corrosive materials. Corrosives such as these'are
also sometimes referred to as caustics.
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This EAL should not be construed to include confined spaces that must be ventilated prior to
entry or situations involving the fire department personnel who are using respiratory
equipment during the performance of their duties unless it also affects personnel not involved
with the fire department activates. In addition, those situations that require personnel to wear
respiratory protection equipment as the result of airborne contamination as required by
Radiation Protection personnel do not meet the intent of this EAL.

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA3 Example EAL #1
2. UFSAR 3.2 Classification of Structures, Components and Systems
3. 0E25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

Confirmed SECURITY CONDITION or threat which
indicates a potential degradation in the level of safety of the
plant

All

EAL# & Classification Level: HU4.1 - UNUSUAL EVENT (Common Site)

EAL:

A SECURITY CONDITION that does NOT involve a HOSTILE ACTION as reported by the
Security Operations Supervisor or designee (Note 8)

OR

Receipt of a CREDIBLE/ACTUAL THREAT to Salem or Hope Creek station - (determined by
security in accordance with SY-AA-101-132, "Threat Assessment") (Note 8)

OR

A VALIDATED notification from NRC providing information of a Salem/Hope Creek
AIRCRAFT threat (Note 8)

NOTE 8: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

" If a HOSTILE ACTION, is location the OCA or PA?

Basis:

Security events which do not represent a potential degradation in the level of safety of the
plant are reported under 10 CFR 73.71 or in some cases under 10 CFR 50.72. Security
events assessed as HOSTILE ACTIONS are classifiable under EAL HA4.1, EAL HS4.1 and
EAL HG4.1.
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A higher initial classification could be made based upon the nature and timing of the security
threat and p ibtential ton se--qen7ces. The Ermfrgenecy Cobrdinator shall consider upgrading the
emergency response status and emergency classification level in accordance with the Salem
- Hope Creek Security Contingency Plan.

1 stConditidn (SECURITY CONDITION)

Reference is made to the specific security shift supervision (Security Operations Supervisor or
designee) because these individuals are the designated personnel on-site qualified and
trained to confirm that a security event is occurring or has occurred. Training on security event
classification confirmation is closely controlled due to the strict secrecy controls placed on the°
Salem - Hope Creek• Security Contingency Plan"'

This threshold is based o.n the Salem - Hope Creek• Security Contingency Plan. The Salem
Hope Creek Security Contingency Plan. is based on guidance provided by .`NEI 03-1 2,
Template forlth~i Security Plan ,-Trainingd'a'nd Qdalification Plan, Scrity Contingenci Plan
and ISFSI Program.

2 nd Condition (CREDIBLE / ACTUAL THREAT)

This tir'6'-i'6ýl'is inc!Uded td'ensure that appropriatenotificatiohs for the security threat are
made in a timely manner.'-T'his iric'fid6i.rfomiatrofa Crediblethreat."Only thesite to ie ihich
the specific thr-eat is made ..heeds declare the Notification of an UNUSUAL EVENT.

The determination of CREDIBLE is made through use of information found in Threat
Assessm ent ,Sb¥_-- -- u i -i•_ . . . . ...... .. . .. . . . . . . . .. ,

3 rd Condition (AIRCRAFT Threat)

The intent of 'this"'partf of thei"EALis to'erhure that brtifications for the"AIRCRAFT threat are
made in a timely manner and that offsite response organization (OROs) and pi"'n't~personnel
are at a state, of heightened awareness regarding the credible threat., It is not the. intent of this
EAL to replace existing non-hostile related EALs involving AiRCRAFT.

This EAL'is:'rt whten a plant (site)ir'eceives information regarding a•n AIRCRAFT threat from
NRC. Validation is performed by calling the NRC or by other apprbved 'methods of
authentication. Only the site to which the specific threat, is made neeeid- declare the UNUSUAL
EVENT.
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The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an AIRLINER (AIRLINER is meant to be a large AIRCRAFT with the potential
for causing significant damage to the plant). The status and size of the plane may be provided
by NORAD through the NRC.

Escalation to ALERT emergency classification level would be via EAL HA4.1 and would be
appropriate if the threat involves an AIRLINER within 30 minutes of the plant or a HOSTILE
ACTION in the OCA or PA.

Explanation/Discussion/Definitions:

If the security events do not meet the threshold for an UNUSUAL EVENT classification, they
may result in the need to make a non-emergency report per RAL Section 11.7.1 .a, One Hour
Non-Emergency Safeguards Event (10 CFR 73.71) as determined by Security per SY-AA-
1002, "Safeguards Event Report."

Security will be focused on actions to mitigate the security event and will provide the SM with
key information as the event progresses. Communications between the SMs and the Security
Team Leader should be accurate, concise, and focused on EAL criteria and protection of key
target sets. As Security and Operations terminology sometimes differ, clarifying questions
should be asked to ensure accurate information exchange.

1 st Condition (SECURITY CONDITION)

Page 6 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made OR, could result in Security Supervision determining that a HOSTILE ACTION is or has
occurred and therefore classification at the ALERT or higher level should be made based on
the location (OCA or PA) of the HOSTILE ACTION.

2 nd Condition (CREDIBLE / ACTUAL THREAT)

This threshold is included to ensure that threat information from any source which is assessed
by security supervision as being a "CREDIBLE/ACTUAL THREAT" is classified as an
UNUSUAL EVENT. Only the site to which the specific threat is made needs to declare the
UNUSUAL EVENT. For Security Events, Salem and Hope Creek is considered a single site,
therefore a "CREDIBLE/ACTUAL THREAT" to either Salem or Hope Creek would affect the
entire site and a "Common Site" UE declaration would be made.

Timely classification will ensure that Offsite Response Organizations and plant personnel are
notified in a timely manner resulting in a state of heightened awareness. Threats are
evaluated by security per Threat Assessment, SY-AA-1 01-132. Security threats that do not
meet the definition of a "CREDIBLE/ACTUAL THREAT" should be dispositioned lAW Threat
Assessment, SY-AA-101-132.
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3r d Condition (AIRCRAFT Threat)

AIRCRAFT threat calls from the NRC should .be VALIDATED by use of NRC authentication
code or a return call to the NRC Headquarter Operations Center.

For security..events, Salem and Hope Creek is considered a single- site; therefore, a
"VALIDATED' AIRCRAFT THREAT":to either Salem or .Hope Creek would affect the entire site
and a "Common Site" UE declaration would be made.

Definitions:

SECURITY CONDITION:W Any security event as listed in the approv/ed security
contingency plan that constitutes a threat/compromise to site secu tlreat/nsk t6 s te
pe.rs0-nre. or a poten tiaIdegradation to the level Of safety r it, A.SECURITY'k.to.' .t

pe't ofn the plt A SECURITYn t
CONDITION do'es n6t involve a HOSTILE ACTION.'

VALIDATED:.AIRCRAFT threat.call from. the NRC that is.confirmed to be authentic.
Cafil's frm t•he NNRC are-VAL`DATED .by, us"e of th.e NRC l.6,'ided '-dithenkication code
:6r by making.a` return calli 1tih RN RC; Headq.ai-tebr.OierationKs"Cente and confirmingg
threat infomWatioh with the NRC.C.OperatioQ Officer.- ARCRAFthroat calIsfrom. other.

agn"cieis, NORAD, FAA, or"FBI shouldd be VALIDATED. by.calling:he NRcp -rat

Officer. .

AIRCRAFT: Includes both small and large AIRCRAFT7. Exar.les ofiAIRCRAFTf
•ncliUde.generai aviation. Cessna, Piper: andLear type private p lanes, large passenger
or~freight planes-a,:weli aspplice em edical and. media helicopterýs.A lIarge AIRCRAFT

1) li - - , %- I I,1 
4 ,. . ,ý ,1 ,. • -

is referred to as.anAIRLINER.

AIRLINERILARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for
causinignifcant damage to the plant. (refer to the Senty..Cont lan fr

more detailed definition). . n c Plan for a

CREDIBLE I ACTUAL THREAT: Is a threat which poses -- likely and -serious -dan•de• to
.. the safe.operatiof of the facility or to site. personnel and public -safety..

HOT EATON d -'S'' 1 -. 0

HOSTILE ACTION An act toward Salen or,,Hope Creek or its.. personnel that, include,
'thieiu'seb:~.f viol fde to dest'.•e• equipmnent, take HOsTAGES, ad/or intifnidateth'e

bs.,q ,,., k r -f iat'h

lic6e" to. a chieve. de i , siincluducesa't b' I adl, 6•ater usinhgui .s
ex'ploses, PROJECTILEs,_ vehicles;,or other devices usedto dehver destrctie force.
Other acts that satisfy the o'.eerll intent 'may e in"rluded. HOSTIL'EACTION should not
be. cpstrued, to, include. acts. of civil .disobedience, or felonious: acts~that are not part of a
concerted attCk t on Salem or.-HoiHpeCreek.lNon-terrorism-ýbased. EALs should be used
.to a sucht•• iviatie (iehis. may. i.nciude :vio.lent acs ietw individuals in the,.
.OCA).
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OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, the area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security center.

PROJECTILE: An object that impacts Salem/Hope Creek that could cause concern for
continued operability, reliability, or personnel safety.

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU4 Example EAL #1, #2, #3
2. Salem - Hope Creek Security Contingency Plan
3. SY-AA-101-132 Threat Assessment
4. SC.OP-AB.CR-0004(Q) - Security Event
5. SC.OP-AB.CR-0005(Q) - Airborne Threat
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Security Contingency Event Summary Table

Note: Do not include titles of Security Contingency Event.documents.in

EP-SC-1 11-210

future revisions

Event Could Result in Event Could

Contingency Determination Result in Determination
Event of a of a

Number. . SECURITY. CONDITION HOSTILEACTION
(UE ONLY)...-: (ALERT or Higher)

Yes /No Yes /No

#1 -Y6S . Yes

# 2 Yes Yes

# 3 Yes No

#4 No Yes.

# 5 *Yes - .. 'Yes

#6 No No...

#7 No '.,,:No ,:

# 8 Yes . . Ye. -

# 9 Yes Yes"

# 10 Yes Yes

#11 Yes No

#12 Yes No

# 13 Yes 'No

# 14 Yes No

# 15 Yes No

#16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION within the OWNER CONTROLLED
AREA or airborne attack threat

All

HA4.1 - ALERT

A HOSTILE ACTION is occurring or has occurred within the OCA as reported by the
Security Operations Supervisor or designee (Note 8)

OR

A VALIDATED notification from NRC of a AIRLINER attack threat < 30 minutes away
from Salem/Hope Creek (Note 8)

NOTE 8: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

* If a HOSTILE ACTION, is location the OCA or PA?

Basis:

This EAL addresses the contingency for a very rapid progression of events, such as that
experienced on September 11, 2001. They are not premised solely on the potential for a
radiological release. Rather the issue includes the need for rapid assistance due to the
possibility for significant and indeterminate damage from additional air, land or water attack
elements.

The fact that the site is under serious attack or is an identified attack target with minimal time
available for further preparation or additional assistance to arrive requires a heightened state
of readiness and implementation of protective measures that can be effective (such as on-site
evacuation, dispersal or sheltering).
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1 st Condition (OCA HOSTILE ACTION)

This EAL addresses the potential for a very rapid progression of events due to a.HOSTILE
ACTION within or directed towards the OWNER CONTROLLED AREA (OCA). It is not
intended'. toaddress incidents that are accidental events o0. acts of civil disobedience, such as
small AIRCRAFT impact, hunters, or physical disputes between employees within the OCA.
Those events are adequately addressed by other EALs or RALs

Note that this EAL is applicable for any HOSTILE ACTION occurring, or that has occurred, in.
the OWNER CONTROLLED AREA.

If not previously notified by the NRC that the'airborne HOSTILE ACTION was intentional, then
it would be expected,: although not certain, that notification by an appropriate Federal agency
would follow. In this case, appropriate federal agency is intended to be NORAD, FBI; FAA or
NRC. However, the declaration should not be unduly delayed awaiting Federal notification.

2 nd Condition (AIRLINER Threat)

This EAL addresses the immediacy of an expected threat (AIRLINER) arrival or impact on the
site withina ela.tively short time (< .30-minutes). .. . .[

The intent of this EAL is to ensure that notifications for the AIRLINER attabk threat are made
in a timely manner, and that, OROs and plant personnel. are at a. state of. heightened awareness
regarding the e•db••le threat. AIRLINER is meant to be a large AIRCRAFTF wwith. the potential
for causing significant ame to site.

This EAL is met when a plant receives information regarding an AIRLINER attack threat from
NRC and the AIRLINER is within 30 minutes of the plant.. Only the site to which the specific
threat is made need declare the ALERT.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an AIRLINER (AIRLINER is meant to be a large AIRCRAFT with the potential
for causing significant damage to the plant).,The status and size of the plane may be provided,

by NORAD.through th NRC' .
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Explanation/Discussion/Definitions:

This event will be escalated to a SITE AREA EMERGENCY based upon HOSTILE ACTION
affecting the PROTECTED AREA (PA). Also, if Hope Creek declares an SAE due to their PA
being affected by the security event, Salem will escalate to SAE to match them.

1st Condition (OCA HOSTILE ACTION)

Reference is made to the specific security shift supervision (Security Operations Supervisor or
designee) because these individuals are the designated personnel on-site qualified and
trained to confirm that a HOSTILE ACTION is occurring or has occurred.

This EAL condition is not premised solely on adverse health effects caused by a radiological
release. Rather the issue is the immediate need for assistance due to the nature of the event
and the potential for significant and indeterminate damage. Although nuclear plant security
officers are well trained and prepared to protect against HOSTILE ACTION, it is appropriate
for Offsite Response Organizations (OROs) to be notified and encouraged to begin activation
to be better prepared should it be necessary to consider further actions.

Page 6 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
HOSTILE ACTION is or has occurred and therefore classification at the ALERT or higher level
should be made based on the location (OCA or PA) of the HOSTILE ACTION. Security events
that do not involve a HOSTILE ACTION may result in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made per EAL HU4.1.

2 nd Condition (AIRLINER Threat)

The fact that the site is an identified attack candidate with minimal time available for further
preparation requires a heightened state of readiness and implementation of protective
measures that can be effective (onsite evacuation, dispersal, or sheltering) before arrival or
impact.

This EAL is met when a plant receives VALIDATED information regarding an AIRLINER
attack threat from NRC and the AIRLINER is less than 30 minutes away from the site. Only
the site (Salem and Hope Creek is considered a single site for Security event classifications)
to which the specific threat is made needs declare the ALERT.

AIRLINER threat calls from the NRC should be VALIDATED by use of NRC authentication
code or a return call to the NRC Headquarter Operations Center.
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Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek-or its personnel that includes
the. use of violent. force to des troy equipm ent, take HOSTAGES, and/or intimidate the
licensee to achieve an enrd. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or ot•er devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience olr felohi-Uus acts thlat arie dt-"part of a
concerted attack on Salem or Hope Creek.- Non-terrorism-based EALs should be used
to address: such, activities (i.e.:;1this: may include violent acts between individuals in the
OWNER CONTROLLED AREA).,.-

OWNER CONTROLLED AREA (OCA): Property owned.; maintained and controlled. by
PSEG Nuclear as :part.of .the Salem, & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the: stations is consideredthe OCA..

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

PIRO.TECTEDA AREA' (PA) A sec uriycntrolled area with tiihe. OWNER
CONTROLLED : is enclbsed y the:s6curity perimeter fence and
monitored by, i ntfrusin ni'detection systems. Access to the PA requires proper security.
clearance.and is controlled. at the .Sec'uritiy Center.-..i. -

AIRCRAFT: In'cludes both -small iar'ge AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters. A large AIRCRAFT
is referred to as an AIRLINER.

AIRL!NERILARGE AIRCRAFT: Any size, or type of AIRCRAFT with the potential for
caus~i.,g-.si.gnificant.damage to the. plant (refer to the Security Qontingercy Plan for. a.
more detailed definition).

SECURITY-Y. C.ND,ITION: Any .security-.event' as listed, ,n,_the approved security,.
conti'ngency plah that bqonstitutes ajFhreat/compr.cmise to site. security threat/risk to site

-persponne;elor. a. potential-'degradation to the level of safety of.the plant. A SECURITY
CONDITION does not involve a HOSTILEACTION. . -.

PROJECTILE: An object directed toward Salem/Hope Creek that could cause concern
for its continued operability, re'liabiiity, 'or perso~nhel safety.
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VALIDATED: AIRCRAFT threat call from the NRC that is confirmed to be authentic.
Calls from the NRC are VALIDATED by use of the NRC provided authentication code
or by making a return call to the NRC Headquarter Operations Center and confirming
threat information with the NRC Operation Officer. AIRCRAFT threat calls from other
agencies, NORAD, FAA, or FBI should be VALIDATED by calling the NRC Operations
Officer.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA4 Example EAL #1, #2
2. Salem - Hope Creek Security Contingency Plan
3. SC.OP-AB.CR-0004(Q) - Security Event
4. SC.OP-AB.CR-0005(Q) - Airborne Threat
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Security Contingency- Event Summary- Table .. .. ..

Note: Do not include titles of Security Contingency Event documents in future revisions

Event Could Result in Event Could

Contingency Determination Result in Determination
Event of a of a

Number SECURITY CONDITION HOSTILE ACTION
(UE ONLY) (ALERT oi Higher)

Yes / No Yes N6

# 1 Yes Yes

#2 Yes Yes

#3 Yes No

#4 No Yes

#5 Yes Yes

#6 No No

#7 No No

#8 Yes Yes

#9 Yes Yes

#10 Yes Yes

# 11 Yes No

# 12 Yes No

# 13 Yes No

# 14 Yes No

#15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION within the PROTECTED AREA

All

HS4.1 - SITE AREA EMERGENCY

A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the Security Operations Supervisor or designee (Note 8)

NOTE 8: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

0 Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

0 If a HOSTILE ACTION, is location the OCA or PA?

Basis:

This condition represents an escalated threat to plant safety above that contained in the
ALERT in that a HOSTILE FORCE has progressed from the OWNER CONTROLLED AREA
to the PROTECTED AREA.

This EAL addresses the contingency for a very rapid progression of events due to a HOSTILE
ACTION within or directed towards the PROTECTED AREA (PA). Plant VITAL AREAS are
within the PROTECTED AREA and are generally controlled by card key readers. A HOSTILE
ACTION in the PROTECTED AREA (which includes VITAL AREAS) could represent a
situation that threatens the safety of plant personnel and the general public.
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These EALs addressthe contingency for a very rapid progressio-n of, events, such.as.that
experienced on September 11, 2001. It is not premised solely on the potential for a
radiological release. Rather the issue includes the need for rapid assistance due to the
possibility for significant and indeterminate damage from additional air, land or water attack
elements.

The fact that the site is under serious attack with minimal time available for further pireparation
or additional assistance to, arrive requires. Offsite. Response. Organization (ORO) readiness
.and preparation for the implementation ofTprotectiver measures.

This EAL is. not. intended to-address .incidents that are accidental ev.ents.or. acts of.civil
disobedience, such as small AIRCRAFT impact, hunters, or physical disputes between
employees within th PRoTECTED A-REA. Those e entsare adequately'addressed by other

EALs or RALs.

Although nuclear plant security offi6ers are well trair~ed and prepaied to protect against
HOSTILE ACTION, it is appropriate for OR"Os to be notified and enc'ouraged t6 begin
preparations for public protective actions to be better prepared should it be necessary to
consider.further actions, . -

If not previously notified by NRC that the airborne HOSTILE ACTION was intentional, then it
would be'eepcted, although not certain, that n6tificationi by an appropri.ateFederal agency

would follow. In this case, appropriate federa.l agency is intendedto be NIORAD, FBI, FAA or
NRC. However, the declaration.should not be unduly delayed awaiting Federal notification.

Escalation-of this-emergency classification level to-a GENERAL- EMERGENCY, if appropriate,-
would be based upon the actual loss of physical control of the facility. If necessary, Salem will
declare this event.

Explanation/Disc6ussidn/Defipntpons:., ... . .

The Security Shift Supervision is defined as the Security Operations Supe'visor ordesignee.

These" individubals are the designated.."on-site:persobnel qualified adn trained to confirm that a
security,.even occiurrimng:or has occurred .'Traing on security event classification
confirmftfikon is cIosely 6ohtrolled dideto the.stric sc66re6y controls placed, on the Salem -

Hope Creek Securiy4continhgericy Plan (Safeguards) infoirmation.'

PROJECTILES that are directed into or that have impacted the PA from the OCA or beyond
are considered under this EAL as HOSTILE ACTIONS within the PA.
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Page 5 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
HOSTILE ACTION is or has occurred and therefore classification at the ALERT or higher level
should be made based on the location (OCA or PA) of the HOSTILE ACTION. Security events
that do not involve a HOSTILE ACTION may result in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made per EAL HU4.1.

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

HOSTILE FORCE: One or more individuals who are engaged in a determined assault,
overtly or by stealth and deception, equipped with suitable weapons capable of killing,
maiming, or causing destruction.

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

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

SECURITY CONDITION: Any security event as listed in the approved security
contingency plan that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters. A large AIRCRAFT
is referred to as an AIRLINER.
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A!RLINERILARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for
causing significant damage to the. plant (refer to the Se-c-urity Conti ngenc-y Plan for a
more detailed definition).

... , -. . •. .

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for c6ntinued operability,, reliability, or personnel safety.-

VITAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure,to. radiation. ." .

• " :L.'•: ,.., .d•,... "..,,~...,...: , .

EAL Bases Ref-eerece(s):".....

1. NE .99-01 ..Rev. 05, HA4 Example.EAL #1, #2
2. Salem , Hope Creek Security Contingency Plan
3. SC.OP-AB:CR-0004(Q) - Security, Event.
4. SC.OP'-AB.CR-0005(QY -Airborne Threat.

I .~ ~-

Salem Page 4 of 6 Rev. 0 (RAI)

EAL#: HS4.1



SGS ECG - EAL Technical Bases EP-SC-1 11 -210

Security Contingency Event Summary Table

Note: Do not include titles of Security Contingency Event documents in future revisions

Event Could Result in Event Could
Contingency Determination Result in Determination

Event of a of a
Number SECURITY CONDITION HOSTILE ACTION

(UE ONLY) (ALERT or Higher)
Yes/No Yes / No

# 1 Yes Yes

# 2 Yes Yes

# 3 Yes No

# 4 No Yes

# 5 Yes Yes

# 6 No No

# 7 No No

# 8 Yes Yes

# 9 Yes Yes

#10 Yes Yes

# 11 Yes No

# 12 Yes No

# 13 Yes No

# 14 Yes No

# 15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION resulting in loss of physical control of the
facility

All

EAL# & Classification Level: HG4.1 - GENERAL EMERGENCY

EAL:

A HOSTILE ACTION has occurred such that plant personnel are unable to operate
equipment required to maintain safety functions (i.e., reactivity control, RCS inventory, or
secondary heat removal) at Salem or Hope Creek (Note 8)

OR

A HOSTILE ACTION has caused failure of Spent Fuel Cooling Systems and IMMINENT
fuel damage is likely at Salem or Hope Creek (Note 8)

NOTE 8: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

" If a HOSTILE ACTION, is location the OCA or PA?

Basis:

1st Condition

This EAL encompasses conditions under which a HOSTILE ACTION has resulted in a loss of
physical control of VITAL AREAS (containing vital equipment or controls of vital equipment)
required to maintain safety functions and control of that equipment cannot be transferred to
and operated from another location.

Typically, these safety functions are reactivity control (ability to shut down the reactor and
keep it shutdown), RCS inventory (ability to cool the core), and secondary heat removal (ability
to remove decay heat).
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If control of the plant.equipment necessary to maintain safety functions can be transferred to
another location, then the threshold is not met.

2nd Condition

This EAL addresses failure of spent fuel cooling systems as a result of HOSTILE ACTION if
IMMINENT fuel damage is likely.

Explanation/Discussion/Definitior-s:'

Definitions:..

HOSTILE ACTION: An act toward Salem or Hope Creek or its 'personhneI that includes'
the use 'of violent forie to destr-py equipment*- take HOSTAGES, and/or intimidate the
licensee to achieve an end. This1 ihitlcidsesattackb by air land, rowat6r dsirg g 6ns, "
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should'not
be, construed to include acts of civil.disobedience or felonious acts that are not part of a
concert~edattack on Salemor' Hope.Creek. Non4-rro'ism-based EALs sh6uld LIe used

to address such activities (i.e., this'may' in;clbdo Violent acts betweer individuals i"in 'eO C•)-.'- . ...

PROJECTILE: An object tha.t i iimpacts Salem a/iior Hope Creetk hat could cause
concern for continued operability, reliability, or personnel safety.

VITAL AREAS: Typically any site specific areas, normally withih the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
dcst-rubtion, or' of xvhich cddfh••iuid-'ireCtiy 'or indirectIyWedngh the public health
and safety by exposure to radiation.
PROTECTED AREA (PA): A sbcuritycohtrolled area within the OWNER-

CONTROLLED AREA (OCA) that- is enclosed -by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security.
clearance and is controlled at the Security Center.

HOSTAGE: A person(s) held as leverage against the station to ensure that demia inds
will be met by the station., .

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuc ear ai" prt o'fthe Salem:& ope Creeek Generating Station coriplex. For the
purpose of emergency classification, area from the PS'L6 -Nucl.ear'access road'
checkpoint and inward towards the stations is considered the OCA.

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HG1 Example EAL #1, #2
2. SC.OP-AB.CR-0004(Q) - Security Event
3. SC.OP-AB.CR-0005(Q) - Airborne Threat
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EAL Category: C - Hazards & Other Conditions Affecting Plant Safety

EAL Subcategory: 5 - Control Room Evacuation

Initiating Condition: Control Room evacuation has been initiated

Mode Applicability: All

EAL# & Classification Level: HA5.1 - ALERT

EAL:

Control Room evacuation has been initiated

Basis:

With the Control Room evacuated, additional support, monitoring and direction through the
Technical Support Center and/or other emergency response facilities may be necessary.

Inability to establish plant control from outside the Control Room will escalate this event to a
SITE AREA EMERGENCY per EAL HS5.1.

Explanation/Discussion/Definitions:

Control Room evacuation represents a serious plant situation since the degree of plant control
at the Remote Shutdown Panel (RSP) is not as complete as from the Control Room. The
intent of this EAL is to declare an ALERT when the determination to evacuate the Control
Room has been made based on environmental/personnel safety concerns, and the physical
process of evacuating the Control Room per S1 (S2).OP-AB.CR-0001 (Q), Control Room
Evacuation, or S1(S2).OP-AB.CR-0002(Q) Control Room Evacuation Due to Fire in the
Control Room, Relay Room, 460/230V Switchgear Room or 4kV Switchgear Room, has
commenced.

The Shift Manager (SM) determines if the Control Room requires evacuation. Control Room
inhabitability may be caused by fire, dense smoke, noxious fumes, bomb threat in or adjacent
to the Control Room, or other life threatening conditions.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA5 Example EAL #1
2. S1(S2).OP-AB.CR-0001(Q) Control Room Evacuation
3. S1(S2).OP-AB.CR-0002(Q) Control Room Evacuation Due to Fire in the Control Room,

Relay Room, 460/230V Switchgear Room or 4kV Switchgear Room
4. SC.OP-AB.CR-0003(Q) Control Room Habitability
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

5 - Control Room Evacuation

Control Room evacuation has been initiated and plant
control CANNOT be established

All

EAL# & Classification Level: HS5.1 - SITE AREA EMERGENCY

EAL:

Control Room evacuation has been initiated

AND

Control of the plant CANNOT be established within 15 minutes (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

The intent of this EAL is to capture those events where control of the plant cannot be
reestablished in a timely manner. In this case, expeditious transfer of control of safety systems
has not occurred (although fission product barrier damage may not yet be indicated).

The intent of the EAL is to establish control of important plant equipment and knowledge of
important plant parameters in a timely manner. Primary emphasis should be placed on those
components and instruments that supply protection for and information about safety functions.
These safety functions are reactivity control (ability to shutdown the reactor and maintain it
shutdown), RCS inventory control (ability to cool the core), and secondary heat removal
(ability to maintain a heat sink).

The determination of whether or not control is established at the remote shutdown panel is
based on Emergency Coordinator judgment. The Emergency Coordinator is expected to make
a reasonable, informed judgment within the allocated 15 minutes that the licensee has control
of the plant from the remote shutdown panel.

Escalation of this emergency classification level, if appropriate, would be by EALs in Category
F, Fission Product Barrier Degradation, or Category R, Abnormal Rad Levels/Rad Effluent.
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Explanation/Discussion/Definitions: -

The Shift Manager determines if the Control Room is inoperable and requires evacuation.
Control Room inhabitability may be caused by fire, dense smoke, noxious fumes, bomb threat
in or adjacent to the.Control Room, or other, life threatening conditions.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HS5 Example EAL #1
2. S1(S2).OP-AB.CR-0001'(Q) Control R66rfiEvaciation
3. S1(S2).OP-AB.CR-0002(Q) Control Room Evacuation Due to Fire in the Control Room,

Relay Room., 460/230V Switchgear Room or 4kV Switchgear Room
4. SC.OP-AB.CR-0003(Q) Control Room Habitability. .

.. 7 1...,
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of an
UNUSUAL EVENT

All

EAL# & Classification Level: HU6.1 - UNUSUAL EVENT

EAL:

Other conditions exist which in the judgment of the Emergency Coordinator 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 occurs

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the UNUSUAL EVENT emergency classification level.

Explanation/Discussion/Definitions:

None

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU5 Example EAL #1
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of an ALERT

All

EAL# & Classification Level: HA6.1 - ALERT

EAL:

Other conditions exist which in the judgment of the Emergency Coordinator 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

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the ALERT emergency classification level.

Explanation/Discussion/Definitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek plants.

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

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for its continued operability, reliability, or personnel safety.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA6 Example EAL #1

EP-SC-1 11-212

* . **'~.~
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of a SITE AREA
EMERGENCY

All

EAL# & Classification Level: HS6.1 - SITE AREA EMERGENCY

EAL:

Other conditions exist which in the judgment of the Emergency Coordinator 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

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the emergency classification level description for SITE
AREA EMERGENCY.

Explanation/Discussion/Definitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek plants.

HOSTAGE: A person(s) held as leverage against the station to ensure that demands
will be met by the station.
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thatcouid causePROJECTILE: An object that impacts Salem and/or Hope Creek
concern for its continued operability, reliability, or personnel safety.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, .HS3 Exmlmple EAL #1

. I .. . I :

1.~
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of a GENERAL
EMERGENCY

All

HG6.1 - GENERAL EMERGENCY

Other conditions exist which in the judgment of the Emergency Coordinator 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

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the emergency classification level description for
GENERAL EMERGENCY.

Explanation/Discussion/Definitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek plants.

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

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for its continued operability, reliability, or personnel safety.

Salem Page 1 of 2 Rev. 0 (RAI)

EAL#: HG6.1



SGS ECG - EAL Technical Bases EP-SC-1 1 1ý-212

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be 'uccessful, and trehded information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HG2 Example EAL #1

.,.,.
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

1 - Loss of AC Power

Loss of all offsite AC power to vital buses for 15 minutes or
longer

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

EAL# & Classification Level: SUI.1 - UNUSUAL EVENT

EAL:

Loss of all Offsite AC power to all 4KV Vital Buses

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

Prolonged loss of off-site 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 to vital buses.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
offsite power.

Explanation/Discussion/Definitions:

The AC power distribution is summarized in Attachment 2, page 2.

Emergency Classification escalates to an ALERT under EAL SA1.1 based on AC power to
4KV vital buses being reduced to a single source.

EAL Bases Reference(s):

1.
2.
3.

NEI 99-01, Rev. 05 - SUl Example EAL #1
UFSAR Figure 8.2-2 500 kV Switchyard Diagram
UFSAR Figure 8.3-1 Auxiliary Power System Diagram
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4. UFSAR 8.1.1 Utility Grid System and Interconnections
5. UFSAR 8.3.1 Power
6. SGS Technical Specifications 3.8.1 A.C. Sources
7. SGS Technical Specifications 3.8.2 Onsite Power Distribution Systems
8. 1(2)-EOP-TRIP-I Reactor Trip or Safety, Injection
9. 1(2)-EOP-LOPA-1 Loss of All AC Power
10.S1(S2).OP-AB.LOOP-0001(Q) Loss of Off-Site Power
11.S1(S2).OP-AB.4KV-0001(Q) Los's of 1A(2A) 4KVVital Bus
12. S1 (S2).OP-AB.4KV-0002(Q) Loss of 1 B(2B) 4KV V•itl Bus
13.Sl(S2).OP-AB.4KV-0003(Q) Loss:of :.IC(2C)i4KV.. Vital Bus

Salem Page 2 of 2 Rev. 0 (RAI)

EAL_# SU I.1



SGS ECG - EAL Technical Bases EP-SC-1 11 -213

EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

S - System Malfunction

1 - Loss of AC Power

AC power capability to vital buses reduced to a single power
source for 15 minutes or longer such that any additional
single failure would result in complete loss of AC power to
vital buses

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot

Shutdown

SAI.1 - ALERT

EAL:
AC power capability to 4 KV Vital Buses reduced to a single power source such that any
additional single power source failure would result in a loss of all vital bus AC power

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite AC power
systems such that any additional single failure would result in a complete loss of AC power to
vital buses. This condition could occur due to a loss of off-site power with a concurrent failure
of all but one emergency diesel generator to supply power to its vital bus. The subsequent
loss of this single power source would escalate the event to a SITE AREA EMERGENCY in
accordance with EAL SS1.1.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of

power.

Explanation/Discussion/Definitions:

"Availability" means the power source can be aligned to provide power to a vital bus within 15
minutes or is currently supplying power to at least one vital bus.
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The availability of EDGs that have not been challenged to start during degradation of AC
power sources to the 4KV vital buses should be based on meeting Technical Specification
action requirements for loss of offsite AC power sources.

The AC power distribution is summarized in Attachment 2, page 2.

This hot 6ondition Alert EAL is equivalent to the cold:condition Unusual Event EAL CU1.1.

EAL Bases Reference(s):

1. NEI:99-01, RVj•.05--SA5.Exa":pl6 EAL #1
2. UFSAR Figure 8.2-2 500 kV Switchyard Diagram
3. UFSAR Figure 8.3-1 Auxiliary Power System Diagram
4. UFSAR 8.1.1 Utility.Grid System and Interconnections
5. UFSAR 8.3.1 Power
6. S GS.TechnicaFSpecifications 3-8.1 A.C. Sou rces

7. SGS Technical Specifications3.8.2. Onsite .:Po.we-r Distribution Systems
8. 1(2)-EOP-TRIP-1 ReactorTrip or Safety Injection
9. 1(2)-EOP-LOPA-1 Loss of All AC Power
10. Sl(S2).OP-AB.LOOP-0001(Q) Loss of Off-Site Power
11.S1(S2).OP-AB.4KV-0001(Q) Loss, of 1A(2A) 4KV Vital Bus
12.S1(S2).,O-AB.4KV-0002(Q) Loss of-AlB(2B) 4KV,..Vital Bus,
13.S().OP-AB.4KV60003(Q) iLo"os: of 1C(2C) 4KV Vital Bus;
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

1 - Loss of AC Power

Loss of all offsite power and all onsite AC power to vital
buses for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

EAL# & Classification Level: SS1.1 - SITE AREA EMERGENCY

EAL:

Loss of all Power (Onsite and Offsite) to all 4KV Vital Buses

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

Loss of all AC power to vital buses compromises all plant safety systems requiring electric
power including RHR, ECCS, Containment Heat Removal and the Ultimate Heat Sink (Service
Water). Prolonged loss of all AC power to vital buses will lead to loss of Fuel Clad, RCS, and
Containment, thus this event can escalate to a GENERAL EMERGENCY.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
offsite power.

Escalation to GENERAL EMERGENCY is via EALs in Category F, Fission Product Barrier
Degradation, or EAL SG1.1, "Prolonged Loss of All Offsite Power and Prolonged Loss of All
Onsite AC Power."

Explanation/Discussion/Definitions:

The intent of this EAL is to classify degraded AC power events that result in a loss of all offsite
13.8 KV power sources to the 4KV vital buses along with a loss of all onsite power sources
(EDGs).

The AC power distribution is summarized in Attachment 2, page 2.
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This hot condition Site Area Emergency EAL is equivalent to the cold condition Alert EAL
CA1.1.

EAL Bases Reference(s):

1. NEI 99-0i, Rev.: 05:- SS1 Examiple EAL #1
2. UFSAR Figure 8.2-2 500 kV'SWitc'hyard Diagram
3. U.FSAR Figure 8.3-1 Auxiliary Power System Diagram
4. UFSAR 8.1.1 Utility Grid System and Interconnections
5. UFSAR 8.3.1 Power
6. SGS Technical Specifications-3.8 1 A.AC.Soirces
7. SGS Technical Specifications 3.8.2 Onsite Power Distribution Systems
8. 1(2)-EOP-TRIP-1 Reactor Trip or Safety Injection
9. 1(2)-EOP-LOPA-1 Loss of All AC Power, :.,
10. S1 (S2).OP-AB.LOOP-0001 (Q) Loss of Off-Site Power
11. S1(S2).OP-AB.4KV-0001 (Q) Loss of 1A(2A) 4KV Vital Bus
12. S1 (S2).OP-AB.4KV-0002(Q) Loss of 1 B(2B) 4KV Vital Bus
13. S1(S2).OP-AB.4KV-0003(Q) Loss of 1C(2C) 4KV Vital Bus

10 L 4

" 1
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

1 - Loss of AC Power

Prolonged loss of all offsite and all onsite AC power to vital
buses

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

EAL# & Classification Level: SGI.1 - GENERAL EMERGENCY

EAL:

Loss of all Power (Onsite and Offsite) to all 4KV Vital Buses

AND

EITHER of the following:

• Restoration of at least one Vital Bus in < 4 hrs is NOT likely

" CFST Core Cooling RED or PURPLE path exists

Basis:

Loss of all AC power to vital buses compromises all plant safety systems requiring electric
power including RHR, ECCS, Containment Heat Removal and the Ultimate Heat Sink (Service
Water). Prolonged loss of all AC power to vital buses will lead to loss of Fuel Clad, RCS, and
Containment, thus this event can escalate to a GENERAL EMERGENCY.

This EAL is specified to assure that in the unlikely event of a prolonged station blackout, timely
recognition of the seriousness of the event occurs and that declaration of a GENERAL
EMERGENCY occurs as early as is appropriate, based on a reasonable assessment of the
event trajectory.

The likelihood of restoring at least one vital bus should be based on a realistic appraisal of the
situation since a delay in an upgrade decision based on only a chance of mitigating the event
could result in a loss of valuable time in preparing and implementing public protective actions.

In addition, under these conditions, fission product barrier monitoring capability may be
degraded.
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Explanation/Discussion/Definitions:

The AC power distribution is summarized inAttachment 2, page 2.

Four hours is the station blackout coping tifme.

The statds arnd availab'ility of DC"powbr may' iimit orprevent restoration activities" When
prolonged powering of inverters and DC loads has occurred without AC power available for
the battery chargers, DC voltage will degrade..Thjs degradation of DC power may limit
monitoring and assesment caspabiities asinstrmertatibri and control powe'r a•a not be

available. Since monitoring of overall plant conditions will be-.difficult with no AC power, CFST
indications for determining barrier, loss are used-.. -

* The likelihood of restoring at least one Vital Bus should be based on a realistic appraisal of th!e
situation.since a delay in an upgrade-decision based on only a chance of mitigating the event
could result in a loss of valuable time in preparing and implementing public protective actions.
In addition, under these conditions, fission product barrier mohitoring'capability ma~y be
degraded. Although it may be difficult to predict when power can be restored, it is necessary. to
give.the Emergency Coordinator reasonable idea of how quickly he may need to declare a'
General Emergency based on two major considerations: -

1. Are. there any present indications that core cooling -is, already degraded to the point that
loss or potential loss of fission product barriers is imminent? "

2. If there are no present indications of such core Cooling degradation, how likely is it that
poweirý cafnb '-igto5red ifntie t -ssU-thita- of ft'Wd bairi-rs With a -pb6t-ntial lbss
of the third barrier can be prevented?

It is estimated that several hours are required to fully evacuate the 10-mile EPZ. Taking into
consideiatin. the above factorls', declaring a General Emergency ljeaves sufficient time for the
offsiteabuthoitie,.to implement Protective Actions.well before a radioacti-vereleasewould
occu'r While OreViding'sufficerit' tiri for o-•siifsij and off-s ite-6iiatio6 attities to restore AC
power.

CFSTstatiuSw-ll n0t be' used fore vent class cl tiori& Untrilthe Contro1 Room Staff has
implemented the CFSTs. The Core Cooling CFST is illustrated i6 Atta'chment 2, page .4.

EAL Bases Reference(s):

1. NEI"99-01,Re&v. 05 - SG iEx•ample' EAL #1-
2. UFr8AkFigUrb-8-2-2 50 -0kV Switch'ýrd Diagram
3. U)FSAR Fiju~r- e8'.3-1Auxil'i'ajry P6'er System Diagram
4. UFSAR 8.1.1 Utility, Grid Sy-stem.,and Interconnections
5. UFSAR 8.3.1 Power
6. SGS Technical Specifications 3.8.1 A.C. Sources
7. SGS Technical Specifications 3.8.2 Onsite Power Distribution Systems
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8. 1(2)-EOP-TRIP-1 Reactor Trip or Safety Injection
9. 1(2)-EOP-LOPA-1 Loss of All AC Power
10. Sl(S2).OP-AB.LOOP-0001 (Q) Loss of Off-Site Power
11. S1(S2).OP-AB.4KV-0001(Q) Loss of 1A(2A) 4KV Vital Bus
12. S (S2).OP-AB.4KV-0002(Q) Loss of 1 B(2B) 4KV Vital Bus
13. S1(S2),OP-AB.4KV-0003(Q) Loss of 1C(2C) 4KV Vital Bus

14.UFSAR 3.12.1.1 Conformance to NRC Rule on Station Blackout
15.ES-45.003(Q) Station Blackout Duration Calculation
16, 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - Figure 2 Core Cooling Status

Tree
•17.PSE&G Emergency Operating Procedure Setpoint Document Salem Units 1 & 2
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

2 - Loss of DC Power

Loss of all vital DC power for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

EAL# & Classification Level: SS2.1 - SITE AREA EMERGENCY

EAL:

< 114 VDC bus voltage indications on All 125 VDC vital buses for >- 15 minutes (Note 3)

OR

< 25 VDC bus voltage indications on both 28 VDC vital buses for a 15 minutes (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

Loss of all DC power compromises ability to monitor and control plant safety functions.
Prolonged loss of all DC power will cause core uncovering and loss of containment integrity
when there is significant decay heat and sensible heat in the reactor system.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Escalation to a General Emergency would occur by EALs in Category R, Abnormal Rad
Levels/Rad Effluent, or Category F, Fission Product Barrier Degradation.

Explanation/Discussion/Definitions:

The specified bus voltage indications (rounded for readability on Control Room
instrumentation) are the minimum voltage requirements for operability of the 125 VDC buses
and 28 VDC buses following battery discharge tests. Although continued operation may occur
with degraded voltage, these values signify the minimum operable voltages allowed.

This Site Area Emergency EAL is the hot condition equivalent of the cold condition loss of DC
power Unusual Event EAL CU2.1.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SS3 Example EAL #1
2. SC.MD-ST. 125-0004 (Q) 125 Volt Station Batteiries 18 Month Service Test and As-sociated

Surveillance Testing UsingBCT-2000
3. SC.MD-ST.28D-0004(Q) 28 Volt Station Batteries 18 Month Service Test and Ass ciated

SurveillanceUsing .BCT-2000
4. UFSAR 8.3.2 DC Power
5. SGS Technical Specifications 3.8.2.3 125 Volt DC Distribution - Shutdown
6. SGS Technical Specifications:3.82..5 28 VoIt DO' Distribution - Shbtd6&w'n1 1"-
7. S1(S2).OP-SO.125-0005 1(2)A 125VDC Bus Operation
8. S1(S2).OP-SO.125-0006 1(2)B.125VDC Bus-Operation
9. Sl(S2).OP-SO.125-0007 1(2)C 125VDC Bus Olier6tio6bn.

-'f'..:".. !.i :".. '•' -". 0.... ... , ....2•

.--:: : .. ,#i.•:•

. .. .... . . . . . . . . .. ,....

- I I'
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

3 - ATWT / Criticality

Inadvertent Criticality

3 - Hot Standby, 4 - Hot Shutdown

EAL# & Classification Level: SU3.1 - UNUSUAL EVENT

EAL:

UNPLANNED sustained positive startup rate observed on nuclear instrumentation

Basis:

This EAL addresses inadvertent criticality events. This EAL indicates a potential degradation
of the level of safety of the plant, warranting a UE classification. This EAL excludes
inadvertent criticalities that occur during planned reactivity changes associated with reactor
startups (e.g., criticality earlier than estimated).

Escalation would be by the Fission Product Barrier Table, as appropriate to the operating
mode at the time of the event.

Explanation/Discussion/Definitions:

The term "sustained" is used in order to allow exclusion of expected short term positive startup
rates from planned fuel bundle or control rod movements during core alteration. These short
term positive startup rates are the result of the increase in neutron population due to
subcritical multiplication.
Positive reactor startup rate may be identified by:

" Source range startup rate indicators NI31D and N132D

* NIS Recorder NR45

* Audio count rate

* SPDS

• Process Computer

This EAL is the hot condition equivalent of the cold condition EAL CU6.1.

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.
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EAL Bases Reference(s):

EP-SC-1 11-215

1.
2.
3.

4.
5.

NEI 99-01, Rev. 05, SU8 Example EAL #1. .
Technical Specifications 3.3.1.1 Reactor Trip System Instrumentation
UFSAR Table 7.5-2 Main Control Roomrn idicat0•oasdi6r Recorders Available 6 Plant
Operators to Monitor Signifi.cant Plant Parameters During Normal Operations
SC.lC-CC.NIS-001 1(Q) N31 Souifce Range
SC.IC-CC.NIS-0012(Q) N32 Source Range: .

p
.... ..•;-,"'.

i
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

3 - ATWT / Criticality

Automatic trip fails to shut down the reactor and the manual
actions taken from the reactor control console are
successful in shutting down the reactor

1 - Power Operations, 2 - Startup

EAL# & Classification Level: SA3.1 - ALERT

EAL:

An automatic trip failed to shut down the reactor

AND

Manual trip actions taken at the reactor control console (reactor trip switches, trip bkr
bezels, supply breakers 1/2E6D and 1/2G6D) successfully shut down the reactor as
indicated by reactor power < 5%

Basis:,

The reactor should be considered shutdown when it producing less heat than the maximum
decay heat load for which the safety systems are designed (5% power). This EAL equates to
the criteria used to determine a valid CFST Shutdown Margin Red Path.

Manual trip actions are not considered successful if action away from the reactor control
console is required to trip the reactor. This EAL is still applicable even if actions taken away
from the reactor control console are successful in shutting the reactor down because the
design limits of the fuel may have been exceeded or because of the gross failure of the
Reactor Protection System to shut down the plant. Manual trip actions taken at the reactor
control console are any set of actions by the reactor operator(s) which causes or should cause
control rods to be rapidly inserted into the core and shuts down the reactor.

The reactor trip switches on the Control Room console are an automatic input into the Reactor
Protection System. A failure to trip after actuating both reactor trip switches without any other
automatic input would make this threshold applicable.

This condition indicates failure of the automatic protection system to trip the reactor. This
condition is more than a potential degradation of a safety system in that a front line automatic
protection system did not function in response to a plant transient. Thus the plant safety has
been compromised because design limits of the fuel may have been exceeded. An ALERT is
indicated because conditions may exist that lead to potential loss of fuel clad or RCS and
because of the failure of the Reactor Protection System to automatically shutdown the plant.
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If manual actions taken at the reactor control console fail to shut down the reactor, the event
would escalate to a SITE AREA EMERGENCY.

Explanation/Discussion/Definitions:

This EAL identifi~s the need to c6a'secritical reactor operations by actuation of the automatic
Reactor Protection Systerln-(RPS) trip function. A reactor trip is automatically initiated by the
Reactor Protection System (RPS) when certain continuously monitored parameters exceed
predetermined setpoints.

Following .a successful reactor trip, rapid insertioh f'ofthe contjrol rods ocburs. Nuclear power
promptly drops to a fraction of the original power level and then decays to a level several
decades less with a negative period. The reactor power. drop-continues until reactor power
reaches the point at which the influence of source neutrons on reactor power startsto. be
observable. A predictable post-trip response from -ah automatic reactor trip'-signal should
therefore consist of a prompt drop in reactor power as sensed by the nuclear instrumentation
and a lowering of power into the source range. A successful trip has therefore occurred when
there is sufficient rod insertion from the .trip, of RPS. to bring' reactor power.to belowr5%, the.
value used to d fermin ba valiid*Sh •tn Tree Red Path.,CSFST Shutdown
Margin red path is illustrated in Attacihmenit 2, page 5. .

For the iUrposes of emerg'ency cllassificati6rn at th- Alert level,-succ-e-sfUl r-h- 6al• trip attions
are those which can be quickly perf•rmed from the reactor control console (i.e., reactor trip
switches, trip bkr bezels, supply breakers 1/2E6D' and 1/2G6D). EOP-FRSM-1 requires an'-.
Equiprnmertopeiat0.Joally 0pe"i~he Reactorr,.Trip. Breakers and trip,.the .tRod Drive, MG..,
Set Theseaci are p erfreiifi , . . ob;ceie
as a dcceful mr-anuatl tri . t'e.. .M ih Cohtrbl Room• i ad .d NOT

Following any automatic RPS trip signal. EOPs prescribe insertion of redundant manual trip
signals. to back. up thie automatic R[S trp function and ensure reactor shutdown is achieved.

Even if thle first susequent. anual np.signai fully inserts all control rods imI"eduitely after the
initial fail' tre "f hea"tor" ti c' trip, e' I• • owest" e':eve ofc a f.cat: .

Alert. 6, . mi... t be d:c. ared is an
In the event at'tha e operator identi fies a reactortrii ihs imm nirent and intiates a successful

manual reactor trip before the utomiatic tp setpodnt is leached no declatiton e required
The successful, manualitrip, of the, reactor before it reaches its automatic trip setpoint or reactor

.;•:;:.".•' ;.' ,: 4;.4..: 1 -.}.t.' -,1'.- ý.:'•;./-.•,"- , 5-f.:,".- "- '. ,': •,," .!..' - ", "- " , I 4.' i -.. ,I .. •,. "P ." "., " _._ ...

trip signalscausd 6y ,nstrumentatiocichan''6l failur'es do no t ead to a potentia fission
product barrier loss. "

If manual: reactor trip. actions,fai to reduce reactor power below. 5/.o the eyent escalates to the
Site, Are&..Emer'gency .undae'ir EAL SS3.1. .i''.f " ... .. .I " ":": •,."e ' ? , '" -.- . ., .... s .... ih ,,.•- 0 : ..:.-6 .ti .. e. .. .. v.y..--..i.n g. . ..
If by procedure, opiaerator-actions ihcludle the in tation of an immed ate manual tripfollowing

receipt of an automatic trip signal and there are 6o clear indications that the auto-miatic trip
failed (such as a time .delay f0I1owin;g.nhdibations that'a trip setpoint Was exceeded), it m be-

Salem Page 2 of 4 Rev. 0 (RAI3)

EAL#: SA3.1



SGS ECG - EAL Technical Bases EP-SC-1 11-215

difficult to determine if the reactor was shut down because of automatic trip or manual actions.
If a subsequent review of the trip actuation indications reveals that the automatic trip did not
cause the reactor to be shut down, consideration should be given to evaluating the fuel for
potential damage, and the reporting requirements of 10CFR50.72 should be considered for
the transient event.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SA2 Example EAL #1
2. UFSAR 7.1.1.1 Reactor Trip Systems
3. UFSAR Table 7.2-1 List of Reactor Trips, Engineered Safety Features, Containment and

Steam Line Isolation and Auxiliary Feedwater
4. Technical Specifications Table 3.3-1 Reactor Trip System Instrumentation
5. 1(2)-EOP-TRIP-1 Reactor Trip or Safety Injection
6. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - Figure 1 Shutdown Margin

Status Tree
7. 1(2)-EOP-FRSM-1 Response to Nuclear Power Generation
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

S - System Malfunction

3 - ATWT / Criticality

Automatic trip fails to shut down the reactor and manual
actions taken from the reactor control console are not
successful in shutting down the reactor.

1 - Power Operations, 2 - Startup

SS3.1 - SITE AREA EMERGENCY

An automatic trip failed to shut down the reactor

AND

Manual trip actions taken at the reactor control console (reactor trip switches, trip bkr
bezels, supply breakers 1/2E6D and 1/2G6D) do NOT shut down the reactor as indicated
by reactor power >_ 5%

Basis:

The reactor should be considered shutdown when producing less heat than the maximum
decay heat load for which the safety systems are designed (5% power). This EAL equates to
the criteria used to determine a valid CFST Shutdown Margin Red Path.

Under these conditions, the reactor is producing more heat than the maximum decay heat
load for which the safety systems are designed and efforts to bring the reactor subcritical are
unsuccessful. A SITE AREA EMERGENCY is warranted because conditions exist that lead to
IMMINENT loss or potential loss of both fuel clad and RCS.

Manual trip actions taken at the reactor control console are any set of actions by the reactor
operator(s) at which causes or should cause control rods to be rapidly inserted into the core
and shuts down the reactor.

Escalation of this event to a GENERAL EMERGENCY would be due to a prolonged condition
leading to an extreme challenge to either core cooling or heat removal.

Explanation/Discussion/Definitions:

This EAL addresses any automatic reactor trip signal followed by a manual trip that fails to
shut down the reactor to an extent the reactor is producing energy in excess of the heat load
for which the safety systems were designed.
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For the purposes of emergency classification at the Site Area Emergency level, successful
manual trip actions are those which can be quickly performed from the reactor control console
(i.e., reactor trip switches, trip bkr bezels; supply breakeis, 1 (2)E6D and 1(2)G6D). EOP-;.
FRSM-1 requires an Equipment Operator to locally open the Reactor Trip Breakers and trip
the Rod Srie MG. Sets These act ons are performed out9'de the Main Contro. Robom and are

not to be d-re'dit'ed.- as"• a suiccesgf-l.'-m m 'tual trip,:''
'. ,

For emergency classification purposes, the reactor should be considered shutdown when it is
producing less heat than the 'nmaximum decay'heat -load for which the safety'systems -'r6
designed. This equates to 5<065% power, the value used to determine a valid Shutdown Margin

ur rg' " -" " r.:-: ." .'.L.' •.., " -; ' k'. ,-" .'/"'.") , '1s t " in• , t. ta." c"h, 6.:. - n. 2",'"i• :" O,.ag.e!:

Status Tree Red Path. CSFST SHutdoWn 'Marginredp'th is illustrated insAttachmnt2, page
5.

Entry into EOP-FRSM-1 will be required if the manual trip from the console "trip, handles" or
Turbine Trip and P-9 (-- 49% Power) is not succd"ssfulI.EOP-FRSM-1-requires an Eq"iiiment
Operator to locally open the Reactor Trip Breakers and trip the Rod Drive MG Sets. Since this
action is outside the Control Room, a successful remote Reactor Trip will still require
classification, Under this EAL because the design limits-of the fuel may hiave been exceeded or
because .of thegross failure of. the RPS to 'hut-down, the plant The threshold valueof <i.e
reactor-power was sel6itted to be c6niistentwith' CFST EOP-FRSM-1Ientry criteia. Mt'd 2 is

included in this EAL to include events which result in a return to > 5% reactor power from"
somrie lWerva :e ' ... ..

Escalation of this event to a GENERAL EMERGENCY would be under EAL SG3.1 or

Emergency Coordinator judgment. . ._

Definit..n. ' . , .... • . . :*. . ...

IMMINENT: Mitigation actions have been ineffective, additional actions are not
exlpected to be ,subcessful, -afihd trended i n6rmatio6n indibatig th'•t th6 :ivent or:condition
•i•i'o€'&cru: Whiere I M'MEENT, timebfr s a:' rre. sp6cifi6d, t'hefbVshailapply.

EAL Bases Reference(s):

1. NEI :99!0,1 -,.Rev'05-'SS2.Example-EAL#1 ,. . .... ... '

2. 1(2)-'EOP-.TRIP-"i Rei-actor T'rip 6r-Safety" Ijection"
3. 1(2)-EOP-FRSM-1 Response to Nuclear Power Generation ' '

4. 1(2)-.EOP-CFST-1 Critical Safety Function Status Trees - Figure 1 Shutdown Margin
Status Tree
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

3 - ATWT / Criticality

Automatic trip and all manual actions fail to shut down the
reactor and indication of an extreme challenge to the ability
to cool the core exists

1 - Power Operations, 2 - Startup

EAL# & Classification Level: SG3.1 - GENERAL EMERGENCY

EAL:

An automatic trip failed to shut down the reactor

AND

All manual actions do NOT shut down the reactor as indicated by reactor power > 5%

AND

EITHER of the following:

* CFST Core Cooling RED path exists

* CFST Heat Sink RED path exists due to actual loss of secondary heat sink and heat
sink is required

Basis:

The reactor should be considered shutdown when it producing less heat than the maximum
decay heat load for which the safety systems are designed (5% power). This EAL equates to
the criteria used to determine a valid CFST Shutdown Margin Red Path.

Under these conditions, the reactor is producing more heat than the maximum decay heat
load for which the safety systems are designed and efforts to bring the reactor subcritical are
unsuccessful.

In the event either of these challenges exists at a time that the reactor has not been brought
below the power associated with the safety system design, a core melt sequence exists. In
this situation, core degradation can occur rapidly. For this reason, the GENERAL
EMERGENCY declaration is intended to be anticipatory of the fission product barrier table
declaration to permit maximum offsite intervention time.
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Explanation/Discussion/Definitions:-

For emergency classification purposes, the reactor should be considered shutdown when it is
producing less heat than the maximum decay heat load for which the safety systems are
designed-.This equates, to.,< -5% power, the.value used to dpetermine a valid Shutdown Margin
Status Tree Red Path. CSFST Shutdown Margin red path is illustrated in Attachment 2, page
5.

Entry into EOP-FRSM-1 will be. required if-the manual-trip from the console "trip handle" or
Turbine Trip and P-9 (2 49% Power) is not. successful. EOP-FRSM-1 requires an Equipment
Operator to locally open th6.lReacto.Ti-iW!B-6rkae''r,::a'nd trip1thb Rod; Drive MG, Sets: The
threshold value of 5% reactor power was selected to be consistent with CFST EOP-FRSM-1
entry criteria. For events, which result in a return to > 5% reactor power from some lower
v aIue:, 6V(l a-s sif5ca tio n' u'n d e" r -th is EA L , w oul-d- b e- r e -q-u i r e d. -

Further degradation is indicated by the occurrence of valid CFST Core Cooling red path or
Heat Sink red path. The Core Cooling red path is indicative of a loss of core cooling and t.Pe
Heat Sink red path of a potential loss of core cooling. CFST status will not be used for event
classificatidf, nuhtilI the, Cbhtrl Ro.n. Staff has fmpl•nented tI: CF STR.CFST Corte Choling
and CFST Heat Sink are illustrated in Attachment 2 page 4 and 6, respdectively.

If the Heat Sink red path is due to a procedurally directed action, classification under this EAL
is n6t .required. EOP-FRSM-1 d rects the operators to minimize feedwater flow to .th steah:i-.
generaat6rs in order to minimize cooldown and co htrol reactivity•.Abeat siýnkred •ith is.,
generated as a result of tthis operator action. However;,actualJIossbf.c~tnrol 6f.the-heat sink
does, hot occur due td the§e actions. In addition, the heat sink red path ,is. precursor to a loss of
core co'oin'g an' is- b-aC.Ked up by the core coo ng red patn. ecIaration Of8a General
Emergency is not justified if the heat sink red path is a result of procedurally directed actions.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SG2 Example EAL #1
2. 1(2)-EOP-F'RSM-Re'so•ns-to Nu6lcer Power Generation .
3. 1 (2)-EOP-TRIP-1 React0r Tri:ip :r.S fetyIfi• lhJ.Ctibn -

4. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - Figure 1 Shutdown Margin
Status.:.T . . . .l, j;....

5. PSE&G. Emergeriy Operating Procedure-Setpoint Document Salem Units 1. & 2
6. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - Figure 2 Core Cooling Status

Tree
7. 1(2),-EOP-CFST-1.-Critical Safety Function Status Trees7-Figure 3 Heat Sink•Status Tree
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

4 - Inability to Reach or Maintain Shutdown Conditions

Inability to reach required shutdown within Technical
Specification limits

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 -
Shutdown

EAL# & Classification Level: SU4.1 - UNUSUAL EVENT

EAL:

Plant is NOT brought to required operating mode within Technical Specifications LCO
action statement time

Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a required operating
mode when the Technical Specification required configuration cannot be restored. Depending
on the circumstances, this may or may not be an emergency or precursor to a more severe
condition. In any case, the initiation of plant shutdown required by the site Technical
Specifications requires a four hour report under 10 CFR 50.72 (b) Non-emergency events. The
plant is within its safety envelope when being shut down within the allowable action statement
time in the Technical Specifications. An immediate UE is required when the plant is not
brought to the required operating mode within the allowable action statement time in the
Technical Specifications. Declaration of a UE is based on the time at which the LCO-specified
action statement time period elapses under the site Technical Specifications and is not related
to how long a condition may have existed.

Explanation/Discussion/Definitions:

Depending on the circumstances, this may or may not be a precursor to a more severe
condition. A shutdown required by the Technical Specifications requires a report under 10
CFR 50.72 (b) non-emergency events. The plant is within its safety envelope when actions are
completed within the allowable Action Statement time in the T/S. If the times specified within
the Action Statements are not met, the plant may be in an unsafe condition.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU2 Example EAL #1
2. SGS Technical Specifications
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

5 - Instrumentation

UNPLANNED loss of safety system annunciation or
indication in the Control Room for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

EAL# & Classification Level: SU5.1 - UNUSUAL EVENT

EAL:

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
. 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for ? 15 minutes (Note 3):

" Reactivity Control

* RCS Inventory

" Decay Heat Removal

* Fission Product Barriers

Note 3: The Emergency Coordinator 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.

Basis:

This EAL is intended to recognize the difficulty associated with monitoring changing plant
conditions without the use of a major portion of the annunciation or indication equipment.

Recognition of the availability of computer based indication equipment is considered.

"Planned" loss of annunciators or indicators includes scheduled maintenance and testing
activities.

Salem Page 1 of 4 Rev. 0 (RAI)

EAL#: SU5.1



SGS ECG - EAL Technical Bases EP-SC-1 11 -217

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
annunciators or indicators are lost, there is an increased risk that a degraded plant condition
could go undetected. It is not intended that plant personnel perform a detailed count of the
instrumentation lost but use the value as a judg'ment threshold for determining the severity of
the plant cponditions.. . .

It is further recognized that most'lOlant de'ignsi provide redundant safety system indication
powered from separate uninterruptible power supplies. While failure of a large portion of
annunciators is more likely than a faiure of a large po"rin of.indications, the'donice'rn is
included in this EAL due to difficulty associated with assessment of plant conditions. The loss
of specific, or several, safety system indicato6rs, should remain a funrc~tion of that specific
system or component operability swatus.This Will be addressed by the specific Technical
Specification. The initiation of a Technical Specification imposed plant shutdown related to the -
instrument loss will be reported. via 10 CFR50.72. If the shutdown is- not in compliance with the
Technical Specification action, the UE is. based on SU.4.1 "Inability to Reach Required
Shutdown Within Technical Specification Lim its."

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

This UE,will be'escalated to.,an ALERT based on a concurrent loss of co.mpensatory,:,..
indicatio~nsor a-SIGNIFICANT TRANSIENTia occurring during aJloss 'f
annunciators/indicatibons.

Explanation/Discussion/Definitions:

This' EAL recognizes the difficulty associated with monitoring changing plant conditions'
witho'ut the uselof a major portion of the annunciation or indication equipment. A,
UNPLANNED loss of most or all Control Room Overhead Annunciatofrs 'ors0ot-•hrkey cointrol
room= safety function indicators without a plant transient in MODES.1, .2, 3 or 4.for >.15
minutes warrants a heightened awareness by Control Room Operators. Quantification of
> 75%-is left tothe discretion of.the--Shift Manager,(SM), and;is consideied, approximately
75%. It is not intended, that a- detailed .ount. be pe rfored,, but 2that 8a rýough'ap•ximation be
used to determine the severity of the.10SS•. .

OP-AB-.ANN-0001 (QY detabils :inc.reased" onoiitorini{hg and §udrveillan-ice r'qu'iremenhtS§as wel as
alternate indicators. 15 minutes is used as a threshold to exclude transient or momentary.
power losses..The 15 minutes clock starts when the annunciators or Other key Control Robm
safety functionJindications have been lost,. or are determined to have been lost.. If upon time of
discovery it is determinedtthat the annunciators or key safety fun6ton Indications have been

lost for at least 15 minutes:'prior to discoVery, classification should be made under this EAL
regardless of time required for- restoratiponIf: it is determinhed that the annunciators were- lost
for at least 15 minutes with the an'nunciators now available at the time of discovery,
classification is' notrequired under this EAL,, but a review, of the "AfterThe Fact" RAL (11.6)
should be completed.

Salem Page 2 of 4 Rev. 0 (RAI)

EAL#: SU5.1



SGS ECG - EAL Technical Bases EP-SC-1 11-217

Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of
annunciators and loss other key control room indication systems excludes scheduled
maintenance and testing activities.

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but
includes as a minimum any one of the following: (1) automatic turbine runback greater
than 25% thermal reactor power, (2) electrical load rejection greater than 25% full
electrical load, (3) Reactor Trip, or (4) Safety Injection Activation.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU3 Example EAL #1
2. Sl(S2).OP-AB.ANN-0001(Q) Loss of Overhead Annunciator System
3. UFSAR 7.7.2.10 Plant Alarm and Annunciator Systems
4. UFSAR Table 7.7-2 Overhead Annunciator Groupings
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

S - System Malfunction

5 - Instrumentation

UNPLANNED loss of safety system annunciation or
indication in the Control Room with either (1) a
SIGNIFICANT TRANSIENT in progress, or (2)
compensatory indicators unavailable

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

SA5.1 - ALERT

EAL:

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
z 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for > 15 minutes (Note 3):

" Reactivity Control

* RCS Inventory

* Decay Heat Removal

" Fission Product Barriers

AND

EITHER of the following:

* A SIGNIFICANT TRANSIENT is in progress, Table S-1

0 Compensatory indications are NOT available per OP-AB.ANN-0001(Q)

Note 3: The Emergency Coordinator 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.
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. -Table S-1-SIGNIFICANT-TRANSIENTS

* Automatic turbine runback >125% thermal reactor
power

* .Electrical load.rejection > 25% full ,electrical load

R ,R '' ,tor i r . -p.

* Safety Injection Activation

Basis:

This EAL is intended to recognize the difficulty associated with monitoring changing plant
conditions without the use of a major portion of the annunciation or indication equipment
during a SIGNIFICANT TRANSIENT-.

"Planned" l6os of ar6n`unciators" br indicators included Scheduld maintenance nd teesteng
activities.

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
annunciators or. indicators are lost,there is an increased risk that a degraded plant condition.
cou.d go"Undeteted. It is not intended that plant~pers9nelplerfo-m a •detailed .count of the._
instrumentation los t use the va ue as a judgment threshold 'for determining the severity of
the plant con.ditions. It is also not intended that the Shift Manager be tasked with making a
judgment decision as to whether additional personnel are required to provide increased
monit6ring of system operrakion.

It is further recognized that.most plant designs provide redundant safety system. indication
powbred.from separate uninterruptible power supplies. While failure of a-large portion of
annunciators is more.likely than a failure.of a large portion of indications,.the concern.is:
included in this EAL due to difficulty associated with assessment of plant conditions. The loss
of specific, or several, safety system indicators should remain a function of that specific .:
system or component operability status. This will 'be addressed by the specific Technical
Specification. The initiation of a Technical Specification imposed plant shi.OtdoWn- tet d to': th .
instrument loss will be .reported via 10 CFR 50.72. If the shutdown is not in compliance with
the Technical Specification action "th•e•.eis basedto"h 80U4'1 ihrability.to-Reach Required
Shutdown Within Technical Specification Limits."

"Compensatory indications" in this context includes computer based information such as the
Plant C.omffiut'erSystem t anid SPIDS (se6e OP-ABNN-00l(Q)):If bot -a rbajor portion of the
annuncitibni. si'sterfm' •aýnhd'all'c'•'•mutb.e:ýbmitorin:g areuavaiia i•lthe ALERT is-required.

Fifteen minutes was selected as a threshold to exclude transient or momentary-power losses.
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This ALERT will be escalated to a SITE AREA EMERGENCY if the operating crew cannot
monitor the transient in progress due to a concurrent loss of compensatory indications with a
SIGNIFICANT TRANSIENT in progress during the loss of annunciation or indication.

Explanation/Discussion/Definitions:

OP-AB.ANN-0001 (Q) details increased monitoring and surveillance requirements as well as
alternate indicators during a loss of Control Room Overhead Annunciators.

The 15 minute clock starts when the annunciators or other key control room safety function
indications have been lost, or are determined to have been lost. If upon time of discovery it is
determined that the annunciators or key safety function indications have been lost for at least
15 minutes prior to discovery, classification should be made under this EAL regardless of time
required for restoration.

SIGNIFICANT TRANSIENTS are listed in Table S-1 and include response to automatic or
manually initiated functions such as reactor trips, automatic turbine runback greater than 25%
thermal reactor power, electrical load rejection greater than 25% full electrical load, or Safety
Injection activation.

The Plant Computer System and Safety Parameter Display System (SPDS) serve as
redundant indicators which may be utilized as compensatory measures in lieu of the Control
Room Overhead Annunciators and Control Room indicators associated with safety functions.

The judgment of the Shift Manager should be used as the threshold for determining the
severity of the plant conditions.

If the operating crew cannot monitor the transient in progress, the ALERT escalates to a SITE
AREA EMERGENCY under EAL SS5.1.

Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of
annunciators and loss other key control room indication systems excludes scheduled
maintenance and testing activities.

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but
includes as a minimum any one of the following: (1) automatic turbine runback greater
than 25% thermal reactor power, (2) electrical load rejection greater than 25% full
electrical load, (3) Reactor Trip, or (4) Safety Injection Activation.
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EAL Bases Reference(s):-

1. NEI 99-01.; Rev. 05, SA5 Example EAL #1
2. SI(S2).OP-AB.ANN-0001(Q) Loss of Overhead Annunciator System
3. UFSAR 7.7.2.10 Plant Alarm and Annunciator Systems'
4. UFSAR Table 7.7-2 Overhead Annunciator Grouping

EP-SC-1 11-217
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

5 - Instrumentation

Inability to monitor a SIGNIFICANT TRANSIENT in
progress

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

EAL# & Classification Level: SS5.1 - SITE AREA EMERGENCY

EAL:

Loss of > approximately 75% of Control Room Overhead Annunciators for _ 15 minutes
(Note 3)

OR

Loss of > approximately 75% of Control Room Indications associated with the following
safety functions for _ 15 minutes (Note 3):

* Reactivity Control

* RCS Inventory

" Decay Heat Removal

" Fission Product Barriers

AND

A SIGNIFICANT TRANSIENT is in progress, Table S-1

AND

Compensatory indications are NOT available per OP-AB.ANN-0001(Q)

Note 3: The Emergency Coordinator 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.
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Table S-1 SIGNIFICANT TRANSIENTS .. .

* Automatic turbine runback > 25% thermal reactor
power .

0 Electrical load rejection > 25% full electrical load

* Reactor Trip

* Safety Injection Activation

S,-...
Basis: ~~-~.. ~ ..........

This EAL is intendedto recognize the threat to plant'safety associated with the complete loss
of ca pability of the control room staff.to monitor plant response to. a SIGNIFICANT
TRANSIENT,

"Planned" and "UNPLANNED" actions are not differentiated since the loss of instrumentation
of this magnitude is of such significance during a transient that the cause Of the loss is nota
f a c f 6 r . , ... . . '-. ... . ).. . .. .. . .....-... .......

................................. ..................... ...•, !:s•:; =:'.. .; . ."...;.."v . .. _•,

Quantification is arbitrary, however, it is estimated that if.approximately. 75% of the
annunciators or indicators are lost, there is an increased risk that a degradedp .a.nt condition
could.go-undetected."It i's not intended that plant persOnnel perform a detailed count of the
instrumentation lost but use the value as a judgment threshold for determining the: se-verity of
the I p lant conditions. It is-also not intended that the Shift Manager be tasked with making a
judgent decision as to whether additional personnel are required t6. provide increased'
monitoring of system operation.

It is further recognized that most plant designs provide redundant safety system indication
powered from separate uninterruptible power supplies. While failure of a large portion of- -
annunciators is more likely than a failure of a large portion of indications; the concern is
included in this EAL due to difficulty associat6ad with-"is-ess''mentof'bpl~ant' conditions. The i6ss
of specific, or several, safety system indicators should remain a function of that specific
system or component operability status. This will be addressed by the specific Technical. 2

Spe'bification. The. initiation o06f. a ,Techriidal Specification. himposed pllant.shutdow0 related to the
instrument loss will be reporteedvia 1&CFR 50,72! if the. Shutdowvnh isýnot in cohmplian6e with
the. Technical specification action,"the UE .is baged on SU4.1 :"Inability to Reach Required
Shutdown WithinTechnical Specification Limits." -, .',.

o- tbf no mnio

SITE AREA EMERGENCY is cobnsideredtdexist if theChtntrol Rbom staff cannot monitor
safetyfunctioihs needed forprotection of the-publicwhilea significant transient is in progress.

Site specific indications needed to monitor safety functions necessary for protection of the
public must include Control Room indications, computer generated indications and dedicated
annunciation capability.
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"Compensatory indications" in this context includes computer based information such as the
Plant Computer System and SPDS (see OP-AB.ANN-0001 (Q)). This should include all
computer systems available for this use depending on specific plant design and subsequent
retrofits.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Explanation/Discussion/Definitions:

OP-AB.ANN-0001 (Q) details increased monitoring and surveillance requirements as well as
alternate indicators during a loss of Control Room Overhead Annunciators.

The 15 minute clock starts when the annunciators or other key control room safety function
indications have been lost, or are determined to have been lost. If upon time of discovery it is
determined that the annunciators or key safety function indications have been lost for at least
15 minutes prior to discovery, classification should be made under this EAL regardless of time
required for restoration.

SIGNIFICANT TRANSIENTS are listed in Table S-1.

The Plant Process Computer System (PPC) and Safety Parameter Display System (SPDS)
serve as redundant indicators which may be utilized as compensatory measures in lieu of the
Control Room Overhead Annunciators and Control Room indicators associated with safety
functions.

The judgment of the Shift Manager should be used as the threshold for determining the
severity of the plant conditions.

Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of
annunciators and loss other key control room indication systems excludes scheduled
maintenance and testing activities.

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but
includes as a minimum any one of the following: (1) automatic turbine runback greater
than 25% thermal reactor power, (2) electrical load rejection greater than 25% full
electrical load, (3) Reactor Trip, or (4) Safety Injection Activation.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SS6 Example EAL #1

2. S1(S2).OP-AB.ANN-0001(Q) Loss of Overhead Annunciator System
3. UFSAR 7.7.2.10 Plant Alarm and Annunciator Systems
4. UFSAR Table 7.7-2 Overhead Annunciator Grouping
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

6 - Communications

Loss of all onsite or offsite communications capabilities

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

EAL# & Classification Level: SU6.1 - UNUSUAL EVENT

EAL:

Loss of all Table S-2 Onsite communication methods affecting the ability to perform
routine operations

OR

Loss of all Table S-2 Offsite communication methods affecting the ability to perform offsite
notifications

Table S-2 Communications Systems

System Onsite Offsite

Direct Inward Dial System (DID) X X

Station Page System (Gaitronics) X

Station Radio System X

Nuclear Emergency Telephone X
System (NETS)

Centrex Phone System (ESSX) X

NRC (ENS) X
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Basis:

The purpose of this EAL is to recognize a .loss of communications capability that either defeats
the plant operations staff ability to perform rutih"e tasks necessary for plant ople'r6 tions o.r the
ability to communicate,issues, with off-site authorities.. .

The availability.of one method of ordinary off-site communications is sufficient to inform,
federal, state, and local authoritiessof plant problems. : This EAL is intended to be used only
when extraordinary means (e.g., relaying of information from non-routine radio transmissions,
individuals being sent to off-site locations, etc:) are-being used to make. comrmunications.,
possible.

Explanation/Discussion/Definitions:

Onsite and offsite communications include one or more of the systems listed in Table S-2.

Direct Inward Dial System (DID)

DirectlnkwardI Dial: (DID) -.sstem'. is named for the dominant featureof the cdmMercial • ,
telephone service provided by the local telephone comparny for the site. DID allows station
telepb.ones to be extensions.oLtied.n.esof the same_.systems.h These exchangeds, ca.n. take
advantage of backup power supplies provided to the stations, and may,"ise either PSEG
microwave, commercial telephone system microwave, or buried cable transmission systems to
maintain external. comhuhriiu'ti6ns•.:his comrrier.cial teleh.ne se.rviceis.aailable as an

additional backup Jfor t"eNETS a`d` Centrex/ESSx/ ,ilsySte•m,.-. .
Station Pae Sy (Gaitonic

Gaitronics is a cormpletely transistorized voice communication system with five voice channels:

one page land five--,party. The system is designed for'use in etrm'•!'e. nvir'ohinental conditions
such as dust, moisture, heat an ldnise. Th'e"system consists of haindsets, Speakers and their
associated amplifiers. The power for this systen is"120 volts AC from an inverted DC source
to provide reliable "communications during an emergency,.,,.

Station Radio System

The Operations arid Fire Protection Department UHF radio system'is a multi-frequency system
used routinely by. bot station Operat 6ns epart ments and the Fire Protection Department.
When an emergency event is declared, these radio frequencies sere bott• station Operations

Support Centers (,SO)..

Nuclear Emerqenc, Tehi6- •6ff'&- (NET')

The Nuclear Emergency Telecommunications System (NETS) is a privately controlled, self-
contained telephone exchange that operates as a closed system, not accessible from other
phone exchanges. This feature allows the system to be dedicated to emergency response
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use. The system may use PSEG microwave, commercial telephone system microwave, fiber
optics, or buried cable transmission as needed. The exchange switching equipment is
maintained at the Environmental & Energy Resource Center (EERC). As an independent
system with an uninterruptible power supply, it may operate with or without local phone service
or external power.

Centrex Phone System (ESSX)

The Centrex/Electronic Switch System Exchange 1 (CentrexiESSX 1) is also a privately
controlled exchange, which PSEG operates with its own microwave signal system. This
system is also independent of local phone service, since each circuit is independently wired.
The microwave signal is generated from corporate facilities in Newark, NJ, separated from any
local effects of weather or telephone use. The exchange is accessible from other exchanges,
but circuits are located only in PSEG facilities. It is considered the primary backup for the
NETS system.

NRC (ENS)

The Emergency Notification System (ENS) is a dedicated communications system with the
NRC, which is part of the Federal Telecommunications System (FTS) and consists of direct
lines to the NRC. FTS lines are used to provide general accident information. These
telephones are installed in the Control Room, TSC, and the EOF.

This EAL is the hot condition equivalent of the cold condition EAL CU5.1.

EAL Bases Reference(s):

1.
2.
3.

NEI 99-01, Rev. 05, SU6 Example EAL #1, #2
PSEG Nuclear Emergency Plan, Section 7
UFSAR 9.5.2 Communications System
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

7 - Fuel Clad Degradation

Fuel clad degradation

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

EAL# & Classification Level: SU7.1 - UNUSUAL EVENT

EAL:

VALID Letdown Line Monitor readings indicating fuel clad degradation greater than
EITHER of the following Technical Specification allowable limits:

* 1R31Ainwarning

* 2R31 in alarm

Basis:

This EAL is included because it is a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant.

Escalation of this EAL to the ALERT level is via the Fission Product Barriers.

This threshold addresses letdown radiation monitor readings that provide indication of a
degradation of fuel clad integrity.

Explanation/Discussion/Definitions:

Letdown Line Monitors serve as a failed fuel detector by monitoring gamma levels in the
reactor coolant letdown line. Unit 1 Letdown Line Monitor (1 R31A) is a gross iodine monitor.
The Unit 2 Letdown Line Monitor (2R31) is an ion chamber which measures letdown line
activity. The Letdown Line Monitor "warning" setpoints are administratively set at 50% of the
"alarm" setpoints.

* 1R31A "alarm" setpoint is based on 1% failed fuel. The "warning" setpoint represents
about 0.5% failed fuel and has been selected because the setpoint would be readily
identifiable on Control Room instrumentation.

* 2R31 "alarm" setpoint is based on 0.1% failed fuel. This setpoint is readily identifiable
and also representative of typical values of coolant activity at Technical Specification
limits.
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Read-outs for these monitors can be obtained in the Control Room. .

Other radiation monitors that may be used to confirm a valid Letdown Line Monitor alarm
include:

* 1(2)R4 Charging Pump Room

* 1(2)R26 Reactor Coolant Filter

* Containment Area Rad Monitors (.I(2)R2,(2)7, 1 O(2)10A, 1(2)10 B)

Definitions:

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channelcheck,,.(2) indications on related or redundant indicators ,.'
or (3) by direct observation'by plaht perisonnel-, such that doubt related to the indiiat0r's.
operability, the condition's existence, or the report's accuracy is removed. Implicit in this
definition is the need for timely assessment.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU4 Example EAL #1
2. PSBP 315733 Radiation Monitoring System Manual, Unit 1
3. PSBP 315734 Radiation Monitoring System Control Manual, Unit 2
4. UF.SA,'R 9.13.5.3Saafetygv~aluatio(FaiI•d fuel Detection-System): -
5. UFSAR 11.4 Raa- loogical Wonldnng -.
6. Sl(S2).OP-AB.RCO0002:(Q) High Aqtivity in the Reactor Coolant. System

. 0 ,' . -,- :

- ..
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

S - System Malfunction

7 - Fuel Clad Degradation

Fuel clad degradation

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

SU7.2 - UNUSUAL EVENT

EAL:

Basis:

This EAL is included because it is a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant.

Escalation of this EAL to the ALERT level is via the Fission Product Barriers.

This threshold addresses coolant samples exceeding coolant technical specifications for
transient iodine spiking limits (Technical Specification Figure 3.4-1).

Explanation/Discussion/Definitions:

An Unusual Event is only warranted when actual fuel clad damage is the cause of the
elevated coolant sample (as determined by RCS sample analysis confirmation).

Escalation to an ALERT or higher emergency classification occurs if a sample analysis of
reactor coolant activity exceeds 300 pCi/gm DEI-131 via EAL FB4-L.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU4Example EAL #2
2. SGS Technical Specification Section 3.4.8 - Unit 1 Specific Activity
3. SGS Technical Specification Section 3.4.9 - Unit 2 Specific Activity
4. SI(S2).OP-AB.RC-0002(Q) High Activity in Reactor Coolant System
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

S - System Malfunction

8 - RCS Leakage

RCS Leakage

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

EAL# & Classification Level: SU8.1 - UNUSUAL EVENT

EAL:

UNIDENTIFIED LEAKAGE or PRESSURE BOUNDARY LEAKAGE > 10 gpm (Note 6)

OR

IDENTIFIED LEAKAGE > 25 gpm (Note 6)

Note 6: See the Fission Product Barrier Table for possible escalation above the
UNUSUAL EVENT due to RCS Leakage

Basis:

This EAL is included as a UE because it may be a precursor of more serious conditions and,
as result, is considered to be a potential degradation of the level of safety of the plant. The 10
gpm value for the UNIDENTIFIED or PRESSURE BOUNDARY LEAKAGE was selected as it
is observable with normal Control Room indications. Lesser values must generally be
determined through time-consuming surveillance tests (e.g., mass balances).

Relief valve normal operation should be excluded from this EAL. However, a relief valve that
operates and fails to close per design should be considered applicable to this EAL if the relief
valve cannot be isolated.

The EAL for identified leakage is set at a higher value due to the lesser significance of
IDENTIFIED LEAKAGE in comparison to UNIDENTIFIED or PRESSURE BOUNDARY
LEAKAGE. In either case, escalation of this EAL to the ALERT level is via Fission Product
Barrier Degradation EALs.

Explanation/Discussion/Definitions:

RCS Leakage is defined as any leakage of Reactor Coolant this is unisolable or affects
Pressurizer level. RCS Leakage of the magnitude described in this EAL is consistent with an
Unusual Event classification and should be declared immediately.
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The Technical Specification definitions for UNIDENTIFIED LEAKAGE, IDENTIFIED
LEAKAGE and PRESSURE BOUNDARY LEAKAGE are provided below.

Relief valve normal operation (e.g., PZR PORV or safety valves) should be excluded from:
emergency classification under this EAL. A relief valve that fails to close per design and

cannot be isolated from the Control Room, howe•)dV,'should be considered -a'pp'licable to this'-
EAL.

Utilizing the leak before break concept, it is anticipatedithatfthere will be indications of minor
RCS boundary leakage prior to a fault escalating to. a major leak or rupture. Detection of low,
levels of leakage while pressurized perrmnits 'mronitring fo'rc atastrophic failure 'or rupture
precu rsors.

The Control Room staff is equipped, with the Plant Computer (PRIM SYS LEAK RATE
program').andmahnUal r' methodsobf determrVhining the extntofRCS heakage.

Examples of RCS leakaqe and applicability include:

Example #1: A rapidly lowering Volume Control Tank-'(VCT) level is ide'ntified during a":
Radwaste evolution involving the draining of the #12 Mixed Bed Demineralize4 (MBD). The
Control Room staff idetifies th coridition adhtie drain valVe6on.the: MBD bs' closed.'Carging
flow; has, not changed and.VCT level is stabilized within 3 minutes The c~lCulated leak rate is
73 pm for3. minute's"' .

This is not reportable because the leakage did not affect pressurizer level and the leak
was isolable from the. RCS. Note that Tech. Spec limits still apply.

Examih ple #2. A; Unit 2. RCS' leakrate.ca aculation identified a 30-gpm, leak. VCT level has started
to drop unexpeictedly'and enopugh time.as pasedthat.there are` mnforfvaiations in..

pressurizer level The 'soruce. of the leak •is unknown'. After about20, minut'es, it was '-
determined that the'' sodcirof thei leak.wbs the stern leakoff line from'the"2CV55.,:

.Thisevent'should, be" classified.w 'h'nte15 minute-block'and declared an. Unusual..::.,

:Even~t ee.though thel•eak :cuid`dhbV6 bee'n -i•ated..An y reductio inpressurizer`..
level, which can be attributed to a Reactor'Cq6laht System leakhý.6ld be., q7bantified,,--
and the Technical Specificationp entered and the applicable EAL entered as appropriate.

Th•useo 6fin creastng:-cargng flwtbquantif/xReactor,. dColant'Systemi lekg •~ :
adcepiable proided. thlere Js; an-actual l.act• Coolant stem lek. This could, result.

in :.t.le prss'urizer-re. vej.nhd sh.ould h b' Ireview6d e•angins Techrii6al Specifications
and the ECG as applicable. If at any time the source of the leakagei-s-unknown and'it
meets the ECG criteria, the Emergency Coordinator should classify the event.

Escalation to the ALERT emergency classification level is via EALs in Category F. Note 6 has
been added, torein n the, EAL-user to. revie. the Fission Piroducl Barrier EALs for, possible
escalation~to higher emergency classificatio1ns.

Definitions:
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UNIDENTIFIED LEAKAGE: As defined in T/S, shall be all leakage which is not
IDENTIFIED LEAKAGE.

PRESSURE BOUNDARY LEAKAGE: As defined in T/S, shall be leakage (except
steam generator tube leakage) through a non-isolable fault in a Reactor Coolant
System component body, pipe wall or vessel wall.

IDENTIFIED LEAKAGE: As defined in T/S, shall be leakage (except Reactor Coolant
Pump Seal Water Injection) into closed systems, such as pump seal or valve packing
leaks that are captured and conducted to a sump or collecting tank, or, shall be leakage
into the containment atmosphere from sources that are both specifically located and
known either not to interfere with the operation of the leakage detection systems or not
to be PRESSURE BOUNDARY LEAKAGE, or, shall be Reactor coolant system
leakage through a steam generator to the secondary system (primary-to-secondary
leakage).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU4 Example EAL #2
2. Technical Specifications, Definitions
3. Technical Specifications 3.4.6.2 - Unit I Operational Leakage
4. Technical Specifications 3.4.7.2 - Unit 2 Operational Leakage
5. UFSAR 5.2.7.2 Indication in Control Room
6. S1(S2).OP-AB.RC-0001(Q) Reactor Coolant System Leak
7. S1(S2).OP-SO.RC-0004(Q) Identifying and Measuring Leakage
8. SC.RA-AP.ZZ-0051 Leakage Monitoring and Reduction Program
9. S1(S2).OP-ST.RC-0008(Q) Reactor Coolant System Water Inventory Balance
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

CFSTs

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

FB1-P (4 points)

EAL:

CFST Core Cooling PURPLE path exists

Basis:

Core Cooling PURPLE indicates subcooling has been lost and that some clad damage may
occur.

Explanation/Discussion/Definitions:

CFST status will not be used for event classification until the Control Room staff has
implemented the CFSTs. The Core Cooling CFST is illustrated in Attachment 2, page 4.
Adverse Containment setpoints appear in the Heat Sink CFST. Adverse Containment
conditions exist if Containment pressure exceeds 4 psig or R44 Containment radiation dose
rates exceed 1 E05 R/hr or R44 dose exceeds 1 E06 R.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Fuel Clad Potential Loss 1 .A
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.02 Core Cooling Status Tree
3. NC.EP-EP.ZZ-0201 (Q) TSC - Integrated Engineering Response
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

CFSTs

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

FB2-P (4 points)

EAL:

Basis:

Heat Sink RED when heat sink is required indicates the ultimate heat sink function is under
extreme challenge.

Explanation/Discussion/Definitions:

CFST Heat Sink RED Path entry conditions affects both the Fuel Clad and RCS Barriers.
Therefore, minimum classification would be SAE.

A barrier loss classification should not be made if the Heat Sink RED Path is the result of
procedurally required Auxiliary Feedwater Flow control.

CFST status will not be used for event classification until the Control Room staff has
implemented the CFSTs. The Heat Sink CFST is illustrated in Attachment 2, page 6. Adverse
Containment setpoints appear in the Heat Sink CFST. Adverse Containment conditions exist if
Containment pressure exceeds 4 psig or R44 Containment radiation dose rates exceed 1E05
R/hr or R44 dose exceeds 1 E06 R.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Fuel Clad Potential Loss 1 .B
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.03 Heat Sink Status Tree
3. 1(2)-EOP-FRHS-1 Response to Loss of Secondary Heat Sink
4. NC.EP-EP.ZZ-0201 (Q) TSC - Integrated Engineering Response
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Core Exit TCs

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

FB3-P (4 points)

EAL:

5 or more CETs > 700°F

Basis:

The five core exit thermocouple (CET) temperatures > 700°F indicates a loss of subcooling.

Explanation/Discussion/Definitions:

Core exit thermocouple (CET) readings greater than 700°F signal a CFST Core Cooling
PURPLE path condition. CET readings are used as a fission product barrier threshold in
addition to the CFST thresholds to address events in which the CFSTs may not yet be in use.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Fuel Clad Potential Loss 3.A
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.02 Core Cooling Status Tree
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Inventory

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

FB4-P (4 points)

EAL:

RVLIS < Table F-I thresholds

Table F-1 RVLIS Thresholds

RVLIS RCPs

Full Range 39% None

44% 4

30% 3
Dynamic Range 20% 2

13% 1

Basis:

There is no Loss threshold associated with this item.

The specific values for the Potential Loss thresholds correspond to approximately the top of
the active fuel.

Explanation/Discussion/Definitions:

The specified RVLIS readings (Table F-1) and the associated number of running RCP pumps
are used in the CFSTs to signal core uncovery and are, therefore, indication of inadequate
coolant inventory. If the RVLIS thresholds are exceeded, a core covered condition cannot be
confirmed. According to the CFST Core Cooling PURPLE path, this water level indicates
subcooling has been lost and that some fuel clad damage may occur. RVLIS readings are
used as a fission product barrier threshold in addition to the CFST thresholds to address
events in which the CFSTs may not yet be in use.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Fuel Clad Potential Loss 4.A
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.02 Core Cooling Status Tree
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

FB5-P (4 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the Fuel Clad barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Fuel Clad barrier is potentially lost. In addition, the inability to
monitor the barrier should also be incorporated in this threshold as a factor in Emergency
Coordinator judgment that the barrier may be considered potentially lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

* Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

" Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWT EALs to assure timely emergency classification
declarations.
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Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not...
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timefra-mes are-specified., they shall apply.''

EAL Bases R'eference(s): ,-".

1. NEI 99-01, Rev. 05, Table 5-F-3 Fuel Clad Potential Loss 8.A

• c•i: •,
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

CFSTs

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

FB1-L (5 points)

EAL:

CFST Core Cooling RED path exists

Basis:

Core Cooling RED indicates significant superheating and core uncovery and is considered to
indicate loss of the Fuel Clad Barrier.

Explanation/Discussion/Definitions:

CFST status will not be used for event classification until the Control Room Staff has
implemented the CFSTs. The Core Cooling CFST is illustrated in Attachment 2, page 4.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Fuel Clad Loss 1.A
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.02 Core Cooling Status Tree
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Core Exit TCs

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

FB2-L (5 points)

EAL:

5 or more CETs > 1200°F

Basis:

The five core exit thermocouple (CET) temperatures > 1200°F indicates significant
superheating of the coolant.

Explanation/Discussion/Definitions:

Core exit thermocouple (CET) readings greater than 1,200'F signal a CFST Core Cooling
RED path condition. CET readings are used as a fission product barrier threshold in addition
to the CFST thresholds to address events in which the CFSTs may not yet be in use.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Fuel Clad Loss 3.A
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.02 Core Cooling Status Tree
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Radiation

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

FB3-L (5 points)

EAL:

Containment radiation monitor R44A or R44B reading > 300 RPhr

Basis:

The site specific reading is a value which indicates the release of reactor coolant, with
elevated activity indicative of fuel damage, into the containment.

Reactor coolant concentrations of this magnitude are several times larger than the maximum
concentrations (including iodine spiking) allowed within technical specifications and are
therefore indicative of fuel damage.

This value is higher than that specified for RCS barrier Loss RB1-L. Thus, this threshold
indicates a loss of both the Fuel Clad barrier and RCS barrier that appropriately escalates the
emergency classification level to a Site Area Emergency.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

1(2)R44A and 1(2)R44B are the Containment High Range area radiation monitors. The
threshold value of 300 R/hr has been calculated assuming the instantaneous release and
dispersal of the reactor coolant noble gas and iodine inventory associated with a concentration
of 300 pCi/gm Dose Equivalent 1-131 into the Containment atmosphere. 300 pCi/gm Dose
Equivalent Iodine-1 31 (DE-i 31) corresponds to approximately 2.8% fuel clad damage.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Fuel Clad Loss 6.A

2. Calculation by Nuclear Fuels Group file title DS1.6-0098 "Verification of Emergency Action
Levels for Event Classification" date 02/10/95
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Other

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

FB4-L (5 points)

EAL:

Coolant activity > 300 pCi/gm dose equivalent 1-131

Basis:

The site specific value is 300 pCi/gm dose equivalent 1-131. Assessment by the NEI EAL
Task Force indicates that this amount of coolant activity is well above that expected for iodine
spikes. This amount of radioactivity indicates significant clad damage and thus the Fuel Clad
Barrier is considered lost.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The threshold value of 300 pCi/gm Dose Equivalent Iodine-131 (DEI-131) is based upon an
engineering calculation and corresponds to approximately 2.8% fuel clad damage.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Fuel Clad Loss 2.A
2. Calculation by Nuclear Fuels Group file title DS1.6-0098 "Verification of Emergency Action

Levels for Event Classification" date 2/10/95
3. Sl(S2).OP-AB.RC-0002 (Q) High Activity in Reactor Coolant System
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

FB5-L (5 points)

EAL:

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Fuel Clad barrier is lost. In addition, the inability to monitor the
barrier should also be incorporated in this threshold as a factor in Emergency Coordinator
judgment that the barrier may be considered lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad barrier is lost. Such a determination should include IMMINENT
barrier degradation, barrier monitoring capability and dominant accident sequences.

* Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWT EALs to assure timely emergency classification
declarations.
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Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply..

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Fuel Clad Loss 8.A'
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Isolation

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

RB1-P (4 points)

EAL:

CFST Thermal Shock RED path exists

Basis:

RCS Thermal Shock RED indicates an extreme challenge to the safety function derived from
appropriate instrument readings.

There is no Loss threshold associated with this item.

Explanation/Discussion/Definitions:

CFST status will not be used for event classification until the Control Room staff has
implemented the CFSTs. The Thermal Shock CFST is illustrated in Attachment 2, pages 7 and
8. The Heat Sink CFST is illustrated in Attachment 2, page 6. Adverse Containment setpoints
appear in the Heat Sink CFST. Adverse Containment conditions exist if Containment pressure
exceeds 4 psig or R44 Containment radiation dose rates exceed 1 E05 R/hr or R44 dose
exceeds 1 E06 R.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 RCS Barrier Potential Loss 1.A
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.04 Thermal Shock Status Tree
3. NC.EP-EP.ZZ-0201 (Q) TSC - Integrated Engineering Response
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Isolation

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

RB2-P (4 points)

EAL:

Basis:

Heat Sink RED when heat sink is required indicates the ultimate heat sink function is under
extreme challenge.

There is no Loss threshold associated with this item.

Explanation/Discussion/Definitions:

CFST Heat Sink RED Path entry conditions affects both the Fuel Clad and RCS Barriers.
Therefore, minimum classification would be SAE.

A barrier loss classification should not be made if the Heat Sink RED Path is the result of
procedurally required Auxiliary Feedwater Flow control.

CFST status will not be used for event classification until the Control Room staff has
implemented the CFSTs. The Thermal Shock CFST is illustrated in Attachment 2, pages 7 and
8. The Heat Sink CFST is illustrated in Attachment 2, page 6. Adverse Containment setpoints
appear in the Heat Sink CFST. Adverse Containment conditions exist if Containment pressure
exceeds 4 psig or R44 Containment radiation dose rates exceed 1 E05 RPhr or R44 dose
exceeds 1E06 R.
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EAL Bases Reference(s):- .- .........-..

1. NEI 99-01, Rev. 05, Table 5-F-3 RCS Barrier Potential Loss 1.B

2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees' F.03 Heat Sink Statbý Tree

3. 1(2)-EOP-FRHS-1 Response to Loss of.Secondary..Heat Sink

4. NC.EP-EP.ZZ-0201 (Q) TSC - Integrated Engineering Response

'1.
* ..~

.~
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Inventory

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

RB3-P (4 points)

EAL:

Basis:

This threshold is based on the apparent 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 to be the flow rate equivalent to one charging pump discharging
to the charging header. Minimizing letdown is a standard abnormal operating procedure action
and may prevent unnecessary classifications when a non-RCS leakage path such as a CVCS
leak exists. The intent of this condition is met if the leak is in Letdown and attempts to isolate
Letdown are NOT successful. Additional charging pumps being required is indicative of a
substantial RCS leak.

Explanation/Discussion/Definitions:

Significant leakage from the RCS requires implementation of S1 (S2).OP-AB.RC-0001(Q).
Actions required by this procedure specify the use of one Centrifugal Charging Pump,
discharging to the charging header, and Letdown reduced to a minimum. If RCS leakage
results in an inability to maintain the specified Pressurizer (PZR) level with a normal charging
lineup and minimum Letdown flow using one Centrifugal Charging Pump, an RCS inventory
loss is occurring that would require initiation of Reactor Trip and Safety Injection (SI) and entry
into EOP-TRIP-1. This RCS Potential Loss assumes that any event that would result in
significant RCS mass loss will require at least an Alert emergency classification.

Non-RCS leakage events (such as steam or feedwater system breaks) in which no mass is
lost from the RCS should not be classified under this RCS barrier Loss. SGTRs that result in
entry into 1(2)-EOP-SGTR-1 shall be classified under RCS Barrier Loss RB3-L. If a SGTR
does not result in 1(2)-EOP-SGTR-1 entry, it should be classified as a minimum under this
RCS barrier Potential Loss if PZR level cannot be maintained above 17%.
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When PZR level drops to 17%, Letdown isolates and pressurizer heaters deenergize. This
condition is- signaled by-overhead-annunciator E--36; PZR HTR OFF LVL LO. Pressu'rizer level
is indicated on LI-459A, LI-460A, LI-461, associated computer points and SPDS.

The design flowrate of one centrifugal charging pump is.i 50 gpm.

EAL Bases Reference(s):,

1. NEI 99-01, Rev. 05, Table 5-F-3 RCS Barrier PotfntiI ALoss 2.A
2. SI(S2).OP-AB.RC-0001(Q) Reactor Coolant System Leak_
3. 1(2)-EOP-TRIP-1 Reactor Trip or Safety lInjection
4. 1(2)-EOP-SGTR-1 Steam Generator Tube Rupture
5. S1-(S2).OP-AR.ZZ-0005(Q) OHA E-36, PZR HTR OFF LVL LO
6. S1(S2).OP-SO.CVC-0002(Q) Chargin"'g Pu'mp Operatiobi

*...~ <t. a-'
*~
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

RB4-P (4 points)

EAL:

EALANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the RCS barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the RCS barrier is I potentially lost. In addition, the inability to monitor
the barrier should also be incorporated in this threshold as a factor in Emergency Coordinator
judgment that the barrier may be considered potentially lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

" Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWT EALs to assure timely emergency classification
declarations.
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Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event o r c ondition
will occur. Where IMMINENT timeframes are sPecified, they shall apply,.

EAL Bases Reference(s): .,.

1. NEI 99-01, Rev. 05, Table 5-F-3 RCS Potential Lbss 8.A

• It,~~~~~. .. '.-. ....... .•z ..•' .. .'. •: h .i.' . ,'.•..::'-..: . ... ... .
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

Radiation

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

EAL:

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

RB1-L (5 points)

ANY of the following Containment radiation monitor readings:

• 1(2)R2 > 1000 mR/hr

" 1(2)R44A > 10 R/hr

" 1(2)R44B > 10 R/hr

Basis:

The readings are values which indicate the release of reactor coolant to the containment.

The readings will be less than that specified for Fuel Clad barrier threshold FB3-L. Thus, this
threshold would be indicative of a RCS leak only. If the radiation monitor reading increased to
that specified by Fuel Clad barrier threshold, fuel damage would also be indicated.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

130' Containment Area Rad Monitor 1(2)R2 has an instrument scale range of 0.1 mRlhr to 10
R/hr and, therefore, offers the preferred method of assessing this RCS Barrier Loss. 1 RJhr on
this monitor is indicative of the instantaneous release and dispersal of the reactor coolant
noble gas and iodine inventory associated with Technical Specification concentrations into the
Containment atmosphere.

These readings are less than that specified for Fuel Clad Barrier Loss FB3-L since this EAL
attempts to identify RCS leakage assuming RCS activity is at the Technical Specification limit.

Classification under this EAL should not be made based upon crud burst evolutions or other
non-RCS leakage events.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 RCS Barrier Loss 6.A
2. Calculation by Nuclear Fuels Group file title DS1.6-0098 "Verification of Emergency Action

Levels for Event Classification" date 2/10/95

..........................
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Inventory

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

RB2-L (5 points)

EAL:

Subcooling _< 0°F (as a result of RCS leakage)

Basis:

This threshold addresses conditions where leakage from the RCS is greater than available
inventory control capacity such that a loss of subcooling has occurred. The loss of subcooling
is the fundamental indication that the inventory control systems are inadequate in maintaining
RCS pressure and inventory against the mass loss through the leak.

Explanation/Discussion/Definitions:

RCS subcooling of 0°F or less is a criterion in the CFST Core Cooling YELLOW path (or
higher) and is monitored in the Continuous Action Summary (CAS). Subcooling is indicated in
the Control Room on Subcooling Margin Monitor Channel A and Channel B. This threshold
focuses on RCS inventory loss due to LOCA conditions. Non-RCS leakage events (such as
steam or feedwater system breaks) in which no mass is lost from the RCS should not be
classified under this RCS barrier Loss. Subcooling equal to or less than 0°F is indication that
leakage from the RCS barrier is greater than the available inventory control capacity.

This threshold does not apply to primary-to-secondary leakage events since adequate
injection capability should be available for the spectrum of such events including Steam
Generator Tube Rupture (SGTR). Refer to RCS barrier Loss RB3-L for SGTR.

EOP directed actions resulting in deliberate subcooling reduction (e.g. during SGTR saturated
recovery), steam/feedwater line breaks, or momentary reductions below 0°F that are
recoverable (e.g. SI flow reduction sequence) should not be classified under this EAL.

EAL Bases Reference(s):

1, NEI 99-01, Rev. 05, Table 5-F-3 RCS Barrier Loss 2.A
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.02 Core Cooling Status Tree
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Inventory

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

RB3-L (5 points)

EAL:

SGTR requiring ECOS (SI) Actuation

Basis:

This threshold addresses the full spectrum of Steam Generator (SG) tube rupture events in
conjunction with Containment barrier Loss thresholds. It addresses RUPTURED SG(s) for
which the leakage is large enough to cause actuation of ECCS (SI). This is consistent to the
RCS leak rate barrier Potential Loss threshold.

By itself, this threshold will result in the declaration of an Alert. However, if the SG is also
FAULTED (i.e., two barriers failed), the declaration escalates to a Site Area Emergency per
Containment barrier Loss thresholds.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

This EAL is indicative of a loss of RCS inventory due to a Steam Generator Tube Rupture
(SGTR) in which the leakage is large enough to cause actuation of Safety Injection (SI).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 RCS Barrier Loss 4.A

2. 1(2)-EOP-SGTR-1 Steam Generator Tube Rupture
3. 1(2)-EOP-TRIP-1 Reactor Trip or Safety Injection
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

RB4-L (5 points)

EAL:

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the RCS barrier is lost. In addition, the inability to monitor the barrier
should also be incorporated in this threshold as a factor in Emergency Coordinator judgment
that the barrier may be considered lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS barrier is lost. Such a determination should include IMMINENT barrier
degradation, barrier monitoring capability and dominant accident sequences.

* Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

" Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWT EALs to assure timely emergency classification
declarations.
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Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended inforration indicates that the event6rco ondition
will occur. Where IMMINENT timeframes are specified, they shall apply.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 RCS Loss 8.A

i,.: " .i . " 5 "' ' '. ; ,' . t; " . . . -.'. ' ... : (. " " •. , . .. " " ' .
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

CFSTs

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot

Shutdown

CB1-P (2 points)

EAL:

CFST Containment RED path exists

Basis:

RED path indicates an extreme challenge to the safety function derived from appropriate
instrument readings and/or sampling results, and thus represents a potential loss of
containment.

Conditions leading to a Containment RED path result from RCS barrier and/or Fuel Clad
Barrier Loss. Thus, this threshold is primarily a discriminator between Site Area Emergency
and General Emergency representing a potential loss of the third barrier.

There is no Loss threshold associated with this item.

Explanation/Discussion/Definitions:

Critical Safety Function Status Tree (CFST) Containment RED path exists if Containment
pressure is greater than or equal to 47 psig. The Containment RED path is in the
Containment Environment CFST illustrated in Attachment 2, page 9.

Containment pressure of this magnitude results from RCS barrier loss or a faulted S/G inside
Containment and signifies an extreme challenge to the Containment. For this condition, all
Containment isolations, as well as automatic Containment Spray and CFCU "low speed"
operation should be initiated before this threshold is reached.

The Containment barrier is considered potentially lost at 47 psig even though the Containment
yield strength is much higher that 47 psig. Thus, this threshold is primarily a discriminator
between a Site Area Emergency and a General Emergency (i.e., a potential loss of the third
barrier).

CFST status will not be used for event classification until the Control Room staff has
implemented the CFSTs.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Potential Loss 1 .A
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.05 Containment Environment,

Status Tree
3. UFSAR 6.2 Containment Systems
4. 1(2)-EOP-TRIP-1 Reactor Trip or Safety Injection
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

EAL:

S EP-SC-111-223

F - Fission Product Barrier Degradation

CFSTs

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB2-P (2 points)

CFST Core Cooling RED path exists

AND

Restoration procedure 1(2)EOP-FRCC-1 NOT effective within 15 minutes

Basis:

See discussion below.

Explanation/Discussion/Definitions:

CFST status will not be used for event classification until the Control Room Staff has
implemented the CFSTs. The Core Cooling CFST is illustrated in Attachment 2, page 4.

This threshold is redundant to Containment Barrier Potential Losses CB3-P and CB-4P.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Potential Loss 1.A
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Tree - F.02 Core Cooling Status Tree
3. UFSAR 6.2 Containment Systems
4. 1(2)-EOP-TRIP-1 Reactor Trip or Safety Injection
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

Core Exit TCs

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

EAL:

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB3-P (2 points)

5 or more CETs > 1200'F

AND

Restoration procedure 1(2)EOP-FRCC-1 NOT effective within 15 minutes

Basis:

There is no Loss threshold associated with this item.

The conditions in these thresholds represent an IMMINENT core melt sequence which, if not
corrected, could lead to vessel failure and an increased potential for containment failure. In
conjunction with the Core Cooling and RCS Leakage criteria in the Fuel and RCS barrier
columns, this threshold would result in the declaration of a General Emergency -- loss of two
barriers and the potential loss of a third. If the function restoration procedures are ineffective,
there is no "success" path.

The function restoration procedures are those emergency operating procedures that address
the recovery of the core cooling critical safety functions. The procedure is considered effective
if the temperature is decreasing or if the vessel water level is increasing.

Whether or not the procedures will be effective should be apparent within 15 minutes. The
Emergency Coordinator should make the declaration as soon as it is determined that the
procedures have been, or will be ineffective.

Explanation/Discussion/Definitions:

If core exit thermocouple (CET) readings are greater than 1,200'F, Fuel Clad barrier is lost.
CETs provide an indirect indication of fuel clad temperature by measuring the temperature of
the reactor coolant that leaves the core region. Although clad rupture due to high temperature
is not expected for CET readings less than the threshold, temperatures of this magnitude
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signal significant superheating of the reactor coolant and core uncovery. Events that result in
CET readings above the loss threshold are severe accidents and are a severe accident
management "Badly Damaged (BD)" condition. The Bb descriptor signifies possible core
overheating to the point that clad ballooning/collapse may occur and portions of the core may
have melted.

Sevire accideit analy'sis has; conrcuded that functionti restoration procedures 6aan arrest C'dore
degradation within the Reactor Vessel in a significant fraction of the scenarios, and that the
likelihood of Containment failure in these scenarios is small. It is appropriate; therefore, to
allow a reasonable period of time for the functional restoration procedures to arrest the core
melt sequence. The functional restoration procedure, 1(2)-EOP-FRCC-1, is the,emergency ..
operating procedures that address the recovery an inadequate core Cooling condition.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indjcates that the event or condition
will occur withir' Where IMMINENT timefr-ames are specified, they sh'alliapply."

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Potential Loss 3.A
2. 1(2)-EOP-CFST-1 Critical Safety Functiolr"S'tatus' Trees-F.02 Co C"oling gStatu§ Tr~ee
3. 1(2)-EOP-FRCC-1 Response to Inadequate Core Cooling
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Core Exit TCs

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB4-P (2 points)

EAL:

Table F-1 RVLIS Thresholds

RVLIS RCPs

Full Range 39% None

44% 4

30% 3
Dynamic Range 20% 2

13% 1

Basis:

There is no Loss threshold associated with this item.

The conditions in these thresholds represent an IMMINENT core melt sequence which, if not
corrected, could lead to vessel failure and an increased potential for containment failure. In
conjunction with the Core Cooling and RCS Leakage criteria in the Fuel and RCS Barrier
columns, this threshold would result in the declaration of a General Emergency -- loss of two
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barriers and the potential loss of a third. If the function restoration procedures are ineffective,
the-e is no "success" path.

The function restoration procedures are those emergency operating procedures that address
the recovery of the core coolingocritical safe.ty functipns. The procedure is considered effective
if the temperature is decreasing or if the Vessel water level is increasing.

Whether or not the procedures will be effective shouId be:apparent within 15 minutes. The
Emergency Coordinator should make the declaration. as soon as it is determined that the
procedures have been, or will be ineffective. '."'".

Explanation/Discussion/Definitions:.

This threshold indicates subcooling has been lost (CET readings > 7000F), the core is
uncovered and some fuel clad damage may be occurring.

The.Table F-1 RVLIS thresholds are used in the CFSTs to signal core uncovery and are,
therefore, indication of loss of coolant inventory. If the RVLIS threshblds are":xc'eeded, a core
covered condition cannot be confirmed.

Severe. accident-analysis.has.concluded,.that.functional.restoration procedures can. arrest core.
degradation within the Rebactor-Veisei in a significant fraction of the scenarios, and that the
likelihood of Containment failurei..n i.th-iese scenarios.is small..It is' appropriate; therefore, to
allow a reasonable period of time forthe functional restorat ion procedures -to arrest the core
melt sequence. The functionalr'esto0ration procedure,,.1 (2)-.EO.-FCC-1., is the emergency
operating procedures thiata"dr'ess the,- recovery an inadequate core c6oiing condition

Definitions: -

IMMINENT: Mitigation actions have been. ineffective, additional actions are not
expected to be Successful, and trended information indicates that the event or condition
will occur. Whe.re IMMINENT timefrarie-s-are specified, they shall apply.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05,:,vTable.5-F-3, Containment:Potential-Loss-3.B..
2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.02 Core Cooling Status Tree
3. 1(2)-EOP-FRCC-1 Response to Inadequate Core Cooling
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Radiation

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB5-P (2 points)

EAL:

Containment radiation monitor 1(2)R44A or 1(2)R44B reading > 2000 R/hr

Basis:

There is no Loss threshold associated with this item.

The reading is a value which indicates significant fuel damage well in excess of the thresholds
associated with both loss of Fuel Clad and loss of RCS Barriers. As stated in NEI 99-01.
Section 3.8, a major release of radioactivity requiring off-site protective actions from core
damage is not possible unless a major failure of fuel cladding allows radioactive material to be
released from the core into the reactor coolant.

Regardless of whether Containment is challenged, this amount of activity in Containment, if
released, could have such severe consequences that it is prudent to treat this as a Potential
Loss of Containment, such that a General Emergency declaration is warranted.

Explanation/Discussion/Definitions:

1(2)R44A and 1(2)R44B are the Containment High Range area radiation monitors. The
threshold value of 2000 R/hr has been calculated assuming the instantaneous release and
dispersal of the reactor coolant noble gas and iodine inventory associated with 20% fuel clad
damage into the Containment atmosphere.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Potential Loss 6.A
2. Calculation by Nuclear Fuels Group file title DS1.6-0098 "Verification of Emergency Action

Levels for Event Classification" date 2/10/95
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Inventory

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB6-P (2 points)

EAL:

Containment pressure > 47 psig and rising

Basis:

The specific pressure is based on the containment design pressure.

Explanation/Discussion/Definitions:

The specified Containment pressure (47 psig) is the Containment design pressure. Proper
actuation and operation of the Containment heat removal system when required should avoid
Containment pressures in excess of this threshold. The threshold is therefore indicative of a
loss of both RCS and Fuel Clad barriers in that it should not be exceeded without severe core
degradation (metal-water reaction) or failure to trip in combination with RCS breach. This
condition would be expected to require the declaration of a General Emergency.

Containment Pressure is used as a Containment Barrier threshold in addition to the CFST
thresholds to address events in which the CFSTs may not yet be in use.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Potential Loss 2.A

2. 1(2)-EOP-CFST-1 Critical Safety Function Status Trees - F.05 Containment Environment
Status Tree

3. Salem EOP Setpoint Basis Document - Vendor Doc. #320832
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Inventory

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB7-P (2 points)

EAL:

Indications of > 4% H2 inside Containment

Basis:

Existence of an explosive mixture means a hydrogen and oxygen concentration of at least the
lower deflagration limit curve exists. The indications of potential loss under this EAL
correspond to some of those leading to the RED path in Containment barrier Potential Loss
CB1 -P.

Explanation/Discussion/Definitions:

When hydrogen concentration in the Containment atmosphere exceeds 4%, the possibility of
an explosive mixture exists. Elevated hydrogen concentrations are likely to be present in the
Containment only as a result of an inadequate core cooling, substantial metal-water reaction
and a breach of the RCS barrier.

A 4% mixture of H2 with normal Containment atmosphere represents the deflagration lower
limit. Any subsequent ignition and burn of this level mixture releases a substantial amount of
energy that must be absorbed by the Containment structure, which is already under stress
due to the Loss of the RCS Barrier.

Elevated Containment atmosphere hydrogen concentration is alarmed at > 2% by overhead
annunciator C-23, CNTMT H2 LVL HI.
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EAL Bases Reference(s): -..... . .... .

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Potential Loss 2.B
2. 1(2)-EOP-FRCC-1 Response to Inadequate Core Cooling - Basis Document (pg 16)
3. Salem EOP Setpoint Basis Docum-ent-Vendor Doc.. #320832
4. S1(S2).OP-AR.ZZ-0003(Q) OHA C-23, CNTMT H2 LVL HI

• " •- m V ".
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

Inventory

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

EAL:

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB8-P (2 points)

Containment pressure > 15 psig

AND

EITHER of the following:

" NO Containment Spray Train in service
AND

< 5 CFCUs running in low speed

" One Containment Spray Train in service
AND

<3 CFCUs running in low speed

Basis:

This threshold represents a Potential Loss of Containment in that the Containment heat
removal/depressurization system is either lost or performing in a degraded manner, as
indicated by Containment pressure greater than the setpoint at which the equipment was
supposed to have actuated.

Explanation/Discussion/Definitions:

A Containment pressure rise above 15 psig (the Containment Spray initiation setpoint)
indicates a major release of energy to the Containment. No Containment Spray with fewer
than five Containment Fan Coil Units (CFCUs) running in low speed or only one train of
Containment Spray in service with fewer than 3 CFCUs running in low speed indicates a
condition in which systems designed for Containment heat removal and depressurization do
not have the capacity to maintain Containment pressure below the structural design limit.

The Containment Fan Cooling System is designed to circulate and cool the Containment
atmosphere in the event of a LOCA and thereby ensures that Containment pressure will not
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exceed its design value. Five fan-cooler units are capable of transferring heat from the
Contain•m ent atmrsp-here at the post-accideht design conditions. The UFSAR accident
analyses determined a minimum of three fan-cooler units with at least one Containment Spray
train is needed to maintain Containment integrity. Either of two Containment Spray trains
containing a pump, associated valving and spray headers are independently ,Qapable of
delivering 2,600 gpm.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 ContainmentPotential Loss 2.C
2. 1(2)-EOP-TRIP-1 Reactor Trip or Safety Injectioh
3. SGS Technical Specifications 3.6.2.1 Spray Additive System
4. S68STe'c~hnic-_:l_ Sple-_ifica-tions' 36.2.3 Conhta Iihnment Coo~ling Sy .s tem
5. UFSAR 6.2.2.1 Containment Spray System
6. UFSAR 6.2.2.2 Containment Fan Cooling System

ji~ -
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EAL Category: F - Fission Product Barrier Degradation

Subcategory: Judgment

Initiating Condition: Potential Loss of Containment

Mode Applicability: 1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

EAL# & Point Value: CB9-P (2 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the Containment barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Containment barrier is potentially lost. In addition, the inability to
monitor the barrier should also be incorporated in this threshold as a factor in Emergency
Coordinator judgment that the barrier may be considered potentially lost.

The Containment barrier should not be declared 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.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

" Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of

Salem Page 1 of 2 Rev. 0 (RAI)

EAL#: CB9-P



SGS ECG - EAL Technical Bases EP-SC-1 11-223

AC power (Station Blackout) and ATWT EALs to assure timely emergency classification
declarations.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
exjpected to be successful,"and tirendbd informatiri' indicates that the evernt 6r condition
will occur. Where IMMINENT timeframes are sp6i6fidd, they shall apply.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Potential Loss 8.A

.1' C

-' r - - - -.

- A. - 1* I

*1 -. -.

.t.

.!, •

Salem Page 2 of 2 Rev. 0 (RAI)

EAL#:Cb:9,-P,-,



SGS ECG - EAL Technical Bases EP-SC-1 11-223

EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Inventory

Loss of Containment

I - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB1-L (3 points)

EAL:

Basis:

Rapid unexplained loss of pressure (i.e., not attributable to containment spray or condensation
effects) following an initial pressure increase from a primary or secondary high energy line
break indicates a Loss of Containment integrity.

This indicator relies on operator recognition of an unexpected response for the condition and
therefore does not have a specific value associated with it. The unexpected response is
important because it is the indicator for a Containment bypass condition.

Explanation/Discussion/Definitions:

The term "Unexplained" signifies the pressure drop is not a result of operator actions taken to
reduce Containment pressure. The term "rapid" indicates the Containment breach is relatively
large.

For cases in which secondary coolant provides the source of energy that raised Containment
pressure, a faulted Steam Generator is possible. This event would require actions in 1(2)-
EOP-LOSC-1 to isolate the Main Steam lines, maintain intact Steam Generators for an RCS
Heat Sink, minimize Containment pressure, and minimize RCS cooldown.
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EAL Bases-Reference(s): .... ...... ... .. . .

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Barrier Loss 2.A
2. UFSAR Table 15.4-22 LOCA Containment Respon!se Restlts (Loss of Offsite P0weri

A ssum ed) initia co ........
3. UFSAR Figures 15.4-43a, b and c Containment Pressure (varying initial conditions)
4. UFSAR Figure 15.4-44 Containment•Pressure.
5. 1(2)-EOP-LOSC-1 Loss of Secondary Coolant

-' .'::.,•L

... : ." i" t•"
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Inventory

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB2-L (3 points)

EAL:

Containment pressure or sump level response NOT consistent with LOCA conditions

Basis:

Containment pressure and sump levels should increase as a result of mass and energy
release into Containment from a LOCA. Thus, sump level or pressure not increasing indicates
Containment bypass and a Loss of Containment integrity.

This indicator relies on operator recognition of an unexpected response for the condition and
therefore does not have a specific value associated with it. The unexpected response is
important because it is the indicator for a Containment bypass condition.

Explanation/Discussion/Definitions:

A LOCA is expected to result in a significant Containment pressure rise. This leak rate should
result in the accumulation of RCS inventory in the Containment sump as the level rises. A lack
of expected Containment sump level response or Containment pressure not rising indicates
that the Containment barrier has been bypassed.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Barrier Loss 2.B
2. UFSAR Table 15.4-22 LOCA Containment Response Results (Loss of Offsite Power

Assumed)
3. UFSAR Figures 15.4-43a, b and c Containment Pressure (varying initial conditions)
4. UFSAR Figure 15.4-44 Containment Pressure

Salem Page 1 of 2 Rev. 0 (RAI)

EAL#: CB2-L



SGS ECG - EAL Technical Bases EP-SC-111-223

This page. intentionally blank

............ :....,•.-:,.:.+.:,
'.. . . . . . . . . . . . . . .'... -', ,

4. . . 4

.t. ,...

: ... ,•l ...-xi • • • • ' '.. ,i Ur.

Salem Page 2 of 2 Rev. 0 (RAI).

EAL#: CB'2-L



SGS ECG - EAL Technical Bases EP-SC-1 11-223

EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Inventory

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB3-L (3 points)

EAL:

RUPTURED SG that is also FAULTED outside of Containment

Basis:

The Loss threshold recognizes that SG tube leakage can represent a bypass of the
Containment barrier as well as a Loss of the RCS barrier.

This Loss threshold and Containment Loss CB4-L could be considered redundant. The
inclusion of a threshold that uses terms that are commonly used in Emergency Operating
Procedures like "RUPTURED and FAULTED" adds to the ease of the classification process
and has been included based on this human factor concern.

For SG tube ruptures which may involve multiple steam generators or UNISOLABLE
secondary line breaks, this threshold would exist in conjunction with RCS barrier thresholds
and would result in a Site Area Emergency. Escalation to General Emergency would be based
on "Potential Loss" of the Fuel Clad Barrier.

This threshold addresses the condition in which a RUPTURED steam generator is also
FAULTED. This condition represents a bypass of the RCS and containment barriers and is a
subset of the threshold CB4-L. In conjunction with RCS leak rate barrier loss threshold, this
would always result in the declaration of a Site Area Emergency.

Explanation/Discussion/Definitions:

This threshold is intended to include all flow paths of Contaminated secondary coolant to the
environment directly or through systems which exhaust to the Plant Vent (e.g.; leakage to the
Auxiliary Building ventilation system). An exception would be if the EOPs require steaming the
ruptured Steam Generator to the main condenser. The main condenser off-gas (R1 5) pathway
is excluded from this EAL provided the release is both controlled and monitored.
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Definitions:

RUPTURED: (PWRs) In a steam generator, existence of primary-to-secondary leakage
of a magnitude sufficient to require or cause a reactor trip and safety injection.

FAULTED: (PWRs) In a steam generator, the existence of secondary side leakage that
" es ltsý in' an uncontrollbd drop in steam generator pressure or the steam generator
being completely depressurized.

UNISOLABLE: A breach or leak that cannbt be promptly isolated from the Control
Room.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Barrier Loss 4.A

2. 1(2)-EOP-SGTR-1 Steam Generator Tube Rupture
3. 1(2)-EOP-SGTR-3 SGTR with LOCA- Subcooled Recovery

..... ..... ...... , . ' :,=..., .., .. , ... •.

*~~'1 .1
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Inventory

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB4-L (3 points)

EAL:

Basis:

The Loss threshold recognizes that SG tube leakage can represent a bypass of the
Containment barrier as well as a Loss of the RCS barrier.

This Loss threshold and Containment Loss CB3-L could be considered redundant.

This threshold results in a UE for smaller breaks that; (1) do not exceed the normal charging
capacity threshold in RCS leak rate barrier Potential Loss RB3-P, or (2) do not result in ECCS
(SI) actuation in RCS SG tube rupture barrier Loss RB3-L. For larger breaks, RCS barrier
threshold criteria would result in an Alert. For SG tube ruptures which may involve multiple
steam generators or UNISOLABLE secondary line breaks, this threshold would exist in
conjunction with RCS barrier thresholds and would result in a Site Area Emergency.
Escalation to General Emergency would be based on "Potential Loss" of the Fuel Clad Barrier.

This threshold addresses SG tube leaks that exceed 25 gpm in conjunction with an
UNISOLABLE release path to the environment from the affected steam generator. The
threshold for establishing the UNISOLABLE secondary side release is intended to be a
prolonged release of radioactivity from the RUPTURED steam generator directly to the
environment. This could be expected to occur when the main condenser is unavailable to
accept the contaminated steam (i.e., SG tube rupture with concurrent loss of off-site power
and the RUPTURED steam generator is required for plant cooldown or a stuck open relief
valve). If the main condenser is available, there may be releases via air ejectors, gland seal
exhausters, and other similar controlled, and often monitored, pathways. These pathways do
not meet the intent of an UNISOLABLE release path to the environment. These minor
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releases are assessed using EALs in Category R, Abnormal Rad Levels / Radiological
Effluent.

Explanation/Discussion/Definitions:

Definitions:

RUPTURED: (PWRs) In a steam generator, existence.of primary-to-secondary leakage
of a magnitude sufficient to require or cause areactor trip and safety injection.

UNISOLABLE: A breach or leak that cannot be pfi'ptly isolated from the Control
Room.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Barrier Loss 4.B

r. r"

-,. ' . :. '. • .. ,,. - :-:. -
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

Other

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB5-L (3 points)

Failure of ALL valves in ANY one line to close

AND

Direct downstream pathway to the environment exists after Containment isolation signal
(Note 8)

Note 8: A direct downstream release is a pathway from the Containment to any
environment outside the Containment when Containment or system
isolation is required due to: a safety injection signal, Containment pressure
greater than 4 psig, or a VALID containment ventilation isolation signal and
the pathway cannot be isolated from the Control Room.

Basis:

This threshold addresses incomplete containment isolation that allows direct release to the
environment.

The use of the modifier "direct" in defining the release path discriminates against release
paths through interfacing liquid systems. The existence of an in-line charcoal filter does not
make a release path indirect since the filter is not effective at removing fission product noble
gases. Typical filters have an efficiency of 95-99% removal of iodine. Given the magnitude of
the core inventory of iodine, significant releases could still occur. In addition, since the fission
product release would be driven by boiling in the reactor vessel, the high humidity in the
release stream can be expected to render the filters ineffective in a short period.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

Indications of Containment failure may be evident without the exact pathway being understood
at the time of the failure. If the Containment or part of the RCS is required to be isolated and
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there are VALID indications that the Containment is not isolated, the Containment barrier
s hioud be-- -co-nsdered -id-e -s I o s t.

Area Radiation monitor alarms that exceed normal monitor indications without a reasb'nto "
expect another source such as a gas decay tank, spill, piping shine or fuel han.Jing pro lem,
indicate a loss of the Containment. Area temp•ratureala rms, rising sump level ndncations or
unexpected system flow indications outside Containment may also indicate a lss.of the
Containment. Ith&e-Contairment Barrier is"o'st without aossof the Fuel Clad Ba[rier, effluent
radiation readings may not increase significantly. Unexkected area temperature alarms,
unexpected flow rates or sump level increases •outside of Containment, however,. may provide
the indications that the Containment atmosphere is no longer isolated. In addition, the term "to
the environment" is intended to. include any leakage that cannot be isolated either directly or.
through systems that exhaust to the Plant Vent'(e.g., leakage-to the Auxiliary Building
Ventilation System) or directly to any other area outside the Containment.:

A safety injection, high Containment pressure or a Containment vent isolation signal
represents a situation that requires the Containment to be isolated from the outside
environment.

As indicated in Note 8, this EAL allows for valve closure from the Control Room, prior to event
classification,; to isolate,'any..system not -c..ompl.etely isoiated. Leakage canynot be. isolated. from
the Conirol, Roor m efersito 4val °(S),.tha't"d:d, t 6om pletely-clo s&ehen. demanded (either
automatitcally ,or, manually).-Ths in6cludes M.tor-Operated .Valves not controlled by isolation
Iogiqb~ut•are ma ualy. 8oitroied fr6'the. Control R.R For exam leiftbe !iSolation logic
fails to cause .valve closure butoperator actions" ' -t-" plemented i'n the Contro. Rom

sucbessfully isolates the Containment breach path, classification under this EAL is NOT
WARRANTED.

Although this EAL ALLOWS for valve closure from the Control Room, the time to attempt
closure. and make a decision if cohtainment leak isolation was successful RUNS
CONCURRENTLY with the EAL 15-minUte assessment clock. .

i f,lfdu'ringthe EAL-15-minute assessment:period. atempts fromthe Control Room to
isola'te.the 'containment•'ARE;SUC.C-ESSFUL-then :this EALis NOT exceeded and;"
classifica'tio~n per this EAL`- sh-iuldjNT bemd -

lf during the EAI 15-mniuetassessment penod attemhpts from the Contro Room tm

isolate-the'.contaiihment'-ARE N07SUttCESSFULthen,.this EAL s eceeded and.
classification shobld b4 •ada t i't thati•i•. Ther-is rio he'el to wait the full 15 minutes.

If near the end of the 15 minWU:i assessmentiSe•iid"an i th&56ritrbi robm'staff has not
been able to attempt containment isolation or the EC is not convinced that an isolation
attempt has been successful, then this EAL is excebdcid a'nd clas•"ific.ti.ri should' be
made at or before the 15-minute assessment time expires.
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Definitions:

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check, (2) indications on related or redundant indicators,
or (3) by direct observation by plant personnel, such that doubt related to the indicator's
operability, the condition's existence, or the report's accuracy is removed. Implicit in this
definition is the need for timely assessment.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Barrier Loss 5.A
2. SGS Technical Specifications 3.6.3 Containment Isolation Valves
3. 1(2)-EOP-TRIP-1 Reactor Trip or Safety Injection
4. 1(2)-EOP-LOCA-6 LOCA Outside Containment
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EAL Category:

Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Judgment

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CB6-L (3 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates loss of the
Containment barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Containment barrier is lost. In addition, the inability to monitor the
barrier should also be incorporated in this threshold as a factor in Emergency Coordinator
judgment that the barrier may be considered lost.

The Containment barrier should not be declared 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.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment barrier is lost. Such a determination should include IMMINENT
barrier degradation, barrier monitoring capability and dominant accident sequences.

* Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of

Salem Page 1 of 2 Rev. 0 (RAI)

EAL#: CB6-L



SGS ECG - EAL Technical Bases EP-SC-111-223

AC power (Station Blackout) and ATWT EALs to assure timely emergency classification
..... . declaratio n-s_ -.... ... .

Definitions:

IMMINENT: Mitigation actions have been iheffective; additional actions a; e .n ot
expected to be successful, and trended information indicates that the event or condition
will occur. Wher-e IMMINENT timeframes are specified, they shall apply.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-3 Containment Loss 8.A

. . . . . .... . .. .. .. . .. ;. ' .., ; . - '; . ... 4 : 'i ' '. . . . ; - . .. " ' : :
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SGS ECG - EAL Technical Bases EP-SC-1 11 -224

EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

1 - Loss of AC Power

AC power capability to vital buses reduced to a single power
source for 15 minutes or longer such that any additional
single failure would result in complete loss of AC power to
vital buses

5 - Cold Shutdown, 6 - Refueling

CUl.1 - UNUSUAL EVENT

AC power capability to 4 KV Vital Buses reduced to a single power source such that any
additional single power source failure would result in a loss of all vital bus AC power

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite AC 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 all but one
emergency diesel generator to supply power to its vital bus. The subsequent loss of this single
power source would escalate the event to an ALERT in accordance with EAL CA1.1.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
power.

Explanation/Discussion/Definitions:

"Capability" means the power source can be aligned to provide power to a vital bus within 15
minutes or is currently supplying power to at least one vital bus.

The capability of EDGs that have not been challenged to start during degradation of AC power
sources to the 4KV vital buses should be based on meeting Technical Specification action
requirements for loss of offsite AC power sources.
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SGS ECG - EAL Technical Bases EP-SC-111-224

The AC power distribution is summarized in Attachment 2, page 2.

Emergency Classification escalates to an ALERT under EAL CA1.1 based on a loss of all
offsite and all onsite AC power to all 4KV Vital buses.

This:cold bdnditiori UNUSUAL EVENT EAL is§equivalent to'the hot condition, ALERT EAL
-..I.1.....

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - CU3.Example EAL #1: i." : ,
2. UFSAR Figure 8.2-2 500 kV Switchyard Diagram
3. UFSAR Figure 8.3-1 Auxiliary Power System Diagram'
4. UFSAR 8.1.1 Utility Grid System and Interconnections

5. UFSAR-8.3.1 Power-
6. SGS-Teh-nical Specifications.3.8.1 .2, Electrical Power-Systems - Shutdown
7. SGS Technical Specifications 3:8.2.2 AC Distribution- Shutdown
8. 1(2)-EOP-TRIP-1 Reactor Trip or Safety Injection
9. 1(2)-EOP-LOPA-1 Loss of All AC Power
10. S1(S2).OP-AB.LOOP-0001(Q) Loss of Off-Site Power ,.
11. Sl(S2).OP-AB.4KV-0001(Q) Loss of 1A 4KV Vital Bus
12..Si (S2. OP-ABA.4KV.-0002(Q)'L0•0of.lB;4KViti.Us`
13."1(2).bO-AB4V•".-0003(Q) Lss 6',s :1C4K' Vital B'" . . ..

4 -11 !A

-, S
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SGS ECG - EAL Technical Bases EP-SC-1 11-224

EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

C - Cold Shutdown / Refuel System Malfunction

1 - Loss of AC Power

Loss of all offsite and all onsite AC power to vital buses for
15 minutes or longer

5 - Cold Shutdown, 6 - Refueling, D - Defueled

CAl.1 -ALERT

EAL:

Loss of all Power (Onsite and Offsite) to all 4KV Vital Buses

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

Loss of all AC power compromises all plant safety systems requiring electric power including
RHR, ECCS, Containment Heat Removal, Spent Fuel Heat Removal and the Ultimate Heat
Sink (Service Water).

The event can be classified as an ALERT when in cold shutdown, refueling, or defueled mode
because of the significantly reduced decay heat and lower temperature and pressure,
increasing the time to restore one of the vital busses, relative to that specified for the SITE
AREA EMERGENCY EAL.

Escalating to SITE AREA EMERGENCY, if appropriate, is by EALs in Category R, Abnormal
Rad Levels / RadEffluent.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Explanation/Discussion/Definitions:

The intent of this EAL is to classify degraded AC power events that result in a loss of all offsite
power sources (13.8 KV) to the 4KV vital buses along with a loss of all onsite power sources
(EDGs).

Salem Page 1 of 2 Rev. 0 (RAI)

EAL#: CA 1.1



SGS ECG - EAL Technical Bases EP-SC-1 11 -224

The AC power distribution is summarized in Attachment 2, page 2.

This cold condition ALERT EAL is equivalent to the hot condition SITE AREA EMERGENCY
EAL SS1.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - CA3 Example EAL #1
2. UFSAR Figure 8'.2-2 500 kV Switchy ard Diagram
3. UFSAR Figure 8.3-1 Auxiliary Power SystempDiagram ,.,
4. UFSAR 8.1.1 Utility Grid System and Interconnections
5. UFSAR 8.3.1 Power
6. SGS Technical Specifications 3.8.1.2 Electrical Power Systems - Shutdown
7. SGS Technical Specifications 3.8.2.2 AC DistributiOn - Shutdown'
8. 1(2)-EOP-TRIP-1 Reactor Trip or Safety Injection
9. 1(2)-EOP-LOPA-1 Loss of All AC Power
10.SI(S2).OP-AB.LOOP-0001 (Q) Loss of Off-Site Power

11.S1(S2).OP-AB.4KV,0001(Q) Loss of 1A 4KV Vital Bus
12.S1 (S2).OPF-,A•,.V02(Q)L"s'S.ofI B•A1 y vift• Bus,.
13.S1(S2).OP-AB.4KV_-0003(Q) Loss obf104KV Vital Bus.n,

. . . . . . .... ,.;:. .- •:.} _..-. ,. ,. .,: ,, ,-

rn
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Cold Shutdown / Refuel System Malfunction

2 - Loss of DC Power

Loss of required DC power for 15 minutes or longer

5 - Cold Shutdown, 6 - Refueling

EAL# & Classification Level: CU2.1 - UNUSUAL EVENT

EAL:

< 114 VDC bus voltage indications on All 125 VDC vital buses for _ 15 minutes (Note 3)

OR

< 25 VDC bus voltage indications on both 28 VDC vital buses for _ 15 minutes (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

The purpose of this EAL and its associated EALs is to recognize a loss of DC power
compromising the ability to monitor and control the removal of decay heat during Cold
Shutdown or Refueling operations.

It is intended that the loss of the operating (operable) train is to be considered. If this loss
results in the inability to maintain cold shutdown, the escalation to an ALERT will be per EAL
CA4.1.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Explanation/Discussion/Definitions:

The specified bus voltage indications (rounded for readability on Control Room
instrumentation) are the minimum voltage requirements for operability of the 125 VDC buses
and 28 VDC buses following battery discharge tests. Although continued operation may occur
with degraded voltage, these values signify the minimum operable voltages allowed.

This UNUSUAL EVENT EAL is the cold condition equivalent of the hot condition loss of DC
power SITE AREA EMERGENCY EAL SS2.1.
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SGS ECG - EAL Technical Bases EP-SC-111-225

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SS3 Exa-mple EAL #1
2. SC.MD-ST.125-0004 (Q) 125 Volt Station Batteries .18 Month Service Test-and Associated

Surveillance Testing Using BCT-2000
3. SC.MD-ST.28D-0004' (Q)28 Vblt'St-ation Batteries 18 Month Service Test and Associated

Surveillance Using BCT-2000

4. UFSAR 8.3.2 DC Power
5. SGS Technical Specifications 3.8.2.3-125.Volt, DC Distribution ; Shutdown; . .. : , - I - .- - a : I ,..., . ., , .., . . , ...... . I .". . . . .. , ' ; ..' .- '.

6. SGS Technical Specifications 3.8.2.5 28 Volt DC Distribution - Shutdown

7. S1(S2).OP-SO.125-0005 1(2)A 125VDC Bus Operation

8. S1($2).OP-SO.125-0006 1(2)B 125VDC Bus Operation
9. S1(S2).0bPSt'o.1256:007b 1(2)C1 2'5'VDC Bus Operation

. ....
"' ~~~. . . .. " . ..: '. .--,.....: . .: •.!. ' . . . ." ,.

.............................................. "" 'I :• !....

.'-, . ... . . .
,,........•,.. . . . . . . . . . . .... :.:'........, .. .. . . . .•
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RCS Level

UNPLANNED loss of RCS inventory

5 - Cold Shutdown

EAL# & Classification Level: CU3.1 - UNUSUAL EVENT

EAL:

RCS leakage results in the inability to maintain or restore RCS level to EITHER:

* Pressurizer Level > 17% (cold calibration value)

* Within the target band established by procedure (when the level band is established
below the pressurizer)

AND

2 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

This EAL is considered to be a potential degradation of the level of safety of the plant. The
inability to maintain or restore level is indicative of loss of RCS inventory.

Relief valve normal operation should be excluded from this EAL. However, a relief valve that
operates and fails to close per design should be considered applicable to this EAL if the relief
valve cannot be isolated.

Prolonged loss of RCS Inventory may result in escalation to the ALERT emergency
classification level via either EAL CA3.1 or EAL CA4.1.

Explanation/Discussion/Definitions:

When Pressurizer (PZR) level drops to 17%, letdown isolates and pressurizer heaters are
deenergized. The Pressurizer cold calibration level is monitored on LI-462. This condition is
signaled by overhead annunciator E-36, PZR HTR OFF LVL LO. Cold calibrated Pressurizer
level is indicated on computer points and SPDS.
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SGS ECG - EAL Technical Bases E P-S C- 11.1 -22 6

In Cold Shutdown mode, PZR level may be intentionally lowered below the letdown isolation
setpoint (e.g.-,;n-p-rep -Fao-n t6fdete-nion th-e-r-etor••essel head, etc.). For such-velL-tio-s7
this EAL is applicable if RCS level cannot be restored and maintained within the prescribed
target band specified in operating procedures.

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective, or mitigative actions.

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CUi Example EAL #1
2. S1(S2).OP-AR.-ZZ-'6005(Q) OHA-' E-36,: PZR HTfRkOFF LVL LO
3. S1(S2).OP-IO.ZZ-0006(Q) Hot Standby.to Cold Shutdown
4. S1(S2).OP-IO.ZZ-0007(Q) Cold Shutdown to Refueling
5. Sl (S2)y.O,PSO.. RC-0005 (Q). Draining the. Reactor Coolant.System.To >101 Foot Elevation
6. S1(S2).OP-SO.RC-0006 (Q) Draining the Reactor Coolant Systern.< 101ft Elevation with

Fuel in the Vessel

†*L~.*,**. .~ -, *~' - -K -, ~,,. -

. .- ., .~
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SGS ECG - EAL Technical Bases EP-SC-111-226

EAL Category: C - Cold Shutdown / Refuel System Malfunction

EAL Subcategory: 3 - RCS Level

Initiating Condition: UNPLANNED loss of RCS inventory

Mode Applicability: 6 - Refueling

EAL# & Classification Level: CU3.2 - UNUSUAL EVENT

EAL:

RCS level CANNOT be monitored with a loss of RCS inventory as indicated by ANY
unexplained RCS leakage indication, Table C-1

Table C-1 RCS Leakage Indications

* Rise in Containment sump pump run frequency

• Aux Building sump level rise

* PRT level rise

* RWST level rise

• RCDT level rise

* Rise in RCS make-up rate

* Observation of RCS leakage that is UNISOLABLE
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Basis:

This EAL is a precursor of more serious conditions and considered to be a potential,.
degradation of the level of safety of the plant. This EAL addresses conditions in the Refueling
mode when normal means of core~temperature indication ancd RCS level indication may not be
available. Redundant means of RCS level indication will normally be installed (including the
ability to monitor level visually) to assure that the.abilitytto monitor level will n.ot b& interrupted.
However, if all level indication were to be lost during a loss of RCS inventory event, the
operators would need to determine that ROS ih'"Vebnt•.ry 6ss" Was occurring by observing Table

C-1 indications. Table C-1 RCS leakage indications must be evaluated against other potential
sources of leakage such as cooling water sources inside the containment to ensure they are "
indicative of RS 'liea-age.

Escalation to the ALERT emergency classification level• Would, be via EAL CA3.2 or EAL
CA4.1.

Explanation/Discussion/Definitions -.. .

During refueling, the reactor head and associated RVLIS piping are removed..Visual
observation by personnel on the refuel floor in communication with.the Control Room may also
provide indication of refuelin c'avity water level and RSwater.. il

In this EAL, all level indication is unavailable and the RCS inventory6 oss must 6 e detected by
the leakage indications listed in Table C-1. Level increases. must be evaluated against other
potential sources of leakage such as cooling water sources ,inside the. Contamin.ment to ensure
they.. are indicati•6of"RC.S eakage. Visual observation of leakage fromn syStems connected to
the RCS in areas .nside or outside the Containment that cannot be i§soated could be indicative
of a loss of RCS ib~entory. . .. •

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CU2 Example EAL #2
2. S1(S2).OP-SO.RVL-0001 Reactor Vessel Level Instrumentation System
3. UFSAR 5.6.5 Reactor Vessel Water Level
4. UFSAR 7.3.1.1.9 Instrumentation Used During a Loss of Coolant Accident
5. SI(S2).OP-AB.RHR-0002(Q) Loss of RHR at Reduced Inventory
6. S1 (S2).OP-SO.RC-0005(Q) Draining the Reactor Coolant System To >101 Foot Elevation
7. UFSAR Figure 6.3-3 Containment Sump Pit
8. UFSAR 6.3.2.2 Equipment and Component Description (ECCS)
9. UFSAR Figure 6.2-17 Containment Isolation Pressurizer Relief Tank Connections
10. S1 (S2).OP-AB.RC-0001 (Q) Reactor Coolant System Leak
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

3 - RCS Level

UNPLANNED loss of RCS inventory

6 - Refueling

CU3.3 - UNUSUAL EVENT

UNPLANNED RCS level drop below EITHER of the following:

* 104 ft (Reactor Vessel flange)

* RCS level band (when the RCS level band is established below the Reactor Vessel
flange)

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator 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.

Basis:

This EAL is a precursor of more serious conditions and considered to be a potential
degradation of the level of safety of the plant.

Refueling evolutions that decrease RCS water level below the Reactor Vessel flange are
carefully planned and procedurally controlled. An UNPLANNED event that results in water
level decreasing below the Reactor Vessel flange, or below the planned RCS water level for
the given evolution (if the planned RCS water level is already below the Reactor Vessel
flange), warrants declaration of a UE due to the reduced RCS inventory that is available to
keep the core covered.

The allowance of 15 minutes was chosen because it is reasonable to assume that level can
be restored within this time frame using one or more of the redundant means of refill that
should be available. If level cannot be restored in this time frame then it may indicate a more
serious condition exists.
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Continued loss of RCS Inventory will result in escalation to the ALERT emergency
classification .lev-ek-viia&either EALI CA3,l--or-. E-AL-CA4,-: •.

This EAL involves a decrease in RCS level below the top of the Reactor Vessel flange that
continues for 15 minutes due to an UNPLANNED .event. This EAL is not applicable to
decreases in flooded refueiir_6`ca~vityi I•eI which'i I"ddresdd by EAL RU2.l', urntilsuch time
as the level decreases to the level of the vessel flange. .

Explanation/Discussion/Definitions•:... . .. .L

104 ft is the Reactor Vessel flange elevation.

RCS water level is normally monitored using the instrument ranges illustrated in Attachment 2,
page 10.

During refueling, the reactor head and associated RVLIS piping -are rem oved. Visual
observation by personnel on the refuel floor in communication with the Control Room may also
provide indicatio6 of refue lihg cavity water level and RCS water level.

In cold conditions, RCS level may be intentionally lowered below the Reactor Vessel flange
(e.g.', detensioning the:Reactor Vessel head, reduced inventory conditions, etc.). For such
evolutions, this EAL is applicable if RCs level cannot be restopred and maintained within the.
prescribed target band.

Thist,1d..Shutdown, EAL. r-epresents the hot bonditi6n-EAL -SU7..1, ihnwhich: RCS. leakage is
associated With Technical Specification imits':. ncold conditihn s;,theselimits are not
applicable; hence, the use of RCS Ie•ibl as the piararhieter of concn-n in this EAL.

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolutionb and. reqires correctie "or mitigate. actions

EAL Basis ~~~~~~~~~~~~~~~~~~~~~~.Pe.......nc~ )::.:.-::.:..:.,...,............. .-.-......-•..: ...-.--.. .,,-..•. ., .,.-

EAL Basis Referen"e' s): . .... . -.. j.. • . .. .,.

1. NEI"99L01- ReV 05;°d• Example.EA #4 .
2. S1(S2). OP-SO .RC.000,5(Q) .D..rai1ng ,q th eact or oblant ' -t8 to > 101 Fo~t Elevation

3. S S),ý-OkL-00.:R~tr.Vse ev"l."ns't-.rurrm"ent tio -Sy~se~ri n

4. UFSA; 5.6.5 Reactor'Vessel Water Level
5. UFSAR 7.3.1.1.9 Instrumentation Used During a Loss of Coolant Accident

S. . .... . -Page 2.

, . , ,r .:.} .. . .- ... ,. . . ,: -, • ,. : . . • ,; . -. - - -. " .. , ". . . [ . . .•. : . . ""... .. •'

Salem- Page 2 of 2 Rev. 0 (RAI3)

EAL#: CU3.3



SGS ECG - EAL Technical Bases EP-SC-1 11-226

EAL Category: C - Cold Shutdown / Refuel System Malfunction

EAL Subcategory: 3 - RCS Level

Initiating Condition: Loss of RCS inventory

Mode Applicability: 5 - Cold Shutdown, 6 - Refueling

EAL# & Classification Level: CA3.1 - ALERT

EAL:

RCS level < 97.5 ft

Basis:

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The magnitude
of this loss of water indicates that makeup systems have not been effective and may not be
capable of preventing further RCS level decrease and potential core uncovery. This condition
will result in a minimum emergency classification level of an ALERT.

The RCS Level setpoint was chosen because at this level remote RCS level indication may be
lost and loss of suction to decay heat removal systems may occur.

The inability to restore and maintain level after reaching this setpoint would be indicative of a
failure of the RCS barrier.

If RCS level continues to lower then escalation to SITE AREA EMERGENCY will be via EAL
CS3.2.

Explanation/Discussion/Definitions:

RCS water level is normally monitored using the instrument ranges illustrated in Attachment 2,
page 10.

The centerline level of the RCS loop hot leg is at approximately 97 ft and the inside diameter
of the hot leg penetration is 29 in. The bottom ID would be 97 ft - 29/2 in. or 95 ft 9.5 in.
Although NEI desires a level for this threshold that is equal to the bottom of the RCS loop hot
leg penetration, the RCS level indication capability does not support detection of a threshold
level that low. Mid Loop Level indication is capable of monitoring level to 97.3 ft; so, a setpoint
of 97.5 ft has been selected. Local indication is also available to monitor this level. Continued
inventory loss could result in a loss of suction to the RHR System. The inability to restore and
maintain level after reaching loop centerline (approximately) would therefore be indicative of a
failure of the RCS barrier.
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EAL Basis Reference(s):

1.
2.
3.
4.
5.

6.
7.
8.

NEI 99-01, Rev. 05, CA1 Example EAL #1
SI(S2).OP-SO.RC-0005(Q) Draining the Reactor Coolant System to >101 Foot Elevation
UFSAR Figure 5.1-1 Reactor Vessel Schematic
S1(S2).OP-AB.RHR-0002(Q) Loss of RHR at Reduced Inventory
UFSAR Figure 6.3-2 & 6.3-3 Containmeht Siiml :and Drain Trench & Contaihment Sump
Pit
UFSAR 6.3.2.2 Equipment and Component Diescriptioh (ECCS)'
UFSAR Figure 6.2-17 Containment Isolation Pressurizer Relief Tank Connections
Si(S2).OP:AB.RC;0001(Q) Reactor Coolant System Leak,

I.

* 1.' * I

*,. .... -(.,....1 . .. . . . . . . ....... ",', ....... ' . .. ,"' .•
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RCS Level

Loss of RCS inventory

5 - Cold Shutdown, 6 - Refueling

EAL# & Classification Level: CA3.2 - ALERT

EAL:

RCS level CANNOT be monitored for e 15 minutes with a loss of RCS inventory as
indicated by ANY unexplained RCS leakage indication, Table C-1 (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-1 RCS Leakage Indications

* Rise in Containment sump pump run frequency

• Aux Building sump level rise

• PRT level rise

* RWST level rise

* RCDT level rise

* Rise in RCS make-up rate

* Observation of RCS leakage that is UNISOLABLE
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Basis:

This EAL serves.as a precursor to a loss of ability tb adequately cool the fuel'. Thei magnitaude
of this loss of water indicates that makeup systems have not,..been effective an,d,..may not be
capable of preventing further RCS level decrease and pote~ntial core uncovery. This condition
will result in a minimum emergency classification. level of an ALERT.

In the Cold Shutdown mode, normal RCS level instrumentation systems will usually be
available. In the Refueling mode, normal means of RCS level indication may not be available.
Redundant means of RCS level indication willusually. be installed (including the ability to
monitor level visudally).to assure th6t the abiliityto' monitr le/vel will not be-interrupted.
However, if al .liee ndicatibn wre"tb b6e lost:-dUring a loss of ROS inventbry event, the. -,
operators would need to: determine that. RO.S inVentOryloss was.occurring by"bserving.Table

C-1 indications. Table' C-i RCS leaka'ge indications must e evaluated against bther potential
sources of leakage such as cooling waite:r-.sources: inside the Containment to ensure they are
indicative.:of F.CS.. leakagev)Vis'u•:.bbser.•yatio"h'o.•akgefr0m systems, connected to the RCS

in areas inside or outside ;the C•ontaih'me•nh •at.. ann.ot .bbe i.solatedI t.U, could.be. indicative of a loss
of RCS inventory.

The 15-minute duration for the loss of level: indication was chosen because it is half of the
EAL CS3.2 SITE AREA EMER.GE ~y &at]:s.inificart feledaim:• eis ntotexpected to
occur until the core has been Oncoverd forgeater thenr1 hour:"per the analysis referenced in
the EAL CG3.2 basi. T"-herforethisEAL' meess.the definitior. f=-'•° ALERT.'

If RCS leakage. indications continue and RcS level Car]0nnot be rm0onitored fQr 30, iminutes or
more, EAL Cs3.2 will re-uire escalation toS'ITE tA'EA "EE RGENCY:

Explanation/Discussion/Definitions: .. '-.

In this EAL, all RCS level indication is unavailable and the ROS:inventory loss must be
detected by the leakage indications listed in Table C-1. Leve]l.jj€eas'es must be evaluated
against other poteiitial, source§,of leakage (SWS' CornppnentCooling Water, et .) to ensure
they are indicativeý of RCSjl•e_'kage:-' ," - -. -

In cold shutdown, the decay heat available to raise RCS temperature during a loss of
inventory or heat removal event may besignificantly greater than in the Refueling Mode. Entry
into cold shutdown conditions may be attained within hours of operating at power or hours
after refueling is completed. Entry into the Refueling Mode procedurally maiy not occur for
typically a few days or longer after the reactor has been shutdown. Thus the heatup threat and
therefore the threat to damaging the fuel clad may be lower for events that occur in the
Refueling Mode with irradiated fuel in the Reactor Vessel (note that the heatup threat could be
lower for cold shutdown conditions if the entry into cold shutdown was following a refueling).
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Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CA1 Example EAL #2
2. Si (S2).OP-SO.RVL-0001 Reactor Vessel Level Instrumentation System
3. UFSAR 5.6.5 Reactor Vessel Water Level
4. UFSAR 7.3.1.1.9 Instrumentation Used During a Loss of Coolant Accident
5. S1(S2).OP-AB.RHR-0002(Q) Loss of RHR at Reduced Inventory
6. S1(S2).OP-SO.RC-0005(Q) Draining the Reactor Coolant System To >--101 Foot Elevation
7. Reference drawing 208915-A-8823 Sh 1
8. UFSAR Figure 6.3-3 Containment Sump Pit
9. UFSAR 6.3.2.2 Equipment and Component Description (ECCS)
10. UFSAR Figure 6.2-17 Containment Isolation Pressurizer Relief Tank Connections
11.S1(S2).OP-AB.RC-0001(Q) Reactor Coolant System Leak
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EAL Category: C - Cold Shutdown / Refuel System Malfunction

EAL Subcategory: 3 - RCS Level

Initiating Condition: Loss of RCS inventory affecting core decay heat removal
capability

Mode Applicability: 5 - Cold Shutdown, 6 - Refueling

EAL# & Classification Level: CS3.2 - SITE AREA EMERGENCY

EAL:

RCS level CANNOT be monitored for _> 30 minutes with a loss of RCS inventory as
indicated by ANY of the following (Note 3):

* R44A > 5 RPhr

* R10B > 3500 mR/hr

* R2 > 104mR/hr

* Erratic Source Range Monitor indication

" ANY unexplained RCS leakage indication, Table C-1

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-1 RCS Leakage Indications

* Rise in Containment sump pump run frequency

• Aux Building sump level rise

* PRT level rise

* RWST level rise

* RCDT level rise

• Rise in RCS make-up rate

* Observation of RCS leakage that is UNISOLABLE
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Basis. .

Under the conditions specified by this EAL, continued decrease in RCS level is indicative of a
loss of inventory control. Inventory loss may be due to an RS breach, pressure boundary.

leakage', or coninubd boiling in the Reactor Vessel. Thus,declaration of a SITE AREA
EMERGENCY is warranted.

Escalation to a GENERAL EMERGENCY is via EAL CG3.2 or EAL RG1.1.

In the cold shutdown mode, normal RCS level instrumentation systems will usually be
available. In the refueling mode, normal means of RCS level indication may not be available...
Redundant 'means of RCS-levelindication-will usually be-installecd(including the ability to-
monitor level...visually).to assure that, the ability: to monitor level will ,not be. interrupted. -

However, if all level indication were to be lost during a loss of RCS. inyventory event, the-.
operators would need to determine that RCS inventory loss was occurring by .bs'sei'ving Table
C-1 indications. Table C-1 RCS leakage indications must be evaluated agaist. other pofentibl
sources of leakage such as cooling water sources inside the containment. to• ensure they are
indicative of RCS leakage.

The 30-minUte duration allows sufficient time for actions ,to be e.rormed-to recover .inventory
control equipment. " " ... ".".

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically
whe'n thecfe is&-uncoveredand that.this'should.be u•e-d as'a tool fr m akingsuch'
determirtins6

Explanation/Discussion/Definitions: .

This EAL applies to: conditions in which-the loss of decay.-heat removal -capability has caused
a significant drop in RCS wat.er:levelbelow.the.bottomof the RCS- hot leg penetration and

core uncovery may be challenged? RCSIe lei indicatiobhcapabi.if does- not support detection
of RCS levels that low and, conseqihently..altemate meansof assessing RCS inlventory loss
must be used:

° As water level in the Reactor Vessel lowers, the dose raite&above the core will increase.
The dose rate due to this core shine should result in. up-scaledpgeneral area low range
containment m6nitor (1/2R1OB & 1/2R2) and high'lairge con ntainment monitor
(1/2R44A) indication and possible alarm. A dose .rate esetpo0,ntirndicative.of core
uncovery (iLe., level at top of active fuel) is a means to detect the onset df IMMINENT
core damage. S-C-ZZ-MDC-2280 documents, the' bias'f6r, the threshold values for the
R2, 'Ri0B and R4A"yvaiues. tat indicate RCS 1q]e•ia•Io appt aching the top of active
fuel. Data fromt bothUnit:.l ahnd Uhit2_was. reviewed.and.values rounded-ff to provide
conservative threshold values that cover both Salem units based on how many fuel,
assemblies are in the Reactor Vessel and includes an appropriate reduction for
radioactive decay of short lived radionuclides. As Reactor Vessel level decreases life
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threatening levels could exist directly above the core; with water level at top of active
fuel dose rates 20 feet above the core will be in excess of 38,000 R/hr. Additionally,
post-TMI studies indicated that the installed nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making
such determinations. For EAL simplification, the thresholds are representative of a
partially defueled core (80 fuel assemblies in the Reactor Vessel).

" Erratic source range monitor indication may be identified by:

o Source range count rate indicators NI31B and N132B

o NIS Recorder NR45

o Audio count rate

o SPDS

o Process Computer

" RCS inventory loss may be detected by the leakage indications listed in Table C-1.
Level increases must be evaluated against other potential sources of leakage such as
cooling water sources inside the Containment to ensure they are indicative of RCS
leakage. Visual observation of leakage from systems connected to the RCS in areas
inside or outside the Containment that cannot be isolated could be indicative of a loss
of REACTOR VESSEL inventory.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within. Where IMMINENT timeframes are specified, they shall apply.
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EAL Basis Reference(s) _

1. NEI 99-.01 Rev. 05,. CS1 Example EAL #3
2. .S-C-ZZ-MDC-2280, EAL Dose Rates to Radiation Detectors Following Loss of RPV Level

durin~gRefL!ielig Oper-atiow
3. Technical Specifications 3-.3.1,1 Reactor TriplSystemr lnstri rrientatiori
4. UFSAR Table 7.5-2 Main Control Room Indicators and/or Recorders Available to the

Operator to Monitor Significant Plant Parameters During Normal Operations
5. SC.IC-CC.NIS-0011(Q) N31.Source Range .
6. SC.IC-CC.NIS-0012(Q) N32 Source Range
7. Si(S2).OP-SO.RC-0005(Q) Draining the Reactor Coolant SYtemi t' a1001 F6ot Elevation
8. UFSAR Figure 6.3-2 & 6.3-3 Containment Sump and Drain Trench & Containment Sump

Pit
9. UFSAR 6.3.2.2 Equipment and Component Description (ECCS)
10. UFSAR Figure 6.2-17 Containment Isolation Pressurizer Relief Tank Connections
11.1 S(S2).OP-AB.RC-0001(Q) Reactor Coolant System Leak

: -• . '.•_:•,.: i ."• .: ; .-: •.;• "i :O •. . : b~j ,"i:.• - ' "•." . '.' -.? : . .,..,,"'•.', - " '.; .' ' ":. ,•!... .,
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RCS Level

Loss of RCS inventory affecting fuel clad integrity with
Containment challenged

5 - Cold Shutdown, 6 - Refueling

EAL# & Classification Level: CG3.2 - GENERAL EMERGENCY

EAL:

RCS level CANNOT be monitored for . 30 minutes with core uncovery indicated by ANY
of the following (Note 3):

" R44A> 5 R/hr

* R10B > 3500 mRPhr

* R2 > 104 mR/hr

* Erratic Source Range Monitor indication

" ANY unexplained RCS leakage indication, Table C-1

AND

ANY Containment Challenge indication, Table C-2

Note 3: The Emergency Coordinator 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.
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Table C-1 RCS Leakage Indications

. Rise in Containment sump pump.run frequency

• Aux Building sumpl leVel ris '-

• PRT level.rise.
* RWST level rise .

RCDT level rise

• Rise in RCS make-up rate .

. Observation of RCS!,leakage that. is- UNISOLABLE

Table C-2 Containment Challenge Indications.

• CONTAINMENT CLOSURE NOT established

• Indications of> 4% H2 insidt6 Cdrhtaia "nenit:

• UNPLANNEDb nse in Containment pressure

Basis:

This EAL represents the inability to restore and maintain RCS level to above the top of active
fuel wFt h'ontamen"callenged-vFueldamagel 6s pr'bableif RCSl e6v6 bannot be restored,
as availble decay' heat willtcause b'''bo' furthe'r r'-d. duc 1iý6ng the-RCS lee'e 6 Wi th the
Containment breached or challenged thetithe potehtial for.uhninoitored fission gproduct
release to-the environment-.is highT-hr'is-'epresents a. direct-path-for- radioactive inventory to -be
released to the environment. This is consistent with the definition of a GENERAL
EMERGENCY. The GENERAL EMERGENCY is declared on the occurrence of the loss or
IMMINENT loss of function of all three barriers.

A number of variables can have a significant impact on heat removal capability challenging the
fuel clad barrier. Examples include:

mid-loop, reduced level/flange level, head in place, cavity flooded, RCS venting strategy,
decay heat removal system design, vortexing pre-disposition, steam generator U-tube
draining.

Analysis indicates that core damage may occur as soon as one hour following continued core
uncovery, therefore, 30 minutes was conservatively chosen.
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If CONTAINMENT CLOSURE is re-established prior to exceeding the 30 minute core
uncovery time limit then escalation to GE would not occur.

Table C-1 RCS leakage indications must be evaluated against other potential sources of
leakage such as cooling water sources inside the Containment to ensure they are indicative of
RCS leakage.

In the Cold Shutdown mode, normal RCS level instrumentation systems will usually be
available. In the Refueling mode, normal means of RCS level indication may not be available.
Redundant means of RCS level indication will usually be installed (including the ability to
monitor level visually) to assure that the ability to monitor level will not be interrupted.
However, if all level indication were to be lost during a loss of RCS inventory event, the
operators would need to determine that RCS inventory loss was occurring by observing Table
C-1 indications. Table C-1 RCS leakage indications must be evaluated against other potential
sources of leakage such as cooling water sources inside the Containment to ensure they are
indicative of RCS leakage.

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically
when the core is uncovered and that this should be used as a tool for making such
determinations.

Explanation/Discussion/Definitions:

This EAL applies to conditions in which a significant drop in Reactor Vessel water level below
the RCS hot leg penetration has occurred with prolonged core uncovery. RCS level indication
capability does not support detection of RCS levels that low and, consequently, alternate
means of assessing RCS inventory loss must be used:

As water level in the Reactor Vessel lowers, the dose rate above the core will increase.
The dose rate due to this core shine should result in up-scaled general area low range
containment monitor (1/2R10B & 1/2R2) and high range containment monitor
(1!2R44A) indication and possible alarm. A dose rate setpoint indicative of core
uncovery (i.e., level at top of active fuel) is a means to detect the onset of IMMINENT
core damage. S-C-ZZ-MDC-2280 documents the basis for the threshold values for the
R2, R1 OB and R44A values that indicate RCS level at or approaching the top of active
fuel. Data from both Unit 1 and Unit 2 was reviewed and values rounded off to provide
conservative threshold values that cover both Salem units based on how many fuel
assemblies are in the Reactor Vessel and includes an appropriate reduction for
radioactive decay of short lived radionuclides. As Reactor Vessel level decreases life
threatening levels could exist directly above the core; with water level at top of active
fuel dose rates 20 feet above the core will be in excess of 38,000 R/hr. Additionally,
post-TMI studies indicated that the installed nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making
such determinations. For EAL simplification, the thresholds are representative of a
partially defueled core (80 fuel assemblies in the Reactor Vessel).
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Erratic- source range monitor indication may be identified by:

o Source range count rate indicators NI31B and N132B

o NIS Recorder.NR45 ,

o Audio count rate

o SPDS,,:.

o Process, Computer

*RCS invenhtory loss may bedetected byteidciosal
eveyya ii.e tle -eakage ihdilatio•n"![sted in Table C
e~elincreases must be evaluated othe:r potentials sources of leakage such as

coo0ing .water soUrces inside the Containment to, e.nsu~re 'theyare inndicative of .RCS
leakage. Visual observation of leakage from systems connected to the RCS in areas
inside or outside the Containment that cannot be isolated could be indicative of a loss
of RCS inventory,;.... .. . .,

Three conditions are associated with a challenge to Containment:

* The status of CONTAINMENT CLOSURE indicates the ability to rely on the

Containment as a barrier to fission product release.' '

Wgen concentration in the Contaihnrentatmo'sphereexceeds 4o', the-,
Ssh1e1ny,,df,-:a)roe1i 8e'i ture exists inside.Containme-t Ef,l eVated Cintainhnt

posbaty of aaexnoin
Ptms er&" h~rogen cbnc~ntration- is bl~rnifd at.; %' 2bV'yVerhebd! ahuiitr-0-23,

CNTMT H2 LVL HI

S"An : UNPLANNED rise" ihn Cont'inm"" t pressure n' inthe Cold. ShUtd6wn" or
' 6deriay signify a kn ition to theee a'dC•0"'"Coontain:e- 'such that the Cýontairnment
cannot be reied upon as a ba.erito fission product release.

4.... t .- ,-r to.

UNiSOLABLE' A breach'or leak thtb:'rhnt b•0pr•lptiy".iuslftd from thee Cohtfr01. ... ... .. .. ..... ;: " 4... ... -
...- " ] " '. [ ,. ' .": :.,b r .. •' :: :•' : -" ' :, .. , .,' . .,. -.. I 4 ' ! "'- : •

CONTAINMENT CLOSURE:,. Is the Salem procedurally defined 'action tak6n to secure
containm'enht'andits: ass6ciated: structu-es-;°systems1"and :components: as a functional
barriebr to fission product release under existing plarnt conditions. CONTAINMENT
CL`OS.UtREistatu's,.is chd6ked and verifiedusing S.I(S2).OPR-AB. CONT-0001(Q)'.

. 4;.,,.,.• -•., " ' " " ' ," , '"" " ' : " "' ' "--"' " " . .

-:UNPLAN NED_ A parameter change. or an event that. is not the result of an -intended
evolution'and requires corrective or.mitigative actions;
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IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CG1 Example EAL #2
2. OU-AA-103 Shutdown Safety Management Program
3. S1 (S2).OP-AB.CONT-0001 (Q) Containment Closure
4. S-C-ZZ-MDC-2280, EAL Dose Rates to Radiation Detectors Following Loss of RPV Level

during Refueling Operation
5. Technical Specifications 3.3.1.1 Reactor Trip System Instrumentation
6. UFSAR Table 7.5-2 Main Control Room Indicators and/or Recorders Available to the

Operator to Monitor Significant Plant Parameters During Normal Operations
7. SC.IC-CC.NIS-0011(Q) N31 Source Range
8. SC.IC-CC.NIS-0012(Q) N32 Source Range
9. S1(S2).OP-SO.RC-0005(Q) Draining the Reactor Coolant System to >101 Foot Elevation

10. UFSAR Figure 6.3-2 & 6.3-3 Containment Sump and Drain Trench & Containment Sump
Pit

11. UFSAR 6.3.2.2 Equipment and Component Description (ECCS)
12. UFSAR Figure 6.2-17 Containment Isolation Pressurizer Relief Tank Connections
13. S1 (S2).OP-AB.RC-0001 (Q) Reactor Coolant System Leak
14. 1(2)-EOP-FRCC-1 Response to Inadequate Core Cooling - Basis Document (pg 16)
15. Salem EOP Setpoint Basis Document - Vendor Doc. #320832
16.S1(S2).OP-AR.ZZ-0003(Q) OHA C-23, CNTMT H2 LVL HI
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

4 - RCS Temperature

UNPLANNED loss of decay heat removal capability with
irradiated fuel in the Reactor Vessel

5 - Cold Shutdown, 6 - Refueling

CU4.1 - UNUSUAL EVENT

An UNPLANNED Loss of Decay Heat Removal functions

AND

RCS Temperature has risen to > 200OF

Basis:

This EAL is a precursor of more serious conditions and, as a result, is considered to be a
potential degradation of the level of safety of the plant. In cold shutdown, the ability to remove
decay heat relies primarily on forced cooling flow. Operation of the systems that provide this
forced cooling may be jeopardized due to the unlikely loss of electrical power or RCS
inventory. Since the RCS usually remains intact in the Cold Shutdown mode a large inventory
of water is available to keep the core covered.

During refueling, the level in the Reactor Vessel will normally be maintained above the
Reactor Vessel flange. Refueling evolutions that decrease water level below the Reactor
Vessel flange are carefully planned and procedurally controlled. Loss of forced decay heat
removal at reduced inventory may result in more rapid increases in RCS temperatures
depending on the time since shutdown.

Escalation to ALERT would be via EAL CA3.1 based on an inventory loss or EAL CA4.1
based on exceeding its temperature criteria.

Explanation/Discussion/Definitions:

The Technical Specification cold shutdown temperature limit is 200 0F.

RCS coolant temperature may be indicated by the following instrumentation:

" Core exit TCs (computer points T0031A, T0022A, T0046A, TOO14A)

* Hot Leg temperatures (computer points T0419A, T0439A, T0459A, T0479A)
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* RHR HX inlet temperatures (computer points T0630A and T0631A)
• RHR HX-outleite-mp-era-tures-(TO6-27-A. T23-•-6)-- ..... :-60•A)--
* RCS cold leg temperatures (T0406A,; T0426A, T0446A, T0466A)

D efinitions:-ý ý .,.-,,. . ... ... ; , ., .

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigatiye.actions.

.. ........ .. .. .. :•.. ...- • .. :"" ,: ". ."-" -'.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CU4 Example EAL #1
2. SGST6chhical Slebifications Table 1.1, Operational Modes
3. 1(2)OP-AB.RHR-0001(Q) Loss of RHR",
4. 1(2)OP-AB.RHR-0002(Q) Loss of RHR at Reduced Inventory
5. SC.OP-DL.ZZ-001 1(Q) Reactor Coolant System Heatup/Cooldown Log

- ,..* r.

...................... ... ,,," : .... ;..•.'"...,. .

............................... .i...;.. i:. "',.i

... .. J ..

................................ '1;,
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Cold Shutdown / Refuel System Malfunction

4 - RCS Temperature

UNPLANNED loss of decay heat removal capability with
irradiated fuel in the Reactor Vessel

5 - Cold Shutdown, 6 - Refueling

EAL# & Classification Level: CU4.2 - UNUSUAL EVENT

EAL:

An UNPLANNED Loss of Decay Heat Removal functions

AND

Loss of BOTH of the following:

• All RCS Temperature indication

* All RCS level indication

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition wil~likely exceed the applicable time.

Basis:

This EAL is be a precursor of more serious conditions and, as a result, is considered to be a
potential degradation of the level of safety of the plant. In cold shutdown, the ability to remove
decay heat relies primarily on forced cooling flow. Operation of the systems that provide this
forced cooling may be jeopardized due to the unlikely loss of electrical power or RCS
inventory. Since the RCS usually remains intact in the Cold Shutdown mode a large inventory
of water is available to keep the core covered.

During refueling, the level in the RCS will normally be maintained above the Reactor Vessel
flange. Refueling evolutions that decrease water level below the Reactor Vessel flange are
carefully planned and procedurally controlled. Loss of forced decay heat removal at reduced
inventory may result in more rapid increases in RCS temperatures depending on the time
since shutdown.
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Normal means of RCS temperature indication and RCS level indication may not be available in
the refueling mro-de-.& R •e'dahdt rmreans of-RCS- le6vel ihidication are therefore procedU-tillyi
installed to assure that the ability to monitor level will not be interrupted. However, if all level
and temperature indication were to be lolsi either theCold Shutdown of Refubeiing`:mods,

this EAL would result in declaration of a UE if both, temperature and level indication cannot be
restore'd within15 minutes " from 'thelo-ss 'of both 'means of.indication. Escaliaton -to ALERT
would be via EAL CA3.1 based on an inventory loss or'EAL CA4.1 based on exceeding its
temperature criteria.

Explanation/Discussion/Definitilio'vns:,

RCS water level is normally monitored using the instrument ranges in Attachment 2, page 10.:7

During refueling, the reactor head and associated.-RVLIS ýpiping are removed. Visual..
observation by personnel on the refuel floor in communication with the Control Room may also
provide indication of refueling cavity water level and RCS water level.

RCS coolant temperature may be indicated by the following instrumentation:. .

* Core exit TCs (computer points T0031A, T0022A, T0046A, T0014A)

" Hot Leg temperatures (computer points T0419A, T0439A, T06459A, T0479A)

* RHR HX inlet temperatures (computer points T0630A and T0631A).-

RHR HX outlet temperatures (T0627A, T2360A)

k RCS cold leg temperatures (T0406A, T0426A, T0446A, T0466A)

Definitions:

NPLAN NED:A.parameter change or. an event not the result of an intended
evolution and. requires corrective-or mitigative actions ,

EAL Bases Reference(s): .

1. NEI 99-01, Rev. 05, CU4 Example EAL #2
2. S1(S2),OP-S.Q.RC-0005(Q) Drainiig. the Reactor Coolant System to > 100 Foot Elevation

3. " 1 S 2 .O P S. RVL.-0001 .."R"e"a".6i 6,; r. sse I L eve Instrumentation System.,
4. U.FSAR 5.6.5 ReactdrVessel.Water Level, ,... .

5. UFSAR 7 3'•l ý1.9 :I•nsutiumintation' Ued'During a.Loss.0f Clooant .A.•cci•de•nt (LOCA)
6. 1(2)OP-AB .RHR-0001(Q) Loss of RHR,: -.

7. 1(2)OP-AB.RHR-0002(Q) Loss of RHR at Reduced Inventory .

8. SC.OP-DL.ZZ-O.011 (Q) Reactor Coolant- System Heatup/Cooldown Log
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Cold Shutdown / Refuel System Malfunction

4- RCS Temperature

Inability to maintain plant in cold shutdown

5 - Cold Shutdown, 6 - Refueling

EAL# & Classification Level: CA4.1 - ALERT

EAL:

An UNPLANNED event results in RCS temperature > 200°F for > Table C-3 duration

OR

An UNPLANNED event results in RCS pressure increase > 10 psig due to a loss of RCS
cooling (this portion of the EAL does NOT apply in Solid Plant conditions)

Table C-3 RCS Heatup Duration Thresholds

RCS Integrity CONTAINMENT CLOSURE Duration Threshold

Intact AND

NOT in reduced NOT Applicable 60 minutes **

inventory status

NOT Intact OR Established 20 minutes **

RCS is in a reduced
inventory status NOT Established 0 minutes

** IF a Decay Heat Removal System is placed in operation within the duration
threshold and RCS Temperature is lowering, THEN this EAL is NOT Applicable
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Basis:

1 st Condition

The RCS Heatup Durati6n Threshold table addir'esses' complete loss of fun6ti6rn• r'er0uired for
core cooling for greater than 60 minutes.during Refueling and Cold Shutdown modes when
RCS integrity is established. RCS integrity should be considered to be in place when the RCS
pressure boundary is in its normal condition for.thecold shutdown mode of operatiopn. (e.g., no
freeze seals or nozzle dams). The status of CONTAINMENT CLOSURE in this condition is
immaterial given that the RCS is providing a high pressure barrier to fission product release.to..
the ehrivronm1nht.-The 60miniteti me framre-gshould-allow-sufficient time to restbre cooling.
without substantial degradation in plant safety. ,

The RCS Heatup Duration Threshold table also addresses the complete loss of functions•
required for core cooling for greater than 20 minutes during Refueling and Cold Shutdown'
modes Whbhi CONTAINMENT CLOSURE is esta'blished but RCS, integrity .is not'established
or RCS inventory is reduced (e.,g:., mid-loop operation in PWRs). Thi.' allowed 20 minute time
frame wassincluded to allowo_,peprator action to restore the heat removal function, if possible.

Finally, complete loss offunctions required for core cooling during Refueling and Cold
Shutdown rhodes whe ne~ither CONTAINMENT CLOSURE. nor ~RCS integrity are established.
RCS 'integrity is in place",.when theý RCS pire's uýre bU:hda'ryi i in- its norrtia! Condition for the
cold; $htt~dw.n- modeofoperatio -ii(6g:, no frez eais or nozzle d Nm o 'elay time is
allowed: because the evaporated, reactor coolantthat may be' released into, the Containment
duiring6bis: heatup ..con d iti on nCo~uld-also be..d i rectl yire e a s ed.to.the nviro.nm et ... ......

The oite (**) in Table C-3 indicates that this EAL is not applicable if actions, are §u'ccessful in
restoring a decady"•h1i re'mioval system to, operation and RCS tenhperature is being rYduced
within'the specified time frame. ,.-.. . . .- '

2nd Condition

The 10 psig pressUre increase addresses situatiornslWhere, due to high decay heat joads, the
time"provided to-restore-temperatur e control, should- be less than 60 minutes.-The-RCS-
pressure setp•int ch6osen sholo•Id! :beA "0,!p!sig o.{rthdloWestipressue th'at tie site-cah•read on
installed Control .Boa-rdl ;iiistrurnentatio lthat is -equal toor greater than1 psig.

Escalation to SITE AREA EMERGENCY would be via EAL CS3.2 should boiling result in
significant RCS level loss leading to core uncovery.

A loss of Technical Specification components alone is not intended to constitute an ALERT.
The same is true of a momentary unplanned excursion above the Technical Specification cold
shutdown temperature limit when the heat removal function is available.

The Emergency Coordinator must remain alert to events or conditions that lead to the
conclusion that exceeding the EAL is IMMINENT. If, in the judgment of the Emergency
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Coordinator, an IMMINENT situation is at hand, the classification should be made as if the
threshold has been exceeded.

Explanation/Discussion/Definitions:

2001F is the Technical Specification cold shutdown temperature limit.

10 psig is one-half of the 20 psig minor division on 1(2)PI-403. This instrument has a range of
0 to 600 psig. This RCS pressure indication is also displayed on SPDS Point UI(2)PT0403S
and P250 Computer Point P0499A.

"Intact" is defined as all RCS penetrations between the core and Containment atmosphere are
isolated, and a minimum of two RCS loops with U-tubes not drained and their associated
Steam Generators are available as heat sinks for natural circulation. "Available as Heat Sinks"
indicates each associated Steam Generator has a feed makeup source available, secondary
water level is above the U-tubes, and a Steam Generator vent path exists.

A "Reduced Inventory" condition exists when Reactor Vessel level is less than 101 ft.

RCS coolant temperature may be indicated by the following instrumentation:

" Core exit TCs (computer points T0031A, T0022A, T0046A, T001 4A)

* Hot Leg temperatures (computer points T0419A, T0439A, T0459A, T0479A)

* RHR HX inlet temperatures (computer points T0630A and T0631A)

* RHR HX outlet temperatures (T0627A, T2360A)

* RCS cold leg temperatures (T0406A, T0426A, T0446A, T0466A)

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.

CONTAINMENT CLOSURE: Is the Salem procedurally defined action taken to secure
containment and its associated structures, systems, and components as a functional
barrier to fission product release under existing plant conditions. CONTAINMENT
CLOSURE status is checked and verified using S1(S2).OP-AB.CONT-0001(Q).

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur. Where IMMINENT timeframes are specified, they shall apply.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CA4 Example EAL #1 & #2
2. OU-AA-103 Shutdown Safety Management Program -, . ,..., .

3. S1 (S2).OP-AB.CONT-0001 (Q) Containment Closure
4. Sl(S2).OP-ST.CAN-0007(Q)Refueii'ngOPe0'atio-nss- Contaifiment CloSiire -

5. SGS Technical Specifications Table 1.1 Operational Modes
6. SI(S2)JIC-CC.RCP-Q070(Q). r(2)PT-403 Rbactbr Coblant Systemr Hot.Leg Pressure

Chann el II '..
7. S1(S2).OP-SO.RC-0005(Q) Draining The Reactor Coolant System To 2_101 Foot Elevation
8.. UFSAR,5.6.5-Reactor6 VesseI.Water Level -•-:,L. ,,. .... .,,. .. : ..- -..
9. Si(S2)OP-O.RVL-0001 ReactofVe4sel LeVel,'lnstrumentation System, Note pg 16

10.1 (2)Oi•pAB-B..RHRR-0di"1 (Q) 'Los's of RHR
11. 1I(2)OP-AB.RHR,-0002(Q) Loss of RHR at Reduced Inventor•y
12. SC.OP-DL.ZZ-001 1 (Q)" Reaictor Coolant 8'stem Heatup/Co'oldo'oi"wn Log

........... ,' : •. ... . . •.• ,,. • .•::.

:•". ,'•i:• : ••:.. ... .. :• ..:.:. ,.††..†..........†††.,†††...,†.†.,.,.††,†.††††.,.
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Cold Shutdown / Refuel System Malfunction

5 - Communications

Loss of all onsite or offsite communications capabilities

5 - Cold Shutdown, 6 - Refueling, D - Defueled

EAL# & Classification Level: CU5.1 - UNUSUAL EVENT

EAL:

Loss of all Table C-4 Onsite communication methods affecting the ability to perform
routine operations

OR

Loss of all Table C-4 Offsite communication methods affecting the ability to perform offsite
notifications

Table C-4 Communications Systems

System Onsite Offsite

Direct Inward Dial System (DID) X X

Station Page System (Gaitronics) X

Station Radio System X

Nuclear Emergency Telephone X
System (NETS)

Centrex Phone System (ESSX) X

NRC (ENS) X
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Basis:

The purpose of this EAL is to recognize a loss of communications capability that either defeats-
the plant operations staff ability to perform r6utinetasks' necessary for plant operation"0or t he
ability to communicate issues.with off-site authorities.. The loss of off-site communications
ability is expected to be significantly more comprehensive than the condition addressed by 10
CFR 50.72.

The availability of one method of ordinary off-site.communications is sufficient to inform
federal, state, and local authorities of plant issues. This EAL is intended to be used only when
extraordinary, means (e.g., relaying of information from radio transmissions, individuals being.,
sent to6off-site ldbatibhetIc.)a re b5ing utilizýed to imak'ecdmmnhi6ahtiohisslosibl..

Explanation/Discussion/Definitions:

Onsite and Offsite global communications include one or more of the systems listed in Table
C-4.

Direct Inward Dial System (DID) .

Direct Inward Dial (DID). system is namedfor the dominant feature of the commercial
telephon-e service provid.ed.by, the. hlocal:.tele ephone ..cornmpanyV'fo0r .the. site-, DID allows station
telephones to be"xtensions ortied lines of the, ame--syst•ems. Theleexchaniges can take
advantage < of backdpjpoiwer.supplie pr.yjdedto, he statios, and may-.use either PSEG
microwave, cornme•eiaitejlphne.syste...microwave,; or.buried..cable transmission systems to

maintain externalcmunica ti6ns-.•This.cohirercial telephone seryice is available as an
additional bhckCpke": e.N ETS .and .enre~ i.S 1syt r... . .

Station Page System (Gaitronics) ....

Gaitronics is a corrmtpletely transistorized voice communication system. with five. voice channels:
one page and five•party. The shstemri's desi'gned, for use iire`xiremr-0e0virohiriental conditions
such as dust, moisture, heat arid noise. The system,. consists of handsets, speakers and their
associated amplifiers. The power for this system is 120 vol0tsACf.,inyr..d DC source

to provide reliable'.communications during an emergency.

Station Radio System

The Operations and iF.Jir~e Protection Department UHF radio system is a_ multi-frequency system
used routinely by both station Operations Departments and the Fire Protection Department.
When an emergency event is declared, these radio frequencies serve both station Operations
Support Centers (0SC).
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Nuclear Emergency Telephone System (NETS)

The Nuclear Emergency Telecommunications System (NETS) is a privately controlled, self-
contained telephone exchange that operates as a closed system, not accessible from other
phone exchanges. This feature allows the system to be dedicated to emergency response
use. The system may use PSEG microwave, commercial telephone system microwave, fiber
optics, or buried cable transmission as needed. The exchange switching equipment is
maintained at the Environmental & Energy Resource Center (EERC). As an independent
system with an uninterruptible power supply, it may operate with or without local phone service
or external power.

Centrex Phone System (ESSX)

The Centrex/Electronic Switch System Exchange 1(CentrexiESSX 1) is also a privately
controlled exchange, which PSEG operates with its own microwave signal system. This
system is also independent of local phone service, since each circuit is independently wired.
The microwave signal is generated from corporate facilities in Newark, NJ, separated from any
local effects of weather or telephone use. The exchange is accessible from other exchanges,
but circuits are located only in PSEG facilities. It is considered the primary backup for the
NETS system.

NRC (ENS)

The Emergency Notification System (ENS) is a dedicated communications system with the
NRC, which is part of the Federal Telecommunications System (FTS) and consists of direct
lines to the NRC. FTS lines are used to provide general accident information. These
telephones are installed in the Control Room, TSC, and the EOF.

This EAL is the cold condition equivalent of the hot condition EAL SU6.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CU6 Example EAL #1 and 2
2. PSEG Nuclear Emergency Plan, Section 7 Communications
3. UFSAR 9.5.2 Communications System
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EAL Category:

EAL Subcategory:

Initiating Condition:

Mode Applicability:

C - Cold Shutdown / Refuel System Malfunction

6 - Inadvertent Criticality

Inadvertent Criticality

5 - Cold Shutdown, 6 - Refueling

EAL# & Classification Level: CU6.1 - UNUSUAL EVENT

EAL:

UNPLANNED sustained positive startup rate observed on nuclear instrumentation

Basis:

This EAL addresses criticality events that occur in Cold Shutdown or Refueling modes such as
fuel mis-loading events. This EAL indicates a potential degradation of the level of safety of the
plant, warranting a UE classification.

Escalation would be by Emergency Coordinator Judgment.

Explanation/Discussion/Definitions:

The term "sustained" is used in order to allow exclusion of expected short term positive startup
rates from planned fuel bundle or control rod movements during core alteration. These short
term positive startup rates are the result of the increase in neutron population due to
subcritical multiplication.
Positive reactor startup rate may be identified by:

* Source range startup rate indicators N131 D and N132D
" NIS Recorder NR45

* Audio count rate

" SPDS

" Process Computer

This EAL is the cold condition equivalent of the hot condition EAL SU3.1.

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.
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EAL Bases Ref6een-ce(s)-: - - --

1. NEI 99-01, Rev. 05, CU8 Example EAL-#1

2. Technical Specifications 3.3.1.1 Reactor Trip System Instrumentation

3. UFSAR Table 7.5-2 Main Control Rodm Indicatfrs,' "

4. SC.IC-CC.NIS-0011(Q) N31 Source Range

5. SC.IC-CC.NIS-0012(Q) N32 Source Range

..... ,.. •. ,, .•! ¢,-, ,:•
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Attachment I - Use of Fission Product Barrier Table

Mode Applicability: 1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

A point system is used to determine the Emergency Classification Level based on the Fission Product Barrier
Table. Each Fission Product Barrier Loss and Potential Loss threshold is assigned a point value as noted below.

Perform the following:

1. Review all columns of the Fission Product Barrier Table and identify which need further review.

2. For each of the three barriers, determine the EAL with the highest point value. No more than one EAL
should be selected for each barrier.

3. Add the point values for the three barriers.

4. Classify based on the point value sum as follows:

If the sum Classify as: EAL ECG
is: Att#

UNUSUAL ANY loss or ANY potential
EVENT loss of Containment I

ANY loss Or ANY potential
4, 5 ALERT loss of either Fuel Clad or 2

RCS

Loss or potential loss of ANY
two barriers 3

6-11 SITE AREA OR
EMERGENCY Potential loss of 2 barriers

with the loss of the 3rd
barrier

Loss of ANY two barriers

12,13 GENERAL AND 4
EMERGENCY Loss or potential loss of third

barrier

5. Implement the appropriate ECG Attachment.

6. Continue to review the Fission Product Barrier Table for changes that could result in emergency
escalation or de-escalation.
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Attachment 2 - EAL Basis Figures

Figures referenced in the basis discussions of the EALs are listed in this Attachment.

Title Page No.

AC Power Distribution 2

CFST - Core Cooling 4

CFST - Shutdown Margin 5

CFST - Heat Sink 6

CFST - Thermal Shock 7

Thermal Shock Limit A Curve 8

CFST - Containment Environment 9

RCS Level Instrument Ranges 10
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AC Power Distribution

The 500-kV switching station is connected to three 500-kV transmission lines. Two
transmission lines go north to twomajbr'switchirg stdtions:; PSE&G New Freedom Switching
Station and Atlantic City Electric's Orchard Switching Station. The New Freedom Switching
Station is connected to the PSE&G 230-kV bulk power system via four 500/230-kV
autotransformers. Orchard Switching Station is also connected to Atlantic City Electric's 230-
kV bulk power system via. 500/230-kV autotransformer. In addition it is connected to the
Pennsylvania / New Jersey I Maryland 500-kV interconnected system. The third transmission
line serves as a tie line to the adjacent Hope Creek 500-kV switchyard line which is also
integrated into the Pennsylvania / New Jersey / Maryland 500-kV interconnected system.

The 500-13kV st~ation power transformers are connected to different bus sections of the 500-
kV switching station:

" 13-kV north ring bus: Each 500-13 kV transformer T1 and T2 feeds two (one for each
unit) 13-4 kV station power transformers T11, T21 and T12, T22 associated with group
buses. .

* 13kV south bus: Each 500-13kV transformer T3 and T4 respectively and feeds two
(one for each unit) 13 4kV station power transformers T13,--24 ar2hd T14, T23
associated with Vital buses and circulating water switchgea h The, 13-4kV station power
transformers T13 and T14 (Unit 1) share the loads of three vital buses and tkwo6CW

b tins while T21 and T22 (Unit 2) share the loads of threevital buses and two

CW bus sections.

The onsite power sources for each unit conrsists of the main. generator, the .me rgency diesel
generators (one-for each vital bias), and the Unit 3 40-MW gas turbine generator (one for both
units). Any two:-EDGs and their associated vital buses can supply sufficient power~forn-,i'-
operation of the required safeguards eqbipment for a design' 6asis LOCA coindident with a
loss of offsite power. For the purposes of the EAL, availability of EDGs that have not been
challenged to start during degradation of AC pbwer sources to-the'4KV vital.uses should be
based on meeting T6chnical Specification a'ction requirem~ents for loss of offsit~e AC power
sources. The gas turbine generator can be manually started and .paralleled with normal
sources of pla'n.t startup or standby power but is normally. useid for peaking purposeps.e-
Procedure AB.LOOP-0001(Q) provides guidance to use the gas turbine to' energize a 13KV
ring bus during a blackout if necessary. The gas turbine generator is not controlled by
technical specifications, however, and for classification purposes under this EAL cannot be
credited as a power source for the 4KV vital buses.
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AC Power Distribution (cont'd)
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CFST - Core Cooling
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CFST - Shutdown Margin
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CFST - Heat Sink
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CFST - Thermal Shock
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Thermal Shock Limit A Curve

F1S RL At-T LIMITS C U RVE

U1.t

LU

Lw

TEMPER-TIJRE 'F

Salem Page 8 of 10 Rev. 0 (RAI)

Attachment 2 - Figures



SGS ECG - EAL Technical Bases EP-SC-1 11-231

CFST - Containment Environment
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RCS Level Instrument Ranges
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Attachment 3 - Definitions

Selected words in the ECG Initialting Conditions (ICs) and Emergency Action Levels (EALs)
have been set in all capital letters and bolded.These words are defined terms having specific
meanings as they relate to this document and the definitions of these terms are provided
below and in the basis for the EAL that the word is used in.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT include
general aviation Cessna, Piper and Lear type private planes, large passenger or freight planes
as well as police, medical and media helicopters. A large AIRCRAFT is referred to as an
AIRLINER.

AIRLINER/LARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for causing
significant damage to the plant (refer to the Security Contingency Plan for a more detailed
definition).

BOMB: Refers to an explosive device suspected of having sufficient force to damage plant
systems or structures.

CIVIL DISTURBANCE: A group of persons violently protesting station operations or activities
at the site.

CONFINEMENT BOUNDARY: Is the barrier(s) between areas containing radioactive
substances and the environment and includes the multi-purpose canister (MPC) and, for the
purposes of this EAL, the associated cask shielding.

CONTAINMENT CLOSURE: Is the Salem procedurally defined action taken to secure
containment and its associated structures, systems, and components as a functional barrier to
fission product release under existing plant conditions. CONTAINMENT CLOSURE status is
checked and verified using S1(S2).OP-AB.CONT-0001(Q).

CREDIBLE / ACTUAL THREAT: Is a threat which poses a likely and serious danger to the
safe operation of the facility or to site personnel and public safety.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system performance
includes examination of systems in standby status as well as those in operation. When a safe
shutdown system is in operation, its performance can be directly observed and compared to
its design capability (e.g., rated flow is required but cannot be achieved). When an operating
safe shutdown system cannot fulfill its design function, its performance is degraded. When a
safe shutdown system is in standby, its performance capability may not be readily determined.
One or more of the following can provide indirect indication of its performance capability:

0 Electrical faults on power supplies
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* Normally closed breakers in tripped position

• System annunciators activated

e System .warning lights lit

* Insufficient system pressure from keep-fill pumps

* Elevated area temperatures or radiation levels

• Icreased sumppum•l. operation inh.•s&iaw-"which the sysfem is locatbd

EXPLOSION:A rapid, violeri§t'un6onfined corfibustion;. r:ý6atastrophic failureof
pressurized/energized equipment that imparts energy of sufficient force to potentially damage
permanent structures, systems, or components.

FAULTED:,:(PWRs) In a- stegi-ni generator;.-the existence of secondary side leakage that results
in an uncontrolled drop in steam generator pressure or the steam generator being completely
depressurized.

FIRE: Combustion characterized by heat and light. Sources of smoke such as slip'ping drive
belts or overheated electrical equipment do not constitute FIRES. Observation of flame is
prefedr'bd f is•s NOT requOied'ýif-large, qUantities :of. snmoke&and heatae.bserved -

HOSTAGE: A person(s) held as leverage against the station to ensure that.demands Will bem et by t t Ioni. . .-..-. .. .. .'.th-'- , . j-: ..

HOSTILE.ACTION: An act toward Salem or H6pe.Creek.;or its pe'rso-riner that inclu'.de-s the. use.
of vilbent force to destroy equipment, take H.QSTAGES, and/or intimidate PSEG to achieve an
end.jThis .rncludes attack by'a.1r,• laIdnd: obr •kater- using: guns,,,,xposes, PROJECTItLEs,
vehiedle'.6r oter"ie'devii'e'sus6dtdý'aeYa--dEiisrtiVe for-e. Othei•racts-that s•tisfy th-e-6•,rall
intent i be'eihcded: HOSTILE ACTION.§id h .. nbt '-ofe-bnst lto include actf f iohiiL-
disobediencemor felonious acts that arenot0 part of a'cohcered attack '' SalSe61 or Hope
Cr eek. Non-terrorism-based EALs shuld be"'used to address such abctiqities (i.e.., this may..
includewvolenticsbe-teen hndiViddulsn i'te OCA):' --.. . .. '- ' .

HOSTILE FORCE: One or mote individuals. ho are engaged.in a determined assault, overtly.
or oy.steailthand deception, equippted:wnths uitable weapons capableof kilhng maiming, orf
causihgdestruction . ", .... f . ..- .. .. .

IDENTiFIED.LEAKA6GE-. As define d inlT/ýS sha.ll.be•leak.age- (eqept. Reactor Coolant Purnp
SeaiL:Watfr Inj66tion) info. suc~~' 10,- a pt•• us pump se.al olr7valve packin g leaks that are

capt1e6d: andconhduct6d.to ba sum.Prt c .reol.e ci'tngtank! or, s§hall be leakage into` thite contairment
atmsjhe fd~h sorce tht ~6~ts~6iftily located and kiowr ýeihr not to interfere

with the operation of the leakage detection systems or not to be PRESSURE BOUNDARY
LEAKAGE, or, shall be Reactor coolant system leakage throU'gh aisteam g6nerator to the
secondary system (primary-to-secondary leakage).
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IMMINENT: Mitigation actions have been ineffective, additional actions are not expected to be
successful, and trended information indicates that the event or condition will occur. Where
IMMINENT timeframes are specified, they shall apply.

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is
designed and constructed for the interim storage of spent nuclear fuel and other radioactive
materials associated with spent fuel storage.

MALICIOUS ACT: Purposeful malevolent actions directed at compromising reactor safety and
thus could directly or indirectly endanger the public health and safety.

MINIMUM EXCLUSION AREA (MEA): The closest location just beyond the OWNER
CONTROLLED AREA where a member of the general public could gain access. For Salem
the MEA is 0.79 miles.

NORMAL PLANT OPERATIONS: Activities at the plant site associated with routine testing,
maintenance, or equipment operations, in accordance with normal operating or administrative
procedures. Entry into abnormal or emergency operating procedures, or deviation from normal
security or radiological controls posture, is a departure from NORMAL PLANT OPERATIONS.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by PSEG
Nuclear as part of the Salem & Hope Creek Generating Station complex. For the purpose of
emergency classification, area from the PSEG Nuclear access road checkpoint and inward
towards the stations is considered the OCA.

PRESSURE BOUNDARY LEAKAGE: As defined in T/S, shall be leakage (except steam
generator tube leakage) through a non-isolable fault in a Reactor Coolant System component
body, pipe wall or vessel wall.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause concern for
continued operability, reliability, or personnel safety.

PROTECTED AREA (PA): A security controlled area within the OWNER-CONTROLLED
AREA (OCA) that is enclosed by the security perimeter fence and monitored by intrusion
detection systems. Access to the PA requires proper security clearance and is controlled at
the Security Center.

RUPTURED: (PWRs) In a steam generator, existence of primary-to-secondary leakage of a
magnitude sufficient to require or cause a reactor trip and safety injection.

SABOTAGE: Deliberate damage, mis-alignment, or mis-operation of plant equipment with the
intent to render the equipment inoperable. Equipment found tampered with or damaged due to
malicious mischief may not meet the definition of SABOTAGE until this determination is made
by security supervision.
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SECURITY CONDITION: Any Security. Event as listed in the approved security contingehcy
plahvth-bt coristit•tes a-threa-t/com promise to site sedurityl'threat/risk-to sitpe-p-e-rs-nnel or a
potential degradation to the level of safety of the plant. A SECURITY. CONDITION does not
involve a HOSTILE ACTION.

SIGNIFICANT.TRANSIENT- An UNPLANNED event based on EC judgment,. but ihcludes as-
a minimum any one of the following: (1) automatic turbine runba•i•ckgreater than"25% theirmal
reactor power, (2) electrical load rejection greater than 25% full electrical load, (3) Reactor
Trip,.or (4) Safety lnjeti&Ih ActiV•atio6. .. ...

TAMPERING, Means deliberately damaging, disabling, or altering equipment necessary for
safe shu~tdo6ri'r seuitTCi nnees rifth'e'prote'ction'of. the lfacility: Cbhfirmed
tampe prig-iriip-les' thAit'a cihminal acti'ity have" h .. oc•• 'ccu~rrd ichoeLdUire~s"athr',6.d ..
proof for a reason to believe that no other possibility exists for the incident'bther tha~n
tampering.

UNIDENTIFIED LEAKAGE-' As d6fihedl in T/S, shall be all ieakboe which is not IDENTIFIEDLEAKGE-ý`;'LE.A E. '....., ..... ... * . *

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control Room.f:! i :: - I , 4-:, ."- ;,. :'! :

UNPLANNED:: A. par-anmter..change or an evenf that is note'thersultof an intendedevolutio'n
and-requires, correctiveor, mitigative'actions, : ... . . .

VALID: An indication, report, or condition, is considered to be.VALID when it is verified. by (1)
an instruimb rt ch• a nnca el..c!i'ýek- (2) i.,di.abtib•o' n r:e lted'6r'e•d"' dabhit ihdicatdrs, or i(3). d i ect
o bservation. by:pla nt `¢so .e~l.s.ch-that dou.bt related to.theiindicat.r's operabilitythe

conditionsh existence, or the report's accuracy is removed. mpilicit iith-sdefinitihi i.s.the need."
for timely assessment.

.. , -.-..: --€ . . -,4 .. " -- 4 -'' -. .... *" ..... -, 4-. -.-. • ,-,r.... ¾- .. r,•-.~. i .4 ,• -...... . 4j•-".

VALIDATED: AIRCRAFT threat call from theNRC that. isconfirmed-to be authentic. Calls
from the. NRC are VALIDATED by use of the.NRC provided autheeniication. code or by making

aa reun c~l{e` NRCeadq Qatr~6~t' ~&~trn firnminzg threat iT' nfreition wiith
the NRC--Ob.er6`tii6ri Officd~rAIRCRAF-T. thredeat alls fro•rother agen eie,'NORAD, FAA, or FBI.,
should be 'VAALIDATED_ Iy.bdalling the NRC. O1teratiofns Officer.-.

VISIBLE DAMAGE: Damage to equipment or structure that is readily observable without
measb§uerfiehts!;testir•tgIor'..analys.ýi Dm•mag&eis-siuiicie'n~tto cauwe conce rniegarding tlie-
continued operaability:or. re6ial'ly t fe drtyof tha.', , " em, m oet E.. "- mpe.
damage includes: deformation due to heat or imilact, denting, penetration, rupture, cracking,
and pain't bhistering.t•8,r a• ; ble'i• ,"emishes ':(6`,.g-., "aint ch:i'prn , sc -at6h•s) hould • n" t be-'

VITAL AREAS: Typically any site specific areas, normally within the PROTECTED AREA,
that contains equipment, systems, components, or material, the failure, destruction, or release
of which could directly or indirectly endanger the public health and safety by exposure to
radiation.
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Attachment 4 - Glossary of Abbreviations & Acronyms

Acronyms and Abbreviations used in the ECG and ECG basis document are listed in this
attachment.

AAAG - Accident Assessment Advisory Group (Delaware)
AB - Auxiliary Building
AC - Alternating Current
ADMSS - Administrative Support Supervisor - TSC
AFST - Auxiliary Feedwater Storage Tank
AFW - Auxiliary Feedwater
ALARA - As Low As Reasonably Achievable
ARM - Area Radiation Monitor
ASAP - As Soon As Possible
ASM - Administrative Support Manager
ATWT - Anticipated Transient Without Trip
Aux - Auxiliary

BKGD - Background
BKR - Breaker (electrical circuit)
BLDG - Building
BNE - Bureau of Nuclear Engineering (NJDEPE)

CAS - Central Alarm Station
CCPM - Corrected Counts per Minute
CEDE - Committed Effective Dose Equivalent
CDE - Committed Dose Equivalent
CET - Core Exit Thermocouple
CFCU - Containment Fan Coil Unit
CFR - Code of Federal Regulations
CFST - Critical Safety Function Status Tree
CIS - Containment Isolation System
CM1 - Primary Communicator (CR)
CM2 - Secondary Communicator (CR)
CNTMT - Containment (Barrier)
CoC - Certificate of Compliance
CO 2  Carbon dioxide
CP - Control Point
CPM - Counts Per Minute
CPS - Counts Per Second
CR - Control Room
CRS - Control Room Supervisor
CREF - Control Room Emergency Filter System
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CVCS Chemical and Volume Control System

DC
DDE
DEI
DEMA
DEP
DHS
DID
DOE
DOT
DPCC/DCR

DPM
DPM
DRCF

EACS
EAL
EAS
ECCS
ECG

-,.,EC

EDG
EDO
EERC
EMRAD
ENC
ENS
EOC
EOF
EOP
EPA
EPA
EPIP
EPM
EPZ
ERDS
ERF
ERM
ERO
ESF
ESSX

FAA

- Direct Current
- Deep5 Dose Equivalent-
- Dose Equivalent Iodine
. Delaware Emerge~ncy Management Agency .
- Department of Environmental Protection (NJ)
- Department of Homeland Security
- Direct in d Diai i(phone system)
- Department of Energy
- Department of Transportation.,
- Discharge Prevention,,. Cont.inment, & Gountermeasures/Discharge

Cleanup & Removal Plan
- Decades per Minute_
- Disintegrations per Minute
- Dose Rate Conversion Factor

- Emergency Air Conditi6ningSRystem (Controi 15,com)
Emergency Action Level .q.t .Room)

- Emergency Alert System (Broadcast)
- Emergency Core Cooling Systems

Event Classification-Guide
- Emergency Coordinator
- Emergency Diesj enerator.,.... .
- Emergency Duty Officer,
- Energy'& Environhrm&ntal Resource Center (Old NTC)
- Emergehcy Radio0. (NJ)
- Emergency News',Genter,-".". . .. .
- Emergency Notific~ation Syste6m (NRC)-.
- Emergency Operations Cen}te'r(NJ & DE)
- Emergency Operations Facility:.
- Emergency Operating Proc.edudres
- Emergency Preparedness,"Advisor.
- Environmental Protection A6gecy.
- Emergency Plan Impleme6ntinPhr:,;:6cedure
- Emergency Preparedness Mahnage'r'.-"
- Emergency Planning Zone (Plumie .EPZ- 1.0 Miles, Ingestion EPZ = 50 miles)

- Emergency Response Data Sysiem
- Emergency Response Facility
- Emergency Response Manager
- Emergency Response Organization
- Engineered Safety Feature
- Electronic Switch System Exchange (Centrex) (Newark 973 Exchange phone system)

- Federal Aviation Administration
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FBI
FC
FFD
FHB
FPB
FRCC
FRCE

FRCI
FRERP
FRHS
FRSM
FRTS
FTS

GE

HCGS
HEPA
HP
HVAC
HX

lAW
IC
ICMF
IDLH
IPEEE
IR
ISFSI
I/S
ISOL

Keff
KI
KV

- Federal Bureau of Investigation
- Fuel Clad (Barrier)
- Fitness For Duty
- Fuel Handling Building
- Fission Product Barrier
- Functional Restoration Core Cooling
- Functional Restoration Containment Environment
- Functional Restoration Coolant Inventory
- Federal Radiological Emergency Response Plan
- Functional Restoration Heat Sink
- Functional Restoration Shutdown Margin
- Functional Restoration Thermal Shock
- Federal Telecommunications System (NRC)

- General Emergency

- Hope Creek Generating Station
- High Efficiency Particulate Absorbers
- Health Physics
- Heating, Ventilation & Air Conditioning
- Heat Exchanger

- In Accordance With
- Initiating Condition
- Initial Contact Message Form
- Immediately Dangerous to Life and Health
- Individual Plant Examination of External Events
- Intermediate Range
- Independent Spent Fuel Storage Installation
- In Service
- Isolation

- Effective Neutron Multiplication Factor
- Potassium Iodide
- Kilovolt (1000 volts)

LAC -

LCO -

LDC -

LDE -

LEL -

LFL -

LLD -

LOCA -

LOP/LOPA -

Lower Alloways Creek
Limiting Condition for Operation
Learning Development Center (aka - NAB or TB2)
Lens Dose Equivalent
Lower Explosive Limit
Lower Flammability Limit
Lowest Level Detectable
Loss of Coolant Accident
Loss of Offsite Power/ Loss of Offsite Power Accident
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LPZ

MBD
MDA
MEA
MEES
MET
MIDAS
MIMS
MOU
MRO
MSIV
MSLI

NAB
NAWAS
NCO
NEI
NEO
NETS
NFE
NFPB
NG
NJSP
NOAA
NOSF
NR
NRC
NSP
NUMARC
NWS

OBE
OCA
ODCM
OEM
OHA
OSB
OSC

PAG
PAR
PIM
PMP
PORV

Low Population Zone

- Mixed Bed Demineralizer
- Minimum Detectable Amount
- Minimum Exclusion Area (Salem = .79 miles, HC = .56 miles)
- Major Equipment &.Electrica'l Status (Form)

Meteo l6gical'
- Meteorological Information. Data Acquisition System
- Metal Im•'act Monitoring System
- Memorandum of Under'standing
- Medical Review Officer, .

Main Steam Isolation"V•alve'." . ,
- Main Steam'Linh esolatio. • n. " ,-

- Nuclear Administration Building (aka •- LDC or TB2)
- National Attack Warning Alert System
- Nuclear Control Operator'.
- Nuclear Energy InStitute : .- .
- Nuclear Equipment Oferator
- Nuclear EmergelncyLTeiecommunications System:'
- Nuclear Fuels Engineer -

- Norrmal Fuil Pow'er, Background
. No•ble, Gas .. . . ...

- New'Jersey State Police.
National Oceanographic andAtmospheric Administration

- NNuclear -Operations .Supprt Facility
- Narrow Range 7o-' &-.t1

- Nuclear Regulatory Co mmission '

Nuclear SiteProtecti.n ., .

- Nuclear Management and Resources Council,`
- National Weather Seirvice

- Operating Basis Earth quake "
- Owner Controlled Area
- Offsite Dose Calculation Manual
- Office of Emergency Management
- Overhead Annunciators
- Operational Status Board`(Fbrm)
- Operati6ns SUOpp6rt Center

- Protective Action Guideline
- Protective Action. Recommendation h'..

Public Information Manager
Pump
S Power Operated Relief Valve
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PRT - Pressurizer Relief Tank
PSEG - Public Service Enterprise Group
PSIA - Pounds per Square Inch Absolute

PSIG - Pounds Square Inch Gauge
PWR - Pressurized Water Reactor
PWST - Primary Water Storage Tank
PZR - Pressurizer

RAC - Radiological Assessment Coordinator
RAD - Radiation
RAL - Reportable Action Level
RC - Reactor Coolant
RCA - Radiologically Controlled Area
RCAM - Repair and Corrective Action Mission
RCDT - Reactor Coolant Drain Tank
RCP - Reactor Coolant Pump
RCS - Reactor Coolant System (Barrier)
RHR - Residual Heat Removal
RM - Recovery Manager
RMO - Recovery Management Organization
RMS - Radiation Monitoring System
ROIC - Regional Operations & Intelligence Center (NJSP)
RPS - Radiation Protection Supervisor
RPS - Reactor Protection System
RRC - Remote Response Center (in NOSF)
RSM - Radiological Support Manager
RVLIS - Reactor Vessel Level Instrumentation System
RWST - Refueling Water Storage Tank

SAE - Site Area Emergency
SAM - Severe Accident Management
SAS - Secondary Alarm Station (Security)
SAT - Satisfactory
SBO - Station Blackout
SCBA - Self Contained Breathing Apparatus
SCP - Security Contingency Procedure
SDE - Shallow Dose Equivalent
SDM - Shutdown Margin
SFP - Spent Fuel Pool
S/G - Steam Generator
SGS - Salem Generating Station
SGTR - Steam Generator Tube Rupture
SI - Safety Injection
SJAE - Steam Jet Air Ejector
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SM - Shift Manager
SNM - Special Nuclear Material
SOS - Systems Operations SUpervisor (Security)
SPDS - Safety Parameter Display System
SRPT - Shift Radiation Protection Technician
SSCL - Station Status Checklist (form)
SSE - Safe Shutdown Earthquake
SSM - Site Support Manager
SSNM - Strategic Special Nuclear Material
STA - Shift Technical Advisor
SUR - Start-up Rate

T-COLD - Temperature Cold (Leg)
T-HOT - Temperature Hot (Leg)
TAF Top of Active Fuel 1- BWR
TDR - Technical Document Room
TEDE - Total Effective Dose Equivalent
TOAF - Top of Active Fuel - PWR
TPARD Total Protective Action Recommendation Dose?
T/S Technical Specifications
TSC Technical Supp6rt-Center•; "
TSS - Technical Support Supervis or..,.

TSTL - T~chnhical SulJPOr-.Tearn Leader.
TSTM Technical Suppot Team, Mertberi

.. . . .. . . .. . . .. . ... ... .. .''." ;..,.'•: i :

UE Unusual Event ".
UFSAR Updated Final Safety AnyýisRi§ Report, .:
UHS Ultimate Heat Sink'
USCG United States Coast Guard'

VCT Volume Control Tank
VDC Volts Direct Current ........
VLV Valve

WB Whole Body
WR Wide Range
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Attachment 5 - SGS-to-NEI 99-01 EAL Cross-Reference

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

SGS NEI 99-01

EAL IC Example
EAL

RU1.1 AU1 1

RU1.2 AU1 1

RU1.3 AUI 3

RU2.1 AU2 1

RU2.2 AU2 2

RA1.1 AA1 1

RA1.2 AA1 1

RA1.3 AA1 3

RA2.1 AA2 2

RA2.2 AA2 1

RA3.1 AA3 1

RS1.1 ASI 1

RS1.2 AS1 2

RS1.3 AS1 4

RG1.1 AG1 1

RG1.2 AG1 2

RG1.3 AG1 4

CU1.1 CU3 1

CU2.1 CU7 1

CU3.1 CUl 1

CU3.2 CU2 2
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SGS NEI 99-01

... -Example
EAL ICEAL

U3. 3 ..CU2

CU4.1 CU4 1

CU4.2 CU4 2

U . .C.U6 1,2
0u6.1: AlL:::C . .... .. . .

CA3.

CA3.1 CA1 1

CA3.2 CAl. 2

CA4.i C4 ,

0032 012

EL,1.1 E-HU!.
.. . . ..... ...... . ... ..

HU1.2 HUl.

H U 1- HU'.

Hu1I HRUl. 3,

'H 3.i .•.. . 2,

...U2.2 HU. 2.

FHU3.1 HU3

HU..2 .HUI:

H41 H. 123-

HU6.14 HU5. •

.1 H Al .1,

H M .2 HAl 2

__ _•" HA.. • 4"

HA1.4 H.Al

HAI.5 HAl1 5
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SGS NEI 99-01

EAL IC Example
EAL

HA1.6 HAl 5

HA2.1 HA2 1

HA2.2 HA2 1

HA3.1 HA3 1

HA4.1 HA4 1,2

HA5.1 HA5 1

HA6.1 HA6 1

HS4.1 HS4 1

HS5.1 HS2 1

HS6.1 HS3 1

HG4.1 HG1 1,2

HG6.1 HG2 1

Su1.1 SUl 1

SU3.1 SU8 2

SU4.1 SU2 1

SU5.1 SU3 1

SU6.1 SU6 1,2

SU7.1 SU4 1

SU7.2 SU4 2

SU8.1 SU5 1,2

SA1.1 SA5 1

SA3.1 SA2 1

SA5.1 SA4 1

SS1.1 SS1 1

SS2.1 SS3 1

SS3.1 SS2 1

SS5.1 SS6 1

SG1.1 SG1 1
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SGS NEI 99-01
EAL " IC Exmpe,.,,

EALL

SG3.1 SG2

Fission Product Barrier EALs

SGS NEI 99-01,

EAL, Barrier Threshold

FB1-L E: Loss 1

FB4-L FC Loss 2;

FB2-L :C Loss 3..

FB3-L FO Loss 6

FB5-L FC Loss 8,.

FB1-P FE.P-Loss 1

FB2-P .' P-Loss 1
SFB3-FP F- P-Loss 3. .

FB.4.P .. P-L:ss 4,

FB5.P F~ Q P-Loss 8

RB2-;L -RCS LoSS"2

RB3-L :._RCS Loss 4..

RB1-L ROS Loss 6
R B4-L R- S Loss.8

RB!1-P ROS P-L'oss 1'

RB2-P RCS P-Lossi 1

RB3-P RCS P-LosS 2.
RB4 7'P RCS• P-Loss 8

CB1-L CNTMT Loss ,-.

CB2-L CNTMT Loss 2

CB3-L CNTMT Loss 4--..

CB4-L CNTIMT Loss 4 :.

CB5-L CNTMT Loss 5-
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SGS NEI 99-01

EAL Barrier Threshold

CB6-L CNTMT Loss 8

CB1-P CNTMT P-Loss 1

CB6-P CNTMT P-Loss 2

CB7-P CNTMT P-Loss 2

CB8-P CNTMT P-Loss 2

CB3-P CNTMT P-Loss 3

CB4-P CNTMT P-Loss 3

CB5-P CNTMT P-Loss 6

CB2-P CNTMT P-Loss 7

CB9-P CNTMT P-Loss 8
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Attachment 6 - Salem EAL Rad Set-Point
Calculation Document

Purpose:

This is a reference document that contains the methodology and calculations used in developing the
thresholds for radiological release based Emergency Action Levels (EALs). The radiological EALs covered
under this document are based on EALs AU1, AA1, ASI and AGI in NEI-99-01, Rev. 05, "Methodology for
Development of Emergency Action Levels".

Reference Materials:

* NEI 99-01, Rev. 05 - Methodology for Development of Emergency Action Levels, EALs AUl,
AA1, AS1 and AG1

* NEI 99-01, Rev. 05 - Appendix A: Basis for Radiological Effluent EALs
0 Salem ODCM Rev. 24
* EPA 400-R-92-001, Manual or Protective Action Guides and Protective Actions for Nuclear

Incidents

Terms & Calculation Constants and origin:

* ODCM - Offsite Dose Calculation Manual

0 Hours in one year: 365.25 days X 24 hrs/day = 8766 hours

0 EDE - Effective Dose Equivalent

o CDE - Committed Dose Equivalent

• CEDE - Committed Effective Dose Equivalent = CDE X Weighting Factor (thyroid per 10 CFR 20)

• TEDE - Total Effective Dose Equivalent = EDE + CEDE

* PAG - Protective Action Guideline: Per EPA = 1 000mRem TEDE dose or 5000 mRem thyroid dose.
Actual or projected values above these guidelines will require offsite protective actions to be
implemented.

• ODCM Rad Effluent Limit - 500 mRem/year is a total site Noble Gas limit that includes Salem 1, Salem
2 and Hope Creek. Therefore, Salem will have an administratively controlled limit of ½ the total site
limit or 250 mRero/year for EAL calculation purposes.

• Allocation Factor (AF) = .5 - As defined in the Salem ODCM, (page 83) this is an administrative
control imposed to ensure that the combined releases from Salem Units 1 and 2 and Hope Creek will not
exceed the regulatory limit from the site. The Site AF is only used in the UE and Alert EALs.
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* X/Q = Site Sp cific Atmospheric dispersion t .the site boundary. U 1 and U2 Value 2.2E-06 sec/m 3.

Origin - Salem ODCM, Rev. 24, 1-labe -2 Taind2-2.2, Parrmeters -for Gaseous Alarn Setpoint
Determinations.

" DRCF. .= Site Specific Dose Rate Conversion Factor. U.land U2 Value -4..7E+02.-rnera/year per uCi/
.. Origin, Salem ODCM, Rev.. 24, Table C-1, Effective Dose Factors,Noble Gases 7 :'Total:Body and
Skin.- Total Body Effective Dose Factor.

Index: (Radiological Release EAL Calculations)

Salem EALS: Page #: ":".. . '.

Unusual Eyent EAL AU 1. 1. - (Default Release Rate EAL),
Unusual Event EAL AU 1.2 - (2 time alarm) No Calc needed
Unusual Event EAL AU 1.3 - (Sample Analysis.;.Concentration)
Unusual Event EAL AU1.4 - (Perimeter Monitoring System - NA)
Unusual Event EAL AU 1.5 - (Dose Assessment - NA)

4

5

Alert EAL AAl.1 - (Default Release Rate EAL)
Alert EAL AA1.2 - (200 time alann) No Calc needed
Alert EAL AAl.3 - (Sample Analysis Concentration)
Alert EAL AA1.4 - (Perimeter Monitoring System - NA)
Alert EAL AAl.5 - (Dose Assessment- NA)

6

Site Area Emergency EAL AS 1.1 - (Default ke1s Rate EAL)
Site Area Emergency EAL AS 1.2 - (Dose Assessment)
Site Area Emergency EAL AS 1.3 - (Perimeter Monitoring Sys - NA)
Site Area Emergency EAL AS 1.4 - (PA boundary dose rate)
Site Area Emergency EAL AS 1.4 - (1-131 Field Survey Sample AnalysiS)

General Emetgeicy' EAL AG 1.1 - (Defaultr Release 6RateBEAL)'
General Emergency EAL AG1.2 - (Dose Assessment)
General Emergency EAL AG1.3 - (Perimeter Mi;i-t6rini Sys - NA-)
General Emer`gency EAL AG1.4 - (PA boundary dose rate)
Gentd~l'Eftm~rgency EAL AG1I4 G- (1331 Field Sul ey Saampl e AilIs): ','• ~ ~~~~.'.. . :•. '-".. . .. ' . . . . , , '. '.. . . ".. . . . . .

9.

10

13"
14

15
16
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Calculation for: Unusual Event EAL AU1.1 - (Default Release Rate EAL)

Obiective of Calculation:

Provide a Salem Radiological Release Rate value that equates to a Release that is > 2 times the ODCM limit
of 500 mRerlnyear.

Discussion:

The ODCM limit of 500 mRem/year is a total site limit that includes Salem 1, Salem 2 and Hope Creek.
Therefore, Salem 1 &2 will have an administratively controlled limit of ½/ the total site limit or 250
mRem/year for EAL calculation purposes.

This EAL does not include Iodine Release Rates, since the Plant Vent does not have an Iodine detector.

Release Rate = Total Noble Gas Release Rate from Salem (Unit 1 & Unit 2) which would result in a TEDE
Dose Rate of 250 mRem/year, The EAL value will be 2 times this release rate.

Derivation / Calculation:

Radiological ODCM Linmit Calculation for Noble Gas:

Release Rate (uCi/Sec) = ODC'MLimit(7n Re 7n / year) * (SiteAllocationFactor)
(ODCMX / 0) * (ODCMDRCF)

ODCM Limit = 500 mRern/Year
Salem ODCM X/Q = 2.20E-06 sec/in 3

Salem ODCM DRCF 4.70E+02 mRerl/yr/uCi/m 3

Site Allocation Factor = 5.O0E-01

Release Rate (uCi/Sec) =
(500mRenm/yr) * (5.OOE - 01)

(2.20E - 06sec/ 772) * (4.70E + 021n Re in / yr / pCi / 77
3

)

Release Rate = 2.42E+05 uCi/Sec (Also the ODCM Limit Release Rate Value)

EAL Value = 2 times the Release Rate

UE EAL Value: (EAL # R U1.1)

Total (S1 & S2) Noble Gas Release Rate > 4.84E+05 ptCi/sec

Calculation for: Unusual Event EAL AU1.3 - (Sample Analysis Concentration)
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SGS ECG- EAL Technical Bases EP-SC-1 11-235

Obiective of Calculation:

Provide a Radiological Release Noble Gas and Iodine Sample Concentration that equates .to a R-elease-that is
> 2 times the ODCM limit of 500 tnRe!O/year.

Discussion:

The ODCM limit of 500 mRem/year (Noble Gas/Total Body) and 1500mRelnyear (1-13 1/Child Thytoid) is
a total site limit that includes Salem 1, Salem 2 and Hope Creek. Therefore, Salem 1 &2 will have an
administrftively c6fittolled limit (all6cation factor) 6f ½'the total.site limiitior 2,50 nrRemh/year (Noble

Gas/Total B6dy).%-adi75'0ImR'•ni/iar (1-13 1/Child Thyrdid)'yfod EAL .alculatidri.n .urp ses. This llocation
factor is used in the calculation that derived the Noble Gas and Iodine release rates.

Derivatibn / Calculation:

Calculation of the threshbld amnple concentrations are' as follows:

Formula: Concentration (uCi/cc) =
Single Unit Re leaseRate * 2

ConversionFactor * VentFlowRate
. .•.•; . :. t,

l.2lE±O5pCi/sec*2ý'
Noble Gas Sample Concentration= 12 6.4E-03 .. Ci/cc

... ,472x8O0Ofin .,

10,5E + 00p Ci./ se c-"2.. ." ". ......
1-131 Sample Concentration = - '7_..__h__, -- = 5.6E-07 piCicc

A1 / QMMO~JJLIL.

Where
0 Single Unit (Ul or U2) Release Rate (Noble Gas) = Total Noble Gas Release. Rate from Salem

(Unit I & Unit 2) as derived for EAL AUI.1 splt 'btei:"'"nx t-"- t .a..d 2 (divided b"2). =
2.42E+05 uCi/Sec/2 = 1.2 1 E+05 uCi/Sec per Unit.

0 Single Unit (UI or U2) Release, Rate (ThyrQid/:1.31) =, .10.5 uCi/Sec per unit as per ODCM, Rev.
24, Section 2.3.2-. .

0 2 = EAL criteria of 2X ODCM"a'- ....
0

0

472 = conversion factor .(28,317 cc/ft.x 1 ini/60 sec)
80000 cfin = Plant Vent Flow (normnal)

•! -:. .r-

UE EAL Values: (EAL# RU1.3)

Noble Gas Sample Concentration > 6.4E-03 [LCi/cc
1-131 Sample Concentratin >.:5.6E-07
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SGS ECG - EAL Technical Bases EP-SC-111-235

Calculation for: ALERT EAL AA1.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Radiological Release Rate value that equates to a Release that is > 200 times the ODCM lmlit of
500 toRero/year.

Discussion:

The ODCM limit of 500 mRem/year is a total site limit that includes Salem 1, Salem 2 and Hope Creek.
Therefore, Salem 1 &2 will have an administratively controlled limit of V the total site limit or 250
mRem/year for EAL calculation purposes.

This EAL does not include Iodine Release Rates, since the Plant Vent does not have an Iodine detector.

Release Rate = Total Noble Gas Release Rate from Salem (Unit 1 & Unit 2) which would result in a TEDE
Dose Rate of 250 mRemr/year. The EAL Value will be > 200 times the release rate.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:

Release Rate (uCi/Sec) = (ODCMLimit -in Re 77 / year) * (SiteAllocationFactor)
(ODCMX / Q) * (ODCMDRCF)

ODCM Limit = 500 mRem/Year
Salem ODCM X/Q = 2.20E-06 sec/in 3

Salem ODCM DRCF = 4.70E+02 mRemlryr/uCi/m 3

Site Allocation Factor = 5.OOE-01

Release Rate (uCi/Sec) =
(500m Re i / yr) * (5.00E - 01)

(2.20E - 06sec/ in3) * (4.70E + 02771 Rem / yr/ jCi / 773 )

Release Rate = 2.42E+05 uCi/Sec

EAL Value = > 200 times the Release Rate

Alert EAL Value: (EAL# RAI.1)

Total (S1 & S2) Noble Gas Release Rate > 4.84E+07 ýtCi/sec
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SGS ECG - EAL Technical Bases EP-SC-1 11-235

Calculation for: ALERT EAL AA1.3 - (Sample Analhsis Concentration)

Objective of Calculation: .

Provide. a: Raidiological Release Noble. Gas and, Iodine Sample Concentration that equates to a Releasethat is
> 200 times the ODCM limit of 500 mRem/year.

Discussion:

The ODCM..lii-it 6f 5-00omR.'em/y•yar'(Noble Gds/Total. Body): and':1 5001iRemlyeat (I-131/Child Thyroid) is
a total sit't'fimiit'tli'in'cl:,dd.- Saen-i. 1, Salem 2 ,iid Hope&Cfeek!. Teir&fofr, S'alrh1 &2 wilithA V an
administratively controlled limit (allocation factor) of ½ the total site limit bii 250"fi-RNm/yed (oble:
Gas/Total Body) and 750 mRem/year (1-13 1/Child Thyroid) for EAL calculation purposes. This allocation
factor is -ised in.the calculation that derived the Noble Gas and Iodine reldase rates.'

Der-ivatidn / Calculation:...... .. . "

Calculation of the threshold sample concentrations are as follows:
' , ' : 5'.'.• . .•'.;' " • "

Formula: Concentration (uCi/cc) Single Unit Re leaseRate * 200

ConversionFactor * VentFlowRaie ": .

- 6- .. . . . . ..... •...... ,,., •.... .. ,.....,.• .

Noble Gas Sample Concent7-ation77 6
4

I.40000c, >Lci j cc

1-131 Sample C ncentration1 =.5E + Olk:i /,sec* 200 ..5.6E-05 .L ../c. .
472x80000cfin

Where:

0 Single Unit (Ul or U2) Release Rate (Noble Gas) = Total Noble Ga's Release Rate from Salem
(Unit I & Unit 2) as derived for EAL AU 1. 1 split beteen Unit 1 and 2 (divided by 2) =
2.42E+05 uCi/Sec/2-. =21.+054u-Ci/Sec pebr-Uit.. ...

0 Single Unit (UI aind U2) Release Rate-(Thyroid/I-•31) 10.5 uCi/Sec per unit as per ODCM,
Rev. 24, Section 2.3.2

* 200 = EAL criteria of > 200X ODCM value

0 472 = conversion factor (28,317 cc/ft3 x 1 min/60 sec) . .C.
0 80000 cfin = Plant Vent Flow (normal)

Alert EAL Values: (EAL# RA1.3)

Noble Gas Sample C~cbntralin 6 .4 Ot'ACilc
1-131 Sample Concentration > 5.6E-05 tCi/cc
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SGS ECG - EAL Technical Bases EP-SC-1 11-235

Calculation for: SITE AREA EMERGENCY - EAL AS1.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Radiological Release Rate value that equates to a Release resulting in an offsite dose of > 100
mrem EDE at or beyond the site boundary.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that exceed 10%
of the EPA Protective Action Guides (PAGs). Releases of this magnitude are associated with the failure of
plant systems needed for the protection of the public.

The monitor reading EALs should be determined using a dose assessment method that back calculates from
the dose values specified in the IC. Since doses are generally not monitored in real-time, it is suggested that a
release duration of one hour be assumed, and that the EALs be based on a site specific boundary (or beyond)
dose of >100 mrem whole body. Iodine Release Rates for this EAL are excluded since the Plant Vent
Radiation Monitoring System does not include an Iodine detector.

The meteorology and source term used are the same as used for determining AU1 and AA1 monitor reading
EALs.

Release Rate = Total Noble Gas Release Rate from Salem (Unit 1 & Unit 2) which would result in a EDE
Dose Rate of> IOOmRem/hr at the site boundary or beyond.

Derivation / Calculation:

Radiological Limit Calculation for Noble Gas:

Release Rate (uCi/Sec) = (1 0%ofPAG)mn Re in(accumulatedinlhour)
(ODCMX / Q) * (ODCMDRCF)

10% of PAG = 100 mRem dose accumulated in 1 hour
Salem ODCM X/Q = 2.20E-06 sec/mi3

Salem ODCM DRCF = 5.36E-02 mRein/hr/uCi/m 3 (4.70E+02 mReim/yr/uCi/m 3 8766 hrs/yr)
Site Allocation Factor = not used for SAE and GE EALs

1007n Re 77(doseaCCUMUlatedinlhr)
Release Rate (uCi/Sec) 1 Ra

(2.20E - 06sec/7 31) * (5.36E - 02m Re n / hr / pCi / li)

SAE EAL Value: (EAL# RSJ.1)

Total (S1 & S2) Noble Gas Release Rate > 8.48E+08 uCi/See
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SGS ECG - EAL Technical Bases EP-SC-1 11-235

Calculation for: SITE AREA EMERGENCY - EAL AS1.2 - (Dose Assessment)

Objective of Calculation:

Using actual meteorology, provide a dose assessment SSCL threshold TEDE 4-Day Dose value that is
equivalent to a TEDE dose of >100 mRem and a Thyroid-CDE Dose of 500 mRem.

Discussion:

This IC addresses radioactivity releases that result in doses at or .beyond.the site boundary that exceed 10%
of the EPA Protective Action Guides (PAGs). Public protective actions will be necessary. Releases of this
magnitude are assdcidtedlWith the failure of plant system's needed fdrthe gp;btection bfihe public and involve
fuel ddmage..-

Derivation / Calculation:

The dose assessment output on the SSCL is. reported at varying distances fromithe:,plant as aTEDE 4-Day:..-:
dose. This TEDE 4-day dose assumes a 4 hr release duration. To obtain the approximate dose for a projected
release condition of 1 hour, the TEDE 4-day dose value would need to be divided by 4.

A TEDE 4-Day Dose> 4.OE+02 lmRe correspond directlyi to .a EDE: dose raýte.value: of. 100 rt~emhlir and
exceeds 10% of the EPA Protective Actions Guides (PAGs). The Thyroid-CDE Dose > 2.0E+03 mRem
correspond directly to an CDE dose rate value of 500 mRem/hr. and exceeds 10% of.the'EPA.Pr.'tective
Acti6.ns'Guides (PAGs) which was established in consideration of the 1:5 ratio of the EPA PAG for TEDE
and thyroid CDE.. L .

Dose Assessment using actual meteorological data provides an accurate'indication of release magnitude. The
use of dose assessment based EALs is ther:ef6i6 •ptef-iid o•ei- use sf Reioase Rate 1•ased EAeslw li..

utilize calculations which have built-in inaccuracies because ODCM default Meteorological data is used.

SAE EALsValues: (EAL# RSI2). , ,

Dose Assessment TEDE 4-Day Dose > 4.OE+02 mRem

Dose Assessment CDE Dose> 2.0E O03:" m lRem - based on Dose Asse ssient using Plant
Vent effluent isotopic sample analysis as input to MIDAS and NOT based on a default Noble Gas to Iodine
Ratio * .,.
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SGS ECG - EAL Technical Bases EP-SC-1 11-235

Calculation for: SITE AREA EMERGENCY - EAL AS1.4 - (PA boundary dose rate)

Objective of Calculation:

Provide a PROTECTED AREA Boundary dose rate that equates to an offsite dose of > 100 rnRem EDE.

Discussion:

This IC addresses radioactivity releases that result in field survey results (closed window) dose rates greater
than 100 mR/hr expected to continue for 60 minutes or longer at or beyond the site boundary. This value
exceeds 10% of the EPA Protective Action Guides (PAGs). Releases of this magnitude are associated with
the failure of plant systems needed for the protection of the public.

Derivation / Calculation:

A Field Measured Dose Rate of> 1.OE+02 mRem/hr corresponds directly to a dose values that exceed 10%
of the EPA Protective Actions Guides (PAGs).

SAE EAL Value: (EAL# RS1.3)

Dose Rate > 100 mRem/hr
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SGS ECG - EAL Technical Bases EP-SC-1 11-235

Calculation for: SITE AREA EMERGENCY.- EAL AS1.4 - (1-131 Field Survey Sample Analysis)

Objective of Calculation: .

Providea Field Survey SampleAnalysis valuethat equates to an offsite release that would result in a dose of
> 500 mRem Thyroid CDE at or beyond the PROTECTED AREA Boundary.

Discussion:

This EAL addresses a radioactivity release field survey:1-131: sanple concentration or count rate that would
result-in'a,.Thyroid CDE dose. of greater than 500 miatfri for one hour of inhalation at or beyond the site
boundary. This value exceeds 10 % of the EPA Protecdive Action Guides (P.AGs). Releases of this magnitude
are associated with the failure of plant systems needed for the protection of the public.

The Iodine-I131 field survey sample concentration and count rate threshold is based, on 1-131 dose conversion
factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-CDE Dose Rate of> 500 nRem/hr
for 1-131. -I.

Field Survey 1-131 Sample Analysis results are provided as both a sampe concen~tati0n.in units of uCi/cc
for field samples counted in a Multi-Channel-Analyzer (MCA) and as a count rate reading in umits of.
Corrected Counts per Minute (CCPM) for field samples analysis obtained using axradiation count rate meter
such as a RM-14 or E-140N with a HP260 probe attached.

Derivation / Calculation:

The release sample concentration calculations are as follows.

The sample concentration is calculated using the 1-131 Dose Conversion Factor from EPA-400:
Solving the following equation for pCi/cc:

mRemlhr = (pCi/cc)(Dose Conversion Factor)

Then;

500m Rein / hr
1-131 Sample Concentration (pCi/cc) = +00 Re 7/ / ) = 3.85E-07 iCi/cc1.30)E + 09to77Rero7 / IiCi / cc / hr

Where 1.30E+09 mRem/pCi/cc/hr is the Dose Conversion Factor from EPA-400, Table 5-4, Thyroid Dose,
and includes the EPA breathing rate.

The Corrected Counts per Minute reading is calculated using the 1-131 Sample concentration, and factors for
using an RM-14 or E-140N with an HP260 probe.
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SGS ECG - EAL Technical Bases

Solving the following equation for CCPM:

EP-SC-1 11-235

ýICi/cc = CCPMCCpM
(Detector Efficiency)(Collection Efficiency)(Conversion Factor - DPM to RtCi)(Volume - ft3 )(Conversion Factor - cc to ft3 )

Then;

CCPM = (3.85E-07 jiCi/cc) (2.00E-03 CCPM/DPM) (0.9) (2.22E+06 DPM/paCi) *
(10 ft3) (2.832E+04 cc/ft) = 4.36E+02 CCPM

Rounded to: 4.50E+02 CCPM (for ease of reading value on RM-14 or E-140 instrument)

WUiere."
CCPM =

2.OOE-03 =

0.9 (oor 90%) =

2.22E+06 =

loft3 =

2.832E+04 =

Corrected Counts per Minute using an RM-14 or E-140N
with an HP260 probe. CCPM = Gross CPM- Bkg CPM

Detector Efficiency - CCPM/DPM for 1-131
Collection Efficiency
Conversion factor - DPM/ctCi

Volume

Conversion factor - cc to ft 3

SAE EAL Values: (EAL# RS1.3)

1-131 Concentration > 3.85E-07 pCi/ce

HP 260 Probe Reading > 4.50E+02 CCPM
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SGS ECG - EAL Technical Bases EP-SC-1 11-235

Calculation for: GENERAL EMERGENCY - EAL AG1.1 - (Default Release Rate EAL)

Objective of Calculation:.

Provide a Radiological Release Rate value that equates to a Release resulting in an offsite dose of> 1000
mrem EDE at or beyond the site boundary.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that exceed the
EPA Protective:,Actibn., Guides; (PAGs)."Public. protective, action's will, be. hece~ssar-? Releases, bf this.,.
magnitude are associated with the failure of plant systems needed for the protection of the public and likely
involve fuel damage.

The monitor reading EALs should be determined using.a lsqe. assessment method that back calculates from
the dose values specified in the IC: Since doses are generally not monitored in real-time, it is suggested that a
release duration of one hour be assumed, and that the EALs bebased on a site specific boundary (or beyond)
dose of > 1000 mrem whole body. Iodine!Release Rates, fQr -this EAL are excluded since the. Plant.Vent
Radiation Monitoring System does not include an Iodine detector.

The meteorology and source term used are th& safi-e- as us'ed for detei-fnining AU I and AAM m onitor reading
EALs.

Release Rate = Total Noble Gas Release Rate from Salem (Unit 1 & Unit 2) which would result in a TEDE
Dose Rate of > 1000 mnRem/hr at the site boundary or beyond.

Derivation / Calculation:

Radiological Effluent Technical Specifications/ODCM Limit Calculation for Noble Gas:

Release Rate (uCiiSec) = 100%PAG(in Re ni) AccuMnidatedinlhr
(ODCMX / Q) * (ODC.M DRCF)

100% of PAG = 1000 mRem accumulated in 1 hour
Salem ODCM X/Q = 2.20E-06 sec/in 3

Salem ODCM DRCF = 5.36E-02 mRem/hr/uCi/m3 (4.70E+02 mRem/yr/uCi/m 3 / 8766 lhrs/yr)
Site Allocation Factor = not used for SAE and GE EALs

Release Rate (uCiiSec) = 1000771 Re in (doseaccumulatedinlhr)
(2.20E - 06sec/ 777) * (5.36E - 027m Re 7 / hr / pCi / 77)

GE EAL Value: (EAL# RGI.1)

Total (S1 & S2) Noble Gas Release Rate > 8.48E+09 uCi/Sec

Calculation for: GENERAL EMERGENCY - EAL AG1.2 - (Dose Assessment)
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SGS ECG - EAL Technical Bases EP-SC-1 11-235

Objective of Calculation:

Using actual meteorology, provide a dose assessment SSCL threshold TEDE 4-Day Dose value that is
equivalent to a TEDE dose of> 1000 mRem and a Thyroid-CDE Dose of> 5000 toRem.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that exceed the
EPA Protective Action Guides (PAGs). Public protective actions will be necessary. Releases of this
magnitude are associated with the failure of plant systems needed for the protection of the public and involve
fuel damage.

Derivation / Calculation:

The dose assessment output on the SSCL is reported at varying distances from the plant as a TEDE 4-Day
dose. This TEDE 4-day dose assumes a 4 hr release duration. To obtain the approximate dose for a projected
release condition of 1 hour, the TEDE 4-day dose value would need to be divided by 4.

A TEDE 4-Day Dose > 4.0E+03 mRem correspond directly to an EDE dose rate value of >1000 mRem/"hr
and exceeds the EPA Protective Actions Guides ( PAGs). The Thyroid-CDE Dose > 2.OE+04 m-nRem
correspond directly to an CDE dose rate value of> 5000 inRem/hr and exceeds the EPA Protective Actions
Guides (PAGs) which was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and
thyroid CDE..

Dose Assessment using actual meteorological data provides an accurate indication of release magnitude. The
use of dose assessment based EALs is therefore preferred over the use of Release Rate based EALs which
utilize calculations which have built-in inaccuracies because ODCM default Meteorological data is used.

GE EAL Values: (EAL# RGI.2)

Dose Assessment TEDE 4-Day Dose > 4.OE+03 mRem

Dose Assessment CDE Dose > 2.OE+04 mRem - based on Dose Assessment using Plant
Vent effluent isotopic sample analysis as input to MIDAS and NOT based on a default Noble Gas to Iodine
Ratio
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SGS ECG - EAL Technical Bases EP-SC-1 11-235

Calculation for: GENERAL EMERGENCY - EAL AG1.4 - (PA boundary dose rate)

Objective of Calculation:

Provide a PROTECTED AREA Boundary dose rate that equates to an offsite dose of> >1000 mRem EDE.

Discussion:

This IC addresses radioactivity releases thai result in doses at or. beyond the, site bouhndary that exceed the
EPA Protectiv'W'Acti6in Guides (PAGs). Public pr6tective' action•'swill be necessaiy. Releases of this
marntude a ss~ociated klkth-the failure of plant- systfefis needed for the pi:6tecti'n of the i5bli'c arid
involves fuel damage.

Derivation / Calculation:

A Fidd Measured Dose Rate of"5 1.OE+03 mRdimhr cori'esponds directly to
EPA Protective Actiofns Guides( PAGs). ""

a dose values that exceed the

GE EAL Value: (EAL#,RG.3) .

DosekRate >1000 mRemihri...,.,

• i:, ' ....

V

.1
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SGS ECG - EAL Technical Bases EP-SC-111-235

Calculation for: GENERAL EMERGENCY - EAL AG1.4 - (1-131 Field Survey Sample Analysis)

Obiective of Calculation:

Provide a Field Survey Sample Analysis value that equates to an offsite release that would result in a dose of
> 5000 mRem Thyroid CDE at or beyond the PROTECTED AREA Boundary.

Discussion:

This EAL addresses a radioactivity release field survey 1-131 sample concentration or count rate that would
result in a Thyroid CDE dose of greater than 5000 mRem for one hour of inhalation at or beyond the site
boundary. This value exceeds the EPA Protective Action Guides (PAGs). Releases of this magnitude are
associated with the failure of plant systems needed for the protection of the public.

The Iodine- 131 field survey sample concenttation and count rate threshold is based on 1-131 dose conversion
factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-CDE Dose Rate of> 5000 mRem/hr
for 1-13 1.

Field Survey 1- 131 Sample Analysis results are provided as both a sample concentration in units of uCi/cc
for field samples counted in a Multi-Channel-Analyzer (MCA) and as a count rate reading in units of
Corrected Counts per Minute (CCPM) for field samples analysis obtained using a radiation count rate meter
such as a RM-14 or E-140N with a HP260 probe attached.

Derivation / Calculation:

The release sample concentration calculations are as follows.

The sample concentration is calculated using the 1-13 1 Dose Conversion Factor from EPA-400:
Solving the following equation for tCi/cc:

imRem/hr = (pCi/cc)(Dose Conversion Factor)

Then;

5000in Re 7n / hr
1-131 Sample Concentration (PiCi/cc) (3.85E-06 5 Ri/cc

1 .30E + 097n Re 77 / /Ci / cc / hr

Where 1.30E+09 mRenlnpCi/cc/hr is the Dose Conversion Factor from EPA-400, Table 5-4, Thyroid Dose,
and includes the EPA breathing rate.
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SGS ECG - EAL Technical Bases EP-SC-1 11-235

The Corrected Counts per Minute reading is calculated Using the 1-131 Sample concentration, and factors for
using an RM-14 or E-140N with an HP260 probe.

Solving the following equation for CCPM:

jtCi/cc = "ccPM- •
(Detector Efficiency)(Collection Efficiency)(Conversion Factor - DPM to pCi)(Volume - ft3 )(Conversion Factor - cc to ft3

Then;

CCPM = (3.85E-06 IiCi/cc) (2.OOE-03 CCPM/DPM) (0.9) (2'.22E+06:DPM/jtCi) *

(10 ft3) (2.832E+04 c/ft3) 4.36E+03 CCPMA'-

Rounded to: 4.50E+03 CCPM (for ease of reading value on RMI-14 or E-140 insturment)

Wh77 ere:

CCPM =

2 .'i0E-03
0.9 (••9o%)=
2.22Ek-06
lOft3 =

2.832E+ 04 =

Corrected Counts per Minute using an RM-14 or E-140N
with an HP260 probe. CCPM = Gross CPM- Bkg CPM

" D6tdtorEfficienC- CCPM/DPM for 1-131

, Goie'76hfaatDoj.cPMI/ "Ci

Volume
Conversion factor - cc to ft 3

GE EAL Values: (EAL# RG1.3)

1-131 Concentration > 3.85E-06 p•Ci/cc

HP 260 Probe Reading > 4.50E+03 CCPM
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