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Louis F. Storz Public Service Electric and Gas Company P.O. Box 236, Hancocks Bridge, NJ 08038 609-339-5700
Senior Vice President - Nuclear Operations LR-N96185 ’

o JUL 0 8 1998
U. S. Nuclear Regulatory Commission

Attn: Document Control Desk
Washington, DC 20555

Gentlemen:

REVIEW AND APPROVAL OF REVISED EMERGENCY ACTION LEVELS
SALEM GENERATING STATION

UNIT NOS. 1 AND 2

DOCKET NOS. 50-272 AND 50-311

HOPE CREEK GENERATING STATION

UNIT NO. 1

DOCKET NO. 50-354

Enclosed for your review and approval are Public Service Electric & Gas Company’s Salem and
Hope Creek Emergency Action Level (EAL) documents. These documents will be referred to as
the Event Classification Guides (ECG’s) and their associated Technical Basis Documents. These
documents are based on the approved methodology outlined in NUMARC/NESP-007,
“Methodology for Development of Emergency Action Levels.”

The first draft of these documents was submitted for your review in August 1995 in accordance
with Revision 3 to Regulatory Guide 1.101, “Emergency Planning and Preparedness for Nuclear
Power Plants.” This final draft incorporates review comment resolutions from PSE&G’s internal
review, a detailed review by the State of New Jersey, Bureau of Nuclear Engineering (NJBNE)
and by the Nuclear Regulatory Commission. The states of New Jersey and Delaware are in
agreement with the final draft set of EAL’s. '

The following attachments are provided to support your review:

e Attachment 1, NRC review comments and resolution log for Salem and Hope Creek

proposed EAL’s.

e Attachment 2, Summary of major changes due to BNE comments.

e Attachment 3, Salem revisions annotated for easy review.

e Attachment 4, Hope Creek revisions annotated for easy review.

e Attachment 5, NJBNE letter of agreement on Salem and Hope Creek proposed
EAL’s.
Final draft, Salem ECG Sections 1 through 9 (EAL’s).

e TFinal draft, Salem ECG Technical Basis (ECGTB).
e Final draft, Hope Creek ECG Sections 1 through 9 revised (EAL’s).
e Final draft, Hope Creek ECG Technical Basis (ECGTB) 51‘2, ﬂ J |
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Review and training sessions have been conducted with the New Jersey and Delaware Emergency
Management organizations. PSE&G will schedule additional training to the New Jersey and
Delaware Emergency Management organizations after the documents are approved by the NRC.
PSE&G is requesting that NRC review and approval be completed by August 1, 1996.

Should you have any questions or require additional information, please contact John Polyak,
Manager - Radiological Safety at 609-339-1517 or Dennis Hassler, Station Licensing Engineer at
609-339-1989.

Sincerely,

s 7

Attachments

®

95-4933
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All without attachments unless otherwise noted:

C Mr. T. T. Martin, Administrator - Region I
U. S. Nuclear Regulatory Commission
475 Allendale Road
King of Prussia, PA 19406

Mr. L. N. Olshan, Licensing Project Manager
U. S. Nuclear Regulatory Commission

One White Flint North

Mail Stop 14E21

Washington, DC 20555

Mr. D. Jaffe, Licensing Project Manager (with attachments)
U. S. Nuclear Regulatory Commission
One White Flint North
Mail Stop 14E21
- Washington, DC 20555

Mr. C. Marschall (X24)
USNRC Senior Resident Inspector
Salem Generating Station

Mr. R. Summers (X24)
USNRC Senior Resident Inspector
Hope Creek Generating Station

Mr. K. Tosch, Manager, IV (with attachments)
Bureau of Nuclear Engineering

33 Arctic Parkway

CN 415

Trenton, NJ 08625
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- NOTICE -

THE ATTACHED FILES ARE OFFICIAL
RECORDS OF THE INFORMATION &
RECORDS MANAGEMENT BRANCH.
THEY HAVE BEEN CHARGED TO You
FORA LIMITED TIME PERIOD AND

' MUST BE RETURNED TO THE
RECORDS & ARCHIVES SERVICES
SECTION, T5 C3. PLEASE DO NOT

" SEND DOCUMENTS CHARGED OUT
THROUGH THE MAIL. REMOVAL OF
ANY PAGE(S) FROM DOCUMENT
FOR REPRODUCTION MUST BE

- REFERRED TO FILE PERSONNEL.

- NOTICE -
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. ATTACHMENT 1

PUBLIC SERVICE ELECTRIC & GAS
NRC REVIEW COMMENTS AND RESOLUTION LOG FOR
SALEM AND HOPE CREEK PROPOSED EALs

NOTE: NRC comments were received during various phone conversations and may not be in the
exact words of the NRC reviewer.

Comment #1:
Discussed with NRC reviewer the concept of common site events and was requested to provide
clarification if PSE&G used any “common site event” Emergency Action Levels.

Resolution: _

Events at the UE level or below that are common to both sites will be declared as “common site events™.
One station will take the lead on making any required notifications for these events. The ECGs have been
revised to call out these type of events. See EAL #s 9.1.1 for Security UE, #9.4.1.a for toxic gas UE,
#9.5.1 for Seismic UE and 9.6.2.a/b for Tornado/high winds UE. Alert or higher events require that

plant specific information be supplied to both the States of NJ and Delaware as well as the NRC and
therefore those events will not be classified as common site events.

Comment #2: .
Review Salem EAL 3.2.3.b to see if it captures both parts of NUMARC RC3? NUMARC RC3 is broken
into 2 parts to capture both a steam line break as well as an stuck open safety or relief valve..

Resolution:
EAL was revised to specifically address leakage to the environment to include; steam line breaks,, feed
breaks, and stuck open safety and relief valves. Corresponding bases also revised to reflect same.

Comment #3:
Why did we combine both the loss and potential loss PC 1 & 2. Deviation on bases page 3.3.2.a needs to
be strengthened to support. Why didn’t we make Venting a Loss?

Resolution:
EAL was revised to make actual venting of the containment per EOPs a Loss of the containment barrier.
Previously requested deviation is withdrawn

Comment #4:
For HC EALs 3.3.2.a/b, why are the limits for Drywell design pressure and H2 value to vent not included
in EAL?

Resolution:
Revised EAL 3.3.2.a to include threshold values for hydrogen/oxygen concentration and design pressure
of the Primary Containment as indications for a potential loss of the Containment.

file: nucwb/docs/nrcres2.ecg
PSE&G NUMARC EAL submittal.




ATTACHMENT 1

" PUBLIC SERVICE ELECTRIC & GAS
- NRC REVIEW COMMENTS AND RESOLUTION LOG FOR
SALEM AND HOPE CREEK PROPOSED EALs

Comment #5:

Review Salem EAL 3.3.4.a, could it lead to over classification if combined with other non-related EALs
in section 37 If a LOCA was ongoing and a faulted SG also occurred it would result in a SAE due to
adding the 1 point from the faulted SG. This could be over conservative since the LOCA and faulted SG
are not related and the faulted SG does not provide a path for the LOCA to escape to the environment.

Resolution:

Added the following conditional statement to EAL 3.3.4. a; ...and no loss or potential loss of the RCS
barrier has occurred. This will still allow for the UE call for a faulted SG only and if the faulted SG later
were to develop a SGTR then SAE classification would result from 3.2.3.b and 3.3.4.b.

Comment #6:
EAL 6.1.1.a - Salem, Verify that basis in computer says 60 minutes and not 15 min for EAL.

Resolution: .
Verified that both the EAL and bases are in agreement with 60 minutes.

Comment #7:
EAL 6.1.1.d - Salem - Why no Iodine channels, Iodine release rate ?
- Hope Creck - Add RMS Todine channel to EAL in sections and in basis.

Resolution:

Salem does not have plant vent iodine RMS monitor and a plant vent sample would be needed to quantify
the Iodine release rate and then compare the results to EAL 6.1.1.c. For Hope Creek, the RMS Iodine
channel was added to EAL and bases for Unusual Event. '

Comment #8:
For both ECGs, EALs 6. LL d & 6.1.2.d needs to be revised to say; “Dose assessment results NOT
available.”

Resolution:
Wording revised as suggested on Salem and Hope Creek EALSs.

e

file: nucwb/docs/nrcres2.ecg
PSE&G NUMARC EAL submittal.



ATTACHMENT 1

PUBLIC SERVICE ELECTRIC & GAS :
NRC REVIEW COMMENTS AND RESOLUTION LOG FOR
SALEM AND HOPE CREEK PROPOSED EALs

Comment #9:

EAL 6.1.2.d - Question? Does alarm response procedure referenced in basis AB-126, Abnormal Releases
of Gaseous Activity, call for dose assessment to be done. Is there another procedure in Rad Pro?

Add statement in basis that tell operators and users where to find total NG release rate or how to total up
using individual RMS effluent channels. Same concern for Salem.

Resolution: ‘ _

At Hope Creek, AB-126 directs that RP implement AR-0001, RMS Alarm Response which in turn calls
for dose assessment to be performed if any plant vent pathway monitor is in HIGH alarm. Salem AB-
0001, “Abnormal Radiation”, directs that a release rate be calculated by the operators and to request RP
and Chemistry assistance to sample and determine source of increased activity. This request should result
in dose assessment being performed. Bases has been revised to tell operators where to obtain a total NG
release rate value.

Comment #10:
HCEALs 6.1.3.b & 6.1.4.b need to match wording of Salem EALs (Release expected to continue...)

Resolution:
Wording revised as suggested to be consistent.

Comment #11:

For both ECGs, EALSs in Section 6. NUMARC EAL AS1.1 & AG1.1 require EALSs that use monitor *
readings which equate to a site boundary doses of 100mr and 1000mr, respectively. Justification for
deviation is not adequate because white paper referenced does call for backup method of classification if
dose assessment not available.

Resolution: -

EALs 6.1.3.d & 6.1.4.d have been added to utilize monitor readings as a default should dose assessment
not be available. Due to potential inaccuracies in using these default EAL values, a deviation to require
the release to be ongoing for 30 minutes has been requested.

Comment #12: _ } _
Check Salem EAL 6.2.1 to see if it should include RMS monitor for “Service Water Discharge Header”.

Resolution:

There is no Radiation Process Monitor for SWS discharge header. There are Process Monitors on the
CFCU Service Water Discharges which are part of this EAL and are called “Containment Fan Coil
Process” monitor and are identified by “R13”

file: nucwb/docs/nreres2.ecg
PSE&G NUMARC EAL submittal.
. 3



ATTACHMENT 1

PUBLIC SERVICE ELECTRIC & GAS ,
NRC REVIEW COMMENTS AND RESOLUTION LOG FOR
SALEM AND HOPE CREEK PROPOSED EALs

Comment #13: .

. Salem and Hope Creek EAL 6.3.2.a bases document needs to address areas which require access to
maintain plant safety functions and EALSs should have “areas of the plant” bolded so the user knows to
look in the bases for definition of those areas.

Resolution:
Both bases documents have been revised to include areas as suggested and EAL key words were bolded.

Comment #14:

Make Salem EAL 6.3.2.¢ wording similar to HC EAL 6.3.2.d. Also, show shielding calculation to show
that if fuel uncovered or near uncovered that dose in area would be > 2000mr/hr OR add EAL for visual
observation of fuel uncovery is an ALERT.

Resolution; T
Salem EAL 6.3.2.e wording revised to be similar to Hope Creek. Added EAL to address visual
.observation of irradiated fuel uncovery. :

Comment #15: _ )
NRC submittal copy contained bases pages for EAL 7.1.2.c but no EAL existed.

Resolution:
There is no such EAL and bases pages have been removed from document and program

Comment #16:

Hope Creek EAL 7.1.4 - Review EAL, Loss of 2 1/2 barriers is by itself a GE. Consider loss of all vitals
and loss of 2 barriers or some other barrier type threshold identifiers.
Resolution:

This EAL was revised. A loss of all offsite and onsite power coincident with a loss or imminent loss of 2
FP barriers will constitute a GE. ' : -

Cominent #17:
For Salem EAL 8.1.3.c the mode should match the mode in the bases document. For bases 8.1.3.c the last
line should say “...with EAL 8.1.3.a instead of b.

Resolution:
Modes revised to match. Typo on last line corrected.

file: nucwb/docs/nrcres2.ecg
PSE&G NUMARC EAL submittal.



ATTACHMENT 1

PUBLIC SERVICE ELECTRIC & GAS
NRC REVIEW COMMENTS AND RESOLUTION L.OG FOR
SALEM AND HOPE CREEK PROPOSED EALs

Comment #18:
EAL 8.2.1.a - Delete ESSEX and NETS since they are not normal onsite methods of communications.

Resolution:
This EAL revised as suggested.

Comment #19:
Revise Salem & HC Loss of OHAs (EALSs in Section 8.2) to reflect changes made to Salem s current
approved Loss of OHA EALs.

Resolution:

Salem and Hope Creck EALs for Loss of OHAs have been revised to be like current approved Salem
EALs with one exception. At the request of the NJ-BNE, a second UE pathway was added which calls for
an Unusual Event declaration to be promptly made (i.e.; 15 minutes not part of the EAL}) if a Loss of
OHAs has occurred coincident with a transient. The concern was that event classification not be delayed
based on the 15 minute criteria if 2 thresholds (loss of OHAs & transient) are reached.

Comment #20:
EALs 9.1.1 and 9.1.2 both use SCP 8 as a threshold criterion, does SCP 8 differentiate between the 2
situations? Will info told to SNSS be clear enough so he can make the correct call?

Resolution:
When the EC is notified of the event by security, a description of the ongoing event will be provided and
that info will ensure that the SNSS can properly classify.

Comment #21:
EAL 9.1.2 -both - Q & A #9 on page 22 says that a device found should be SAE. Review and see if last
part of this EAL should be moved to SAE EAL # 9.1.3

Resolution:
Malicious Acts in a vital area was moved to be a threshold value for SAE EAL #9.1.3.

Comment #22:
Change earthquake EAL (9.5.1) so that any seismic event felt onsite is a UE regardless if seismic monitor

picks up the event.

Resolution:
Added as suggested. See EAL 9.5.1.a at Salem and Hope Creek.

file: nucwb/docs/nreres2.ecg
PSE&G NUMARC EAL submittal.
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ATTACHMENT 1

PUBLIC SERVICE ELECTRIC & GAS
NRC REVIEW COMMENTS AND RESOLUTION LOG FOR
SALEM AND HOPE CREEK PROPOSED EALs

Comment #23:

EAL 9.6.1.b - Sal and HC, EALs should read the same if going to common site event. HC uses 15 min in
EAL and Salem does not. Make consistent. In basis, Salem says sustained is 5 minutes and HC says 15
minutes. Make both 15 minute MET average.

Resolution:
Both EALSs revised to match and use 75 mph as threshold value and both now say 15 minutes as
sustained.

Comment #24;

EAL 9.6.2 - Sal and HC, Basis defines safety system as systems or components included in TS. Is that
correct? for example MET tower in TS?7? '

Also, consider adding another EAL to state wind speed sustained > 100 mph as a stand alone alert.
Resolution: :

Definition for safety systems was revised to state, systems or components required for the safe shutdown of
the plant.

Hurricanes are not sudden events and emergency. facilities would be manned and ready to activate well

. before hurricane impact. State, Utility and Federal official would be aware of impending hurricanes well
before they would effect a nuclear facility. The need to declare an alert based only on a wind speed when
wind speed indications would not be a reliable indication does not seem prudent. As stated in NUMARC
Q&A (page 23) #11 & 12, damage exceeding HA1/EAL3 would be prima facie evidence of winds
exceeding design bases.

Comment #25: Do A :

River level EALSs - Both - make common site action levels and support in basis, current basis is confusing
since HC shuts down sooner yet they declare an UE later. Also HC 9.7.1.a has incorrect grade level as
100’ and 102’ and should be 99.5 and 101.5 feet.

EAL 9.7.2.b - both - make both thresholds at 76° based on design of Service water system. Make a
common site event.

High level EALs - Both for UE and Alert - make Salem and HC the same. UE base on exceeding
historical High river level and Alert based on grade level at Salem.

Resolution:

EALs dealing with “Abnormal River Level” have been deleted from both the Salem and Hope Creek
Event Classification Guides. As per NUMARC NESP-007, these EALs are to cover “site specific
occurrences” as deemed appropriate by the utility. These EALs would appear to apply to stations with
cooling ponds or on inland rivers were water level fluctuation has a much higher potential to occur.
Conditions that would cause either severe site flooding or severe low river level would be covered under
the Tornado/ Hurricane EALs in section 9.6, the internal flooding EALs in section 9.7 and the

file: nucwb/docs/nreres2.ecg
PSE&G NUMARC EAL submittal.



ATTACHMENT 1-

PUBLIC SERVICE ELECTRIC & GAS
NRC REVIEW COMMENTS AND RESOLUTION LOG FOR

SALEM AND HOPE CREEK PROPOSED EALs
Emergency Coordinator Discretion EALSs in section 4. Specific EALSs for high and low river level are
redundant and serve no useful purpose.

Comment #26:
EAL 9.8.1 - Salem - define endangered or verify it is defined in procedure OP-AB.ZZ-0002.

Resolution:
Renumbered as EAL 9.7.1. Endangered defined as severe enough to jeopardize safe operation of safety
equipment.

file: nucwb/docs/nreres2.ecg
PSE&G NUMARC EAL submittal.
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ATTACHMENT 2

SUMMARY OF MAJOR CHANGES DUE TO BNE REVIEW

NOTE:

The New Jersey NJBNE provided various editorial, clarification, and usability comments which
were incorporated in the final revision as annotated in Attachments 3 & 4. The following is a
summary of major changes made as a result of comments and concerns provided by the NJBNE.

Item #1:

EALs 6.1.1.c & d, both for Unusual Event and EALs 6.1.2.c & d, both for Alert, have been revised to use
a new initiating condition as the EAL bases. Radiological releases in excess of 2 and 200 times 10CFR20
limits were used in place of Technical Specification limits as in NESP-007. ‘

Item #2:

EALs 6.1.3.c & 6.1.4.c for SAE and GE were revised to reflect the use of the DRCF per EPA 400 as
suggested by the NJBNE.

Item #3:

EAL 8.2.1.c, Loss of Overhead Annunciators, was revised to add another pathway for an Unusual Event
Classification. A loss of OHAs coincident with a significant transient is now an Unusual Event without a

time (15 minutes) restriction. If after 15 minutes the same 2 condition still exist an Alert would be
declared.

file: nucwb/docs/bneres.ecg
PSE&G NUMARC EAL submittal
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SGS EAL/RALTechnical Basis

3.0 Fission Product Barriers

A‘. —

3.2.3.b

3.2 RCS Barrier

IC Loss of RCS

EAL

One Centrifugal Charging Pump CANNOT maintain PZR level >17% with letdown
secured (as a result of a SGTR)

AND

Ruptured Steam Generator pressure is decreasing in an uncontrolled manner or
completely depressurized

AND
- 29
Prolonged, direct secondary leakage to the environment_(steam breaks, feed breaks,
. stuck open safety or relief valves)

MODE - 1,2, 3, 4
BASIS

This EAL is indicative of a loss of RCS inventory due to a Steam Generator Tube Rupture and
the Ruptured SG is also Faulted outside containment. The threshold values for determining
that a Steam Generator Tube Rupture exist are those used in the EOP network. This condition
results in a prolonged, direct release of radioactive fission and activation products to the
environment. This EAL excludes SG depressurization events that are a direct result of EOP
directed operator action. The term "decreasing in an uncontrolled manner" is defined
consistent with the EOP definition of a faulted S/G. A "prolonged" release is defined as an
unisolable rupture (steam breaks, feed breaks, stuck open safety or relief valves excluding
minor valve leakage) of a steam or feed line outside of containment, or a stuck open relief
valve on the ruptured SG. The term "direct secondary leakage to the environment" is
intended to include all flowpaths of contaminated secondary coolant to the environment either
directly or via systems which exhaust to the Plant Vent (e.g.; leakage to the Auxiliary Building
ventilation system) with the following exception: If the EOPs require steaming the ruptured SG
to the main condenser, the condenser off-gas (R15) pathway is excluded from this EAL
. provided the release is both controlled and monitored.
EAL -3.2.3.b

Rev. 00
Page 12 of 2

NRC
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SGS EAL/RALTechnical Basis

3.0 Fission Product Barriers

3.3 Containment Barrier
3.3.4.a
IC Potential Loss of Containment

EAL

Unisolable, Faulted Steam Generator OUTSIDE of Containment as indicated by S/G
pressure decreasing in an uncontrolled manner or completely depressurized

and

no loss or potential loss of the RCS barrier has occurred

MODE - 1, 2, 3, 4
BASIS

S/Gs which have unisolable faults outside of the Containment will require feed isolation and
secondary side dryout in order to stop the resultant cooldown. This subsequent dryout will
result in significant thermal and differential pressures across the tube sheet and greater risk of
a SGTR on an already faulted S/G. As such, this event is considered to be a precursor to a
more serious event and will lead to at least an Unusual Event classification. This EAL
excludes SG depressurization events that are a direct result of EOP directed operator action.
The term "decreasing in an uncontrolled manner" is defined consistent with the EOP
definition of a faulted S/G. "Unisolable” is defined as a condition where manual isolation is
not possible such as a pipe rupture with no accessible isolation valves, a stuck open relief
valve, etc. (excluding minor valve leakage).

Barrier Analysis
Containment Barrier has been potentially lost.
ESCALATION CRITERIA

This event will be classified and/or escalated based on the potential loss or loss of additional
barriers per EAL section 3.0.

EAL - 3.3.4.a
Rev, 00

Page 12 of 2 |



SGS EAL/RALTechnical Basis
DISCUSSION -
This EAL was added to the Barrier Table as a Containment Bypass "potential loss" to ensure

that all unisolable steam or feedwater break events, where the fault is outside of the
Containment, are at least classified as an Unusual Event. The "potential loss" category (1

point) was selected to ensure that further challenges to other Fission Product Barriers result in -

Emergency Classifications consistent with current philosophy. The Containment Barrier
section was selected since Technical Specifications section 3.6.3 "Containment Isolation
Valves" require both Main Steam Isolation and Steam Generator Blowdown Isolation. The
Containment Bypass section was selected based upon the leakage being non-radioactive steam
or feedwater with concerns for RCS integrity appropriately classified under the RCS Barrier
section. An NRC inspection at Calvert Cliffs Nuclear Plant resulted in the addition of this
EAL.

DEVIATION

This EAL was added as a Potential Loss of Containment due to the Containment Bypass
concern discussed in HUS "Uncontrolled RCS cooldown due to Secondary Depressurization".
A review of NRC Inspection Report Nos. 50-317/94-27; 50-318/94-27 for the Calvert Cliffs
Nuclear Power Plant indicated that an unisolable, faulted S/G outside of containment
represents at least a UE Classification. Technical Specification 3.6.3 for Containment
Isolation Valves require OPERABLE Main Steam Isolation valves MS7s and MS18s. The
Main Steam Isolation Valves (MS167s) also receive a MSL Isolation Signal but are covered
under their own Tech. Spec 3.7.1.5. Therefore, failure of any Main Steam Isolation valve to
close upon demand represents a potential loss of Containment integrity and was included in the
Fission Product Barrier Table in order to properly classify events in conjunction with the RCS
and Fuel Clad Barriers.

REFERENCES

NUMARC NESP-007, PC7

NRC Inspection Report 50-317/94-27
EOP-TRIP-1

EOP-LOSC-1

OP-AB.STM-0001(Q)

EAL - 3.3.4.a
Rev. 00
Page 22 of 2



SGS EAL/RALTechnical Basis

3.0 _ Fission Product Barriers -

3.3 Containment Barrier
3.3.4.b
IC Loss of Containment

EAL

Primary to Secondary Leakage > Tech Spec Limits
AND

Prolonged, dPirect sSecondary leakage to the environment exists | =

MODE - 1, 2, 3, 4
BASIS

Primary to Secondary leakage greater than Technical Specifications along with indication of
prolonged secondary side leakage outside the containment indicates a Steam Generator Tube
leak that is discharging directly to the environment. A "prolonged" release is defined as an
unisolable rupture (excluding minor valve leakage) of a steam or feed line outside of
containment, or a stuck open relief valve on a secondary system connected to the steam side of
the leaking S/G. The term "direct secondary leakage to the environment" is intended to
include all flowpaths of contaminated secondary coolant to the environment either directly or
via systems which exhaust to the Plant Vent (e.g.; leakage to the Auxiliary Building ventilation
system) with the following exception: If the procedure in effect requires steaming the leaking
SG to the main condenser, the condenser off-gas (R15) pathway is excluded from this EAL
provided the release is both controlled and monitored. For Steam Generator Tube Ruptures,
this EAL is used in conjunction with the RCS Barrier SGTR EALSs to ensure proper
classification if the ruptured SG is also faulted outside of containment.

Barrier Analysis
Containment Barrier has been lost.
ESCALATION CRITERIA

This event will be classified and/or escalated based on the potential loss or loss of additional
barriers per EAL section 3.0.
EAL -3.3.4.b

Rev. 00
Page 12 of 2 ]



SGS EAL/RALTechnical Basis
DISCUSSION -

The primary intent of this EAL is to ensure, in conjunction with the RCS Barrier "Loss"
SGTR EAL, that Ruptured SGs that are also faulted outside of containment, are classified as
at least a Site Area Emergency. The threshold for establishing the bypass of containment was
intended to be a prolonged release of radioactivity from the ruptured SG directly to the
environment.

The secondary purpose of this EAL is to classify SG tube leak events which exceed Technical
Specification limits, but do not exceed the RCS Barrier SGTR thresholds. If a prolonged

release occurs from a SG during a leak, only an Unusual Event would be declared based on the
"Loss" of the containment barrier.

DEVIATION
None
REFERENCES

NUMARC NESP-007, PC4

EAL - 3.3.4.b
Rev. 00
Page 22 of 2



SGS EAL/RALTechnical Basis

4.0 Miscellaneous -

4.1 Emergency Coordinator Discretion
ALERT - 4.1.2

IC Other Conditions Exist Which In the Judgement of the Emergency Coordinator Warrant
Declaration of an Alert

EAL

Events are in progress or have occurred which, in the judgement of the Emergency

Coordinator, indicate EFFHER-one-ofthe-following:

¢ Plant safety systems (more than one) are, or may be degraded-and-Increased-ronitoring
¢ olantfunctions l '

e Criteria for declaration-ofan Al he ECG Introduction-Section-exi

e ANY plant Vital Structure is degraded or potentially degraded

e AND

e Increased monitoring of Safety Functions is warranted

hY

MODE - All
BASIS

Emergency Coordinator judgement to declare an Alert, based on the determination that Plant
Systems are, or may be degraded, should be implemented ONLY when conditions are not
explicitly addressed elsewhere in the ECG. This includes a determination by the SNSS that
hazards exist that have, or may have caused damage to more than one safety system or to a
plant vital structure. In addition, if plant conditions degrade to the point where increased
monitoring of plant functions is warranted to better determine the plants actual safety status
than an Alert classification may be appropriate.

Barrier Analysis

Additional guidance on EC judgement for Fission Product Barriers is found on the
Fission Product Barrier Table, Section 3.0.

EAL -4.1.2
Rev. 00
Page 1 of 2




SGS EAL/RALTechnical Basis
ESCALATION CRITERIA -
Emergency Coordinator Judgement
DISCUSSION
Dose consequences for an Alert, if a radiological release was ongoing, would only be a small
fraction of the EPA Protective action Guideline (PAG) plume exposure level, i.e., 10 to 100
mRem TEDE. Refer to ECG Section 6 if a radiological release is ongoing.
DEVIATION
None

REFERENCES

NUMARC NESP-0007, HA6, HA1.4, Section 3.7.
EPA-400

EAL - 4.1.2
Rev. 00
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~ 4.0 Miscellaneous -

4.1 Emergency Coordinator Discretion
SITE AREA EMERGENCY -4.1.3

IC Other Conditions Exist Which In the Judgement of the Emergency Coordinator Warrant
Declaration of a Site Area Emergency

EAL

Events are in progress or have occurred which, in the judgement of the Emergency

Coordinator, indicate_an Actual or likely major failure of plant functions needed for
protection of the public-EITHER-ene-of-the-foHowing:

BVE

MODE - All
BASIS

Emergency Coordinator judgement to declare a Site Area Emergency, based on the _
determination -that -the potential exists for an uncontrolled radiological release or the source l pre
term available in the Containment atmosphere could result in Site Boundary dose rates in

excess of 100 mRem/hr, should be implemented ONLY when conditions are not explicitly

addressed elsewhere in the ECG. In addition, any criteria that satisfies the definition of a Site

Area Emergency in the ECG Introduction Section, also warrants declaration under this EAL.

A Site Area Emergency is intended to be anticipatory of potential fission product barrier

failure, and allows offsite agencies to commence preparation for emergency response.

Barrier Analysis

Additional guidance on EC judgement for Fission Product Barriers is found on the
Fission Product Barrier Table, Section 3.

ESCALATION CRITERIA

EAL -4.1.3
Rev. 00
Page 1 of 2
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Emergency Coordinator Judgement
DISCUSSION

Radiological release rates during a Site Area Emergency declaration are not expected to result
in exposure levels which exceed the EPA Protective Action Guideline threshold values except
within the Site Boundary. However, plume exposure levels of 100 to < 1000 mRem TEDE
may be possible offsite and levels > 1000 mRem TEDE could be experienced onsite. Refer to
ECG Section 6 if a radiological release is ongoing.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HS3, Section 3.7.
EPA-400

EAL-4.1.3
Rev. 00
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~ 4.0 Miscellaneous -

4.1 Emergency Coordinator Discretion
GENERAL EMERGENCY - 4.1.4

IC Other Conditions Exist Which In the Judgement of the Emergency Coordinator Warrant
Declaration of a General Emergency

EAL

Events are in progress or have occurred which, in the judgement of the Emergency
Coordinator, indicate_an Actual or imminent substantial core degradation with the

potential for loss of containment-Either-one-of-the folowing:

. MODE - All

BASIS

Emergency Coordinator judgement to declare a General Emergency , based on the
determination that the potential for an uncontrolled radionuclide release exists, should be
implemented ONLY when conditions are not explicitly addressed elsewhere in the ECG. In
addition, any criteria that satisfies the definition of a General Emergency in the ECG
Introduction Section, also warrants declaration under this EAL. A General Emergency is
intended to be anticipatory of fission product barrier failure, and permits maximum offsite
intervention time.

Barrier Analysis

This EAL is intended for EC judgement for declaration at the General Emergency
level. Additional guidance on EC judgement for Fission Product Barriers is found on
the Fission Product Barrier Table, Section 3.0.

ESCALATION CRITERIA

EAL -4.1.4
Rev. 00
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DISCUSSION

Radiological release rates during a General Emergency may exceed the EPA Protective Action
Guidelines, i.e., > 1000mRem TEDE, for more than the immediate site area. ECG Section 6,
Radiological Releases/Occurrences should be consulted for releases of this magnitude.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HG2, Section 3.7.
EPA-400

EAL -4.1.4
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6.0 Radiological Releases/Occurrences -

6.1 Gaseous Effluent Release
UNUSUAL EVENT - 6.1.1.a

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds 2
Times the Radiological Technical Specifications for 60 minutes or longer

EAL -

Dose Assessment indicates EITHER one of the following at the MEA or
beyond as calculated on the SSCL:

e TEDE 4-Day Dose of >2.0E-01 mRem

e Thyroid-CDE Dose of > 6.8E-01 mRem
based on Plant Vent effluent sample analysis and not on a default Noble Gas to Iodine
Ratio

AND

Release is ongoing for > 60 minutes

MODE - All
BASIS

Dose Assessment at or beyond the MEA exceeding the EAL threshold, can result from a
Gaseous Radiological Release in excess of 2 times Technical Specifications. This condition
results from an uncontrolled release of radioactivity to the environment, resulting in elevated
offsite dose rates. The threshold for this EAL is NOT based on a specific offsite dose rate, but
rather on the loss of plant control implied by a radiological release of this magnitude that was
not isolated within 60 minutes. The final integrated dose is very low and is not the primary
concern. Classification is based on an ongoing release that does not comply with a license
condition. Unplanned is defined as any release for which a radioactive discharge permit was
not prepared, or a release that exceeds the conditions on the applicable permit.

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. As long as dose assessment is available, this EAL
should be used in place of EAL 6.1.1.d.

EAL - 6.1.1.a
Rev. 00
Page 13 of 2
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SGS EAL/RALTechnical Basis

It is not intended that the release be averaged over 60 minutes, but exceed 2 times the -
Technical Specification limit for 60 minutes or longer. In addition, it is intended that the
event be declared as soon as it is determined that the release will exceed 2 times the limit for
60 minutes or longer.

Barrier Analysis
N/A

ESCALATION CRITERIA -

Emergency Classification will escalate to an Alert when the effluent release concentration
increases to 200 times the Technical Specification limit.

DISCUSSION

Prorating the 500 mRem/yr criterion for the TEDE 4-day dose: time (8766 hr/yr); the 2 x
Tech. Spec. multiplier; and, Artificial Island's Allocation Factor of 0.5 (50% per site), the
associated site boundary dose rate would be 0.057 mRem/hr.

500mRem/ yr

TEDE 4-Day MEA Dose Rate = (
8766hr [ yr

)(2)(.5)=0.057TmRem/hr

This is rounded to .05 mRem/hr.

The TEDE 4-day Dose is based on a 4 hour release duration. Therefore .05 mRem/hr*4 hours
= 0.2 mRem.

Prorating the 1500 mRem/yr criterion for the Thyroid-CDE Dose: time (8766 hr/yr); the 2 x
Tech. Spec. multiplier; and, Artificial Island's Allocation Factor of 0.5 (50% per site), the
associated site boundary dose rate would be 0.17 mRem/hr.

1500mRem/ yr

Thyroid-CDE MEA Dose Rate = (
8766hr [ yr

)(2)(.5)=0.17mRem/hr

The Thyroid-CDE Dose is based on a 4 hour release duration. Therefore 0.17 mRem/hr*4
hours = 0.68 mRem.

DEVIATION
None
REFERENCES
EAL - 6.1.1.a
Rev. 00
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REFERENCES -

NUMARC NESP-007, AU1.4

Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents

NUMARC Draft White Paper, 7-25-94, 9-10-94

Technical Specification 3/4.11.2.1 l =

EAL -6.1.1.a
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6.0 Radiological Releases/Occurrences : y
6.1 Gaseous Effluent Release

UNUSUAL EVENT - 6.1.1.b

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds 2
Times the Radiological Technical Specifications for 60 minutes or longer

EAL

Dose Rate measured at the Protected Area Boundary or beyond EXCEEDS
.05 mRem/hr above normal background

AND

Release is ongoing for > 60 minutes:

MODE - All
BASIS

Measured Dose Rate at or beyond the Protected Area Boundary exceeding the EAL threshold
can result from a Gaseous Radiological Release in excess of 2 times Technical Specifications.
This condition results from an uncontrolled release of radioactivity to the environment,
resulting in elevated offsite dose rates. The threshold for this EAL is NOT based on a specific
offsite dose rate, but rather on the loss of plant control implied by a radiological release of this
magnitude that was not isolated within 60 minutes. The final integrated dose is very low and is
not the primary concern. Classification is based on an ongoing release that does not comply
with a license condition. Unplanned is defined as any release for which a radioactive
discharge permit was not prepared, or a release that exceeds the conditions on the applicable
permit.

It is not intended that the release be averaged over 60 minutes, but exceed 2 times Tech. Spec.
limits for 60 minutes or longer. Further, it is intended that the event be declared as soon as it
is determined that the release will exceed 2 times the limit for 60 minutes or longer.
Barrier Analysis
N/A
EAL - 6.1.1.b

Rev. 00
Page 1 of 2



SGS EAL/RALTechnical Basis
ESCALATION CRITERIA _ -

Emergency Classification will escalate to an Alert when effluent release concentration
increases to 200 times the Technical Specification limit.

DISCUSSION

Prorating the 500 mRem/yr criterion for: time (8766 hr/yr); the 2 x Tech. Spec. multiplier;
and, Artificial Island's Allocation Factor of 0.5 (50% per site), the associated site boundary
(MEA) dose rate would be 0.057 mRem/hr. -

500mRem/ yr

Protected Area Boundary Dose Rate = (
8766hr [ yr

)(2)(.5)=0.57mRem/hr

This is rounded to .05 mRem/hr

DEVIATION
None
REFERENCES

NUMARC NESP-007, AU1.3

Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents

NUMARC Draft White Paper, 7-25-94, 9-10-94.

Technical Specification 3/4.11.2.1 | P>

EAL - 6.1.1.b
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
UNUSUAL EVENT - 6.1.1.c
IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds

Two Times the 10CFR20, Appendix B limitsRadiological-Fechnical-Specifications for | fu/Z

60 minutes or longer

EAL

Gaseous effluent release sample analysis on EITHER one of the following indicates a
concentration of:

o >1:282.56E-023 nCi/cc Total Noble Gas Bz
e >1.113.71E-068 uCi/cc I-131

AND

. VRt
Dose Assessment results NOT available

AND

Release is ongoing for > 60 minutes

MODE - All
BASIS

A sample analysis of the release from all vent paths in excess of 2 times 10CFR20, Appendix B

B limitsTechnical-Speetfieations that continues for 60 minutes or longer represent an
uncontrolled situation and hence a potential degradation in the level of safety. The EAL

thresholds are based on 2 times 10CFR20, Appendix B limitsTechnical-Speetfication Noble |5ﬂ/ﬁ
Gas and Iodine release rates limits.

The final integrated dose is very low and is not the primary concern; rather it is the

degradation in plant control implied by the fact that the release was not isolated within 60

minutes. It is not intended that the release be averaged over 1 hour, but exceed 2 times

10CFR20, Appendix BFechnical-Specifieations limit for 1 hour. Further, it is intended that | 12724
the event be declared as soon as it is determined that the release will exceed 2 times the limit

for greater than 1 hour. Unplanned is defined as any release for which a radioactive

EAL -6.1.1.c
Rev. 00
Page 12 of 2 ]
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discharge permit was not prepared, or a release that exceeded the conditions on the applicable
permit. )

Barrier Analysis
N/A

ESCALATION CRITERIA

Emergency Classification will escalate to an Alert when the effluent release concentration

. . - . . . - - /
increase to 200 times 10CFR20, Appendix BFechnical-Speeification limit. | 6// -

DISCUSSION

Refer to Basis Section for EAL 6.1.1.d for the 10CFR20, Appendix B Noble Gas release rate
calculation.

10CFR20. Appendix B Thyroid Committed Dose release rate is calculated in the following
manner:

uCi/sec = 5S0mRem/year * (Allocation Factor)
(ODCM %/Q) * (ODCM THY DRCF)

WHERE: uCi/sec = 10CFR20, Appendix B Thyroid Committed Dose Release Rate
50mRem/year = 10CFR20. Appendix B thyroid Committed Dose limit
ODCM 7%/Q = Salem specific dispersion factor at the Site Boundary in sec/m>
(2.20E-06sec/m?)

ODCM DRCF THY = is the most limiting potential pathway
(inhalation, child, Thyroid I-131) dose rate conversion factor in
mRem/year/uCi/m* (1.62E+07mRem/year/uCi/m?)

Allocation Factor = 5.00E-01

uCi/sec = 50 mRem/ year * (5.00E-01)
(2.20E-06sec/m?) * (1.62E+07mRem/yr/uCi/ m?)

uCi/sec = 7.01E-01

7.01E-01uCi/sec * 2 = 1.40uCi/sec

1.40uCi/sec = 2 times the 10CFR20. Appendix B Release Rate for Thyroid Committed Dose

Calculation of the threshold sample concentrations are as follows:

EAL-6.1.1.c
Rev. 00
Page 22 of 2 |
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WSuete 5
wly fsee
+o

9.68F +04uCi/sec|q¢getod

Noble Gas Sample Concenrration = =1282.56E-
P 472x80000cfm | wl /52¢
023uCi/cc
¢poftolautl/ B
447
- +o
40 +004Ci/ sec| " o&1o0 wh/ .
I-131 Sample Concentration = 140 +004Ci / sec 4Lc =41143.71E-068Ci/cc
472x80000c¢fm
Where: 4772 = conversion factor (28,317 cc/ft3 x 1 min./60 sec.)
80000 cfm = Plant Vent Flow (normal)
The noble gas release rate of 4-849.68E+054 nCi/sec is obtained by
multiplying the 10CFR20, Appendix BFechnical-Speeification release rate of
2424 .84E+054 uCi/sec times 2.
The iodine release rate of 4:21.40E+040 uCi/sec is obtained by multiplying the
10CFR20, Appendix BFechnical-Specifieation release rate of 2-17.00E-+-
01uCi/sec times 2.
DEVIATION

Neone_The value for EAL 6.1.1.c is based on one meteorological case and one isotopic mixture
found in the ODCM. A radiological release based on this specific release rate could produce a

' TEDE Dose which would require an Alert classification or not meet the Unusual Event

classification, depending on the meteorological conditions and the isotopic mixture. EAL

6.1.1.c would not be used unless EAL 6.1.1.a (Dose Assessment) can not be used to

determine the classification, if any, due to the potential of this “default” EAL.

Two times the 10CFR20, Appendix B limits for noble gas and Iodine 131 are being used for
this EAL . due to concerns that the State of New Jersey have pertaining to this EAL and based
on the above mentioned uncertainties.

REFERENCES

NUMARC NESP-007, AU1.2, AU1.1, AU .4
Off-Site Dose Calculation Manual, Section 2.0
NUMARC Draft White Paper, 7/25/94; 9/10/94.
Technical Specification 3.11.2.1

EAL - 6.1.1.c
Rev. 00
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
UNUSUAL EVENT - 6.1.1.d

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds 2
times the 10CFR20, Appendix B for 60 minutes or longer

EAL

Valid Plant Vent Effluent Alarm

AND

Release Rate EXCEEDS 9.68E+ 04 uCi/sec Total Noble Gas
AND

Dose Assessment isresults NOT available VUA‘C

AND

Release is ongoing for > 60 minutes

MODE - All
BASIS

Valid High alarm and effluent release rate values exceeding the EAL threshold, can result

from a Gaseous Radiological Release in excess of 2 times 10CFR20, Appendix B limits. This 8/1/ 2
condition results from an uncontrolled release of radioactivity to the environment, resulting in

elevated offsite dose rates. The threshold for this EAL is NOT based on a specific offsite dose

rate, but rather on the loss of plant control implied by a radiological release of this magnitude

that was not isolated within 60 minutes. The final integrated dose is very low and is not the

primary concern. Valid is defined as the High alarm actuating specifically due to a Gaseous B /J/f/
Release exceeding 10 CFR 20, Appendix B limits, thus precluding unwarranted event

declaration as the result of spurious actuation. Classification is based on an ongoing release

that does not comply with a license condition. Unplanned is defined as any release for which

a radioactive discharge permit was not prepared, or a release that exceeds the conditions on the
applicable permit

EAL-6.1.1.d
. Rev. 00
Page 13 of 3 |
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The EAL value for Total Plant Vent release rate was determined using default X/Q values
from the ODCM which provides a less accurate method of evaluation release magnitude then
using dose assessment with real time meteorological data. For that reason, this EAL should not
be utilized if Dose Assessment is available. Dose Assessment will take in account actual
meteorological conditions, plant vent flows and plant vent effluent concentrations to provide a
more accurate assessment of a radiological release. If Dose Assessment is available than refer
to EAL 6.1.1.a -for classification.

The Total Noble Gas monitored Release Rate can be obtained from SPDS or inaccordance with ﬂ/ K L
S1.0P-AB.RAD-0001(Q) or S2.0P-AB.RAD-0001(Q) Abnormal Radiation.

It is not intended that the release be averaged over 60 minutes, but exceed 2 times 10 CFR20, |B/UP/
Appendix B limits for 60 minutes or longer. In addition, it is intended that the event be

declared as soon as it is determined that the release will exceed 2 times the limit for 60

minutes or longer.

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will be escalate to an Alert when the effluent release concentration
increases to 200 times the 10CFR20, Appendix B limits, l g e

DISCUSSION

Release rates thresholds for this EAL are obtained by multiplying the 10CFR20, Appendix B l ﬁ/ﬂz’?
release rate for Noble Gas of 4.84E4-04 uCi/sec times 2. This EAL does not include Iodine
Release Rates, since the Plant Vent does not have an Iodine detector.

10CFR20, Appendix B Calculation for Noble Gas

(100 mRem / year) * (Allocation Factor)
(ODCM X/ Q)*(ODCM DRCF)

uCi/Second =

WHERE:  uCi/Second = Total Noble Gas Release Rate from Salem (Unit 1 & Unit 2)
or Hope Creek (all Vents; NPV, SPV, FRVS, and HTV)
which would result in a TEDE Dose Rate of 50 mRem/year.

ODCM X/Q = Site Specific (Salem or Hope Creek) dispersion factor
at the Site Boundary in sec/ m3.

ODCM DRCF = Site Specific (Salem or Hope Creek) dose rate

EAL - 6.1.1.d
Rev. 00
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_conversion factor in mRem/year/uCi/ m3.
ODCM X/Q = 2.202-67E-O6sec/m’ | B
ODCM DRCF = 4.70E+027-86E+63 mRem/yr/uCi/m3
Allocation Factor = 5.00E-01

4.84E +042-40E-+03uCi/Second =

$a melm///‘
o _ | B

Joo m@mﬁ’r

(100 mRem/ yr)*(5.00E —-01)
(220F — 06 sec/ m*) * (4.70E + 02mRem / yr | uCi | m®)

4.84240E+034uCi/Second *2 = EAL value.is-the Hope-Creek H0CER20-Appendix-A—value: ,
9.68E+04uCi/sec is the EAL value. e

DEVIATION

The value for EAL 6.1.1.d is based on one meteorological case and one isotopic mixture found
in the ODCM. A radiological release based on this specific release rate could produce a
TEDE Dose which would require an Alert classification or not meet the Unusual Event
classification, depending on the meteorological conditions and the isotopic mixture. EAL
6.1.1.d would not be used unless EAL 6.1.1.a (Dose Assessment) can not be used to
determine the classification, if any, due to the potential uncertainty of this “default” EAL.

Two times the 10CFR20, Appendix B limits for noble gas ardJodine-131-are being used for | 34/ 2
this EAL, due to concerns that the State of New Jersey have pertaining to this EAL and based
on the above mentioned uncertainties.

The time limit has been increased from 15 minutes to 30 minutes, to allow additional time to 6 A/f’/
perform dose assessment, since the threshold for this EAL is only 20% of the value allowed

per NESP-007 and we do not wish to use this default EAL unless absolutely necessary.

REFERENCES

NUMARC NESP-007, AUL.1, AU1.4

= on 2 Orin A [

Off-Site Dose Calculation Manual, Section 2. - Gaseous Effluents
NUMARC Draft White Paper, 7-25-94, 9-10-94.
Technical Specification 3.11.2.1

EAL - 6.1.1.d
Rev. 00
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
ALERT - 6.1.2.a

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that exceeds 200
times Radiological Technical Specifications for 15 minutes or longer

EAL

Dose Assessment indicates EITHER one of the following at the MEA or beyond as

calculated on the SSCL:

e TEDE 4-Day Dose > 2.0E+01 mRem

e Thyroid-CDE Dose > 6.8E+01 mRem
based on Plant Vent effluent sample analysis and not on a default Noble Gas to Iodine 75
Ratio

AND

Release is ongoing for > 15 minutes

. MODE - All

BASIS

Dose Assessment at or beyond the MEA exceeding the EAL threshold , can result from a
Gaseous Radiological Release in excess of 200 times Technical Specifications. This condition
results from an uncontrolled release of radioactivity to the environment, resulting in
significantly elevated offsite dose rates. The threshold for this EAL is NOT based on a specific
offsite dose rate, but rather on the loss of plant control implied by a radiological release of this
magnitude that was not isolated within 15 minutes.. Classification is based on an ongoing
release that does not comply with a license condition. Unplanned is defined as any release for
which a radioactive discharge permit was not prepared, or a release that exceeds the conditions
on the applicable permit.

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. As long as dose assessment is available, this EAL
should be used in place of EAL 6.1.2.d.

It is not intended that the release be averaged over 15 minutes, but exceed 200 times the
. Technical Specification limit for 15 minutes or longer. In addition, it is intended that the
EAL - 6.1.2.a
Rev. 00
Page 1 of 2
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event be declared as soon as it is determined that the release will exceed 200 times the limit for
15 minutes or longer.

Barrier Analysis
N/A

ESCALATION CRITERIA

Emergency ClassificationFhis-event will be escalated to a Site Area Emergency when the
effluent release concentration increases to a level that would cause a 100 mRemsmrem dose at ?5
the Protective AreaMEA boundary.

DISCUSSION

Prorating the 500 mRem/yr criterion for the TEDE 4-day dose: time (8766 hr/yr); the 200 x
Tech. Spec. multiplier; and, Artificial Island's Allocation Factor of 0.5 (50% per site), the
associated site boundary dose rate would be 5.7 mRem/hr.

500mRem/ yr
8766hr / yr

TEDE 4-Day MEA Dose Rate = ( )(200(.5)=5.7mRem/hr

This is rounded to 5.0 mRem/hr.

The TEDE 4-day Dose is based on a default (assumed) 4 hour release duration. Therefore 5.0
mRem/hr x 4 hours = 20 mRem.

Prorating the 1500 mRem/yr criterion for the Thyroid-CDE Dose: time (8766 hr/yr); the 200
x Tech. Spec. multiplier; and, Artificial Island's Allocation Factor of 0.5 (50% per site), the
associated site boundary dose rate would be 17 mRem/hr.

1500mRem/ yr

Thyroid-CDE MEA Dose Rate = (
8766hr | yr

)(200)(.5)=17mRem/hr

The Thyroid-CDE Dose is based on a 4 hour release duration. Therefore 17-8 mRem/hr x 4 I f 5
hours = 68 mRem.

DEVIATION

None

REFERENCES

NUMARC NESP-007, AA1.4

EAL - 6.1.2.a
Rev. 00
Page 2 of 2
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Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents -
NUMARC Draft White Paper, 7/25/94; 9/10/94
Technical Specification 3.11.2.1

EAL - 6.1.2.a
Rev. 00
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
ALERT - 6.1.2.b

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that exceeds 200
times Radiological Technical Specifications for 15 minutes or longer

EAL

Dose Rate measured at the Protected Area Boundary or beyond EXCEEDS S mRem/hr
AND
Release is ongoing for > 15 minutes

MODE - All
BASIS

Measured Dose Rates at or beyond the MEA exceeding the EAL threshold , can result from a
Gaseous Radiological Release in excess of 200 times Technical Specifications. This condition
results from an uncontrolled release of radioactivity to the environment, resulting in
significantly elevated offsite dose rates. The threshold for this EAL is NOT based on a specific
offsite dose rate, but rather on the loss of plant control implied by a radiological release of this
magnitude that was not isolated within 15 minutes.. Classification is based on an ongoing
release that does not comply with a license condition. Unplanned is defined as any release for
which a radioactive discharge permit was not prepared, or a release that exceeds the conditions
on the applicable permit.

It is not intended that the release be averaged over 15 minutes, but exceed 200 times the
Technical Specification limit for 15 minutes or longer. In addition, it is intended that the
event be declared as soon as it is determined that the release will exceed 200 times the limit for
15 minutes or longer.

Barrier Analysis
N/A

ESCALATION CRITERIA ,

Emergency ClassificationThis-event will be escalated to a Site Area Emergency when effluent
release concentration increases to a level that would cause a 100 mRem dose at the Pprotected
Aarea Bboundary in-60-minutes-ortess-

EAL - 6.1.2.b
Rev. 00
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DISCUSSION

Prorating the 500 mRem/yr criterion for: time (8766 hr/yr); the 200 x Tech. Spec. multiplier;
and, Artificial Island's Allocation Factor of 0.5 (50% per site), the associated site boundary
dose rate would be 5.7 mRem/hr.

500mRem/ yr

Protected Area Boundary Dose Rate = (
8766hr [ yr

)(200)(.5)=5.7mRem/hr

This is rounded to 5 mRem/hr
DEVIATION

None

REFERENCES

NUMARC NESP-007, AA1.3

Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents
NUMARC Draft White Paper, 7/25/94; 9/10/94

Technical Specification 3.11.2.1

EAL - 6.1.2.b
Rev. 00
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
ALERT - 6.1.2.c
IC Any Unplanned Release of Gaseous Radioactivity to the Environment that exceeds 200

times the 10CFR20, Appendix B limitsRadielogical Fechnical-Speeifications for 1330 IWZ

minutes or longer

EAL

Gaseous effluent release sample analysis on EITHER one of the following indicates a
concentration of:

® >1.282.56E-+-001 xCi/cc Total Noble Gas gue

e >1113.71E-046 uCi/cc BI-131

AND / KO
’ TN

Dose Assessment results NOT available

AND

: Z
Release is ongoing for >1530 minutes | Bi=

MODE - All
BASIS

Total gaseous effluent sample analysis exceeding the EAL threshold for the Plant Vent, can

result from a Gaseous Radiological Release in excess of 200 times 10CFR20, Appendix B [3,1/;’/
limitsFeehnical-Speeifications. This condition results from an uncontrolled release of

radioactivity to the environment, resulting in elevated offsite dose rates. The threshold for this

EAL is NOT based on a specific offsite dose rate, but rather on the loss of plant control .
implied by a radiological release of this magnitude that was not isolated within 4530 minutes. |B”/ %
The final integrated dose is very low and is not the primary concern. Classification is based

on an ongoing release that does not comply with a license condition. Unplanned is defined as

any release for which a radioactive discharge permit was not prepared, or a release that

exceeds the conditions on the applicable permit.

It is not intended that the release be averaged over 4530 minutes, but exceed 200 times B N
10CFR20, Appendix BFechnical-Speeifications limit for 530 minutes or longer. Further, it is

EAL - 6.1.2.¢c
Rev. 00
Page 12 of 2 |



SGS EAL/RALTechnical Basis

intended that the event be declared as soon as it is determined that the release will exceed 200
times the limit for 4530 minutes or longer. ]EA/['L

EAL -6.1.2.c
Rev. 00
Page 22 of 2 |



SGS EAL/RALTechnical Basis
Barrier Analysis ) -
N/A
ESCALATION CRITERIA
Emergency Classification will escalate to a Site Area Emergency when effluent release -

concentration increases to a level that would cause a 100 mRem dose or Thyroid-CDE Dose of
500mRem for I-131 at the Protected Area Boundary.

DISCUSSION

Refer to Basis Section for EAL 6.1.2.d for the 10CFR20, Appendix B Noble Gas release rate

calculation or Basis Section for EAL 6.1.1.c for the 10CFR20, Appendix B Thyroid
Committed Dose Release Rate Calculation,

Calculation of the threshold sample concentrations are as follows:

4 Zgkto7
b fsec

P 1o
9.68E +06uCi / sec 9.456+04

472x80000cfin | 4, 4~ foec

Noble Gas Sample Concentration = |=1282.56E+-

081uCi/cc
Y20 ¢t103
mb feel
L40E +02uCi / to |
I-131 Sample Concentration = — H1 7 8¢ [-goEto2  |=1113.71E-046uCi/cc
472x80000cfm
Where: 472 = conversion factor (28,317 cc/ft3 x 1 min./60 sec.)

80000 cfm = Plant Vent Flow (normal)

The noble gas release rate of 4-849.68E+076 nCi/sec is obtained by multiplying the
10CFR20, Appendix BFechnical-Speeification release rate of 2-424.84E+054 nCi/sec times
200. The Iodine release rate of-4-21.40E+032 nCi/sec is obtained by multiplying the
10CFR20, Appendix BFechnical-Specification release rate of 2-+7.00E-+-01uCi/sec times
200.

DEVIATION

Nene The value for EAL 6.1.2.c is based on one meteorological case and one isotopic mixture
found in the ODCM. A radiological release based on this specific release rate could produce a

EAL -6.1.2.¢c
Rev. 00
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SGS EAL/RALTechnical Basis

classification, depending on the meteorological conditions and the isotopic mixture. EAL

6.1.2.c would not be used unless EAL 6.1.2.a (Dose Assessment) can not be used to
determine the classification, if any, due to the potential of this “default” EAL.

Two_hundred times the 10CFR20. Appendix B limits for noble gas and Jodine 131 are being
used for this EAL, due to concerns that the State of New Jersey have pertaining to this EAL
and based on the above mentioned uncertainties.

The time limit has been increased from 15 minutes to 30 minutes, to allow additional time to

perform dose assessment, since the threshold for this EAL is only 20% of the value allowed
per NESP-007 and we do not wish to use this “default” EAL, unless absolutely necessary.

REFERENCES

NUMARC NESP-007, AA1.2, AAl.1, AAl4
Off-Site Dose Calculation Manual, Section 2.0
NUMARC Draft White Paper, 7/25/94; 9/10/94
Technical Specification 3.11.2.1

EAL - 6.1.2.c
Rev. 00
Page 42 of 2
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SGS EAL/RALTechnical Basis

. 6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
ALERT - 6.1.2.d
IC Any Unplanned Release of Gaseous Radioactivity to the Environment that exceeds 200

times Radiological 10CFR20, Appendix B Limit for 30Fechnical-Specificationsfor15 | BVE

minutes or longer

EAL
Valid Plant Vent Effluent Alarm
AND
Release rate EXCEEDS 9.684-84E+067 pCi/sec Total Noble Gas lgre
AND
Dose Assessment resultsis NOT available I MkC
AND _
Release is ongoing for >>3045 minutes | BHE
. MODE - All
BASIS

Valid High alarm and effluent release rate values exceeding the EAL threshold, can result
from a Gaseous Radiological Release in excess of 200 times 10CFR20, Appendix B BT
LimitsTechnieal-Speeifieations. This condition results from an uncontrolled release of
radioactivity to the environment, resulting in elevated offsite dose rates. The threshold for this
EAL is NOT based on a specific offsite dose rate, but rather on the loss of plant control
implied by a radiological release of this magnitude that was not isolated within 15 minutes.
The final integrated dose is very low and is not the primary concern. Valid is defined as the
High alarm actuating specifically due to a Gaseous Release exceeding Technical Specification
limits, thus precluding unwarranted event declaration as the result of spurious actuation.
Classification is based on an ongoing release that does not comply with a license condition.
Unplanned is defined as any release for which a radioactive discharge permit was not
prepared, or a release that exceeds the conditions on the applicable permit.

The EAL value for Total Plant Vent release rate was determined using default X/Q values
from the ODCM which provides a less accurate method of evaluation release magnitude then
using dose assessment with real time meteorological data. For that reason, this EAL should not
be utilized if Dose Assessment is available. Dose Assessment will take in account actual

. meteorological conditions, plant vent flows and plant vent effluent concentrations to provide a

EAL -6.1.2.d
' Rev. 00
Page 11 of 3 |




SGS EAL/RALTechnical Basis

more accurate assessment of a radiological release. If Dose Assessment is available than refer

to EAL 6.1.2.a for classification. | BrT
The Total noble gas monitored Release Rate can be obtained from SPDS or inaccordance with
S1.0P-AB.RAD-001(Q) or S2.0P-AB.RAD-001(Q) Abnormal Radiation. MR~
It is not intended that the release be averaged over 3045 minutes, but exceed 200 times RIVE
10CFR20, Appendix BFechnical-Speeifieation limits for 3045 minutes or longer. In addition,

it is intended that the event be declared as soon as it is determined that the release will eXceed
200 times the limit for 30453 minutes or longer.

|ew®
Barrier Analysis
N/A
ESCALATION CRITERIA
Emergency ClassificationFhis-event will-be escalated to a Site Area Emergency when effluent

release concentration increases to a level that would cause a 100 mRemsmrem dose at the- RS
Pprotected Aarea Bboundary.

DISCUSSION

The release rate thresholds for this EAL are obtained by multiplying the 10CFR20, Appendix
B LimitFechnical-Speeifieation release rate of 4.84242E+054 uCi/sec for Noble Gases times
200. This EAL does not include Iodine Release Rates, smce the Plant Vent does not have an BVE
Todine detector. Noble eleaserate he-SHHm : 3 ; i p e

release-rates:
10CFR20. Appendix B Fechnieal-Speeifieation-Calculation for Noble Gas | gl
uCi/Second = 3100 mRemmrers/year * (Allocation Factor) | gt

(ODCM X/Q)  * (ODCM DRCF)

WHERE: uCi/Second = Total Noble Gas Release Rate from Salem (Unit 1 & Unit 2)

or Hope Creek (all Vents; NPV, SPV, FRVS, and HTV)

which would result in a TEDE Dose Rate of 250 RBNE
mRemmrer/year.

ODCM X/Q = Site Specific (Salem or Hope Creek) dispersion factor
at the Site Boundary in sec/m3.

ODCM DRCF = Site Specific (Salem or Hope Creek) dose rate
conversion factor in mRemsrem/year/ uCi/m3, | Bt
EAL -6.1.2.d
Rev. 00
Page 22 of 3 |




SGS EAL/RALTechnical Basis

ODCM X/Q = 2.20E-06 sec/m3
ODCM DRCF = 4.70E+02 mRemsmrem/yr/uCi/m3 | P=<
Allocation Factor = 5.00E-01
4.842-42E+054 uCi/Second = (5100 mRemmrem/year) * (5.00E-01)

(2.20E-06 sec/m3) * (4.70E+02 mRemsresm/yr/uCi/m3)

Bre

4.84242E+054 uCi/Second_* 200 = EAL value-is-the-SalemUnit-1-or2Technical

Specification-value- BV
9.68E+04uCi/sec = EAL value. -

DEVIATION

The value for EAL 6.1.2d is based on one meteorological case and one isotopic mixture found
in the ODCM. A radiological release based on this specific release rate could produce a
TEDE Dose which would require a General Emergency classification or not meet the Alert
classification, depending on the meteorological conditions and the isotopic mixture. EAL
6.1.2.d would not be used unless EAL 6.1.2.a (Dose Assessment) can not be used to
determine the classification, if any, due to the potential uncertainty of this “default” EAL.

BYE

Two hundred times the 10CFR20, Appendix B limits of 100 mRem/year noble gas are being
used for this EAL, due to concerns that the State of New Jersey had pertaining to this EAL
and based on the above mentioned uncertainties.

The time limit has been increased from 15 minutes to 30 minutes, to allow additional time to -
perform dose assessment, since the threshold for this EAL is only 20% of the value allowed
per NESP-007 and we do not wish to use this “default” EAL _ unless absolutely necessary.
Nene '

REFERENCES

NUMARC NESP-007, AA1.1, AAl.4 | Bs
Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents

OP-AB.RAD-0001

NUMARC Draft white paper, 7/25/94;9/10/94

Technical Specification 3.11.2.1

EAL - 6.1.2.d
Rev. 00
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S 1 .OP-AB.RAD-0001(Q)

ATTACHMENT 4

. " . (Pagelofl) .

TOTAL RELEASE RATE CALCULATION

NOTE

Attachment 5, 1TR41C Release Rate Tables, may be used to estimate Unit 1 Release
Rate using Plant Vent Flow Rate (cfm) and current TR41C reading in cpm. This value is
added to Unit 2 release rate to obtain total release rate. -

UNIT 1 NOBLE GAS RELEASE RATE CALCULATION USING IR41C:

uCi/sec = IR41C count rate (cpm) X 7.352E-6 X Plant Vent Flow Rate (cfm)
(A)

UNIT 2 NOBLE GAS RELEASE RATE CALCULATION USING 2R41C (Obtain from Unit 2):

pCi/sec = 2R41C count rate (cpm) X 7.013E-6 X Plant Vent Flow Rate (cfm)

®) |
UNIT 1 RELEASE RATE CALCULATION USING 1R16, PLANT VENT EFFLUENT:

l uCi/sec = 1R16 count rate (cpm) X 1.31E-5 X Plant Vent Flow Rate (cfm)

(®)

UNIT 2 RELEASE RATE CALCULATION USING 2R16, PLANT VENT EFFLUENT (Obtain
from Unit 2):

uCi/sec = 2R16 count rate (cpm) X 1.35E-5 X Plant Vent Flow Rate (cfm)

(D)
TOTAL RELEASE RATE = (A) + (B) (pl;eferred)
orR (B)+(C)
orR - (A) + (D)
o (CO)+([D)

Salem 1 Page 13 of 22 Rev. 10
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A'I'I‘ACHM'.ENT 1

(Page 4 of 7)
Q PROCESS RADIATION MONITORS

IF 1R41/L‘ Plant Vent Monitor-Noble Gas, is in ALARM,

A. ENSURE 1WG41, Gaseous Waste Discharge Valve, is CLOSED.

B. - TERMINATE gaseous release IAW appropriate Discharge of Gaseous
Waste procedure in effect.

C. Are all four Control Area Radiation Monitors
IR1A, 1RIB, 2R1A & 2R1B OPERABLE?

NO YES ————> GO TO Step 9.2.F TIME

v

D.  ALIGN Control Room Ventilation for ACCIDENT INSIDE AIR
IAW S1.0P-SO.CAV-0001(Q), Control Room Ventilation Operation.

E. NOTIFY Unit 2 NCO to ALIGN Control Room Ventilation for
ACCIDENT INSIDE AIR IAW S2.0P-SO.CAV-0001(Q), Control Room

[\ Ventilation Operation. _
F. LALETEXTE release rates every 30 minutes using one of the following:

o & o87an 4 gl
¢ Attachment 4, Total Release Rate Calculation ;ﬂﬁ ]
0
-
OR wot”
s
L 4 Attachment 5, 1R41C Release Rate Table (for Unit 1 por¢
release calculation).
é obioid relrnse BTes Fror SEOT +itmm e As$& Soms ST f5 (D gsc/_B
9.3  PLACE Auxiliary Building HEPA Plus Charcoal in service IAW
S1.0P-SO.ABV-0001(Q), Auxiliary Building Ventilation Operation.
9.4 COORDINATE with Chemistry and Rad Pro to PERFORM the following:

. 95

. satem 1

L 4 SAMPLE to determine source of increased activity
¢  LOCATE and ISOLATE source of activity

RECORD sample results in the Control Room Log.

Page 7 of 22 Rev. 10




sl .OP-AB.RAD-0001(Q)

ATTACHMENT 1
(Page 5 of 7) -

. ' PROCESS RADIATION MONITORS

10.0 IF 1RI16, Plant Vent Effluent Monitor is in ALARM,
THEN:

10.1 PLACE Auxiliary Building HEPA Plus Charcoal in service IAW
S1.0P-SO.ABV-0001(Q), Auxiliary Building Ventilation Operation.

10.2 Are all four Control Area Radiation Monitors
IR1A, lRlB,. 2R1A & 2R1B OPERABLE?

NO __ YES———> GO TO Step 10.5 TIME

v

10.3 ALIGN Control Room Ventilation for ACCIDENT INSIDE AIR
IAW S1.0P-SO.CAV-0001(Q), Control Room Ventilation Operation.

10.4 NOTIFY Unit 2 NCO to ALIGN Control Room Ventilation for ACCIDENT
INSIDE AIR IAW S2.0P-SO.CAV-0001(Q), Control Room Ventilation

. Operation.

10.5 CALCULATE release rates every 30 minutes using one of the following:
¢ Attachment 4, Total Release Rate Calculation

(' OR

¢ Attachment 5, 1R41C Release Rate Table (for Unit 1 portion of
release calculation).

Vg 0670)'-) “ e P
M 1 10.6 COORDINATE with Chemistry and Rad Pro to PERFORM the following:

5
% ¢ SAMPLE to determine source of increased activity

¢  LOCATE and ISOLATE source of activity

10.7 RECORD sample results in the Control Room Log.

Salem 1 | ~ Page 8 of 22 Rev. 10




Initiating
Condition

MODE
EAL#

|

ZO=HAaP» <XOZEHQRDZH

nwrrtE<EC

Action
Required

6.0. Radiological Releases/Occurrences

6.1 Gaseous Efflu

ent Release

- @
SGS ECG
Rev. 00

Page 1 674

Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds Two Times the Radiological Technical
Specifications for 60 Minutes or Longer

- e
(A A
6.1.1.a 6.1.1.b 6.1.1.c 6.1.1.d
Dose IF Measured IF Sample IF Alarm IF
Assessment Dose Rate Analysis Indications
Dose Assess.nent indicates Dose Rate measured at Gaseous effluent release Valid Plant Vent Effluent
EITHER one of the the Protected Area sample analysis on Alarm
following at the MEA or Boundary or beyond EITHER one of the following
beyond as calculated on the EXCEEDS indicates a concentration of: AND
SSCL: .05 mI}th/llzr abo(\i'e * > 1.28E-02 pCi/ce o  EXCEEDS
o ) normal backgroun elease rate 2
TEDE 4-Day Dose Total Noble Gas 4.84E+05 nCi/sec Total
> 2.0E-01 mRem ® > 1.11E-06 pCi/ce I-131 Noble Gas
[ J 1o
Thyroid-CDE Dose AND
> 6.8E-01 mRem
Dose Assessment is
NOT available

N
Tl
|

B4
A
prg
7
x

14

AT

AND

Release is o
>60m

ngoing for
inutes

y

THEN

Refer to Attachment 1
UNUSUAL EVENT




SGS EAL/RALTechnical Basis

6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
SITE AREA EMERGENCY - 6.1.3.a "
IC Boundary Dose Resulting from an Actual or Inminent Release of Gaseous
Radioactivity Exceeds 100 mRem Total Effective Dose Equivalent (TEDE) or 500
mRem Thyroid-CDE Dose for the actual or projected duration of the release

EAL

Dose assessment indicates EITHER one of the following at the MEA or beyond as
calculated on the SSCL:
TEDE 4-Day Dose >1.0E+02 mRem
Thyroid-CDE Dose >S5.0E+02 mRem  : - B
based on Plant Vent effluent sample analysis and default Noble Gas to Iodine Ratio

MODE - All
BASIS

The TEDE 4-Day Dose of 100 mRem corresponds directly to the NUMARC dose of 100
mRem.
The Thyroid-CDE Dose of 500 mRem corresponds directly to the NUMARC dose of 500
mRem.

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. Imminent is defined as expected to occur within 2
hours.

Ps

Barrier Analysis

N/A

EAL - 6.1.3.a
Rev. 00
Page 11 of 2 |



SGS EAL/RALTechnical Basis

ESCALATION CRITERIA ) -
Emergency ClassificationThis-event will be escalated to a General Emergency when actual or | % '
projected doses exceed EPA Protective Action Guidelines.

DISCUSSION

The EAL values provide a desirable gradient (one order of magnitude) between the Site Area
Emergency and General Emergency classifications. No site allocation factor (.5) is used in
this calculation due to the assumption that releases of this magnitude will be from one site.
The dose projection code assumes a 4 hour release utilizing current 15 minute average release
rate data. For the TEDE 4-day dose, 100 mRem/hr * 4hr = 400 mRem. For the Thyroid-
CDE dose 500 mRem/hr * 4 hr = 2000 mRem ¥he—'PE—DE—4—Bay—Bese—ef—1—99—mRem—rs—based
- 5 FS

MRC

REFERENCES

NUMARC NESP-007, AS1.3

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents

NUMARC Draft White Paper 7-25-94;9-10-94.

Rev. 00

|
EAL -6.1.3.a -
Page 23 of 2 I
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
SITE AREA EMERGENCY - 6.1.3.b
IC Boundary Dose Resulting from an Actual or Inminent Release of Gaseous
Radioactivity Exceeds 100 mRemmrem Total Effective Dose Equivalent (TEDE) or P > <
500mRem Thyroid CDE Dose for the actual or projected duration of the release _

EAL

Dose Rate measured at the Protected Area Boundary or beyond EXCEEDS 100 mRem/hr
AND
Release is expected to continue for > 15 minutes

MODE - All

BASIS

An actual dose rate of 100 mRemmrem/hr which is expected to continue for 15 minutes | s
indicates a substantial radiological release which could exceed the 10CFR20 Average Annual
Population exposure limit of 100 mRemsrem TEDE using the assumption of a one hour ps

release duration._Imminent is defined as expected to occur within 2 hours.

Barrier Analysis
N/A

ESCALATION CRITERIA
Emergency ClassificationThis-event will be-escalated to a General Emergency when actual or | Fs
projected doses exceed EPA Protective Action Guidelines.

DISCUSSION

An actual dose of 100 mRem Total Effective Dose Equivalent (TEDE) is based on the
10CFR20 annual average population exposure limit. Measured dose rates will be taken at the
Protected Area Boundary and a 15 minute threshold will be applied to be conservative.
Unless otherwise indicated, the conversion from whole body dose to TEDE is 1:1.
DEVIATION

EAL - 6.1.3.b
Rev. 00
Page 12 of 2 I
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None
REFERENCES

NUMARC NESP-007, AS1.4

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents

NUMARC Draft White Paper, 7/25/94; 9/10/94

EAL - 6.1.3.b
Rev. 00
Page 22 of 2 |
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
SITE AREA EMERGENCY - 6.1.3.c
IC Boundary Dose Resulting from an Actual or Imminent Release of Gaseous

Radioactivity Exceeds 100mRem Total Effective Dose Equivalent (TEDE) or 500 l Ps
mRem Thyroid-CDE for the actual or projected duration of the release

|
|
1 EAL

Analysis of field survey samples at the Protected Area Boundary indicates EITHER one of
the following:

e >4.36524 E+02 CCPM BN‘E‘
o >3.854:63E-07 pCi/cc I-131

MODE- All

. BASIS

The Corrected Counts per Minute (CCPM) value is based on reading(s) obtained using a

radiation count rate meter such as a RM-14 or E-140N with an HP260 probe attached. The
Iodine-131 field survey sample concentration threshold is based on I-131 dose conversion

factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-CDE Dose Rate of

500 mRem/hr_Thyroid for I-131. Imminent is defined as expected to occur within 2 hours. | Ps

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency ClassificationThis-event will be escalated to a General Emergency when actual or l Rrs
projected doses exceed EPA Protective Action Guidelines.

DISCUSSION
The release sample concentration calculations are as follows.

The sample concentration is calculated using the I-131 Dose Conversion Factor from EPA-
. 400:
EAL - 6.1.3.c
Rev. 00
Page 13 of 2 [
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Solving the following equation for uCi/cc: -

mRem/hr = (uCi/cc)(Dose Conversion Factor)

Then;
|08 409 m
whifee fbr Byt
+0
I-131 Sample Concentration = ( >00mRem/ hr. 1-30 ef"f/mW =3.85463E-
1L30E +09mRem/ uCi/ccl hr | o[ hr
07uCi/cc '

V /
Where 1.3008E+09 mRem/uCi/cc/hr is the Dose Conversion Factor from EPA-400, Table 5- |9/W5
4 and includes the EPA breathing rate.

The Corrected Counts per Minute reading is calculated using the I-131 Sample concentration,
and factors for using an RM-14 or E-140N with an HP260 probe.

Solving the following equation for CCPM:

uCi/cc = CCPM

(Detector Efficiency)(Collection Efficiency)(Conversion Factor - DPM to uCi)(Volume - fi3 )(Conversion Factor - cc to f3)

Then;
CCPM =
(3.854-63E-07uCi/cc)(0.9)(2.22E+06DPM/uCi)(2.00E-03CCPM/DPM) ﬁ M;/
(10£%)(2.832E+04ce/ft’) = 4.365-:24E+02 CCPM
Where:
2.00E-03 = Detector Efficiency - CCPM/DPM
0.9 (or 90%) = Collection Efficiency
2.22E+06 = Conversion factor - DPM/uCi
10 ﬁ3 = Volume
2.832E+04 = Conversion factor - cc to ft3
CCPM = Corrected Counts per Minute using an RM-14 or E-140N
with an HP260 probe.
DEVIATION
None
REFERENCES
EAL - 6.1.3.c
Rev. 00

Page 23 of 2 ' |
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NUMARC NESP-007, AS]1.4

EPA 400-R-92-001, Manual of Protective Action Guides and Protective. Actions for Nuclear
Incidents

FEMA REP-2, Rev. 1/July 1987, Guidance on Offsite Emergency Radiation Measurement
Systems, Phase-1 Airborne Release

SORC Summary 07/10/89

RPCS Thyroid Dose Commitment Factor Paper (NRP-94-0557), 11-22-94.

EAL -6.1.3.c
Rev. 00
Page 33 of 2
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release

SITE AREA EMERGENCY - 6.1.3.d

I1C Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds 100
mRem TEDE 4-Day Dose for 30 minutes or longer

EAL

Valid Plant Vent Effluent Alarm
AND

Total Plant Vent release rate EXCEEDS 8.47E+08 uCi/sec Total Noble Gas

AND

Dose Assessment results NOT available

AND

Release is ongoing for > 30 minutes

MODE - All
BASIS

Valid High alarm and effluent release rate values exceeding the EAL threshold, indicates a
substantial Gaseous Radiological Release which could exceed the 10CFR20 average annual

population exposure limit of 100 mRem TEDE, using the assumption of a one hour release
duration.

The EAL value for Total Plant Vent release rate was determined using default X/Q values
from the ODCM which provides a less accurate method of evaluation release magnitude then
using dose assessment with real time meteorological data. For that reason, this EAL should not
be utilized if Dose Assessment is available. Dose Assessment will take in account actual
meteorological conditions, plant vent flows and plant vent effluent concentrations to provide a
more accurate assessment of a radiological release. If Dose Assessment is available than refer
to EAL 6.1.3.a for classification,

EAL - 6.1.3.d
Rev. 00
Page 13 of 2
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The Total Noble Gas monitored Release Rate can be obtained from SPDS or inaccordance with

S1.0P-AB.RAD-001(Q) or S2.0P-AB.RAD-001(Q) Abnormal Radiation.

It is not intended that the release be averaged over 30 minutes, but that the Release Rate
exceed the EAL value for > 30 minutes.

Barrier Analysis

N/A -

ESCALATION CRITERIA

Emergency Classification will escalate to a General Emergency when effluent release
concentration increases to a level] that would cause a 1000 mRem dose at the Protected Area

Boundary

DISCUSSION

To obtain a site specific value to trigger the performance of dose assessment is not necessary,

since this will be done when the UE value is reached. This value will supply a set point to
classify a Site Area Emergency (SAE), if dose assessment has not been performed within 30

minutes.

The ODCM methodology calculates yearly values. To be consistent with the ODCM
methodology the SAE classification trigger point of 100 mRem/hour needs to be converted to a
yearly dose. This is done in the following manner;

365 days/vyear * 24 hours/ day = 8760 hours/year.

100 mRem/hour * 8760 hours/vear = 8.76E+05 mRem/year,

ODCM Dose Rate Conversion Factor = 4,70E+02mRem/year/uCi/m?

ODCM y/Q = 2.20E-06 Sec/m?

No allocation factor is used for SAE.

8.76E+05 mRem/vear = 8.47E+08 uCi/Sec
2.20E-06 Sec/m> * 4.70E+02mRem/year/uCi/m?

8.47E+08 uCi/Sec is the SAE Total Noble Gas Release Rate,
DEVIATION

EAL -6.1.3.d
Rev. 00
Page 23 of 2
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This EAL is based on default meteorological and isotopic mixture assumption as found in the
ODCM. Depending on actual meteorological conditions and isotopic mixture, the release rate
used as the threshold value in this EAL could produce TEDE value which could be within
Alert ranges or as high as the General Emergency threshold. This potential to overclassify or
underclassify this event is not desirable. To preclude/limit this possibility, PSE&G has used
30 minutes instead of 15 as in AS1.1. This extra 15 minutes would allow personnel to obtain
dose assessment projections from a second onsite computer should the primary location
computer fail. In addition, events that result in a release of this magnitude would required
degradation of multiple fission product barriers and should be classified per Section 3, fi3sion
Product Barriers.

REFERENCES

NUMARC NESP-007, AS1.1, AS1.4

Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents
NUMARC Draft White Paper, 7-25-94, 9-10-94.

Technical Specification 3.11.2.1

EAL -6.1.3.d
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
GENERAL EMERGENCY - 6.1.4.a
IC Boundary Dose Resulting from an Actual or Inminent Release of Gaseous
Radioactivity Exceeds 1000 mRem Total Effective Dose Equivalent (TEDE) or 5000
mRem Thyroid-CDE Dose for the actual or projected duration of the release

EAL

Dose assessment indicates EITHER one of the following at the MEA or beyond as
calculated on the SSCL.:

TEDE 4-Day Dose > 1.0E+03 mRem

Thyroid-CDE Dose > 5.0E+03 mRem

based on Plant Vent effluent sample analysis and noton a default Noble Gas to
Iodine Ratio

MODE - All
BASIS
The TEDE 4-Day Dose of 1000 mRem corresponds directly to the NUMARC dose of 1000

mRem which exceeds EPA Protective Action Guideline Criteria for a General Emergency.
The Thyroid-CDE Dose of 5000 mRem corresponds directly to the NUMARC dose of 5000

mRem, which exceeds EPA Protective Action Guideline criteria for a General Emergency.
Imminent is defined as expected to occur within 2 hours.

Barrier Analysis
N/A
ESCALATION CRITERIA
N/A
DISCUSSION

No site allocation factor (.5) is used in this calculation due to the assumption that releases of
this magnitude will be from one site.

EAL - 6.1.4.a
Rev. 00

Page 12 of 2
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REFERENCES -

NUMARC NESP-007, AG1.3

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents

NUMARC Draft White Paper 7-25-94; 9-10-94.

EAL - 6.1.4.a

Rev. 00
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
GENERAL EMERGENCY - 6.1.4.b
IC Boundary Dose Resulting from an Actual or Imminent Release of Gaseous

Radioactivity Exceeds 1000 mRemsrem Total Effective Dose Equivalent (TEDE) or
5000mRem Thyroid CDE Dose for the actual or projected duration of the release_ (=

EAL

Dose Rate measured at the Protected Area Boundary or beyond EXCEEDS 1000 mRem/hr
AND
Release is expected to continue for > 15 minutes |E§

MODE - All
BASIS

An actual dose rate of 1000 mRem/hr indicates the EPA Protective Action Guide may be
exceeded for the general public._Imminent is defined as expected to occur within 2 hours. | P<

Barrier Analyéis
N/A
ESCALATION CRITERIA
N/A
DISCUSSION

An actual projected dose of 1000 mRem Total Effective Dose Equivalent (TEDE) is based on
the EPA protective action guidance which indicates that public protective actions are indicated
if the dose exceeds 1 Rem whole body. This is consistent with the emergency class description
for a General Emergency. A release rate equivalent to 1000 mRem/hr boundary dose rate may
also be used if TEDE projections are not available. Unless otherwise indicated, the conversion
from whole body dose to TEDE is 1:1.

DEVIATION

None
EAL -6.1.4.b
Rev. 00
Page 12 of 2 | |
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NUMARC NESP-007, AG1.4

SGS EAL/RALTechnical Basis

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear

Incidents

Page 22 of 2
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
GENERAL EMERGENCY - 6.1.4.c
IC Boundary Dose Resulting from an Actual or Imminent Release of Gaseous

Radioactivity Exceeds 1000mRem Total Effective Dose Equivalent (TEDE) or 5000 I 23
mRem Thyroid-CDE for the actual or projected duration of the release

EAL

Analysis of field survey samples at the Protected Area Boundary indicates EITHER one of
the following:
>4.36524E+ 03 CCPM RVE
> 3.854:63E-06 pCi/cc I-131

MODE - All
BASIS

The Corrected Counts per Minute (CCPM) value is based on reading(s) obtained using a
radiation count rate meter such as a RM-14 or E-140N with an HP260 probe attached. The

Todine-131 field survey sample concentration threshold is based on I-131 dosc eemparisor | Ps
factors from EPA-400. The thresholds are based on a dose rate of 5000 mRem/hr Thyroid
CDE for }-131._Imminent is defined as expected to occur within 2 hours. | £s

Barrier Analysis
N/A
ESCALATION CRITERIA
N/A
DISCUSSION
The release sample concentration calculations are as follows.
The sample concentration is calculated using the I-131 Dose Factor from EPA-400:

Solving the following equation for uCi/cc:
EAL - 6.1.4.c

Rev. 00
Page 13 of 2 |




SGS EAL/RALTechnical Basis

mRem/hr = (uCi/cc)(Dose Conversion Factor)

Then;

I-131 Sample Concentration =

(

uCi/cc =

|-66+0 mR
mb /00/ M BVE
2000mRem / hr aw7 b )=3.854-63E-06uCilcc —
L30E +09mRem/ uCi / cc/ hr | 4,k /u, hr
Where 1.3008E+09 mRem/uCi/cc/hr is the Dose conversion factor from EPA-400, Table 5-4 | BNE
and includes the EPA breathing rate.
The Corrected Counts per Minute reading is calculated using the I-131 Sample concentration,
and factors for using an RM-14 or E-140N with an HP260 probe.
Solving the following equation for CCPM:
CCPM
(Detector Efficiency)(Collection Efficiency)(Conversion Factor - DPM to uCi)(Volume - ft3 )(Conversion Factor - cc to fi3)
Then;
CCPM = :
(3.854-63E-06uCi/cc)(0.9)(2.22E+06DPM/nCi)(2.00E- I B¥E
03CCPM/DPM)(10ft’)(2.832E +04cc/ft’) |
RNT

= 4.365-24E+03 CCPM

Where:
2.00E-03 =
0.9 (or 90%) =
2.22E+06 =

1013 =

/2. 832E+04 =

Detector Efficiency - CCPM/DPM

Collection Efficiency

Conversion factor - DPM/uCi

Volume

Conversion factor - cc to fi3

- CCPM =

using an RM-14 or E-140N with an HP260 probe.

DEVIATION

None

REFERENCES

Page 23 of 2
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NUMARC NESP-007, AG1.4

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear

Incidents

FEMA REP-2, Rev. 1/July 1987, Guidance on Offsite Emergency Radiation Measurement

Systems, Phase-1 Airborne Release

SORC Summary 07/10/89

RPCS Thyroid Dose Commitment Factor Paper ( NRP-94-0557); 11-22-94. PS

EAL - 6.1.4.c
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release

GENERAL EMERGENCY - 6.1.4.d

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds
1000 mRem TEDE 4-Day Dose for 30 minutes or longer

EAL

Valid Plant Vent Effluent Alarm

AND

Total Plant Vent release rate EXCEEDS 8.47E+09 uCi/sec Total Noble Gas

AND

Dose Assessment results NOT available

AND

Release is ongoing for > 30 minutes

Valid High alarm and effluent release rate values exceeding the EAL threshold, indicates a
substantial Gaseous Radiological Release which could exceed the EPA Protective Action Guide
exposure of 1000 mRem TEDE, using the assumption of a one hour release duration.

The EAL value for Total Plant Vent release rate was determined using default X/Q values
from the ODCM which provides a less accurate method of evaluation release magnitude then
using dose assessment with real time meteorological data. For that reason, this EAL should not
be utilized if Dose Assessment is available. Dose Assessment will take in account actual
meteorological conditions, plant vent flows and plant vent effluent concentrations to provide a
more accurate assessment of a radiological release. If Dose Assessment is available than refer
to EAL 6.1.4.a for classification. The Total Noble Gas monitor Release Rate can be obtained
from SPDS or inaccordance with S1.OP-AB.RAD-001(Q) or S2.0P-AB.RAD-0001(Q)

EAL -6.1.4.d
Rev. 00
Page 1+ of 2
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Abnormal Radiation. It is intended that the release be averaged over 30 minutes, but that the
Release Rate exceed the EAL value for > 30 minutes.

Barrier Analysis

N/A

ESCALATION CRITERIA

NONE -

DISCUSSION

To obtain a site specific value to trigger the performance of dose assessment is not necessary,
since this will be done when the UE value is reached. This value will supply a set point to
classify a General Emergency (GE), if dose zssessment has not been performed within 30
minutes.

The ODCM methodology calculates vearly values.. To.be consistent with the ODCM
methodology the GE ciassification trigger point of 1000 mRem/hour needs to be converted to &
yearly dose. This is done in the following manner;

365 days/year * 24 hours/ day = 8760 hours/year.

1000 mRem/hour * 8760 hours/vear = 8.76E+06 mRem/year.

ODCM Dose Rate Conversion Factor = 4.70E+02mRem/vear/uCi/m>

ODCM 7/Q = 2.20E-06 Sec/m?

No allocation factor is used for GE.

8.76E+06 mRem/year = 8.47E4+09 uCi/Sec
2.20E-06 Sec/m> * 4.70E+02mRem/year/uCi/m?>

8.47E+09 uCi/Sec is the GE Total Noble Gas Release Rate.

DEVIATION

This EAL is based on default meteorological and isotopic mixture assumptions as found in the
ODCM. Depending on actual meteorological conditions and isotopic mixture, the Release
Rate used as the threshold value in this EAL could produce TEDE values which could be
within Alert or Site Area Emergency Thresholds. This potential to underclassify this Event is
not desirable. To preclude/limit this possibly, PSE&G has used 30 minutes instead of 15 as in

EAL - 6.1.4.d
Rev. 00
Page 23 of 2
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AS1.1. This extra 15 minutes would allow personnel] to obtain Dose Assessment projects from
a second computer should the primary location_computer fail. In addition events that result in

a release of this magnitude would require degradation of multiple Fission Product Barriers and
should be promptly classified.

REFERENCES

NUMARC NESP-007, AG1.1, AGl.4

OP-AB.ZZ7-126(Q), Abnormal Releases of Gaseous Radioactivity

Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents -
NUMARC Draft White Paper, 7-25-94, 9-10-94.

Technical Specification 3.11.2.1

EAL - 6.1.4.d
Rev. 00
Page 33 of 2
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6.0 Radiological Releases/Occurrences

6.2 Liquid Effluent Release

UNUSUAL EVENT - 6.2.1

IC Any Unplanned Release of Liquid Radioactivity to the Environment that Exceeds Two
Times the Radiological Technical Specifications for 60 minutes or longer

EAL

Valid Alarm from ANY one of the following RMS Channels:
Containment Fan Coil Process (R13)
Liquid Radwaste Disposal Process (R18)
Steam Generator Blowdown Process (R19)
Chemical Waste Basin Process (2R37)

AND _

Sample analysis of liquid effluent indicates concentration in excess of 2 times Tech. Spec.
limits

AND

Release continues for > 60 minutes after the alarm occurs

MODE - All
BASIS

Releases in excess of 2 times Technical Specifications that continue for 60 minutes represent
an uncontrolled situation and hence a potential degradation in the level of safety. The final
integrated dose is very low and is not the primary concern. Rather it is the degradation in
plant control implied by the fact that the release was not isolated within 60 minutes. The
calculation called for in this EAL should also be conducted whenever a liquid release occurs
for which a radioactive release authorization wasn't prepared or that exceeds the conditions on
the radioactive release authorization (e.g. minimum dilution, alarm setpoints, etc.).

It is not intended that the release be averaged over 60 minutes, but exceed 2 times Technical
Specifications limit for 60 minutes or longer. Further, it is intended that the event be declared
as soon as it is determined that the release will exceed 2 times the limit for 60 minutes or
longer._Unplanned is defined as any release for which radioactive discharge permit was not
prepared, or a release that exceeds the conditions on the applicable permit.

Barrier Analysis

N/A

EAL - 6.2.1
Rev. 00
Page 1 of 2
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ESCALATION CRITERIA ‘ -

This event will be escalated to an Alert when Liquid Effluent Release exceeds 200 times
Technical Specification limits.

DISCUSSION

The radiation monitors selected for this EAL monitor radioactivity before it is discharged into
the Delaware River and warns personnel of an excessive amount of radioactivity (greater than
Technical Specification limits) being released to the environment. -

DEVIATION

None

REFERENCES

NUMARC NESP-007, AU1.2

Off-Site Dose Calculation Manual, Section 1.0 - Liquid Effluents
Technical Specifications 3.11.1.1 (U1 and U2)

EAL -6.2.1
Rev. 00
Page 33 of 2
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. 6.0 Radiological Releases/Occurrences

6.2 Liquid Effluent Release

ALERT - 6.2.2

IC Any Unplanned Release of Liquid Radioactivity to the Environment that Exceeds 200
Times the Radiological Technical Specifications for 15 minutes or longer

EAL

Valid Alarm from ANY one of the following RMS Channels:
Containment Fan Coil Process (R13)
Liquid Radwaste Disposal Process (R18)
Steam Generator Blowdown Process (R19)
Chemical Waste Basin Process (2R37)

AND

‘Sample analysis of liquid effluent indicates concentration in excess of 200 times Tech.
Spec. limits

AND -

. Release continues for > 15 minutes after the alarm occurs

MODE - All
BASIS

Releases in excess of 200 times Technical Specifications that continue for 15 minutes
represent an uncontrolled situation and hence a potential degradation in the level of safety.
This event escalates the Unusual Event by a factor of 100. The required release duration was
reduced to 15 minutes in recognition of the increased severity of a release of this magnitude.
The calculation called for in this EAL should also be conducted whenever a liquid release
occurs for which a radioactive release authorization wasn't prepared or that exceeds the
conditions on the radioactive release authorization (e.g. minimum dilution, alarm setpoints,

etc.)._Unplanned is defined as any release for which a radioactive permit was not prepared,
or a release that exceeds the conditions on the applicable permit.

It is not intended that the release be averaged over 15 minutes, but exceed 200 times Technical
Specifications limit for 15 minutes or longer. Further, it is intended that the event be declared
as soon as it is determined that the release will exceed 200 times the limit for 15 minutes or
longer.

. E Barrier Analysis

EAL - 6.2.2
Rev. 00
Page 11 of 2
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ESCALATION CRITERIA _ -
N/A
DISCUSSION

The radiation monitors selected for this EAL monitor radioactivity before it is discharged into
the Delaware River and warns personnel of an excessive amount of radioactivity (greater than
Technical Specification limits) being released to the environment.

DEVIATION
None

REFERENCES

NUMARC NESP-007, AA1.2
Off-Site Dose Calculation Manual, Section 1.0 - Liquid Effluents

EAL - 6.2.2
Rev. 00
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6.0 Radiological Releases/Occurrences

6.3 In-Plant Radiation Occurrences
UNUSUAL EVENT - 6.3.1.a
IC Unplanned Increase in Plant Radiation

EAL -

Unplanned increase in-plant radiation levels inside the Protected Area > 1000 times
normal as indicated by EITHER one of the following:

Permanent or portable Area Radiation Monitors

General Area Radiological Survey

' MODE - All
BASIS

An Unplanned increase in radiation levels within the Protected Area by a factor of 1000

. times over normal represent a degradation in the control of radioactive material and a potential
degradation in the level of safety of the plant. Unplanned is defined as those events or
conditions which are not associated with a planned evolution, such that radiation levels are
increasing in an uncontrolled manner. This condition specifically represents an uncontrolled
increase in radiation levels within the Protected Area. Planned evolutions which cause elevated
radiation levels do not warrant classification under this EAL.

Barrier Analysis
N/A
ESCALATION CRITERIA

This event will be escalated to an Aleft when radiation levels increase to a level that would
impede access to areas required for the safe shutdown of the plant.

DISCUSSION

Normal level is considered as the highest reading in the past 24-hours excluding current peak
values. RMS strip charts, RMS computer and/or SPDS can be used to confirm these values.

EAL-6.3.1.a
Rev. 00
Page 1+ of 2
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DEVIATION

NUMARC IC AU2 includes unexpected.increases in Airborne concentration in addition to
plant radiation. The corresponding Hope Creek IC does not address Airborne concentration,
since an increase in Airborne concentration is not addressed in the example EALSs or the basis
for the Unusual Event or Alert. Apparently, the Airborne concentration example EAL was
deleted by NUMARC, but the corresponding IC was overlooked.

REFERENCES

NUMARC NESP-007, AU2.4

EAL - 6.3.1.a
Rev. 00
Page 2% of 2
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6.0 Radiological Releases/Occurrences -
6.3 In-Plant Radiation Occurrences
UNUSUAL EVENT - 6.3.1.b

IC Unplanned increase in Plant Radiation

EAL

An uncontrolled level decrease in the Refueling Cavity as indicated by EITHER one of the
following:

Visual observation

RVLIS - Refueling Mode

MODE - 6
BASIS

This EAL condition indicates a possible failure of the Refueling Cavity Seal or RHR System
that results in inventory loss from the Refueling Cavity when flooded. Coverage of these
events is appropriate due to the potential for increased doses to plant staff. These events have
a long lead time relative to potential for radiological release outside the site boundary, thus the
impact to public health and safety is very low. Classification as an Unusual Event is warranted
as a precursor to a more serious event._Uncontrolled means that the level decrease can not be

terminated, o . Leve! cppror be MeivTarvad loy OpoRORR QTIEM,

Barrier Analysis
N/A
ESCALATION CRITERIA

This event will be escalated to an Alert as a result of uncovery of a fuel assembly and/or
indication of high radiation levels on the refueling floor.

DISCUSSION

Design of the Refueling Cavity is such that a liner failure in these volumes is unlikely;
however, should such a failure occur, it would come under this EAL. If uncovery of fuel
elements occur or if there is indication of high radiation levels on the refuel floor then the
event will be classified as an Alert.
EAL - 6.3.1.b
Rev. 00
Page 12 of 2
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During refueling operations the Reactor Vessel and Refuel Cavity are flooded. During fuel
handling operations, the Fuel Transfer Tube will connect the Reactor Cavity and the Spent
Fuel Pool. An unexplained lowering of Refuel Cavity level or Spent Fuel Pool level can be an
indication that these volumes are draining. A drop in Reactor Cavity and Spent Fuel Pool
level may result in a Spent Fuel Pool low level alarm. This alarm would be validated by
visual observation of lowering level in the Refuel Cavity/Spent Fuel Pool.

DEVIATION

NUMARC states that this EAL will be applicable in all modes of operation. In modes other
than Mode 6 the Reactor Vessel head will be fully tensioned and there will be no
interconnection between the Refueling Cavity and the Spent Fuel Pool. In other modes, a loss
of Reactor Vessel inventory is addressed in Section 3. Uncontrolled loss of water level in the
Spent Fuel Pool, however, is classified under EAL 6.3.1.c in all modes of operation.

REFERENCES

NUMARC NESP-0)7, AU2.1
OP-AR.ZZ-0003(Q) OHA-C35°
OP-AB.FUEL-0002(Q)

EAL - 6.3.1.b
Rev. 00
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6.0 Radiological Releases/Occurrences
6.3 In-Plant Radiation Occurrences
UNUSUAL EVENT - 6.3.1.c

IC  Unexpected increase in Plant Radiation

EAL

Valid SFP Low Level alarm - OHA C-3§
AND
Visual observation of an uncontrolled level decrease in the Spent Fuel Pool

MODE - All
BASIS

These EAL conditions indicate a possible failure of the Spent Fuel Pool Cooling System that

results in inventory loss from the Spent Fuel Pool. This EAL also works in conjunction with

the loss of Refueling Cavity EAL for Mode 6 operations, with the Spent Fuel Pool and

Refueling Cavity connected via the Fuel Transfer Canal. Coverage of this event is appropriate

due to the potential for increased doses to plant staff. This event has a long lead time relative

to potential for radiological release outside the site boundary, thus the impact to public health

and safety is very low. Classification as an Unusual Event 1s warranted as a precursor to a

more serious event._Uncontrolled means that the level decrease can not be terminated, 4.2 | (22
Lfvel (awroT be M C/NTo,»ol by opedanc oc7eor.

Barrier Analysis

N/A

ESCALATION CRITERIA

Emergency ClassificationFhis-event will be-escalated to an Alert as a result of uncovery of a Ps

irradiated fuel as indicated by fuel-assembly-and/orindication-of-high radiation levels in the
fuel handling building.

DISCUSSION

Design of the Spent Fuel Pool is such that a liner failure in this volume is unlikely; however,
should such a failure occur, it would be classified under this EAL. Lowering of water level in
the Spent Fuel Pool to below the level of the spent fuel bundles may result in an increase in
EAL - 6.3.1.c
Rev. 00
Page 12 of 2 |
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the airborne contamination level in the Fuel Handling Building. If uncovery of fuel elements
occur or if there is indication of high radiation levels in the fuel handling building then the
event will be classified as an Alert.

This alarm would be validated by visual observation of lowering level in the Spent Fuel Pool.
The added requirement for an uncontrolled decrease in SFP level with a low level alarm is
included to allow normal makeup to recover level for minor level deviations due to
evaporation losses, etc.

DEVIATION -
None

REFERENCES

NUMARC NESP-007, AU2.2

OP-AR.ZZ-0003(Q) OHA-C35
OP-AB.FUEL-0002(Q)

EAL - 6.3.1.c
Rev. 00
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6.0 Radiological Releases/Occurrences -

6.3 In-Plant Radiation Occurrences
ALERT - 6.3.2.a

IC  Release of Radioactive Material or increases in Radiation Levels within the facility that
impedes operation of systems required to maintain safe operations or to establish or
maintain cold shutdown

EAL

Unplanned increase in-plant radiation levels inside the Protected Area by a factor 1000 over
normal as indicated by EITHER one of the following:

Permanent or portable Area Radiation Monitors

General Area Radiological Survey
AND

“|"Uniplanned Dose Rate > 2000 mRem/hr above normal in any area of the plawt which .| | /£ -

requires access to maintain plant safety functions (excluding the Control Roci or CAS)

MODE - All
BASIS

The term "unplanned" is defined as those events which are not associated with a pre-planned
evolutions such that radiation levels are increasing for reasons which cannot be immediately
explained. The EAL addresses radiation levels which would impede operation of systems
required to maintain safe operations or to establish or maintain cold shutdown.
RadiationRadiatiens levels could be indicated by ARM or radiological survey. It is the | ps
impaired ability to operate the plant that results in the actual or potential substantial
degradation of the level of safety of the plant. The Dose Rate of 2000 mRem/hr was chosen
as a threshold based upon NAP-24 Administrative Dose Limits and Extension criteria which
has Senior Radiation Protection Supervisor approval required prior to exceeding 2000
mRem/yr. This valve is low enough to allow any increase in normal radiation level, by a
factor of 1000, to be classified as an Unusual Event per EAL 6.3.1.a.

Barrier Analysis

N/A

EAL-6.3.2.a
Rev. 00
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ESCALATION CRITERIA

Emergency Classification will escalate to a Site Area Emergency when loss of control of
radioactive materials causes significant offsite doses.

DISCUSSION

Emergency Coordinator judgement must be used to determine areas that contain systems that
must be operated manually, or require local surveillances to assure reliable support of safe
plant operation for the conditions that exist. Areas having equipment that must be operated
locally during an accident and areas along associated access routes require HP coverage and
continuous update of changing radiological conditions.

Areas of the plant which require acess,g\t%lérr%rll iﬁ—glgﬁcs(aegt‘;rfunctions include but are not
limited to :

4kv Switchgear Room Radwaste Control Center

CCW Pump Room Corridor next to the Spent Fuel Pit Hx Room VyLC«

CCW Hx Room Electrical Control Center o ‘
~Chemistry-Fab- Aux Feedwater Pump & Valve Area

Primary-Sample Room~ Diesel Oil Supply Tank Compartment

LCountingRoom- Electrical Relay and Switchgear Room

100 ft Chiller Area Boric Acid Evaporator Room Unit 1

Diesel Generator Compartment Boric Acid Evaporator Room Unit 2

Diesel Generator Control Room BROGS SO0k REnoTe ShAuldow
Coes fesidval Mf'/(’ewuzfs/m QZpves

DEVIATION

None

REFERENCES

NUMARC NESP-007, AA3.2

NC.NA-AP.ZZ-0024(Q)- Radiation Protection Program N RC
S-C-VAR-MDC-1518 Rev 0, Draft

EAL - 6.3.2.a
Rev. 00
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6.0 Radiological Releases/Occurrences -

6.3 In-Plant Radiation Occurrences
ALERT - 6.3.2.b

IC Release of Radioactive Material or increases in Radiation Levels within the facility that
impedes operation of systems required to maintain safe operations or to establish or
maintain cold shutdown

EAL

Unplanned radiation levels > 15 mRem/hr in EITHER one of the following:
The Control Room
The Security Central Alarm Station (CAS)

MODE - All
BASIS

The term "unplanned" is defined as those events which are not associated with a pre-planned
evolutions such that radiation levels are increasing for reasons which cannot be immediately
explained. The EAL addresses radiation levels which would jeopardize continuous occupancy

of the Control Room or Security CAS. RadiationRadiatiens levels could be indicated by ARM | 1Z4
. or radiological survey. It is the impaired ability to operate the plant that results in the actual

or potential substantial degradation of the level of safety of the plant. In addition, unplanned
increases in in-plant radiation levels represent a degradation in the control of radioactive

materials and represent a degradation in the level of safety of the plant.

Barrier Analysis
N/A
ESCALATION CRITERIA

This event will be escalated to a Site Area Emergency when loss of control of radioactive
materials causes significant off-site doses.

DISCUSSION

The Control Room and Security Central Alarm Station general area radiation level threshold is
set at 15 mRem/hr and was chosen because continuous occupancy is required. This is

EAL - 6.3.2.b
Rev. 00
Page 12 of 2 |
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consistent with General Design Criteria 19, which addresses continuous occupancy of the
Control Room for 30 days after an accident. Additionally, since the Control Room is
shielded, this radiation level represents a serious loss of control of radioactive material.

The Security Secondary Alarm Station (SAS) was excluded because it is fully redundant to the
Security CAS. For a radiological event, SAS would be evacuated, with all Security functions
performed by the CAS.

Events which may require Control Room evacuation to establish or maintain Cold Shutdown
will be classified per Section 8 EALs. -

DEVIATION
None
REFERENCES

NUMARC NESP-007, AA3.1
10CFR50

EAL - 6.3.2.b
Rev. 00
Page 22 of 2
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6.0 Radiological Releases/Occurrences -

6.3 In-Plant Radiation Occurrences
ALERT - 6.3.2.c

IC Major Damage to Irradiated Fuel or Loss of Water Level that has or will result in the
Uncovering of Irradiated Fuel Outside the Reactor Vessel

EAL
Major Damage to Irradiated Fuel reported in the Fuel Handling Bidg.
AND '
Valid High Alarm is received on EITHER one of the following:
RS
R32
AND
Valid High Alarm received from EITHER one of the following RMS channels:
R41 '
R45
MODE - All
BASIS

Major Damage to an irradiated fuel bundle that results in a High Fuel Handling Building
Radiation Monitor alarm coincident with a Plant Vent Exhaust Process Radiation Monitor
alarm warrants declaration of an Alert, due to the potential for an offsite release exceeding the
Technical Specification limit. The intent of this EAL is to classify those events that result in
the actual release of fission products from an irradiated Fuel Bundle, due to physical damage.
Events that result in increased radiation levels due to shine, as a result of decreased shielding,
but do not involve a release of fission products should not be classified under this EAL, but
should be classified EAL 6.3.2.e, when those conditions exist. R45 was selected as a plant
vent monitor for those events which result in R41 being deenergized or Out Of Service due to
the magnitude of the release.

Major Damage is defined as physical damage to an Irradiated Fuel Bundle that results from
either dropping or physical contact with other components, such that the magnitude of the
damage specifically results in actuation of an Area Radiation Alarm. Valid is defined as the
High alarm occurring as a result of the damage to the irradiated fuel bundle.

EAL - 6.3.2.c
Rev. 00
Page 12 of 2
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Barrier Analysis _ -
N/A
ESCALATION CRITERIA

Emergency Classification will escalate to a Site Area Emergency when loss of control of
radioactive materials causes significant offsite doses.

DISCUSSION ‘ -

The Fuel Handling Building Area Monitors provide an early warning of developing problems
which may be related to a damaged fuel bundle. The Plant Vent Exhaust Rad Monitors are
Process Monitors and are designed to detect a release of Fission Products. Hence, they are
included as part of the EAL threshold, to confirm the magnitude of damage to an irradiated

~ fuel bundle.

DEVIATION
None
REFERENCES

NUMARC NESP-007, AA2.1

OP-AR.ZZ-0003(Q) OHA-C35

OP-AB.FUEL-0002(Q)

NUREG/CR-4982

NRC Information Notice no. 90-08 pS
10CFR50

EAL - 6.3.2.c
Rev. 00
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6.0 Radiological Releases/Occurrences -

6.3 In-Plant Radiation Occurrences
ALERT - 6.3.2.d

IC Major Damage to Irradiated Fuel or Loss of Water Level that has or will result in the
Uncovering of Irradiated Fuel Outside the Reactor Vessel

EAL
Major Damage to Irradiated Fuel reported in the Containment -
AND
Valid High Alarm is received on ANY one of the following:
R2
R10A
R10B
AND
Valid High Alarm received from ANY one of the following RMS channels:
R11A
» RI12A
®
MODE - All
BASIS

Major Damage to an irradiated fuel bundle that result in a High Containment Area Radiation
Monitor alarm coincident with a Containment Process Radiation Monitors alarm warrants
declaration of an Alert, due to the potential for an offsite release exceeding the Technical
Specification limit. The intent of this EAL is to classify those events that result in the
potential release of fission products from an irradiated Fuel Bundle, due to physical damage.
Events that result in increased radiation levels due to shine, as a result of decreased shielding,
but do not involve a release of fission products should not be classified under this EAL, but
should be classified EAL 6.3.2.e, when those conditions exist.

Major Damage is defined as physical damage to an Irradiated Fuel Bundle that results from
either dropping or physical contact with other components, such that the magnitude of the
damage specifically results in actuation of an Area Radiation Alarm. Valid is defined as the
High alarm occurring as a result of the damage to the irradiated fuel bundle.

EAL - 6.3.2.d
Rev. 00
Page 1+ of 2
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Barrier Analysis . .
N/A
ESCALATION CRITERIA

Emergency Classification will escalate to a Site Area Emergency when loss of control of
radioactive materials causes significant offsite doses.

DISCUSSION -

The Containment Area Monitors provide an early warning of developing problems which may
be related to a damaged fuel bundle. The Containment Rad Monitors are Process Monitors
and are designed to detect a release of Fission Products. Hence, they are included as part of
the EAL threshold, to confirm the magnitude of damage to an irradiated fuel bundle.

DEVIATION
None.
REFERENCES

NUMARC NESP-007, AA2.1
OP-AR.ZZ-0003(Q) OHA-C35
OP-AB.FUEL-0002(Q)
NUREG/CR-4982

NRC Information Notice no. 90-08

EPA 400-R-92-001. Manual of Protective Action Guide and Protective Actions for Nuclear P >
Incidents
EAL - 6.3.2.d
Rev. 00
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6.0 Radiological Releases/Occurrences -

. 6.3 In-Plant Radiation Occurrences
e

ALERT - 6.3.2.e/(.3. 2. &

IC Major Damage to Irradiated Fuel or Loss of Water Level that has or will result in the
Uncovering of Irradiated Fuel Outside the Reactor Vessel

EAL

EITHER one of the following:
e Unplanned; increase >—2000-mRem/hr on ANYany one of the following Area Rad Rs
monitors or by general area rad survey:_indicates >2000 mRem/hr
R2 Containment, General Area Low
RS Fuel Handling Building Area Fuel Pool
R9 Fuel Handling Building Fuel Storage Area
R32A Spent Fuel Handling Crane, Area Monitor MRC

® Visual observation of Irradiated Fuel uncovered

. MODE - All

BASIS

This EAL indicates a possible failure of the Refueling Cavity Seal, RHR System, or Spent
Fuel Pool Cooling System that results in inventory loss from the Refueling Cavity when
flooded or the Spent Fuel Pool. Design of the Refueling Cavity and Spent Fuel Pool is such
that a liner failure in these volumes is unlikely; however, should such a failure occur, it would
come under this EAL. Lowering of water level in the Spent Fuel Pool to such a value as to
cause Dose Rates to increase to this value will result in evacuation of the local areas.
Uncovery of irradiated fuel elements can lead to their fuel clad failure due to loss of cooling.

The term "unplanned" is defined as those events which are not associated with a pre-planned
evolutions such that radiation levels are increasing for reasons which cannot be immediately
explained. The EAL addresses radiation levels which would impede operation of systems

required to continue efforts to stop the loss of Refueling water level. RadiationRadiatiens | s
levels could be indicated by ARM or radiological survey. The Dose Rate of 2000 mRem/hr

was chosen as a threshold based upon NAP-24 Administrative Dose Limits and Extension

criteria which has Senior Radiation Protection Supervisor approval required prior to exceeding

2000 mRem/yr. This value is low enough to ensure classification of an Alert before personnel

EAL - 6.3.2.e/fF
Rev. 00
Page 1 of 2
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access is severely hampered and high enough to allow any unplanned increase in normal

radiation level, by a factor of 1000, to be classified as an Unusual Event per EAL 6.3.1.a.

Visual observation of irradiated fuel uncovered will result in onsite dose levels changing
significantly.

Barrier Analysis
N/A

ESCALATION CRITERIA

This event will be escalated to a Site Area Emergency when loss of control of radioactive
materials causes significant offsite doses.

DISCUSSION

It is understood that a decrease in Refueling Cavity water level will cause Dose Rates te
increase due to the uncovery of irradiated Reactor components other than a spent fuel
assembly. However, Dose Rates in excess of 2 Rem/hr indicate a loss of level such that
recovery options may. be limited and thus an- Alert declaration is warranted.

DEVIATION
None
REFERENCES

NUMARC NESP-007, AA2.3 and AA2.4
OP-AR.ZZ-0003(Q) OHA-C35
OP-AB.FUEL-0002(Q)
NUREG/CR-4982

NRC Information Notice no. 90-08

MRC

EAL - 6.3.2.e/€

Rev. 00
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7.0 Electrical Power

7.1 Loss of AC Power Capabilities
ALERT - 7.1.2.a

IC AC power capability to vital buses reduced to a single power source for greater than 15
minutes such that any additional single failure would result in station blackout

EAL

0 .
Loss of 436-KV Vital Bus Power Sources (Offsite and/ex Onsite) which results in the B NE
availability of only one 4-36-KV Vital Bus Power Source (Offsite or Onsite)

AND

> 15 Minutes have elapsed

MODE - 1, 2, 3, 4
. BASIS

The condition indicated by this EAL is the degradation of offsite and onsite power systems
supply to the 4KV Vital Buses, with two separate concerns. First, this EAL declares an Alert
for conditions such that any additional, single power source failure would result in a loss of
power to ALL 4KV Vital Buses. Second, an Alert would also be declared for < 2 4KV Vital
Buses energized to be consistent with EOP-LOPA-1 entry conditions. At least 2 4KV Vital
Buses are required to ensure one full tr; .'7;} o%: ESF equipment is available for plant control.
Pfe}eﬁged-less—etlAG—pewefThese“c%'ﬁom' reduces redundancy and potentially degrades the
level of safety by increasing plant vulnerability to a complete loss of Vital AC power. 575_
ZAvailability®™ means that the power source can be aligned to provide power to the bus_within
15 minutes or is currently supplying power to at least one Vital Bus. Fifteen (15) minutes was
chosen to exclude transient or momentary power losses. Resetting of the 15 minute "clock"
should not occur until a reliable source of power has been restored to the vital bus.

Barrier Analysis
None

ESCALATION CRITERIA

EAL-7.1.2.a
Rev. 00
Page 12 of 2 |
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This event will be escalated to the Site Area Emergency classification level on loss of power to
all 4KV Vital Buses for > 15 minutes.

DISCUSSION

The intent of this EAL is to classify events strictly as they relate to 4KV Vital Bus power
availability. For the purposes of the EAL, availability of Diesel Generators 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. There are two separate conditions addressed by this EAL. -

The first condition is directly related to the Initiating Condition, and is precautionary in
classifying the event as an Alert if a single failure of one power source could result in a total
loss of all 4KV Vital power. Should such a loss actually occur, it would result in classification

at the Site Area Emergency Level after 15 minutes if no other power sources are available.
Examples of this condition are:

1) Failure of the 13(23) Station Power Transformer with all Diesel
Generators inoperable; or

2) loss of all offsite power with a failure of two Diesel Generators (results
in only one 4KV Vital Bus energized by its associated Diesel Generator).

The second condition is unique to Salem Generating Station due to the three 4KV Vital Bus vs.
two trains of ESF equipment arrangement. Two energized 4KV Vital Buses are required to
ensure the availability of one full train of ESF equipment. This threshold is consistent with
EOP-LOPA-1 entry conditions used in the EOP Network.

DEVIATION
None
REFERENCES

NUMARC NESP-007, SAS

EOP-TRIP-1

EOP-LOPA-1

OP-AB.LOOP-0001(Q)
OP-AB.LOOP-0002(Q)

OP-AB.4KV-0001(Q)

OP-AB.4KV-0002(Q)

OP-AB.4KV-0003(Q)

SGS 1(2) Technical Specifications Section 3/4.8

EAL -7.1.2.a
Rev. 00
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7.0 Electrical Power

7.1 Loss of AC Power Capabilities
ALERT - 7.1.2.b

IC Loss of All Offsite Power and All Onsite AC Power to Vital 4 KV Buses While the
Plant is in Cold Shutdown ,er Refueling_ or Defueled Mode

EAL

Loss of power to All 4KV Vital Buses
AND

> 15 minutes have elapsed

MODE - 5, 6, Defueled
BASIS

Loss of all AC power compromises all plant safety systems requiring electric power including
RHR, ECCS, Containment Fan Coil Unit, Spent Fuel Pool Cooling and Service Water.
When in cold shutdown, refueling, or defueled modes, this event can be classified as an Alert.
This is because of the significantly reduced decay heat load with lower temperatures and
pressures. Fifteen (15) minutes was chosen to exclude transient or momentary power losses.
Resetting of the 15 minute "clock” should not occur until a reliable source of power has been
restored to the vital bus.

Barrier Analysis
None
ESCALATION CRITERIA

Escalation to a Site Area Emergency would occur on Radiological Release (EAL Section 6.0),
or on the long term inability to remove Decay Heat (EAL Section 8.0).

DISCUSSION

In Modes 5, or 6, OP-AB.LOOP-0001(Q) provides guidance for maintaining plant control
regardless of power remaining to the 4KV Vital Buses.
EAL -7.1.2.b
Rev. 00
Page 12 of 2
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It is assumed that the plant will be maintained in a cold shutdown condition; if the plant is not
able to be maintained in this mode then escalation to Site Area Emergency would be

appropriate based on Loss of Decay Heat Removal Capability EALs in Section 8.0.

DEVIATION
None
REFERENCES -

NUMARC NESP-007, SAl
OP-AB.LOOP-0001(Q)

OP-AB.4KV-0001(Q)

OP-AB.4KV-0002(Q)

OP-AB.4KV-0003(Q)

SGS 1(2) Technical Specifications Section 3/4.8

EAL -7.1.2.b
Rev. 00
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7.0 Electrical Power

7.2 Loss of DC Power Capabilities

UNUSUAL EVENT - 7.2.1.a

I1C Unplanned Loss of Required DC Power While the Unit is in Either Cold Shutdown or
Refueling Mode for Greater Than 15 Minutes

EAL

Unplanned decrease in Voltage to <114VDC on All 125VDC Vital buses

AND
> 15 minutes have elapsed

MODE - 5,6

BASIS

Aloss of all DC power compromises the ability to monitor and control plant functions. 125 volt
DC system provides control power to decay heat removal systems, diesel generator auxiliaries,
plant alarm and indication circuits as well as the control power for the associated loads. If 125
volt DC power is lost for an extended period of time (greater than 15 minutes) critical plant
functions required to maintain safe plant conditions may not operate and core uncovery with
subsequent reactor coolant system and primary containment failure might occur. Fifteen (15)
minutes was chosen to exclude transient or momentary power losses. Although this EAL
threshold is not met unless ALL 125 VDC is lost, EC judgement should be used to classify an
event that result in loss of two of the three 125 VDC Vital buses if the loss causes an extensive
loss of control of the plant and/or safety systems. Threshold values for bus voltage were derived

from SC.MD-ST.125-0004(Q).
Barrier Analysis
None

ESCALATION CRITERIA ;

This event would be escalated to an Alert based on Loss of Decay Heat Removafl Capability.

EAL-721.a
Page 1 of 2 ) Rev. 00
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DISCUSSION

Two of the three 125 VDC buses are required operable in Modes 5 or 6 per Technical
Specifications. This EAL addresses an unplanned loss of ALL 125 VDC buses s:,uch that
Technical Specification requirements are not met. The minimum voltage value was selected
based on the minimum allowable voltage (rounded to 114.0 for consistency and readability on
Control Room analog indications) required for DC bus operability as per SC.MD-ST.125-
0004(Q). Although continued operation may occur with degraded voltage, this value signifies the
minimum operable voltage allowed. Loss of DC power may result in the loss of control power
and instrumentation associated with equipment necessary to maintain Cold Shutdown conditions.

DEVIATION
None
REFERENCES

NUMARC NESP-007, SU7
OP-AR.ZZ-0002(Q) '

SGS 1(2) Technical Specifications, 3/4.8
CBD DE-CB, 125-0018(Q)
SC.MD-ST.125-0004(Q)

EAL-72.1a |
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8.0 System Malfunctions

8.1 Loss of Heat Removal Capability
SITE AREA EMERGENCY - 8.1.3.c
IC Complete Loss of Functions Needed to Achieve or Maintain the Plant in Hot Shutdown

EAL -

Heat Sink RED PATH

MODE - 1, 2, 3, & 4/RHR in Injection Lineup
BASIS

This EAL addresses complete loss of a function required to reach Hot Shutdown conditions
while operating in Mode 1, 2, 3, or Mode 4 with both trains of RHR aligned for injection.
The ability to place the plant in Mode 3 from any "at Power" condition represents the loss of
Reactivity Control which is adequately addressed in Section 5.0, ATWS. CFST Heat Sink
RED PATH will limit the ability of the Control Room crew to place the plant in a Hot
Shutdown condition due the inability to remove heat from the RCS. This represents an actual
loss of functions intended for protection of the public and is consistent with the Fission
Product Barrier Table threshold values; thus declaration of a Site Area Emergency is
warranted. This EAL works in conjunction with EAL 8.1.3.ba for events which occur while
the plant is in on RHR cooling.

Barrier Analysis

N/AFuel Clad and RCS Barriers have been potentially lost.

ESCALATION CRITERIA

Escalation to a General Emergency would be based on loss of Fission Product Barriers or
Radiological Releases.

DISCUSSION

Symptom based criteria from the Emergency Operating Procedures Critical Safety Function
Tree (CFST) Monitoring program. The CFSTs are contained as a tab to the ECG. The intent
of using CFST status is to simplify the identification of the threshold criteria.

EAL - 8.1.3.c
Rev. 00
Page 12 of 2
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DEVIATION ) -
. None
REFERENCES

NUMARC NESP, S54
EOP-CFST-1

EAL - 8.1.3.c
Rev. 00
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8.0 System Malfunctions
8.1 Loss of Heat Removal Capability

SITE AREA EMERGENCY - 8.1.3.d

IC Complete Loss of Functions Needed to Achieve or Maintain the Plant in Hot Shutdown

EAL -
All Turbine Stop Valve Closed (MS 28) | gVE
AND
LOSS of All Steam Dump Valves_(TB 10, 20, 30, 40) | g Ve
AND :
LOSS of Ail MS10 (Steam Generator Power-Operated Relief Valves) Valve Control (in I g MNE
Auto AND Manual)
AND
> 15 minutes have elapsed

MODE - 1, 2, 3, and 4 with RHR in Injection Mode
BASIS

This EAL addresses complete loss of a function required to reach Hot Shutdown conditions

while operating in Mode 1, 2, 3, or Mode 4 with both trains of RHR aligned for injection.

The inability to place the plant in Mode 3 from any "at Power" condition represents the loss of
Reactivity Control which is adequately addressed in Section 5.0, ATWS. A total loss of

Steam Generator heat removal capability will limit the ability of the Control Room crew to

place the plant in a Hot Shutdown condition due to the inability to remove heat from the RCS. | F§
The 15 minute threshold value was added to allow for restoration of unavailable systems. This
represents an actual loss of functions intended for protection of the public; thus declaration of

a Site Area Emergency is warranted. This EAL works in conjunction with EAL 8.1.3.a for

events which occur while the plant is in on RHR cooling.

EAL -8.1.3.d
Rev. 00
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Barrier Analysis _ -
N/A
ESCALATION CRITERIA

Escalation to a General Emergency would be based on loss of Fission Product Barriers or
Radiological Releases.

DISCUSSION =

This EAL attempts to identify a condition where all secondary heat removal capabilities have
been lost due to inability of the Steam Generators to transfer heat either to the atmosphere or
the Main Condenser. This loss of heat removal capabilities will result in an inability to
cooldown the RCS to a Hot Shutdown condition.

DEVIATION
None
REFERENCES

NUMARC NESP, SS4

EAL -8.1.3.d
Rev. 00
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8.0 System Malfunctions

8.2 Loss of Assessment Capability
UNUSUAL EVENT - 8.2.1.a
IC Unplanned Loss of All Onsite or Offsite Communications Capabilities

EAL ’ -

Unplanned Loss of ALL ONSITE communications as evidenced by the loss of
ALL of the following systems:

e Station Page System (Gaitronics)
e Station Radio System

e Direct Inward Dial System (DID)
——Essex-{Centrex)Phone-System ,
——Nuelear Emergency-Telephore-System-(INETS)

MODE - All
BASIS

An Unplanned loss of communication ability significantly degrades the operating crews
ability to perform tasks necessary for plant operations and/or the ability to communicate with
offsite authorities, warrants declaration of an Unusual Event. The loss of off-site
communications capability is more comprehensive than that addressed by 10CFR50.72.b.
Unplanned is defined as the loss of communication capabilities not being the result of planned
maintenance activities, where compensatory measures would be taken.

Barrier Analysis

N/A
ESCALATION CRITERIA
None
DISCUSSION
None .
EAL - 8.2.1.a
Rev. 00
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DEVIATION
None
REFERENCES

NUMARC NESP-0007, SU6

Page 22 of 2
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8.0 System Malfunctions -

8.2 Loss of Assessment Capability
UNUSUAL EVENT - 8.2.1.c

IC Unplanned loss of Most or All Annunciation or Indication in the Control Room for
Greater Than 15 minutes

EAL

Unplanned loss of > 75% of Control Room Overhead Annunciators-fer>—315-minutes
AND

EITHER one of the following:

e 15 minutes have elapsed since the loss of OHAS
e A significant transient*¥ is in progress

MODE - 1, 2, 3, 4
BASIS

A unplanned loss of most or all Control Room Overhead annunciators without a plant
transient in MODES 1, 2, 3, or 4 for greater than 15 minutes warrants a heightened
awareness by Control Room Operators. Qualification of "most" is left to the discretion of the
Senior Nuclear Shift Supervisor (SNSS), 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. OP-AB.ANN-0001(Q) details increased monitoring and
surveillance requirements as well 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 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 must be made under this EAL regardless of time required for restoration. If it is
determined that the annunciators were lost for at least 15 minutes with the annunciators
available at the time of discovery, classification is not required under this EAL but a review of
the "After The Fact" RAL must be completed. Unplanned loss of annunciators excludes
scheduled maintenance and testing activities.

**A significant transient is left to the determination of the SNSS/EC: but, as a minimum, plant
transients for this EAL should include:

EAL - 8.2.1.c
Rev. 00
Page 12 of 2
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Reactor Trips (Manual and Automatic)
Load Rejections > 25% Thermal Power \3,./2
ECCS Injections

Thermal Power Oscillation > 10%

Barrier Analysis
None

ESCALATION CRITERIA

This event will be escalated to an Alert if a transient is in progress or if alternate indications

become unavailable and 15 minutes have elapsed since the loss of OHAs. | gue

DISCUSSION

This EAL is not required in modes 5 or 6 due to the limited number of safety systems required
for operation.

In judging the severity of the annunciator loss, consideration should be given to those
annunciators needed for by the operating staff for operation in abnormal and emergency
operating procedures.

DEVIATION

-summﬂang_c,_andwdgemen@that—m&s{—bé—mad& A section for declarmz an UE has been added

if a transient is in progress when the loss of annunicators occurs as requested by the NJ-BNE, g Ve
two independent events occurring at the same time warrants a expeditious notification and not

waiting the 15 minutes for the Unusual Event declaration.

REFERENCES

NUMARC NESP-007, SU3
OP-AB.ANN-0001(Q)

EAL - 8.2.1.c
Rev. 00
Page 22 of 2 |



SGS EAL/RALTechnical Basis

8.0 System Malfunctions -

8.2 Loss of Assessment Capability
ALERT - 8.2.2.a/8.2.2.b

IC Unplanned loss of Most or All Control Room Annunciators and a significant Transient
is in Progress or Compensatory Indicators are Unavailable

EAL

Unplanned loss of 75% of Control Room Overhead Annunciators fer—35-minutes
AND

EITHER one of the following:

¢ Alternate Indications are NOT AVAILABLE per AB.ANN-0001(Q)
e A significant transient** is in Progress

AND

15 minutes have elapsed since the loss of OHAs

MODE -1, 2,3, 4 .
BASIS

A unplanned loss of most or all Control Room Overhead annunciators without a plant
transient in MODES 1, 2, 3, or 4 for greater than 15 minutes warrants a heightened
awareness by Control Room Operators. Qualification of "most" is left to the discretion of the
Senior Nuclear Shift Supervisor (SNSS), 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. OP-AB.ANN-0001(Q) details increased monitoring and
surveillance requirements as well 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 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 must be made under this EAL regardless of time required for restoration. If it is
determined that the annunciators were lost for at least 15 minutes with the annunciators
available at the time of discovery, classification is not required under this EAL but a review of

EAL - 8.2.2.a/8.2.2.b
Rev. 00
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the "After The Fact” RAL must be completed. Unplanned loss of annunciators excludes
scheduled maintenance and testing activities.

&
**A significant transient is left to the determination of the SNSS/EC; but, as a minimum, plant | &
transients for this EAL should include:

Reactor Trips (Manual and Automatic)

Load Rejections > 25% Thermal Power
ECCS InjectionsAetuations l?S
Thermal Power Oscillation > 10%

Barrier Analysis
None
ESCALATION CRITERIA

This event will be escalated to a Site Area Emergency with a failure of alternate indications
and a plant transient in progress.

DISCUSSION

~ Without Control Room annunciators, it may be difficult to monitor conditions associated with
normal plant operations. During transient event such as those listed in the EAL, the difficulty
becomes more acute.

This EAL is not required in modes 5 or 6 due to the limited number of safety systems required
for operation.

DEVIATION
None
REFERENCES

NUMARC NESP-007, SA4
OP-AB.ANN-0001(Q)

EAL - 8.2.2.a/8.2.2.b
Rev. 00
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8.0 System Malfunctions -
8.2 Loss of Assessment Capability
SITE AREA EMERGENCY - 8.2.3

IC Inability to Monitor a Significant Transient in Progress

EAL

Loss of 75% of Control Room Overhead Annunciators
AND

A significant tansient** is in Progress

AND

Alternate Indications are NOT AVAILABLE per OP-AB.ANN-0001(Q)
AND

Control Room indications are unavailable to monitor ANY one of the following:

e RCS{Cere Status

e Reactivity Control

e ECCS

e Secondary Systems (SGs, AFW)
e Containment Parameters

MODE - 1, 2, 3, 4
BASIS

A loss ( planned or unplanned) of most or all Control Room Overhead annunciators with a
plant transient in MODES 1, 2, 3, or 4 for any amount of time warrants a heightened
awareness by Control Room Operators. Qualification of "most" is left to the discretion of the
Senior Nuclear Shift Supervisor (SNSS), 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.

EAL - 8.2.3
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A significant plant transient is left to the determination of the SNSS/EC; but, as a minimum,
plant transients for this EAL should include:

. Reactor Trips (Manual and Automatic)

o Load Rejections > 25% Thermal Power

L ECCS Injection

o Thermal Power Oscillations > 10%

The list of systems requiring Control Room monitoring ability (e.g.; RCS£Cere, Reactivity | PS
Control, ECCS, etc.) was included to ensure all safety functions (including the ability to shut
down the reactor, maintain core cooling, maintain the RCS intact, provide for a heat sink, and
maintain an intact Containment) can be determined by some form of Control Room
instrumentation. OP-AB.ANN-0001(Q), Loss of Overhead Annunciator System, details
increased monitoring and surveillance requirements as well as alternate indicators.

Barrier Analysis
None
ESCALATION CRITERIA

This event would be escalated to a General Emergency based on the loss of Fission Product
Barriers or abnormal radiological releases.

DISCUSSION

Without Control Room Overhead Annunciators, it may be difficult to monitor conditions
associated with normal plant operations. During significant transient events such as those
listed in the EAL, the difficulty becomes more acute. Compounding these, a concurrent loss
of Control Room backup monitoring will further hinder Operations staff decision making
needed to respond to the transient.

DEVIATION
None
REFERENCES

NUMARC NESP-007, SS6
OP-AB.ANN-0001(Q)

EAL - 8.2.3
Rev. 00
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9.0 Hazards - Internal/External -

9.1 Security Threats
ALERT - 9.1.2
IC Security Event in a Plant Protected Area

EAL

Confirmed hostile intrusion or malicious acts as evidenced by ANY one of the following:

e Discovery of an intruder(s), armed and violent, within the Protected Area resulting in
SCP-6 implementation

o Hostage held on-site in a non-vital area resulting in SCP-8 implementation

NRC-

MODE - All

. BASIS

This class of security event represents an escalated threat to the level of safety of the plant.
This event is satisfied if physical evidence supporting the hostile intrusion or assault exists.
The intent of this EAL is to classify security events which represent an actual intrusion into the
plant Protected Area. The SNSS/EC will declare an Alert upon consulting with the Security to
determine the validity of the entry conditions. Security Contingency Procedure (SCP)
numbers are referenced following each EAL threshold. Since some SCP numbers appear in
more than one EAL, the on-duty PSE&G Security Supervisor will provide information
concerning the specific event to aid in classification.

Barrier Analysis
N/A
ESCALATION CRITERIA

This event will be escalated to a Site Area Emergency based upon a hostile intrusion in plant
Vital Areas.

DISCUSSION
The following is an index of Security Contingency Procedures referenced by this event:
. SCP-6 "Discovery of Intruders or Attack"
EAL -9.1.2
Rev. 00
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SCP-8 "Hostage Situation" -

DEVIATION
None
REFERENCES

NUMARC NESP-007, HA4.1, HA4.2 -
Safeguards Contingency Plan

EAL -9.1.2
Rev. 00
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9.0 Hazards - Internal/External -

. 9.1 Security Threats
SITE AREA EMERGENCY - 9.1.3
IC Security Event in a Plant Vital Area

~  EAL

Confirmed hostile intrusion or malicious acts in plant Vital Areas as evidenced by:
o Discovery of an intruder(s), armed and violent, within the Vital Area resulting in SCP-6
implementation

e Malicious acts or destructive device discovered in a Vital Area resulting in SCP-10 M 2C_
implementation

MODE - All
BASIS

. This class of security event represents an escalated threat to plant safety above that contained
in an Alert in that a hostile intrusion or assault has progressed from the Protected Area to a
Vital Area. The Vital Areas are within the Protected Area and are generally controlled by key
card readers. These areas contain vital equipment which includes any equipment, system,
device or material required for safe shutdown and for protection of the health and safety of the
public and plant personnel. The Security Contingency Procedure (SCP) number is referenced
following the EAL threshold. Since some SCP numbers appear in more than one EAL, the on-
duty PSE&G Security Supervisor will provide information concerning the specific event to aid in
classification.

Barrier Analysis
N/A
ESCALATION CRITERIA

This event will be escalated to a General Emergency based upon the loss of physical control of
the Control Room or Remote Shutdown Capability.

DISCUSSION
. The following is an index of -the Security Contingency Procedure referenced by this event: | MrC
EAL -9.1.3
Rev. 00
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SCP-6 _ "Discovery of Intruders or Attack"
SCP-10 “Discovery of Destructive Devices or Evidence of Malicious Acts”
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DEVIATION
None
REFERENCES

NUMARC NESP-007, HS1.1, HS1.2
Safeguards Contingency Plan

‘Page 22 of 2
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9.0 Hazards - Internal/External -

9.2 Fire
ALERT -9,2.2

IC Fire Affecting the Operability of Plant Safety Systems Required to Establish or Maintain
Safe Shutdown

EAL

Fire within ANY one of the following Plant Vital Structures:

Auxiliary Building

Service Water Intake Structure

Control Point Area

Inner/Outer Penetration Areas

Containment

Fuel Handling Building

Service Building _

RWST, PWST, and AFWST Area
AND :
The Fire is of a magnitude that it SPECIFICALLY results in Damage to ANY one of the
following:

TWO OR MORE Trains of a Safety System

MORE THAN ONE Safety System

Any Plant Vital Structure which renders the structure incapable of performing its
Design Function
AND
Damaged Safety System(s) or Plant Vital Structure is required for the present MODE of
operation

MODE - All
BASIS

The primary concern in this EAL is the magnitude of the fire and the effects on safety systems
required for the present MODE of operation. Specific system degradation is addressed in the
System Malfunction EALs. A detailed assessment of system damage is not required prior to
classification. The term "Damage" is defined as evidence that the fire has caused component
malfunction (pump trip, breaker trip, etc.) or a report of visible scorching, blistering or other
deformation that may have resulted in the equipment/structure being INOPERABLE or otherwise
incapable of performing it's design function. A Safety System is defined as any system <&

EAL-9.22
Rev. 00
Page 12 of 2
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R epuiasD 70 nguwremw Sofp spiolaor B FElbbAhor ciilom Cold Skozbonp)
(eenéeaem—me}uded—uﬁechﬂma'l-ﬁ'p'emﬁmeﬂs In those cases where it is believed that the fire

may have caused damage to Safety Systems, then an Alert declaration is warranted, since the full
extent of the damage may not be known. For Plant Vital Structure damage, classification is
required under this EAL if the structure houses or otherwise supports safety systems required for
the present MODE of operation.

For example, a fire that has been confirmed to be localized to a single piece of equipment, like a
4.16 KV Breaker, with no potential to spread to adjacent equipment, does not warrant
classification as an Alert. In the event, however, that the fire has spread or is believed to be
spreading to other 4.16 KV Breakers for component(s) required for the present MODE of.
operations, then an Alert is warranted.

Fire is defined as combustion characterized by the generation heat and smoke. Sources of smoke
such as overheated electrical equipment and slipping drive belts, for example, do not constitute
fires. Observation of a flame is preferred but is NOT required if large quantities of smoke and heat
are observed.

Barrier Analysis
N/A
ESCALATION CRITERIA
This event will be escalated based on further damage to plant safety systems, loss of fission

product barriers, or abnormal radiological releases. The EC may use Emergency Coordinator B NE
Discretion and escalate the classification to SAE based on the nature of the fire.

DISCUSSION

No lengthy and timely assessment of damage is required prior to classification. In this EAL, no
attempt is made to quantify the magnitude of the damage to any safety system but instead an
attempt is made to identify any damage in order to quantify the magnitude and extent of the fire.
In short, if the fire is big enough that it has damaged more than one safety system, or more than
one train of a safety system, then the fire is big enough to justify an Alert declaration. Damage to
Plant Vital Structures must be to the extent that EC judgement must be used to determine if the
structure is still capable of performing its design function. Electrical failures (such as shorts,
grounds, arcing, etc.) should be evaluated for the possibility of a fire. Any security aspects of this
event should be considered under EAL sections covering Security Events.

DEVIATION
None

REFERENCES

NUMARC NESP-0007, HA2

EAL-9.22
Rev. 00
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9.0 _Hazards - Internal/External -

9.3 Explosion
ALERT - 9.3.2

IC Explosion Affecting the Operability of Plant Safety Systems Required to Establish or
Maintain Safe Shutdown

EAL -

Confirmed explosion within ANY one of the following Plant Vital Structures:

Auxiliary Building

Service Water Intake Structure

Control Point Area

Inner/Outer Penetration Areas

Containment

Fuel Handling Building

Service Building

RWST, PWST, and AFWST Area
AND
The Explosion is of a magnitude that it SPECIFICALLY results in Damage to ANY one of
the following:

TWO OR MORE Trains of a Safety System

MORE THAN ONE Safety System

Any Plant Vital Structure which renders the structure incapable of performing its
Design Function
AND
Damaged Safety System(s) or Plant Vital Structure is required for the present MODE of
operation ‘

MODE - All
BASIS

The primary concern in this EAL is the magnitude of the explosion and the effects on safety
systems required for the present MODE of operation. Specific system degradation is addressed
in the System Malfunction EALs. A detailed assessment of system damage is not required prior
to classification. The term "Damage" is defined as evidence that the explosion has caused
component malfunction (pump trip, breaker trip, etc.) that may have resulted in the
equipment/structure being INOPERABLE or otherwise incapable of performing it's design

function. A Safety System is defined as any system oreempenentinciuded in Lechmicat
MegueP o ne.w 7¢ Save OPragiom= o 2B Fs7eblesh r fta w7/ L

EAL - 9.3.2
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Speetfieattons- In those cases where it is believed that the explosion may have caused damage to
Safety Systems, then an Alert declaration is warranted, since the full extent of the damage may
not be known. For Plant Vital Structure damage, classification is required under this EAL if the
structure houses or otherwise supports safety systems required for the present MODE of
operation.

A confirmed explosion is defined as visual evidence that a rapid, unconfined combustion, or a

catastrophic failure of pressurized equipment that imparts energy of sufficient force to damage or
potentially damage permanent plant structures, systems or components.

Barrier Analysis
N/A
ESCALATION CRITERIA
This event will be escalated based on further damage to plant safety systems, loss of fission

product barriers, or abnormal radiological releases. The EC may use Emergency Coordinator
Discretion and escalate the classification to SAE based on the nature of the explosion.

DISCUSSION

No lengthy and timely assessment of damage is required prior to classification. In this EAL, no
attempt is made to quantify the magnitude of the damage to any safety system but instead an
attempt is made to identify any damage in order to quantify the magnitude and extent of the
explosion. In short, if the explosion is big enough that it has damaged more than one safety
system, or more than one train of a safety system, then the explosion is big enough to justify an
Alert declaration. Damage to Plant Vital Structures must be to the extent that EC judgement
must be used to determine if the structure is still capable of performing its design function.
Electrical failures (such as shorts, grounds, arcing, etc.) should not be considered an explosion;
however, they should be evaluated for the possibility of a fire. Any security aspects of this event
should be considered under EAL sections covering Security Events.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HA2
M10-FRS-I-001, Control Room Fire Response

EAL-932
Rev. 00
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9.0 Hazards - Internal/External -

9.4 Toxic Gases

ALERT - 9.4.2.a

IC Release of Toxic or Flammable Gases Within a Facility Structure Which Jeopardizes
Operation of Systems Required to Maintain Safe Operations or to Establish or Maintain
Cold Shutdown Conditions

EAL

Uncontrolled Toxic Gas release within ANY one of the following Plant Structures
Auxiliary Building
Service Water Intake Structure
Control Point Area
Inner/Outer Penetration Area
Containment '
Fuel Handling Building
Service Building
RWST, PWST, and AFWST Area
AND
Toxic Gas concentrations result in ANY one of the following:
An IDLH atmosphere
Plant personnel report severe adverse health reactions, including burning eyes,
nose, throat, or dizziness
The Lower Toxicity Limit being EXCEEDED
AND
Plant personnel are unable to perform actions necessary to complete a Safe Shutdown
of the plant without appropriate personnel protection equipment

MODE - All

BASIS

An uncontrolled Toxic Gas release entering any of the plant structures listed in the EAL, that
threatens the ability of plant personnel to perform actions required for safe shutdown of the plant,
warrants declaration of an Alert. The EAL threshold includes those conditions that present a
significant challenge to plant personnel. This EAL specifically addresses only those plant
structures that either contain safe shutdown equipment or are contiguous to those areas. Release
classified under this EAL include those that originate both onsite and offsite. A Toxic Gas is
considered to be any substance that is dangerous to life or limb by reason of inhalation or skin
contact. Uncontrolled Toxic Gas releases are considered to be those releases that can not be

EAL-9.42.a

Rev. 00
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isolated / confined to a single compartment or area, or are not as the result of a designed plant
safety feature. )

Barrier Analysis

N/A
ESCALATION CRITERIA
Emergency Classification will escalated based on further damage to plant safety systems, lass of '
fission product barriers, or abnormal radiological releases._The EC may use Emergency

Coordinator Discretion and escalate the classification to SAE based on the nature of the toxic gas BNE
release.

DISCUSSION

Access is considered impeded if the Toxic Gas concentrations are life threatening, i.e. require the
use of personnel protective equipment. Use of protective equipment also limits the mobility and
vision. The cause or magnitude of the gas concentration is not the major concern in this EAL, but
rather that access required to an-area that may be impeded. An IDLH atmosphere is any
atmosphere that is determined to be Immediately Dangerous to Life and Health.

This EAL should not be construed to include confined spaces that must be ventilated prior to
entry or situations involving Site Protection personnel who are using respiratory equipment during
the performance of their duties unless it also affects personnel not involved with Site Protection
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. '

An offsite event (such as a tanker accident or a barge accident) may place the Protected Area

within the evacuation area. The evacuation is determined from the DOT Evacuation Tables for
Selected Hazardous Materials in the DOT Emergency Response Guide for Hazardous Materials.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HA3.1
SC.OP-AB.ZZ-0003(Q)

EAL-942a
Rev. 00
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9.0 Hazards - Internal/External -

9.4 FlammableToxie Gases | Ps

ALERT - 9.4.2.b

IC  Release of Toxic or Flammable Gases Within a Facility Structure Which Jeopardizes
Operation of Systems Required to Maintain Safe Operations or to Establish or Maintain
Cold Shutdown Conditions

EAL

Uncontrolled Flammable Gas release within ANY one of the following Plant Structures
Auxiliary Building
Service Water Intake Structure
Control Point Area
Inner/Outer Penetration Area
Containment - ..
Fuel Handling Building
Service Building
RWST, PWST, and AFWST Area
AND |
Flammable Gas concentrations EXCEED 50% of the LEL
AND
Plant personnel are unable to perform actions necessary to complete a Safe Shutdown
of the plant without appropriate personnel protection equipment

MODE - All
BASIS

An uncontrolled Flammable Gas release entering any of the plant structures listed in the EAL,
that threatens the ability of plant personnel to perform actions required for safe shutdown of the
plant, warrants declaration of an Alert. The EAL threshold includes those conditions that present
a significant challenge to plant personnel. This EAL specifically addresses only those plant
structures that either contain safe shutdown equipment or are contiguous to those areas. Release
classified under this EAL include those that originate both onsite and offsite. A Flammable Gas
is considered to be any substance that is capable of being easily ignited or burning quickly.
Uncontrolled Flammable Gas releases are considered to be those releases that can not be
isolated / confined to a single compartment or area, or are not as the result of a designed plant
safety feature. For example, an uncontrolled release of hydrogen into the Auxiliary Building in
concentration exceeding 50% of the LEL (Lower Explosive Limit) warrants declaration of an

EAL-94.2b
Rev. 00
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Alert. In comparison, a controlled release of Hydrogen during Generator purging does not
warrant event declaration, as this evolution is controlled.

Barrier Analysis

N/A
ESCALATION CRITERIA
Emergency Classification will escalated based on subsequent damage to plant safety systemas, loss
of fission product barriers, or abnormal radiological releases. The EC may use Emergency

Coordinator Discretion and escalate the classification to SAE based on the nature of the
flammable gas release.

RBVE

DISCUSSION

For Hydrogen Gas, the explosive limit is 4%. Hence, a threshold of 50% of the LEL equates to
2% Hydrogen. This EAL should not be construed to include those controlled evolutions that may
discharge a Flammable Gas within the Protected Area, but present no danger to plant safety, since
the evolution is planned and controlled.

An offsite event (such as a tanker accident or a barge accident) may place the Protected Area

within the evacuation area. The evacuation is determined from the DOT Evacuation Tables for
Selected Hazardous Materials in the DOT Emergency Response Guide for Hazardous Materials.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HA3.2
SC.OP-AB.ZZ-0003(Q)

EAL-9.42b
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9.0 Hazards - Internal/External

9.5 Seismic Events
UNUSUAL EVENT - 9.5.1.a/9.5.1.b
IC Natural and Destructive Phenomena Affecting the Protected Area

EAL

g ﬁ i . . ) .
AND

EITHER one of the following conditions:

e Seismic Event felt by personnel within the Protected Area v @(/

o Valid actuation of the Seismic Trigger (>0.01g) has occurred as verified by the SMA-3
Event Indicator (flag) being White on the Seismic Monitor System cabinet in the # 1 CR
Equipment Room

MODE - All

BASIS

ThisEAL-addresses-a-eenfirmed-earthquake—An earthquake of this magnitude is not expected |

to affect the capability of plant safety functions. A seismic event recording a magnitude of

>0.021g isthe-slightly-abeve-the-minimum level at which the Seismic Monitoring System
would monitor the event. ile—teaﬁ#eeﬂﬁfmedL}s—éeﬁﬁed—as—pesﬁwe&éeﬁ&ﬁe&Heﬂ—fh&t—&

VA C

valueThis can be determme by engmeermg conﬁrmat1or1 of magmtude as read on the seismic
recorder, information provided by Hope Creek station, or confirmation by the National

Earthquake Center;-er-actual-seismie-aetivity-felt-by-site-persennel. The Overhead
Annunciator , "SEIS RCDR SYS ACT" willmay alert operators to this event and the seismic

monitoring instrumentation would begin to monitor the event. This value is well below the

Operating Basis Earthquake of 0.1g,and-is+10-of theDestgn-Basis level of 25—

Barrier Analysis
None

ESCALATION CRITERIA

EAL -9.5.1

Rev. 00
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Escalation of this event would occur if actuation of the Hope Creek Seismic Switch (>0.1g)
has occured. Call the Hope Creek SNSS to request this information.a-subsequent-seismie

event-world-occurin-exeess-of the-Operating BasisEarthquaketevel:

DISCUSSION

An earthquake of this magnitude is not expected to affect the capability of plant safety
functions. For further information, the National Earthquake Center can be contacted at (303)
273-8500. An approximate relationship between acceleration and magnitude is as follows:

An Acceleration of: is approx. equal to a Richter Scale Magnitude of: —
O-Ofs- Y, 0
0.02g 4.5
0.1g 5.5
0.2g 6.5
DEVIATION
None
REFERENCES

NUMARC NESP-007, HU1.1
UFSAR, Chapter 52, Seismic Monitoring System

EAL - 9.5.1

Rev. 00
Page 23 of 2
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9.0 Hazards - Internal/External -

9.5 Seismic Events
ALERT - 9.5.2
IC Natural and Destructive Phenomena Affecting the Plant Vital Area

EAL

G ﬁ ' ! . . .
AND

Valid Actuation of the Hope Creek Seismic Switch (>0.1g) has occurred as verified by
the Hope Creek SNSS

MODE - All

BASIS

ef—(—)—l-g—At th1s level plant safety systems are des1gned to remain functlonal and w1th1n de51gn
stress and deformation limits. Thus, an earthquake of this magnitude is not expected to affect
the capability of plant safety functions required to shut down the plant and place it in a cold
shutdown condition. An earthquake of this magnitude is not expected to affect the capability

of plant safety functlons iPhetefmieeﬂﬂrmeéLrs—éeﬁﬁed—as—pe&mfe—rdeﬂﬁﬁeaﬁeﬂ—that—a

valueThis can be determme by engmeermg conﬁrmatlon of magmtude as read on the seismic
recorder, information provided by Hope Creek station, or confirmation by the National
Earthquake Center;-or-aectual-seismicaetivity-felt-bysite-personnel. The Overhead
Annunciator , "SEIS RCDR SYS ACT" willsmay alert operators to this event and the seismic
monitoring instrumentation would begin to monitor the event.

Barrier Analysis
N/A
ESCALATION CRITERIA

Escalation of this event would occur if the seismic event caused additional damage to plant

safety systems, loss of fission product barriers, or abnormal radiological releases. The EC may |

EAL -9.5.2
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Escalation of this event would occur if the seismic event caused additional damage to plant

safety systems, loss of fission product barriers, or abnormal radiological releases. The EC may .
use Emergency Coordinator Discretion and escalate the classification to SAE based on the BF»’ 4

nature of the event.
DISCUSSION

The Overhead Annunciator , "SEIS RCDR SYS ACT" may alert operators to this event and
the seismic monitoring instrumentation would begin to monitor the event. If analysis of the
event indicates that the threshold value has been exceeded, immediate plant shutdown is—
required to evaluated possible equipment damage. This threshold value is well below the
Design Basis Earthquake of 0.2g that is the maximum seismic event that is expected to occur
based on local geological and seismological factors. For further information, the National
Earthquake Center can be contacted at (303) 273-8500. An approximate relationship between
acceleration and magnitude is as follows:

An Acceleration of: is approx. equal to a Richter Scale Magnitude of:
0 0lg- Y0
0.02g 4.5
0.1g ' 5.5
0.2g 6.5
DEVIATION
None
REFERENCES

NUMARC NESP-007, HA1.1
UFSAR, Chapter 52, Seismic Monitoring System

EAL -9.5.2
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9.0 Hazards - Internal/External -

9.6 High Winds
UNUSUAL EVENT - 9.6.1.a/9.6.1.b
IC Natural and Destructive Phenomena Affecting the Protected Area

EAL

Report of a Tornado TOUCHING DOWN within the Protected Area
OR
Sustained wind speeds > 765 MPH for 15 minutes, from ANY elevation of the Met Tower l NBRC

MODE - All
BASIS

This EAL addresses either a tornado reported onsite or sustained, high winds being detected

onsite. A tornado touching down within the Protected Area or sustained wind speeds in excess

of 756 MPH are of sufficient velocity to have the potential to cause damage to Plant Vital | NRC
Structures. These conditions are indicative of unstable weather conditions and represent a

potential degradation in the level of safety of the plant. "Sustained" wind speed means winds

in excess of the threshold value for greater than 15 minutes. | MR

Barrier Analysis
None
ESCALATION CRITERIA

This event will be escalated to an Alert if the tornado or high winds cause damage to Plant
Vital Structures. If it is determined that the abnormal weather condition results in a loss of
shutdown cooling, then the event will be escalated based on the Loss of Decay Heat Removal
Capability.

DISCUSSION

These conditions are indicative of unstable weather conditions and represent a potential

degradation in the level of safety of the plant. The windspeed threshold is well below the

structure design basis of 108 mph, and is set slightly below the value used to characterize

Hurricane force winds. Setting this threshold value at > 750 mph ensures site accessibility | MRE

EAL - 9.6.1.2/9.6.1.b

Rev. 00
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MRC

NOTE: The Wind Speed indication from the Met Tower instrumentation is full scale at 100
mph.

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

Wilmington (302) 573-6142 -
Mount Holly (609) 261-6604
Mount Holly (609) 261-6602

DEVIATION

None

REFERENCES

NUMARC NESP-0007, HU1.2 and HU1.7
OP-AB.ZZ-0001(Q), Severe Weather
SGS UFSAR, Sections 2.3, 3.3
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9.0 Hazards - Internal/External -

ALERT - 9.6.2
|
|
|

9.6 High Winds

IC Natural and Destructive Phenomena Affecting the Plant Vital Area

EAL

EITHER one of the following:

Report of a Tornado TOUCHING DOWN within the Protected Area

Sustained wind speeds > 7560 MPH for 15 minutes, from ANY elevation of the [ N RC
Met Tower
AND
The Wind Speed is of a magnitude that it SPECIFICALLY results in Damage to ANY one
of the following:

-TWO OR MORE Trains of a Safety System

MORE THAN ONE Safety System

Rendering ANY of the following structures incapable of performing its Design

Function:
. * Auxiliary Building
* Service Water Intake Structure

* Control Point Area

* Inner/Outer Penetration Areas

* Containment

* Fuel Handling Building

* Service Building

* RWST, PWST, and AFWST Area
AND
Damaged Safety System(s) or Plant Vital Structure is required for the present MODE of
operation

MODE - All
BASIS

The primary concern in this EAL is the magnitude of the high winds and the effects on safety
functionssystems-required-for-the-present MODE-of eperation. Specific system degradation is | yrC
addressed in the System Malfunction EALs. A detailed assessment of system damage is not
required prior to classification. The term "Damage" is defined as evidence that the high winds

. have caused component malfunction (pump trip, breaker trip, etc.) or a report of visible | v EC

EAL -9.6.2

Rev. 00
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deformation that may have resulted in the equipment/structure being INOPERABLE or - | Y

otherwise incapable of performing it's design function. A Safety System is defined as an
cystom &S 30 2 r})o;p 4111;% xSl P O %{“%’g@éﬁmgwlf’“‘@y‘w e

Speeifications. In those cases where it is believed that the high winds may have caused
damage to Safety Systems, then an Alert declaration is warranted, since the full extent of the
damage may not be known. For Plant Vital Structure damage, classification is required under
this EAL if the structure houses or otherwise supports safety systems required for safe PR

shutdown of the Plant.the-presert MODE-ef-operation-

It is not intended that a lengthy engineering analysis be performed to determine if damage has

affected structural design but EC judgement must determine whether to exclude minor exterior

damage which does not affect the structural design capability. The value of 750 MPH is | vEC
below the design basis wind speed of 108 MPH determined for Salem Generating Station.
"Sustained" wind speed means winds in excess of the threshold value for greater than 15
minutes.

I,ueC/

Barrier Analysis
None
ESCALATION CRITERIA
This event will be escalated to higher classifications based upon damage consequences covered
under various other EAL sections._The EC may use Emergency Coordinator Discretion and R NE
escalate the classification to SAE based on the nature of the winds.

DISCUSSION

With damage to these areas conﬁrmed an actual degradatlon in the level of plant safety has
occurred. ~Fhe hresh be -

mre

s&me—&me—based—en—ﬂns—p&&meﬁer——EC Judgement must be used to dlscnmmate between

minor "cosmetic” and "design function" structural damage.

NOTE: The Wind Speed indication from the Met Tower instrumentation is full scale at 100
mph.

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

Wilmington (302) 573-6142
Mount Holly (609) 261-6604
Mount Holly (609) 261-6602
DEVIATION
None
EAL - 9.6.2
Rev. 00
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REFERENCES
NUMARC NESP-0007, HA1.2 and HA1.3

OP-AB.ZZ-0001(Q), Severe Weather
SGS UFSAR, Sections 2.3, 3.3
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9.0 Hazards - Internal/External -

9.7 Flooding
UNUSUAL EVENT - 9.7.1

IC Internal Flooding in Excess of Sump Handling Capability Affecting Safety Related
Areas of the Plant ‘

EAL

Severe Flooding of Safety System Areas HAS ENDANGERED safety related equipment per
OP-AB.ZZ-0002

MODE - All
BASIS

This EAL addresses conditions where severe flooding is occurring in areas that affect safety

related equipment._Endangered means that a determination has been made that the flooding is | p/RC-
severe enough to jeopardize safe operation of the-unit Sefery velTed equieme=".

Barrier Analysis
None
ESCALATION CRITERIA
This event will be escalated to an Alert based upon the loss of vital equipment due to flooding.
DISCUSSION

Severe 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 detailed in these areas by visual report from staff or by confirmation of sump

alarms. OP-AB.ZZ-0002(Q) directs the operators to determine the exact location and severity

of flooding. Attachments in this procedure delineates the affected plant areas, potential | ~s
source(s) of water, affected vital equipment, flood rate and time to submerge vital equipment.
DEVIATION

EAL -9.7.1

Rev. 00
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None
REFERENCES

NUMARC NESP-007, HU1.7
OP-AB.ZZ-0002(Q), Flooding
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9.0 Hazards - Internal/External -

9.7 Flooding
ALERT - 9.7.2

IC  Internal Flooding Affecting the Operability of Plant Safety Systems Required to
Establish or Maintain Safe Shutdown

EAL

Visual Observation of Flooding within ANY one of the following Plant Vital Structures:

Auxiliary Building

Service Water Intake Structure

Fuel Handling Building

Service Building

Containment
AND
The Flooding is of a magnitude that it SPECIFICALLY results in Damage to ANY one of
the following:

TWO OR MORE Trains of a Safety System

- MORE THAN ONE Safety System

Any of the above listed Plant Vital Structures which renders the structure incapable
of performing its Design Function
AND
Damaged Safety System(s) or Plant Vital Structure is required for the present MODE of
operation

MODE - All
BASIS

The primary concern in this EAL is the magnitude of the internal flooding and the effects on

safety systems required for the present MODE of operation. Specific system degradation is

addressed in the System Malfunction EALs. A detailed assessment of system damage is not

required prior to classification. The term "Damage" is defined as evidence that the internal

flooding has caused component malfunction (pump trip, breaker trip, etc.) that may have

resulted in the equipment/structure being INOPERABLE or otherwisc:, ‘i%ggp%ble;,’ gilygfrfg‘rming o

it's design function. A Safety ystem s defined as any system WE SRl Bl dedn o5 orecere
el 8 88000 1R%F0sE Ca%¢ Wlere it is believed that the internal flooding may

have caused damage to Safety Systems, then an Alert declaration is warranted, since the full

extent of the damage may not be known. For Plant Vital Structure damage, classification is

EAL -9.7.2
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required under this EAL if the structure houses or otherwise supports safety systems required
for the present MODE of operation.

Barrier Analysis
None
ESCALATION CRITERIA

This event will be escalated based upon the consequences of the loss of vital equipment as
covered in various other EAL sections. The EC may use Emergency Coordinator Discretion

and escalate the classification to SAE based on the nature of the flooding.

DISCUSSION

Severe 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 detailed in these areas by visual report from staff or by confirmation of sump
alarms. OP-AB.ZZ-0002(Q) directs the operators to determine the exact location and severity
of flooding. Attachments of this procedure delineates the affected plant areas, potential
source(s) of water, affected vital equipment, flood rate and time to submerge vital equipment.

DEVIATION
None
REFERENCES

NUMARC NESP-007, HA1.7
OP-AB.ZZ-0002(Q), Flooding

EAL -9.7.2
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9.0 Hazards - Internal/External -

9.8 Turbine Failure / Vehicle - Missile Impact

UNUSUAL EVENT - 9.8.1.a

IC  Natural and Destructive Phenomena Affecting Certain Structures Within the Protected |3 V&
Area

EAL

Catastrophic damage to the Main Turbine as evidenced by EITHER one of the following:
Main Turbine casing penetration
Main Turbine/Generator Damage potentially releasing Lube Oil or Hydrogen Gas to
7 the Turbine Building

MODE - 1,2,3
BASIS

. Turbine failure of sufficient magnitude to cause damage to the turbine casing or generator seals
increases the potential for leakage of combustible/explosive gases and of combustible liquids to
the Turbine Building or damage to plant systems due to missiles. The presence of Hy gasin
sufficient quantities may present a flammable/explosive hazard. Oil may also be present which
may contribute to the flammability hazard.

Barrier Analysis
N/A
ESCALATION CRITERIA

This event will be escalated to an Alert based upon damage done by missiles generated by the
failure or by any subsequent fire.

DISCUSSION

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.

EAL-9.8.1.a
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Escape of hydrogen 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.

DEVIATION

Modes 1,2,3 are the only MODES of operation where Main Steam pressure is high enough to
allow for Main Turbine operation.

REFERENCES -

NUMARC NESP-0007, HU1.6
EOP-TRIP-1

EAL -9.8.1.a
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9.0 Hazards - Internal/External

9.8 Turbine Failure / Vehicle - Missile Impact

UNUSUAL EVENT - 9.8.1.b

IC Natural and Destructive Phenomena Affecting Certain Structures Within the Protected l BVE

Area

EAL

Vehicle Crash / Missile Impact with or within ANY one of the following Structures:
Auxiliary Building
Service Water Intake Structure

— Control Point-Area |3VvE
Inner/Outer Penetration Areas
Containment
Fuel Handling Building
Service Building ,
RWST, PWST, and AFWST Area-

MODE - All
BASIS

A Vehicle Crash / Missile Impact with or within a listed Plant Structure represents a potential
challenge to plant safety. Events classified under this EAL include those of a magnitude and
extent that may be a potential precursor to damage to Safety Systems, and hence has safety
significance. Vehicle Crash includes Aircraft, Helicopters, Ships, Barges, or any other
vehicle types of sufficient size to potentially damage the structure. Missile Impact includes
flying objects from both offsite_and; onsite, rotating equipment or turbine failure causing
turbine casing penetration.

| B8 VE

Barrier Analysis
None
ESCALATION CRITERIA

This event will be escalated to Alert if the crash or missile impact causes damage to Plant Vital
Structures.

EAL -9.8.1.b
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DISCUSSION ' -

Any security aspects of this event should be considered under EAL sections covering Security
Events.

DEVIATION
None
REFERENCES -

NUMARC NESP-0007, HU1.4
NUMARC Questions and Answers, June 1993, "Hazards Question #6"

EAL - 9.8.1.b
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9.0 Hazards - Internal/External -

9.8 Turbine Failure / Vehicle - Missile Impact
ALERT - 9.8.2

IC  Natural and Destructive Phenomena Affecting Certain Structures Within the Plant Vital | RVE
Area

EAL

Vehicle Crash / Missile Impact with or within ANY one of the following plant Vital

Structures:
Auxiliary Building
Service Water Intake Structure .
— ——Centrol- Point-Atea |RVE
Inner/Outer Penetration Areas
Containment .

Fuel Handling Building
Service Building
RWST, PWST, and AFWST Area
® |
The Vehicle Crash / Missile Impact is of a magnitude that it SPECIFICALLY results in
Damage to ANY one of the Following:

TWO OR MORE Trains of a Safety System

MORE THAN ONE Safety System

Any of the above Plant Vital Structures which renders the structure incapable of
performing its Design Function
AND
Damaged Safety System(s) or Plant Vital Structure is required for the present MODE of
operation

MODE - All
BASIS

The primary concern in this EAL is the magnitude of the vehicle crashes / missile impact and
the effects on safety systems required for the present MODE of operation. Specific system
degradation is addressed in the System Malfunction EALs. A detailed assessment of system
damage is not required prior to classification. The term "Damage" is defined as evidence that
the vehicle crashes / missile impact has caused component malfunction (pump trip, breaker
. trip, etc.) that may have resulted in the equipment/structure being INOPERABLE or otherwise

EAL - 9.8.2
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incapable of erformm
ae .'.. 62

it's de51 gn functlon A Safety System is deﬁned as stern e
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vehicle crashes / missile impact may have caused damage to Safety Systems, then an Alert
declaration is warranted, since the full extent of the damage may not be known. For Plant

Vital Structure damage, classification is required under this EAL if the structure houses or
otherwise supports safety systems required for the present MODE of operation.

Barrier Analysis
N/A -
ESCALATION CRITERIA
This event will be escalated based on further damage to plant safety systems, fission product

barriers, or abnormal radiation releases in other EAL sections._The EC may use Emergency -
Coordinator Discretion and escalate the classification to SAE based on the nature of the Ve

damage.

DISCUSSION

No lengthy and timely assessment of damage is required prior to classification. In this EAL,
no attempt is made to quantify the magnitude of the damage 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 crashes / missile impact. In short, if the vehicle crashes / missile impact is big enough
that it has damaged more than one safety system, or more than one train of a safety system,
then the vehicle crashes / missile impact is big enough to justify an Alert declaration. Damage
to Plant Vital Structures must be to the extent that EC judgement must be used to determine if
the structure is still capable of performing its design function. Any security aspects of this
event should be considered under EAL sections covering Security Events.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HA1.5 and HA1.6
NUMARC Questions and Answers, June 1993, "Hazards Question #6"
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2.0 RCS Challenge i
. 2.1 RCS Leakage
UNUSUAL EVENT - 2.1.1.a/2.1.1.b
IC RCS Leakage

EAL

EITHER one of the following:

Pressure Boundary Leakage > 10 gpm
(Using 10 minute average)

Reactor Coolant System Unidentified Leakage > 10 gpm
(Using 10 minute average)

OPERATIONAL CONDITION - 1, 2, 3

. BASIS

RCS Pressure Boundary and Unidentified Leakage exceeding 10 gpm is indicative of possible
degradation of the RCS and may be a precursor of a more serious condition. RCS Operational
Leakage addressed by these 2 EALSs is specifically RCS leakage into the Drywell. Leakage into
the Drywell that is confirmed to not be RCS Leakage, i.e. a leaking Drywell Cooling Coil, does
not warrant classification under this EAL. These types of RCS Operational Leakage, exceeding
their respective EAL thresholds, should be classified as an Unusual Event, regardless of whether
or not the leak has been isolated, since the EAL thresholds exceed the Technical Specification
limit. Classification should be based on the 10 minute average and not an instantaneous value, to
assure accurate event classification.

The value of 10 gpm for RCS Pressure Boundary and Unidentified Leakage was set higher than
the Technical Specification limit of 0 and 5 gpm respectively, to allow time to implement
gcorrective actions (including plant shutdown) prior to exceeding the threshold.

Zhe only operating conditions in which there is fuel in the reactor coolant system and the system BNE
is pressurized are specified.

Barrier Analysis

This event does not reach the threshold for the loss of the RCS Barrier, but does affect

,. that barrier.

EAL-2.1.1.a/2.1.1b
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ESCALATION CRITERIA .

Emergency Classification will escalate to an Alert when either Unisolable RCS Leak Rate exceeds
50 gpm or Drywell Pressure exceeds 1.68 PSIG per EAL Section 3.2.2

DISCUSSION

Allowable leakage rates from the Reactor Coolant System are based on predicted and
experimentally observed behavior of cracks in pipes. Utilizing the leak before break methodology,
it is anticipated that there will be indication(s) of minor reactor coolant system boundary leakage
prior 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 permits monitoring for
catastrophic failure or rupture precursors.

The limit for Unidentified and Pressure Boundary Leakage is set to a lower value, than Identified
Leakage due to concern over "break propagation” resulting from an Unidentified or Pressure
Boundary Leak (Small Break), that could potentially lead to a significantly larger loss of
inventory. Identified leakage occurs when there is degradation or failure of a mechanical joint.
Pipe "break propagation" is thus not an issue.

Instrumentation available via the Radiation Monitoring System (RM-11) to determine RCS
Leakage into the Drywell includes:

(9AX313) Drywell Equipment Drain Sump (DLD EQPT) Monitor

(9AX314) Drywell Floor Drain Sump (DLD FLR) Monitor

(9AX317) Lower Drywell Air Condensate Coolers (DLD CCM LOW) Monitor
(9AX318) Upper Drywell Air Condensate Coolers (DLD CCM UP) Monitor

(9AX319) Drywell Sumps (DLD SMS) Monitor

(9AX320) Drywell Air Condensate Coolers Summation (DLD CCM SUM) Monitor
Redundant Instrumentation for Drywell Leak Detection is available on pane] 10-C-604 located in
the back of the Main Control Room,

Technical Specification required actions based on this leak rate may require a plant shutdown and
subsequent depressurization, unless the source of the leak can be located, identified, and/or
stopped.

DEVIATION

None

EAL -2.1.1.a/2.1.1b
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REFERENCES .

NUMARC NESP-007, SUS

NUMARC Questions and Answers, June 1993, "General Question #12"

NUMARC Questions and Answers, June 1993, "Fission Product Barrier Question #11"
HC.OP-S0O.SM-0001(Q), Isolation Systems Operation

HC.OP-AB.ZZ-0116 (Q), Containment Isolation and Recovery From An Isolation
HC.OP-AB.ZZ-0201 (Q), Drywell High Pressure/Loss of Drywell Cooling
HC.OP-E0.ZZ-0101 (Q)-FC, Reactor Pressure Vessel (RPV) Control
HC.OP-EQ.ZZ-0102 (Q)-FC, Primary Containment Control -
HC.OP-GP.ZZ-0005 (Q), Drywell Leakage Source Detection

HCGS Technical Specifications, LCO 3.4.3.2

EAL-211a/21.1b
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2.0 RCS Challenge -
2.1 RCS Leakage
'UNUSUAL EVENT - 2.1.1.c |
1C RCS Leakage

EAL

Reactor Coolant System Identified Leakage > 25 gpm
averaged over any 24 hour period

OPERATIONAL CONDITION - 1, 2,3
BASIS

RCS Identified Leakage exceeding 25 gpm is indicative of possible degradation of the RCS
and may be a precursor of a more serious condition. RCS Operational Leakage addressed by
this EAL is specifically RCS leakage into the Drywell. Leakage into the Drywell that is
confirmed to not be RCS Leakage, i.e. a leaking Drywell Cooling Coil, does not warrant
classification under this EAL. Identified Leakage should ONLY be classified as an Unusual
Event, when the leak rate exceeds 25 gpm when averaged over any 24 hour period, regardless
of whether or not the leak has been isolated. The 24 hour average is included as part of the
EAL threshold to provide consistency with the Technical Specification limit for Identified
Leakage.

Only operating conditions in which there is fuel in the reactor coolant system and the system is
pressurized are specified.

Barrier Analysis

This event does not reach the threshold for the loss of the RCS Barrier, but does affect
that barrier.

ESCALATION CRITERIA

Emergency Classification will escalate to an Alert when either Unisolable RCS Leak Rate
exceeds 50 gpm or Drywell Pressure exceeds 1.68 PSIG per EAL Section 3.2.2

EAL-2.1.1.c
Rev. 00
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DISCUSSION ' -

Allowable leakage rates from the Reactor Coolant System are based on predicted and
experimentally observed behavior of cracks in pipes. Utilizing the leak before break methodology,
it is anticipated that there will be indication(s) of minor reactor coolant system boundary leakage
prior 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 permits monitoring for
catastrophic failure or rupture precursors.

The limit for Unidentified and Pressure Boundary Leakage is set to a lower value, then Identified
Leakage due to concern over "break propagation" resulting from an Unidentified or Pressure
Boundary Leak (Small Break), that could potentially lead to a significantly larger loss of
inventory. Identified leakage occurs when there is degradation or failure of a mechanical joint.
Pipe "break propagation" is thus not an issue,

Instrumentation available via the Radiation Monitoring System (RM-11) to determine RCS
Leakage into the Drywell includes:

(9AX313) Drywell Equipment Drain Sump (DLD EQPT) Monitor

(9AX314) Drywell Floor Drain Sump (DLD FLR) Monitor

(9AX317) Lower Drywell Air Condensate Coolers (DLD CCM LOW) Monitor
(9AX318) Upper Drywell Air Condensate Coolers (DLD CCM UP) Monitor

(9AX319) Drywell Sumps (DLD SMS) Monitor

J (9AX320) Drywell Air Condensate Coolers Summation (DLD CCM SUM) Monitor
Redundant Instrumentation for Drywell Leak Detection is available on panel 10-C-604 located in
the back of the Main Control Room.

Technical Specification required actions based on this leak rate may require a plant shutdown and
subsequent depressurization, unless the source of the leak can be located, identified, and/or
stopped.

DEVIATION

NUMARC EAL SUS5 suggests that exceeding an RCS Identified Leakage limit of 25 gpm -

warrants the declaration of an Unusual Event because it may be a precursor to a more serious

condition. The Hope Creek Technical Specification limit for RCS Identified Leakage is 25 GPM

averaged over any 24 hour period. The plant is within the-safety-envelope-ofthe Technical | BVE
Specification as long as this limit is not exceeded and hence an Unusual Event is not warranted

until the limit is exceeded. This philosophy is consistent with that contained in NUMARC EAL

SU2, which only requires declaration of an Unusual Event when the plant is outside the Technical
Specification-Safety Envelope. RCS Pressure Boundary and Unidentified Leakage that exceed the | RP¥€
NUMARC EAL threshold will be classified as an Unusual Event, as this leakage exceeds the

Technical Specification limit.

EAL-21.1.c
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In addition, NUMARC EAL SUS appears to apply specifically to those plants that do not-allow
for averaging of RCS Identified Leakage over a 24 hour period. Furthermore, NUMARC
Questions and Answers Document , June 1993, "General Question #12", addresses those cases
where the Technical Specification LCO has been exceeded and the required Action section has
been entered (i.e. 4 Hours to identify and reduce the leakage below the limit). The EAL threshold
for RCS Identified Leakage does not consider this time for Unusual Event declaration. The Q&A
also states that the EAL for RCS Identified Leakage has been significantly raised from 10 to 25
gpm at some plants. Since the Hope Creek Technical Specification limit is already set at 25 gpm
averaged over any 24 hour period, the EAL should not be more limiting than the Technical
Specifications. -

REFERENCES

NUMARC NESP-007, SUS5

NUMARC Questions and Answers, June 1993, "General Question #12"

NUMARC Questions and Answers, June 1993, "Fission Product Barrier Question #11"
HC.OP-S0O.SM-0001(Q), Isolation Systems Operation

HC.OP-AB.ZZ-0116 (Q), Containment Isolation and Recovery From An Isolation
HC.OP-AB.ZZ-0201 (Q), Drywell High Pressure/Loss of Drywell Cooling
HC.OP-E0.ZZ-0101 (Q)-FC, Reactor Pressure Vessel (RPV) Control
HC.OP-EO0.ZZ-0102 (Q)-FC, Primary Containment Control

HC.OP-GP.ZZ-0005 (Q), Drywell Leakage Source Detection

HCGS Technical Specifications, LCO 3.4.3.2
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HCGS EAL/RALTechnical Basis
- 2.0 RCS Challenge

2.1 RCS Leakage
UNUSUAL EVENT - 2.1.1.d
IC RCS Leakage

EAL

Successful Isolation of a Reactor Recirc Pump Dual Seal Failure
within 10 minutes of recognition

OPERATIONAL CONDITION - 1, 2, 3
BASIS

Successful Isolation of a Reactor Recirc Pump Dual Seal Failure within 10 minutes of
recognition is classified as an Unusual Event, due to the significance of the event. Even
though the consequences of a successfully isolated Recirc Pump Dual Seal failure are minor,
with no possibility for "break propagation”, an Unusual Event is warranted due to the multiple
failures of mechanical joints that allowed the discharge of a significant quantity of Reactor
Coolant (>50 GPM) directly into the Drywell Air Space.

Successful is defined as indication of ALL of the following within 10 minutes of recognition
of the Recirc Pump Dual Seal failure.

Recirc Pump Suction and Discharge Valves have closed
RWCU Suction Valve from the Recirc Loop has closed
Recirc Pump Seal Purge Water Valve have closed
Drywell Pressure and Temperature has begun to decrease
RCS Leakage has begun to decrease

10 minutes was determined to be a reasonable amount of time to isolate the pump and monitor
for the effectiveness of the actions.

Only operating conditions in which there is fuel in the reactor covolant system and the system is
pressurized are specified.

EAL - 2.1.1.d

Rev. 00
Page 12 of 2
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HCGS EAL/RALTechnical Basis

Barrier Analysis . -

This event does not reach the threshold for the loss of the RCS Barrier, but does affect
that barrier.

ESCALATION CRITERIA

Emergency Classification will escalate to an Alert if ten minutes elapse prior to successful
isolation or Drywell Pressure exceeds 1.68 PSIG per EAL Section 3.2.2

DISCUSSION

Prompt recognition of a Recirc Pump Dual Seal failure by the operating crew will allow for
implementation of actions to isolate the leakage source in accordance with Abnormal Operating
Procedures. The design of the Recirc Pump seal limits the magnitude of the identified leakage for
this event to 60 gpm due to the presence of a breakdown bushing. As a result, RCS inventory
will not be significantly effected. The ability to monitor the leak rate is limited to 50 gpm, the
upper limit of the Drywell Leak Detection Instrumentation. Drywell Pressure is not expected to
reach the High Drywell Pressure Scram setpoint for this event, provided that the isolation was
successfully completed within 10 minutes.

DEVIATION
None
REFERENCES

NUMARC NESP-007, SUS5

NUMARC Questions and Answers, June 1993, "General Question #12"

NUMARC Questions and Answers, June 1993, "Fission Product Barrier Question #11"
HC.OP-AB.ZZ-0112 (Q), Recirculation Pump Trip

HC.OP-AB.ZZ-0201 (Q), Drywell High Pressure/Loss of Drywell Cooling
HC.OP-E0.ZZ-0101 (Q)-FC, Reactor Pressure Vessel (RPV) Control
HC.OP-E0.ZZ-0102 (Q)-FC, Primary Containment Control

HC.OP-GP.ZZ-0005 (Q), Drywell Leakage Source Detection

HCGS Technical Specifications, LCO 3.4.3.2

EAL-2.1.1d
Rev. 00
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. HCGS EAL/RALTechnical Basis
. 3.0. Fission Product Barriers

3.3 Containment Barrier

3.3.2.a
IC Potential L.oss of Containment

EAL -

Supp Chamber press CANNOT be MAINTAINED below 65 psig
OR
MRC

Primary Containment H2 concentration >4% and Q2 concentration >5%
Ll L] . » . . ~O . " O ) ~ A ] -~

OPERATIONAL CONDITION - 1, 2,3
BASIS

. Containment venting required by the EOPs indicates a degrading condition in containment and
is implemented in an effort to preclude containment failure. Venting is required before
Suppression Chamber pressure reaches 65 PSIG or Hydrogen concentration reaches the
Lower Explosive Limit (LEL = 4%) and Oxygen concentration reaches 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.

P2 Q 0 ate 'a . at Ja AN
. . 7] S

. .
o a - he ot
o ara Zl zl O -

Venting-due-to-an-ATWS-should-not-be-classified-underthis EAL—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.

MRC

A Downcomer failure, by itself, does not represent a Loss of the Primary Containment
Barrier. This failure does, however, render the Primary Containment inoperable per the
Technical Specification, as Primary Containment integrity has been compromised. A
Downcomer failure combined with a large break LOCA will likely result in a Potential Loss of
Primary Containment under this EAL if Containment pressure can not be maintained below 65
PSIG and Containment Venting is required.

EAL -3.3.2.a
Rev. 00
Page 13 of 2 [




HCGS EAL/RALTechnical Basis
Barrier Analysis
Primary Containment Barrier has been potentially lost.
ESCALATION CRITERIA

Emergency Classification will escalate based on the Potential Loss or Loss of additional
Fission Product Barriers per EAL Section 3.0.

DISCUSSION -

Venting of the Primary Containment is initiated to preserve containment integrity under

accident conditions. Primary Containment venting is required when Suppression Chamber

cannot be maintained below 65 psig, which is well above the maximum pressure expected to

be present in the Primary Containment during a design basis Loss of Coolant Accident

(LOCA). Primary Containment venting is also required based on -hydrogen concentrations

exceeding 4 %._H»y concentrations in excess of 6.0 % requires Emergency Depressurization MEC
and subsequent containment venting. -Venting is continued until either Hy concentration has

been reduced to .<-6.0% or O levels have been reduced to <-5.0%. Venting with elevated

hydrogen concentration conditions ensures that containment failure resulting from a hydrogen
detonation or deflagration does not occur.

The elevated hydrogen in the containment 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.

EOP procedural 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 EPA limits, a controlled, monitored, and isolable release is preferred
to a potential uncontrolled, unmonitored radiological release that would result from a failure of
containment.

DEVIATION

None

Mhrc

REFERENCES

NUMARC NESP-0007, PC1, PC2
EAL - 3.3.2.a
Rev. 00
Page 23 of 2 |




HCGS EAL/RALTechnical Basis

3.0 Fission Product Barriers

3.3 Containment Barrier
3.3.2.b
IC Loss of Containment

EAL -

Containment Failure as indicated by a rapid decrease in Drywell pressure following
an increase in pressure above 1.68 psig
OR

Containment is Vented by the Emergency Operating Procedures (EOPs)

OPERATIONAL CONDITION - 1, 2, 3
BASIS

Containment failure indicated by a rapid decrease in Drywell pressure following a significant
increase in Drywell pressure is indicative of a Loss of the Containment barrier. This EAL
specifically represents a Loss of Containment , whereby a unisolable breach of the
containment structure has occurred. Conditions that result in a decrease in Drywell pressure
following a pressure rise that are not the direct result of a Containment failure do not warrant
classification under this EAL. These events include the initiation of Drywell Sprays, the re-
establishment of Drywell Cooling, Containment Venting as required by the EOPs, and
anticipated Drywell pressure decrease due to ambient losses.

Containment Venting is a controlled loss of containment. This venting is performed for the
purpose of preventing an unisolable, unmonitored radiological release of containment gases.

A Downcomer failure, by itself, does not represent a Loss of the Primary Containment
Barrier. This failure does, however, render the Primary Containment inoperable per the
Technical Specification, as Primary Containment integrity has been compromised. A
Downcomer failure combined with a large break LOCA will likely result in a Potential Loss of
Primary Containment under EAL 3.3.2.a if Containment pressure can not be maintained
below 65 PSIG and Containment Venting is required.

Barrier Analysis

Primary Containment Barrier has been lost.

EAL -3.3.2b
Rev. 00
Page 12 of 2
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HCGS EAL/RALTechnical Basis
ESCALATION CRITERIA _ -

Emergency Classification will escalate based on the Potential Loss or Loss of additional
Fission Product Barriers per EAL Section 3.0.

DISCUSSION

Appropriate classification under this EAL occurs as the result of a Containment failure.
Drywell pressure reaching 1.68 psig indicates that there is a significant release of reactor
coolant to the containment. Unless this source of leakage is isolated or the Reactor is =
depressurized, Drywell pressure would not be expected to decrease in a rapid manner. -

Other indications such as Reactor Building Area Radiation Monitors (ARMs) radiation levels,
Reactor Building area temperatures, Reactor Building floor and sump levels, Plant Effluent
radiation levels, and containment isolation status should be used to confirm the loss of
containment integrity if possible. Reactor Building to Torus vacuum breaker status should be
monitored to ensure that this pathway does not result in a loss of containment integrity.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, PC1

HC.OP-AB.ZZ-0114 (Q), Loss of Primary Containment Integrity
HC.OP-AB.ZZ-0116 (Q), Containment Isolations and Recovery from an Isolation
HC.OP-AB.ZZ-0201 (Q), Drywell High Pressure/Loss of Drywell Cooling
HC.OP-EO0.ZZ-0100 (Q)-FC, Reactor Scram

HC.OP-EO0.ZZ-0101 (Q)-FC, Reactor Pressure Vessel (RPV) Control
HC.OP-EO.ZZ-0102 (Q)-FC, Primary Containment Control
HC.OP-EO.ZZ-0103 (Q)-FC, Reactor Building Control

BWR Owners Group Emergency Procedure Guidelines, Revision 4

EAL - 3.3.2.b
Rev. 00
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HCGS EAL/RALTechnical Basis

4.0 EC Discretion -

4.1 Emergency Coordinator Discretion
ALERT - 4.1.2

IC Other Conditions Exist Which In the Judgement of the Emergency Coordinator Warrant
Declaration of an Alert

EAL

Events are in progress or have occurred which, in the judgement of the Emergency

Coordinator, 1ndlcate—E-FH-I—ER—eﬁe-ef—§he—fel-lem-ﬁg—
e ——Plant safety systems (more than one) are, or may be degraded-andInereased

menitoring-of-plant-funetions-is-warranted
e ANY plant Vital Structure is degraded or potentially degraded
Criteria for declarati : Al he ECGI JuetionSecti )

AND

Increased monitoring of Safety Functions is warranted

OPERATIONAL CONDITION - All
BASIS

Emergency Coordinator judgement to declare an Alert, based on the determination that Plant
Systems are, or may be degraded, should be implemented ONLY when conditions are not
explicitly addressed elsewhere in the ECG. This includes a determination by the SNSS that
hazards exist that have, or may have caused damage to more than one safety system or to a
plant vital structure. In addition, if plant conditions degrade to the point where increased
monitoring of plant functions is warranted to better determine the plants actual safety status
than an Alert classification may be appropriate.

Barrier Analysis

Additional guidance on EC judgement for Fission Product Barriers is found on the
Fission Product Barrier Table, Section 3.0.

ESCALATION CRITERIA

Emergency Coordinator Judgement

EAL -4.1.2
Rev. 00
Page 1 of 2




HCGS EAL/RALTechnical Basis

DISCUSSION

Dose consequences for an Alert, if a radiological release was ongoing, would only be a small
fraction of the EPA Protective action Guideline (PAG) plume exposure level, i.e., 10 to 100
mRem TEDE. Refer to ECG Section 6 if a radiological release is ongoing.

DEVIATION

None -

REFERENCES

NUMARC NESP-0007, HA6, HA1.4, Section 3.7.
EPA-400

EAL -4.1.2
Rev. 00
Page 2 of 2




HCGS EAL/RALTechnical Basis

. 4.0 EC Discretion

4.1 Emergency Coordinator Discretion
SITE AREA EMERGENCY -4.1.3

IC Other Conditions Exist Which In the Judgement of the Emergency Coordinator Warrant
Declaration of a Site Area Emergency

EAL

Events are in progress or have occurred which, in the judgement of the Emergency
Coordinator, indicate_an Actual or likely major failure of plant functions needed for the

protection of the public-EFFHER-ene-of-the-following:

OPERATIONAL CONDITION - All
BASIS

Emergency Coordinator judgement to declare a Site Area Emergency, based on the
determination that the potential exists for an uncontrolled radiological release or the source
term available in the Containment atmosphere could result in Site Boundary dose rates in
excess of 100 mRem/hr, should be implemented ONLY when conditions are not explicitly
addressed elsewhere in the ECG. In addition, any criteria that satisfies the definition of a Site
Area Emergency in the ECG Introduction Section, also warrants declaration under this EAL.
A Site Area Emergency is intended to be anticipatory of potential fission product barrier
failure, and allows offsite agencies to commence preparation for emergency response.

Barrier Analysis

Additional guidance on EC judgement for Fission Product Barriers is found on the
Fission Product Barrier Table, Section 3.

ESCALATION CRITERIA

EAL -4.1.3
Rev. 00
Page 1 of 2



. HCGS EAL/RALTechnical Basis
Emergency Coordinator Judgement -
DISCUSSION

Radiological release rates during a Site Area Emergency declaration are not expected to result
in exposure levels which exceed the EPA Protective Action Guideline threshold values except
within the Site Boundary. However, plume exposure levels of 100 to < 1000 mRem TEDE
may be possible offsite and levels > 1000 mRem TEDE could be experienced onsite. Refer to
ECG Section 6 if a radiological release is ongoing.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HS3, Section 3.7.
EPA-400

EAL-4.1.3
Rev. 00
Page 2 of 2
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. . 4.0 EC Discretion

4.1 Emergency Coordinator Discretion
GENERAL EMERGENCY -4.1.4

1C Other Conditions Exist Which In the Judgement of the Emergency Coordinator Warrant
Declaration of a General Emergency

EAL

Events are in progress or have occurred which, in the judgement of the Emergency

Coordinator, indicate_an Actual or imminent substantial core degradation with the
potential for loss of containment-Either-one-of-the-folowing: .

. OPERATIONAL CONDITION - All
BASIS

Emergency Coordinator judgement to declare a General Emergency , based on the
determination that the potential for an uncontrolled radionuclide release exists, should be
implemented ONLY when conditions are not explicitly addressed elsewhere in the ECG. In
addition, any criteria that satisfies the definition of a General Emergency in the ECG
Introduction Section, also warrants declaration under this EAL. A General Emergency is
intended to be anticipatory of fission product barrier failure, and permits maximum offsite
intervention time.

Barrier Analysis

This EAL is intended for EC judgement for declaration at the General Emergency
level. Additional guidance on EC judgement for Fission Product Barriers is found on
the Fission Product Barrier Table, Section 3.0.

ESCALATION CRITERIA

. N/A

EAL -4.1.4
Rev. 00
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HCGS EAL/RALTechnical Basis

DISCUSSION _ -
Radiological release rates during a General Emergency may exceed the EPA Protective Action

Guidelines, i.e., >1000mRem TEDE, for more than the immediate site area. ECG Section 6,
Radiological Releases/Occurrences should be consulted for releases of this magnitude.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HG2, Section 3.7.
EPA-400

EAL -4.1.4
Rev. 00
Page 22 of 2




HCGS EAL/RALTechnical Basis
6.0 Radiological Releases/Occurrences
6.1 Gaseous Effluent Release

UNUSUAL EVENT - 6.1.1.a

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds 2
Times the Radiological Technical Specifications for 60 minutes or longer

EAL

Dose Assessment indicates EITHER one of the following at the MEA or
beyond as calculated on the SSCL:

TEDE 4-Day Dose of > 2.0E-01 mRem
Thyroid-CDE Dose of > 6.8E-01 mRem

based on Plant Vent effluent sample analysis and not on a default Noble Gas to

Iodine Ratio

AND

Release is ongoing for > 60 minutes

OPERATIONAL CONDITION - All
BASIS

Dose Assessment at or beyond the MEA exceeding the EAL threshold, can result from a
Gaseous Radiological Release in excess of 2 times Technical Specifications. This condition
results from an uncontrolled release of radioactivity to the environment, resulting in elevated
offsite dose rates. The threshold for this EAL is NOT based on a specific offsite dose rate, but
rather on the loss of plant control implied by a radiological release of this magnitude that was
not isolated within 60 minutes. The final integrated dose is very low and is not the primary
concern. Classification is based on an ongoing release that does not comply with a license
condition. Unplanned is defined as any release for which a radioactive discharge permit was
not prepared, or a release that exceeds the conditions on the applicable permit.

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. As long as dose assessment is available, this EAL
should be used in place of EAL 6.1.1.d.

EAL -6.1.1.a
Rev. 00
Page 13 of 2
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HCGS EAL/RALTechnical Basis

It is not intended that the release be averaged over 60 minutes, but exceed 2 times the -
Technical Specification limit for 60 minutes or longer. In addition, it is intended that the
event be declared as soon as it is determined that the release will exceed 2 times the limit for
60 minutes or longer.

Barrier Analysis
N/A

ESCALATION CRITERIA -

Emergency Classification will escalate to an Alert when the effluent release concentration
increases to 200 times the Technical Specification limit.

DISCUSSION

Prorating the 500 mRem/yr criterion for the TEDE 4-day dose: time (8766 hr/yr); the 2 x
Tech. Spec. multiplier; and, Artificial Island's Allocation Factor of 0.5 (50% per site), the
associated site boundary dose rate would be 0.057 mRem/hr.

500mRem/ yr

TEDE 4-Day MEA Dose Rate = (
8766hr [ yr

)(2)(.5)=0.057mRem/hr

This is rounded to .05 mRem/hr.

The TEDE 4-day Dose is based on a 4 hour release duration. Therefore .05 mRem/hr*4 hours
= 0.2 mRem.

Prorating the 1500 mRem/yr criterion for the Thyroid-CDE Dose: time (8766 hr/yr); the 2 x
Tech. Spec. multiplier; and, Artificial Island's Allocation Factor of 0.5 (50% per 51te), the
associated site boundary dose rate would be 0.17 mRem/hr.

1500mRem/ yr
8766hr [ yr

Thyroid-CDE MEA Dose Rate = ( )(2)(.5)=0.17mRem/hr

The Thyroid-CDE Dose is based on a 4 hour release duration. Therefore 0.17 mRem/hr*4
hours = 0.68 mRem.

DEVIATION

None

EAL -6.1.1.a
Rev. 00
Page 23 of 2
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REFERENCES

NUMARC NESP-007, AU1.4

Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents
NUMARC Draft White Paper, 7-25-94, 9-10-94.

Technical Specification 3.11.2.1

Page 33 of 2
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HCGS EAL/RALTechnical Basis
6.0 Radiological Releases/Occurrences -

6.1 Gaseous Effluent Release

UNUSUAL EVENT - 6.1.1.b

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds 2
Times the Radiological Technical Specifications for 60 minutes or longer

EAL

Dose Rate measured at the Protected Area Boundary or beyond EXCEEDS
.05 mRem/hr above normal background

AND

Release is ongoing for > 60 minutes

OPERATIONAL CONDITION - All
BASIS

Measured Dose Rate at or beyond the Protected Area Boundary exceeding the EAL threshold
can result from a Gaseous Radiological Release in excess of 2 times Technical Specifications.
This condition results from an uncontrolled release of radioactivity to the environment,
resulting in elevated offsite dose rates. The threshold for this EAL is NOT based on a specific
offsite dose rate, but rather on the loss of plant control implied by a radiological release of this
magnitude that was not isolated within 60 minutes. The final integrated dose is very low and is
not the primary concern. Classification is based on an ongoing release that does not comply
with a license condition. Unplanned is defined as any release for which a radioactive
discharge permit was not prepared, or a release that exceeds the conditions on the applicable
permit.

It is not intended that the release be averaged over 60 minutes, but exceed 2 times Tech. Spec.
limits for 60 minutes or longer. Further, it is intended that the event be declared as soon as it
is determined that the release will exceed 2 times the limit for 60 minutes or longer.

Barrier Analysis

N/A

EAL - 6.1.1.b
Rev. 00

Page 12 of 2
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HCGS EAL/RALTechnical Basis
ESCALATION CRITERIA . -

Emergency Classification will escalate to an Alert when effluent release concentration
increases to 200 times the Technical Specification limit.

DISCUSSION

Prorating the 500 mRem/yr criterion for: time (8766 hr/yr); the 2 x Tech. Spec. multiplier;
and, Artificial Island's Allocation Factor of 0.5 (50% per site), the associated site boundary
(MEA) dose rate would be 0.057 mRem/hr.

500mRem/ yr

Protected Area Boundary Dose Rate = (
8766hr | yr

)(2)(.5)=0.57mRem/hr

This is rounded to .05 mRem/hr

DEVIATION
None
REFERENCES

NUMARC NESP-007, AUL.3

Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents
NUMARC Draft White Paper, 7-25-94, 9-10-94.

Technical Specification 3.11.2.1

EAL - 6.1.1.b
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6.0 Radiological Releases/Occurrences
6.1 Gaseous Effluent Release

UNUSUAL EVENT - 6.1.1.c

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds 2

Times the 10CFR20, Appendix B limitsRadielegical-Technical-Specifieations for 60 | gz

minutes or longer _

EAL

Total gaseous effluent release sample analysis for ANY one of the following
indicates a concentration of:

FRYVS:
> 5:651.13E-03 uCi/cc Total Noble Gas
> 8:002.71E-067 uCi/cc I-131

NPV:
> 121243 f034 uCi/ce Total Noble Gas
> +725.81E-068 puCi/cc I-131

SPV:
> +432.27E-045 pCi/cc Total Noble Gas
> 1615.44E-079 pCi/cc I-131
AND

Dose Assessment results NOT available

AND

Release is ongoing for > 60 minutes

OPERATIONAL CONDITION - All

BASIS

Total gaseous effluent release sample analysis exceeding the EAL threshold for any of the
plant vents listed (FRVS, NPV, SPV), can result from a Gaseous Radiological Release in

excess of 2 times 10CFR20, Appendix B limitsFechnical-Speeifications. This condition results |

EAL -6.1.1.¢
Rev. 00

Page 1 of 3
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HCGS EAL/RALTechnical Basis

from an uncontrolled release of radioactivity to the environment, resulting in elevated offsite
dose rates. The threshold for this EAL is NOT based on a specific offsite dose rate, but rather
on the loss of plant control implied by a radiological release of this magnitude that was not
isolated within 60 minutes. The final integrated dose is very low and is not the primary
concern. Classification is based on an ongoing release that does not comply with a license
condition. The HTV is not included under this EAL since there are no provisions for collecting
a HTV grab sample. Unplanned is defined as any release for which a radioactive discharge
permit was not prepared, or a release that exceeds the conditions on the applicable permit.

It is not intended that the release be averaged over 60 minutes, but exceed 2 times the —

10CFR20, Appendix BFeechnieal-Speeifieation limit for 60 minutes or longer. In addition, it is | Gui
intended that the event be declared as soon as it is determined that the release will exceed 2

times the limit for 60 minutes or longer.

Barrier Analysis

N/A
ESCALATION CRITERIA
Emergency Classification will escalate to an Alert when the effluent release concentration
increases to 200 times the 10CFR20, Appendix BFechnical-Specification limit. | vt
DISCUSSION
BuE

Refer to Basis Section for EAL 6.1.1.d for the 10CFR20, Appendix B Noble Gas and Thyroid

committed Dose release rate calculations.

Calculation of the threshold sample concentrations are as follows: AOEr Y
4.80 Ci/ e
' . 03uCi .

FRVS Noble Gas Sample Concentration = TSI 5eC =5:-651.13E-03uCi/cc .f_g,,';,ias e
472x9000cfn ~(-l5a
115E+0¥) Ci/ Sl
i . (2

FRVS I-131 Sample Concentration = FT 5 o 8.002.71E-067uCilcd ™ 1o | | BVE

472x9000cfin Ligetel
) WA 712
NPV Noble Gas A
, 240
4.80 03 7
Sample Concentration= E +03uCi/ sec =1.212.43E-034uCi/cc J.éz eue
472x419E +4cfm Y. go& 3
aLfiet
. Ci ) 3-poete |
NPV I-131 Sample Concentration = LISE +00uCi / sec =1-725.81E-068uCi/ccl m/see || Pyt
472x4.19E + O4cfm +o
LY 2kd
ALY 14
EAL - 6.1.1.c
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HCGS EAL/RALTechnical Basis

2.4oi104
al [sec
to 2
_ 480E +03uCi [ sec -0 to3 =11432.27E- |
4T2x448E + Scfin | a b ool .

SPV Noble Gas Sample Concentration

045uCi/cc

3doiztol
w4 [5ec
. +0 Guir
LISE +00uCi/sec| (.14 gro0 =1.615.44E-
472x4 48E + 05cfm | gl 520

SPV I-131 Sample Concentration =

0#9uCi/cc

Where: 472 = conversion factor (28,317 cc/ft3 x 1 min./60 sec.)
9000 cfm = FRVS Vent Flow (maximum)
4.19E+04 cfm = NPV Vent Flow (maximum)
4 .48E+05 cfm = SPV Vent Flow (maximum) A
The noble gas release rate of 2-404.80E+043 nCi/sec is obtained by
multiplying the 10CFR20, Appendix B limitTechnical-Speeification release rate
of +:202.40E+043 uCi/sec times 2. 6 Ve
The iodine release rate of 3-401.15E+040 pCi/sec is obtained by multiplying

the 10CFR20, Appendix B limitTechnical Speeification release rate of
+705.75E+-01 uCi/sec times 2.

DEVIATION

Nene The value for EAL 6.1.1.c is based on one meteorological case and one isotopic mixture

found in the ODCM. A radiological release based on this specific release rate could produce a
TEDE Dose which would require an _Alert classification or not meet the Unusual Event
classification, depending on the meteorological conditions and the isotopic mixture. EAL
6.1.1.c would not be used unless EAL 6.1.1.a (Dose Assessment) can not be used to ﬁ .4/14/
determine the classification, if any, due to the potential uncertainty of this “default” EAL.

Two times the 10CFR20. Appendix B limits for noble gas and Iodine 131 are being used for
this EAL, due to concerns that the State of New Jersey have pertaining to this EAL and Based

on the above mentioned uncertainties.

REFERENCES

NUMARC NESP-007, AU1.2, AUL.1, AU1.4 &
Off-Site Dose Calculation Manual, Section 2.0

NUMARC Draft White Paper, 7-25-94, 9-10-94.

Technical Specification 3.11.2.1

EAL - 6.1.1.c
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release

UNUSUAL EVENT - 6.1.1.d

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds 2

tFimes the Radiological Technieal-Speeifieations10CFR20, Appendix B for 60 minutes

or longer

EAL

Valid High Alarm received from ANY one of the following Plant Effluent RMS
Channels:
FRYVS Noble Gas (Grid 1/3; 9RX680)
NPV Noble Gas (Grid 1/3; 9RX590)
SPV Noble Gas (Grid 1/3; 9RX580)
HTYV Noble Gas (Grid 1/3; 9RX518)

AND
Total Plant Vent release rate EXCEEDS one of the following limits:
4.80E+032-46E+04 uCi/sec Total Noble Gas
1.15E+003-40E+01 pCi/sec I-131 (USE FOR NPV & SPV_ONLY)
AND
Dose Assessment isresults NOT available

AND

Release is ongoing for > 60 minutes

OPERATIONAL CONDITION - All
BASIS
Valid High alarm and effluent release rate values exceeding the EAL threshold, can result

from a Gaseous Radiological Release in excess of 2 times 10CFR20, Appendix B
limitsFechnical-Specifieations. This condition results from an uncontrolled release of

radioactivity to the environment, resulting in elevated offsite dose rates. The threshold for this

EAL is NOT based on a specific offsite dose rate, but rather on the loss of plant control

EAL -6.1.1.d
Rev. 00
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HCGS EAL/RALTechnical Basis

implied by a radiological release of this magnitude that was not isolated within 60 minutes.

The final integrated dose is very low and is not the primary concern. Valid is defined as the

High alarm actuating specifically due to a Gaseous Release exceeding Fechnieal-Specification o Ve
10 CFR 20, Appendix B limits, thus precluding unwarranted event declaration as the result of

spurious actuation. Classification is based on an ongoing release that does not comply with a

license condition. Unplanned is defined as any release for which a radioactive discharge

permit was not prepared, or a release that exceeds the conditions on the applicable permit

The EAL value for Total Plant Vent release rate was determined using default X/Q values
from the ODCM which provides a less accurate method of evaluation release magnitudethen
using dose assessment with real time meteorological data. For that reason, this EAL should not
be utilized if Dose Assessment is available. Dose Assessment will take in account actual
meteorological conditions, plant vent flows and plant vent effluent concentrations to provide a
more accurate assessment of a radiological release. If Dose Assessment is available than refer
~to EAL 6.1.1.a for classification.

It is not intended that the release be averaged over 60 minutes, but exceed 2 times Feehnieal RNE
Specifieation-10 CFR20, Appendix Blimits for 60 minutes or longer. In addition, itis

intended that the event be declared as soon as it is determined that the release will exceed 2

times the limit for 60 minutes or longer.

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will be escalate to an Alert when the effluent release concentration _
increases to 200 times the Feehnieal-Speeifieation-10CFR20, Appendix B limits. | Bve

DISCUSSION

The release rate thresholds for this EAL are obtained by multiplying the Technical

Specification release rates of +2E+04-2.4E+03uCi/sec and +-70E~+081+-5.78E-01uCi/sec, for I BVE
Noble Gases and Iodine-131 respectively, times 2. Total Noble Gas release rate is the

summation of all plant vent release rates.

This EAL includes Iodine Release Rrates for the NPV and SPV, since these vents have an | RIVE
Iodine monitor. Determination of the Iodine Release Rate from the Iodine monitor is

accomplished by multiplying the Iodine reading (in uCi/cc) by the applicable vent flow rate,

and 472 (Conversation factor). Iodine Release rates for FRVS and the HTV are excluded

since these vents do not include an Iodine detector. The SPDS Total Iodine Offsite Release

Rate does not provide useful information because this is based on a default value of 1000 times

less than the Total Noble Gas Offsite Release Rate, which could be grossly inaccurate. | %

EAL-6.1.1.d
Rev. 00
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HCGS EAL/RALTechnical Basis

Release rates for FRVS and the HTV are not included since these vents dto not have an Iodine l
detector. A gaseous effluent sample is needed to accurately quantify the Iodine Release rate.

The SPDS Total Iodine Offsite Release Rate should not be used, as this is based on a default

value of 1000 times less than the Total Noble Gas Offsite Release Rate. The Feehnicat BVT
Speeifieation-10CFR20, Appendix B limits are based on ODCM calculations. i

Technieal-Speeifieationl 0CFR20, Appendix B Calculation for Noble Gas | BrVE
500 MR/ 1y
i -
uCi/Second = (100 mRem / year) * (Allocation Factor) | /00 n Fem/ya gve
(ODCM X / Q) *(ODCM DRCF)

WHERE: uCi/Second = Total Noble Gas Release Rate from Salem (Unit 1 & Unit 2)
or Hope Creek (all Vents; NPV, SPV, FRVS, and HTV)
which would result in a TEDE Dose Rate of 250 | B

¥

mrem/year.

ODCM X/Q = Site Specific (Salem or Hope Creek) dispersion. factor
at the Site Boundary in sec/ m3.

ODCM DRCF = Site Specific (Salem or Hope Creek) dose rate
conversion factor in mrem/year/uCi/ m3.

ODCM X/Q = 2.67E-06sec/m? |gvE
ODCM DRCF = 7.80E+03 mrem/yr/uCi/m3
Allocation Factor = 5.00E-01

120E+04-2.40E+03uCi/Second =

5‘00/’*?9%/&
70 1447
100 mRem/ yr) * (5.00E - 01
( n: m/yr)*( ) — /oo,«@m/)/‘
(267E — 06 sec/ m’) *(780E + 03mRem/ yr | uCi I m’)

120E+04-2.40E+03uCi/Second_*2 = EAL value.-is-the- Hope-Creelc Technical Specification .
value: Eve
4.80E+03uCi/sec is the EAL value.

Technieal-Speeifieation-10CFR20, Appendix B Calculation for Thyroid Committed Dose | BvE

uCi/Second = 1500 mrem/year * (Allocation Factor) |lpre

(ODCM X/Q) * (ODCM THY DRCF)

EAL-6.1.1.d
Rev. 00
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HCGS EAL/RALTechnical Basis

WHERE: uCi/Second = Total Iodine 131 release rate from Salem (Unit 1 or 2)
or Hope Creek (all Vents; NPV, SPV, FRVS and HTV).

ODCM X/Q = Site Specific (Salem or Hope Creek) dispersion factor
at the Site Boundary in sec/ m3.

ODCM DRCF = is the most limiting potential pathway (inhalation, child,
thyroid I-131) dose rate conversion factor in

mrem/year/uCi/m3.

ODCM X/Q = 2.67E-06
ODCM DRCF THY = 1.62E+07 mrem/yr/uCi/m3
Allocation Factor = 5.00E-01

+-73E+614-5.78E-01uCi/Second = (3500 mrem/year) * (5.00E-01) | gve
(2.67E-06 sec/m3)* (1.62E+07 mrem/yr/uCi/m3)

+BE+01-5.78E-01uCi/Second_* 2 = EAL value.-is-the- Hope-CreekTechnical Specifieation
veluer ENE
1.15E+4+00uCi/sec is the EAL value.

DEVIATION

The value for EAL 6.1.1.d is based on one meteorological case and one isotopic mixture found
in the ODCM. A radiological release based on this specific release rate could produce a
TEDE Dose which would require an Alert classification or not meet the Unusual Event
classification, depending on the meteorological conditions and the isotopic mixture. EAIL
6.1.1.d would not be used unless EAL 6.1.1.a (Dose Assessment) can not be used to
determine the classification, if any, due to the potential uncertainty of this “default” 2 NS
EAL.Nene

Two times the 10CFR20, Appendix B limits for noble gas and Iodine 131 are being used for
this EAL, due to concerns that the State of New Jersey have pertaining to this EAL and based
on the above mentioned uncertainties.

The time limit has been increased from 15 minutes to 30 minutes, to allow additional time to
perform dose assessment, since the threshold for this EAL is only 20% of the value allowed
per NESP-007 and we do not wish to use this default EAL unless absolutely necessary.

REFERENCES

NUMARC NESP-007, AUL.1, AU1.4
HC.OP-AB.ZZ-126(Q), Abnormal Releases of Gaseous Radioactivity

EAL - 6.1.1.d
Rev. 00
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HCGS EAL/RALTechnical Basis

HC.RP-AR.SP-0001(Q), Radiation Monitoring System Alarm Response -
Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents

NUMARC Draft White Paper, 7-25-94, 9-10-94.

Technical Specification 3.11.2.1
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HCGS EAL/RALTechnical Basis
6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
ALERT - 6.1.2.a

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that exceeds 200
Times Radiological Technical Specifications for 15 minutes or longer

EAL

Dose Assessment indicates EITHER of the following at the MEA or beyond as
calculated on the SSCL:

TEDE 4-Day Dose of > 2.0E+01 mRem;

Thyroid-CDE Dose of > 6.8E+01 mRem

based on Plant Vent effluent sample analysis and not on a default Noble Gas to
Iodine Ratio

AND

Release is ongoing for > 15 minutes

OPERATIONAL CONDITION - All
BASIS

Dose Assessment at or beyond the MEA exceeding the EAL threshold , can result from a
Gaseous Radiological Release in excess of 200 times Technical Specifications. This condition
results from an uncontrolled release of radioactivity to the environment, resulting in
significantly elevated offsite dose rates. The threshold for this EAL is NOT based on a specific
offsite dose rate, but rather on the loss of plant control implied by a radiological release of this
magnitude that was not isolated within 15 minutes.. Classification is based on an ongoing
release that does not comply with a license condition. Unplanned is defined as any release for
which a radioactive discharge permit was not prepared, or a release that exceeds the conditions
on the applicable permit.

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. As long as dose assessment is available, this EAL
should be used in place of EAL 6.1.2.d.

EAL - 6.1.2.a
Rev. 00
Page 13 of 2
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HCGS EAL/RALTechnical Basis

It is not intended that the release be averaged over 15 minutes, but exceed 200 times the
Technical Specification limit for 15 minutes or longer. In addition, it is intended that the
event be declared as soon as it is determined that the release will exceed 200 times the limit for
15 minutes or longer.

Barrier Analysis

N/A
ESCALATION CRITERIA -
Emergency Classification will escalate to a Site Area Emergency when the effluent release

concentration increases to a level that would cause a 100 mRemsrem dose at the Protected | P=
Area Boundary.

DISCUSSION

Prorating the 500 mRem/yr criterion for the TEDE 4-day dose: time (8766 hr/yr); the 200 x-
Tech. Spec. multiplier; and, Artificial Island's Allocation Factor of 0.5 (50% per site), the
associated site boundary dose rate would be 5.7 mRem/hr.

500mRem/ yr

TEDE 4-Day MEA Dose Rate =
@ Cs7660r 17

)(200)(05)=5.7mRem/hr

This is rounded to 5.0 mRem/hr.

The TEDE 4-day Dose is based on a default (assumed) 4 hour release duration. Therefore 5.0
mRem/hr*4 hours = 20 mRem.

Prorating the 1500 mRem/yr criterion for the Thyroid-CDE Dose: time (8766 hr/yr); the 200
x Tech. Spec. multiplier; and, Artificial Island's Allocation Factor of 0.5 (50% per site), the
associated site boundary dose rate would be 17 mRem/hr.

1500mRem/ yr
8766hr [ yr

Thyroid-CDE MEA Dose Rate = ( )(200)(.5)=0.17mRem/hr

The Thyroid-CDE Dose is based on a 4 hour release duration. Therefore 17 mRem/hr*4
hours = 68 mRem.

DEVIATION

None

EAL - 6.1.2.a
Rev. 00
Page 23 of 2 |




HCGS EAL/RALTechnical Basis

REFERENCES ) -

NUMARC NESP-007, AA1.4

Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents
NUMARC Draft White Paper, 7-25-95, 9-10-94.

Technical Specification 3.11.2.1
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HCGS EAL/RALTechnical Basis
6.0 Radiological Releases/Occurrences
6.1 Gaseous Effluent Release

ALERT - 6.1.2.b

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that exceeds 200
Times Radiological Technical Specifications for 15 minutes or longer

EAL

Dose Rate measured at the Protected Area Boundary or beyond EXCEEDS 5 mRem/hr
AND

Release is ongoing for > 15 minutes

OPERATIONAL CONDITION - All
BASIS

Measured Dose Rates at or beyond the MEA exceeding the EAL threshold , can result from a
Gaseous Radiological Release in excess of 200 times Technical Specifications. This condition
results from an uncontrolled release of radioactivity to the environment, resulting in
significantly elevated offsite dose rates. The threshold for this EAL is NOT based on a specific
offsite dose rate, but rather on the loss of plant control implied by a radiological release of this
magnitude that was not isolated within 15 minutes.. Classification is based on an ongoing
release that does not comply with a license condition. Unplanned is defined as any release for
which a radioactive discharge permit was not prepared, or a release that exceeds the conditions
on the applicable permit.

It is not intended that the release be averaged over 15 minutes, but exceed 200 times the
Technical Specification limit for 15 minutes or longer. In addition, it is intended that the
event be declared as soon as it is determined that the release will exceed 200 times the limit for
15 minutes or longer.

Barrier Analysis

N/A

EAL - 6.1.2.b
Rev. 00
Page 12 of 2




HCGS EAL/RALTechnical Basis
ESCALATION CRITERIA

Emergency Classification will escalate to a Site Area Emergency when effluent release '
concentration increases to a level that would cause a 100 mRemsmrem dose at the Protected | =3
Area Boundary.

DISCUSSION

Prorating the 500 mRem/yr criterion for: time (8766 hr/yr); the 200 x Tech. Spec.
multiplier; and, Artificial Island's Allocation Factor of 0.5 (50% per site), the associated site
boundary dose rate would be 5.7 mRem/hr.

500mRem/ yr

200)(.5)=5.7mRem/h
8766hr [ yr )200)(5) miRem/Ar

Protected Area Boundary Dose Rate = (

This is rounded to 5.0 mRem/hr
DEVIATION

None

REFERENCES

NUMARC NESP-007, AA1.3

Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents
NUMARC Draft White Paper, 7-25-94, 9-10-94.

Technical Specification 3.11.2.1
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HCGS EAL/RALTechnical Basis
6.0 Radiological Releases/Occurrences
6.1 Gaseous Effluent Release

ALERT - 6.1.2.c

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that exceeds 200

Times the 10CFR20, Appendix B limits for 30Radielogical-Technical-Specificationsfor

45 minutes or longer _

EAL

Total gaseous effluent release sample analysis for ANY of the following
indicates a concentration of:

FRYVS:
> 5:651.13E-01 pCi/cc Total Noble Gas
> 8:002.71E-045 uCi/cc I-131
NPV:
> 1232.43E-012 uCi/cc Total Noble Gas
> 5.811.72E-046 pCi/cc I-131
SPV::
> 1+:3132.27E-023 uCi/cc Total Noble Gas
> 3:615.44E-075 uCi/cc IF-131

AND
Dose Assessment results NOT available
AND

Release is ongoing for > 3045 minutes

OPERATIONAL CONDITION - All

BASIS

Total gaseous effluent release sample analysis exceeding the EAL threshold for any of the
plant vents listed (FRVS, NPV, SPV), can result from a Gaseous Radiological Release in
excess of 200 times 10CFR20, Appendix B limitsTechnical Specifications. This condition
EAL - 6.1.2.c
Rev. 00
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HCGS EAL/RALTechnical Basis

results from an uncontrolled release of radioactivity to the environment, resulting in elevated

offsite dose rates. The threshold for this EAL is NOT based on a specific offsite dose rate, but

rather on the loss of plant control implied by a radiological release of this magnitude that was

not isolated within 3035 minutes. The final integrated dose is very low and is not the primary | W{’/
concern. Classification is based on an ongoing release that does not comply with a license

condition. The HTV is not included under this EAL since there are no provisions for collecting

a HTV grab sample. Unplanned is defined as any release for which a radioactive discharge

permit was not prepared, or a release that exceeds the conditions on the applicable permit.

It is not intended that the release be averaged over 3045 minutes, but exceed 200 times tite A/f/
10CFR20, Appendix BFechnical-Speeifieation limit for 3045 minutes or longer. In addition, it

is intended that the event be declared as soon as it is determined that the release will exceed ,
200 times the limit for 3045 minutes or longer. IBU #

Barrier Analysis
N/A
ESCALATION CRITERIA |
Emergency Classification will escalate to a Site Area Emergency when effluent release

concentration increases to a level that would cause a 100 mRem dose or Thyroid-CDE of ?5
500mRem for 1-131 at the Protected Area Boundary.

DISCUSSION
But
Refer to Basis Section for EAL 6.1.2.d for the 10CFR20, Appendix B Noble Gas and Thyroid ’
Committed Dose release Rate Calculations.
Calculation of the threshold sample concentrations are as follows:
2-Yo £t 0€
b fsec
+o0 4
80E +05uCi ~ e
FRVS Noble Gas Sample Concentration = 480E +0SuCiT/ 52/ yegopros =5-651.13E- g
472x9000cfim |4 b4 /seC
01uCi/cc
340103
6/ Se c
+o
. L15E +02uCi [ sec| l-1§ 722 A
FRVS I-131 Sample Concentration = . =8:002.71E- 7
P 472x9000cin (W& /5€ © — bal
045uCi/cc
EAL - 6.1.2.c
Rev. 00
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480F +05uCi / sec

HCGS EAL/RALTechnical Basis

4l /5ec
+o

NPV Noble Gas Sample Concentration =

472x4.19E + 4cfm

0+2uCi/cc

L15E +02uCi / sec

24 0ftog

*xo[raf
&' [5ec

MEETeD
b fSec
+o

NPV I-131 Sample Concentration =
472x4.19E + Odcfin

046uCi/cc

480F +05uCi

3-4oiA03
wl[see

26 lfec

+o
/ sec

SPV Noble Gas Sample Concentration =

472x4 A8E + 5cfm

023uCi/cc

LISE +02uCi / sec

SPV I-131 Sample Concentration =

3-dokto R
wb/sec
t+o
N aada

472x4 48E + 05cfm

Where: 472 = conversion factor (28,317 ce/ft3 x

b fec

1 min./60 sec.)

9000 cfm = FRVS Vent Flow (maximum)

4.19E+04 cfm = NPV Vent Flow (maximum)
4.48E+05 cfm = SPV Vent Flow (maximum)
The noble gas release rate of 2-404.80E+065 uCi/sec is obtained by

multiplying the 10CFR20, Appendix B limitFechnical-Specification release rate

of +202.40E+043 pCi/sec times 200.

2ot o6

Y go£425
*fsec

=1-432.27E-

=4615.44E-057uCi/cc

The iodine release rate of 3-401.15E+032 uCi/sec is obtained by multiplying
the 10CFR20, Appendix B limitFechnieal-Speeification release rate of

+-705.75E+-01 uCi/sec times 200.

DEVIATION

Neone The value for EAL 6.1.2.c is based on one meteorological case and one isotopic mixture

. found in the ODCM. A radiological release based on this specific release rate could produce a

Page 3% of 3
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HCGS EAL/RALTechnical Basis

TEDE Dose which would require a General Emergency classification or not meet the Alert
classification, depending on the meteorological conditions and isotopic mixture. EAL 6.1.2.¢c
would not be used unless EAL 6.1.2.a (Dose Assessment) can not be used to determine the
classification, if any, due to the potential uncertainty of this “default” EAL.

Two hundred times the 10CFR20, Appendix B limit noble gas and Jodine 131 are being used
for this EAL, due to concerns that the State of New Jersey had pertaining to this EAL and

based on the above mentioned_uncertainties.

The time limit has been increased from 15 minutes to 30 minutes, to allow additional timre to

perform dose assessment, since the threshold fore this EAL is only 20% of the value allowed
per NESP-007 and we do not wish to use this “default” EAL, unless absolutely necessary.

REFERENCES

NUMARC NESP-007, AA1.2, AA1.1, AA14
Off-Site Dose Calculation Manual, Section 2.0
NUMARC Draft White Paper, 7-25-94, 9-10-94.
Technical Specification 3.11.2.1
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HCGS EAL/RALTechnical Basis
6.0 Radiological Releases/Occurrences
6.1 Gaseous Effluent Release
ALERT - 6.1.2.d
IC Any Unplanned Release of Gaseous Radioactivity to the Environment that exceeds 200

Times Radiological 10 CFR20, Appendix B Limits for 30Fechnical-Speeificationsfor

15 minutes or longer

Bz

EAL

Valid High Alarm received from ANY of the following Effluent RMS Channels:

FRYVS Noble Gas (Grid 1/3; 9RX680)
NPV Noble Gas (Grid 1/3; 9RX590)
SPV Noble Gas (Grid 1/3; 9RX580)
HTYV Noble Gas (Grid 1/3; 9RX518)

AND

Total Plant Vent release rate EXCEEDS one of the following limits:
e 4.80E+05-2-40E+06 nCi/sec Total Noble Gas ﬁ/?,
o 1.15E+02 uCi/sec I-131 (use foe NPV & SPV only)

AND
Dose Assessment isresults NOT available |/44?\(/
AND
Release is ongoing for > #530 minutes |Zn/?r

OPERATIONAL CONDITION - All
BASIS

Valid High alarm and effluent release rate values exceeding the EAL threshold, can result

from a Gaseous Radiological Release in excess of 200 times 10CFR20, Appendix B _limits /5\1/0
Technieal-Speeifieations. This condition results from an uncontrolled release of radioactivity to !

the environment, resulting in elevated offsite dose rates. The threshold for this EAL is NOT

based on a specific offsite dose rate, but rather on the loss of plant control implied by a

EAL - 6.1.2.d
Rev. 00
Page 14 of 3 l




HCGS EAL/RALTechnical Basis

radiological release of this magnitude that was not isolated within 15 minutes. The final
integrated dose is very low and is not the primary concern. Valid is defined as the High alarm
actuating specifically due to a Gaseous Release exceeding Technical Specification limits, thus
precluding unwarranted event declaration as the result of spurious actuation. Classification is
based on an ongoing release that does not comply with a license condition. Unplanned is
defined as any release for which a radioactive discharge permit was not prepared, or a release
that exceeds the conditions on the applicable permit.

The EAL value for Total Plant Vent release rate was determined using default X/Q values
from the ODCM which provides a less accurate method of evaluation release magnitudethen
using dose assessment with real time meteorological data. For that reason, this EAL should not
be utilized if Dose Assessment is available. Dose Assessment will take in account actual
meteorological conditions, plant vent flows and plant vent effluent concentrations to provide a
more accurate assessment of a radiological release. If Dose Assessment is available than refer
to EAL 6.1.2.a for classification.

The Total Plant Vent release rate can be obtained from SPDS or by adding up NPV, SPV, NRC
FRVS and HTV noble gas readings.

It is not intended that the release be averaged over 3045 minutes, but exceed 200 times

PN E
10CFR20, Appendix B Fechnical-Speeification limits for 3045 minutes or longer. In addition, BV

it is intended that the event be declared as soon as it is determined that the release will exceed _
200 times the limit for 3045 minutes or longer. | gEre

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will escalate to a Site Area Emergency when effluent release
concentration increases to a level that would cause a 100 mRem dose at the Protected Area
Boundary

DISCUSSION

The release rate thresholds for this EAL are obtained by multiplying the 10CFR20, Appendix
B Limit Feehnical-Specification release rates of 2.4E+03+2E+084 uCi/sec and 5.78E-01 Brvée
uCi/sec-for Noble Gases_and Jodine 131 respectively, times 200. Total Noble Gas release rate
is the summation of all plant vent release rates.

This EAL mcludeséees—net—uﬁh—ze an Jodine Release rate for NPV & SPV smce these vents

=
=

EAL - 6.1.2.d
Rev. 00
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which-eould-be-grosshy-inaeeurate——Determination of the Iodine Release Rate from the Jodine
monitor is accomplished by multiplying the Iodine reading (in uCi/cc) by the applicable vent
flow rate and 472 (conversion factor). Iodine Release Rates for FRVS and HTV are excluded

since these vents do not include an Iodine detector. The SPDS Total Iodine offsite Release

Rate does not provide useful information, since this based on a default valve of 1000 times less
than the Total Noble Gas offsite Release Rate , which could be grossly inaccurate. A gaseous
effluent sample is needed to accurately quantify the Iodine Release Rate. -

10CFR20, Appendix B LimitFeechnieal-Speeifieation Calculation for Noble Gas

uCi/Second = 1500 mRemsares/year * (Allocation Factor) | gV¥
(ODCM X/Q)  * (ODCM DRCF)

WHERE: uCi/Second = Total Noble Gas Release Rate from Salem (Unit 1 & Unit 2)

or Hope Creek (all Vents; NPV, SPV, FRVS, and HTV)

: . which would result in a TEDE Dose Rate of 250 : RNE
mRemrem/year.

ODCM X/Q = Site Specific (Salem or Hope Creek) dispersion factor
at the Site Boundary in sec/ m3.

ODCM DRCF = Site Specific (Salem or Hope Creek) dose rate

conversion factor in mRemmfem/year/uCi/m3. | (NS
ODCM X/Q = 2.67E-06
ODCM DRCF = 7.80E+03 mRemsmses/yr/uCi/m3 | zveE
Allocation Factor = 5.00E-01
2.40E+034-20E+04 uCi/Second = (1500 mRemsmrem/year) * (5.00E-01) ZNT
(2.67E-06 sec/m3) * (7.80E+03 mRemsmress/yr/uCi/m>)
2.40E+034-20E+04 uCi/Second_* 200 = EAL value.—is+he—l¥epe—€reeie$eelmiea&
Speecification-value- V=
4.80E+050Ci/sec = EAL value Gl
10CFR20, Appendix B Limit Calculation for Thyroid Committed Dose
. . gV e
uCi/Second = 50 mRem/Year * (Allocation Factor)
ODCM y/Q * (ODCM THY DRCF)

EAL - 6.1.2.d
Rev. 00
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HCGS EAL/RALTechnical Basis

Where: uCi/Second = Total Todine 131 release rate from Salem (Unit 1 or 2) or-Hope

Creek (all Vents; NPV, SPV, FRVS.and HTV).

ODCM x/Q = Site Specific (Salem or Hope Creek) dispersion factor at the Site

Boundary in Sec/ m{

ODCM DRCF = is the most limiting potential Pathway (inhalation, child

thyroid I-131) dose rate conversion factor in
mRem/year/uCi/ m{

ODCM y/Q = 2.67E-06

ODCM DRCF THY = 1.62E+07mRem/yr/uCi/m*
Allocation Factor = 5.00E-01

5.78E-01 (uCi/Second = (50mRem/year) * (5.00E-01)
(2.67E-06Sec/m?) * (1.62E+07 mRem/yr/uCi/m?)

5.78E-01uCi/sec * 200 = EAL value.
1.15E+02uCi/sec = EAL value.

DEVIATION

The value for EAL 6.1.2d is based on one meteorological case and one isotopic mixture found
in the ODCM. A radiological release based on this specific release rate could produce a
TEDE Dose which would require a General Emergency classification or not meet the Alert
classification, depending on the meteorological conditions and the isotopic mixture. EAL
6.1.2.d would not be used unless EAL 6.1.2.a (Dose Assessment) can not be used to
determine the classification, if any, due to the potential uncertainty of this “default” EAL.

Two hundred times the 10CFR20, Appendix B limits of 100 mRem/year noble gas and 50
Iodine 131 are being used for this EAL, due to concerns that the State of New Jersey had
pertaining to this EAL and based on the above mentioned uncertainties.

The time limit has been increased from 15 minutes to 30 minutes, to allow additional time to

perform dose assessment, since the threshold for this EAL is only 20% of the value allowed

per NESP-007 and we do not wish to use this “default” EAL, unless absolutely necessary.
Nene

REFERENCES

NUMARC NESP-007, AAl.1, AAl1.4

OP-AB.ZZ-126(Q), Abnormal Releases of Gaseous Radioactivity
Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents
NUMARC Draft White Paper, 7-25-94, 9-10-94.

Technical Specification 3.11.2.1
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HC.OP-AB.ZZ-0126(Q)

2.0 AUTOMATIC ACTIONS

‘ 2.1 Reactor Building Ven.tilation System isolates and FRVS System will start upon
receipt of the following signals:

RB Exhaust HiHiRad 1.0 x 10-3 pCilcc
Refuel Floor Exhaust Hi Hi Rad 2.0 x 10-3 pCilce

2.2 Control Room Emergency Filter System will start upon receipt of the following
signal. -

Outside Air Intake Hi Rad 2.0 x 10-3 pCilce
3.0 IMMEDIATE OPERATOR ACTIONS |
None

40 SUBSEQUENT OPERATORACTIONS -

4.1 Ensure that all appropriate automatic actions are complete.

4.2 Verify the RMS "Hi Alarm" by identifying the apphcable channel(s) fromi-the
- RM-11 CRT.

. | 4.3 Contact Radiation Protection and ensure they have entered
HC.RP-AR.SP-0001(Q), Radiation Monitoring System Alarm Response.
(This abnormal should not be exited until Radiation Protection has exited their
Alarm Response)
4.4 If the South Plant Vent is alarming, perform the following:
A Stop the mechanical vacuum pumps if running.
Stop the Radwaste Decon Solution Evaporator.

B
C. Terminate Drywell Purge if in progress.
D

Place FRVS in service and isolate RBVS.

Hope Creek Page 2 of 6 " Rev.5
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HC.RP-AR.SP-0001(Q)

Consider if a change in plant operational status,
as well as operation of plant equipment,

associated with the monitor/monitors, may have
impacted the mconitor. Consult the Control Room
for plant operational status and the attachments
for equipment to monitor associatiomn. (

Evaluate the affected areas/equipment of the
increased radiological levels. The severity of

-the alarm may constitute a plant emergency if the

affected area(s)/equipment are:
+ Outside the plant (effluent release),

+* Occupied by personnel without protective
equipment, or

+ The alarm is indicative of failed safety
equipment/fuel (Tech Spec items). {

Notify RP supervision and the SNSS/NSS if the
alarm could indicate an effluent release.

Consider surveys of areas down wind of the release
point. (

Notify the SNSS/NSS of the results of the
performance of Section 5.2. (

Initial Protective Action Responses

In the case of a HIGH alarm for the North Plant
Vent (NPV), South Plant Vent (SPV), Filtration,
Recirculation and Ventilation System Vent (FRVSV)
noble gas effluent monitors, Hardened Torus Vent,
or any duct monitor, the total plant gaseous/
iodine release (effluent dose assessment) shall be
evaluated and documented to assist the SNSS/NSS in
making notifications and the determination of the
applicability of declaring a plant emergency IAW
the Hope Creek Event Classification Guide (ECG).

a. Initiate a Station Status Checklist for the
time period after the alarm, using EPIP 303H,
Dose Assessment and the associated Station
Status Checklist. (

Page 11 of 163 Rev. 11




HCGS EAL/RALTechnical Basis
6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
SITE AREA EMERGENCY - 6.1.3.a

IC Boundary Dose Resulting from an Actual or Imminent Release of Gaseous
Radioactivity Exceeds 100 mRem Total Effective Dose Equivalent (TEDE) or 500
mRem Thyroid CDE Dose for the actual or projected duration of the release

EAL

Dose Assessment indicates EITHER one of the following at the MEA or beyond as
calculated on the SSCL:

TEDE 4-Day Dose of > 1.0E+02 mRem

Thyroid-CDE Dose of > 5.0E+02 mRem

based on Plant Vent effluent sample analysis and not on a default Noble Gas to
Iodine Ratio

OPERATIONAL CONDITION - All
BASIS

The TEDE 4-Day Dose of 100 mRem corresponds directly to the NUMARC dose of 100
mRem.

The Thyroid-CDE Dose of 500 mRem corresponds directly to the NUMARC dose of 500
mRem. '

Dose Assessment using actual meteorological data provides an accurate indication of release
magnitude. The use of dose assessment based EALSs is therefore preferred over the use of
Release Rate based EALSs which utilize calculations which have built-in inaccuracies because
ODCM default Meteorological data is used. Imminent is defined as expected to occur within 2
hours.

Barrier Analysis
N/A

ESCALATION CRITERIA

EAL - 6.1.3.a
Rev. 00
Page 12 of 2




HCGS EAL/RALTechnical Basis

Emergency Classification escalates to a General Emergency when actual or projected doses
exceed EPA Protective Action Guidelines.

DISCUSSION
This value provides a desirable gradient (one order of magnitude) between the Site Area
Emergency and General Emergency classifications. No site allocation factor (.5) is used in

this calculation due to the assumption that releases of this magnitude will be from one site.

The dose projection code assumes a 4 hour reléase utilizing' current 15 minute average release
rate data. For the TEDE 4-Day Dose, 100 mRem/hr*4 hr = 400 mRem. For the Thyroid-
CDE Dose, 500 mRem/hr*4 hr = 2000 mRem.

DEVIATION

REFERENCES

NUMARC NESP-007, AS1.3

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents

NUMARC Draft White Paper, 7-25-94, 9-10-94

EAL - 6.1.3.a
Rev. 00
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
SITE AREA EMERGENCY - 6.1.3.b

IC Boundary Dose Resulting from an Actual or Imminent Release of Gaseous
Radioactivity Exceeds 100 mRem Total Effective Dose Equivalent (TEDE) or 500
mRem Thyroid

CDE Dose for the actual or projected duration of the release

EAL

Dose Rate measured at the Protected Area Boundary or beyond EXCEEDS 100 mr/hr

AND

Release is ongeing-for- > 15 minutes

OPERATIONAL CONDITION - All
BASIS -
An actual dose rate of 100 mRem/hr which is expected to continue for 15 minutes indicates
a substantial radiological release which could exceed the 10CFR20 average annual population
exposure limit of 100 mRem TEDE, using the assumption of a one hour release duration.
Imminent is defined as expected to occur within 2 hours..

Barrier Analysis

N/A
ESCALATION CRITERIA

Emergency Classification will escalate to a General Emergency when actual or projected doses
exceed EPA Protective Action Guidelines.

DISCUSSION

An actual dose of 100 mRem Total Effective Dose Equivalent (TEDE) is based on the
10CFR20 annual average population exposure limit. Unless otherwise indicated, the

EAL -6.1.3.b
Rev. 00
Page 13 of 2
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HCGS EAL/RALTechnical Basis

conversion from whole body dose to TEDE is 1:1. Measured dose rates will be taken at the
Protected Area Boundary, and a 15 minute threshold will be applied to be conservative.

EAL - 6.1.3.b
Rev. 00
Page 23 of 2




HCGS EAL/RALTechnical Basis

DEVIATION
None
REFERENCES

NUMARC NESP-007, AS1.4

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents

NUMARC Draft White Paper, 7-25-94, 9-10-94 -

EAL -6.1.3.b
Rev. 00
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HCGS EAL/RALTechnical Basis
6.0 Radiological Releases/Occurrences :

6.1 Gaseous Effluent Release
SITE AREA EMERGENCY - 6.1.3.c

IC Boundary Dose Resulting from an Actual or Imminent Release of Gaseous
Radioactivity Exceeds 100 mRem Total Effective Dose Equivalent (TEDE) or 500
mRem Thyroid CDE Dose for the actual or projected duration of the release

EAL

Analysis of field survey samples at the Protected Area Boundary indicates
EITHER one of the following:

o >4.36E+02-5:24E+02 CCPM
e >3.85E-07-4-63E-07 uCi/cc I-131

OPERATIONAL CONDITION - All

BASIS

The Corrected Counts per Minute (CCPM) value is based on reading(s) obtained using a
radiation count rate meter such as a RM-14 or E-140N with an HP260 probe attached. The
Iodine-131 field survey sample concentration threshold is based on I-131 dose conversion

factors from EPA-400. The thresholds are based on a Thyroid-CDE dose rate of 500
mRem/hr thyroid for I-131. Imminent is defined as expected to occur within 2 hours.

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will escalate to a General Emergency when actual or projected doses
exceed EPA Protective Action Guidelines.

DISCUSSION

The release sample concentration calculations are as follows.

EAL - 6.1.3.c
Rev. 00
Page 1% of 3
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HCGS EAL/RALTechnical Basis

The sample concentration is calculated using the I-131 Dose Conversion Factor from EPA-
400:

Solving the following equation for uCi/cc:

mRem/hr = (uCi/cc)(Dose Conversion Factor)

Then;
1'0361’07,,‘,%{“/
: alfee [he ' P
500mRem / hr +o gﬂ/ i
I-131 Sample Concentration = ( - 1306309 fa) =4-633.85E-
130E +09mRem [ uCil cc/ Br (yp- foe iy
07uCi/cc

Where 1.3008E+09mRem/uCi/cc/hr is the Dose Conversion Factor from EPA-400, Table 5-4 | [gﬂ/l/ﬁ
and includes the EPA-400 breathing rate .

The Corrected Counts per Minute reading is calculated using the I-131 Sample concentration,
and factors for using an RM-14 or E-140N with an HP260 probe.

Solving the following equation for CCPM:

uCi/cc = CCPM

(Detector Efficiency)(Collection Efficiency)(Conversion Factor - DPM to uCi)(Volume - 13 )(Conversion Factor - cc to fi3 )

Then;
CCPM =(4-633.85E-07uCi/cc)(0.9)(2.22E+06DPM/uCi) (2.00E-03CCPM/DPM) B /1/@
(10f£%)(2.832E+04cc/ft’) = 5:244.36E+02 CCPM
Where:
2.00E-03 = Detector Efficiency - CCPM/DPM
0.9 (or 90%) = Collection Efficiency
2.22E+06 = Conversion factor - DPM/uCi
10/3 = Volume
2.832E+04 = . Conversion factor - cc to ﬁ3
CCPM = . Corrected Counts per Minute
using an RM-14 or E-140N with an HP260 probe.
EAL - 6.1.3.c
Rev. 00
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None
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REFERENCES _ -

NUMARC NESP-007, AS1.4

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents

FEMA REP-2, Rev. 1, 7/87, Guidance on Offsite Emergency Radiation Measurement
Systems, Phase-1 Airborne Release

SORC Summary 07/10/89

RPCS Thyroid Dose Commitment Factor Paper (NRP-94-0557), 11/22/94
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6.0 Radiological Releases/Occurrences -
6.1 Gaseous Effluent Release

SITE AREA EMERGENCY - 6.1.3.d

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds 100
mRem TEDE 4-Day Dose for 30 minutes or longer

EAL

Valid High Alarm received from ANY of the following Effluent RMS Channels:

FRVS Noble Gas (Grid 1/3; 9RX680)
NPV Noble Gas (Grid 1/3; 9RX590)
SPV Noble Gas  (Grid 1/3; 9RX580)
HTV Noble Gas (Grid 1/3; 9RX518)

AND

Total Plant Vent release rate EXCEEDS 4.21E+07 uCi/sec Total Noble Gas

AND

fesats
Dose Assessment¥s NOT available

AND

Release is ongoing for > 30 minutes

OPERATIONAL CONDITION - All
BASIS

Valid High alarm and effluent release rate values exceeding the EAL threshold, indicates a

substantial Gaseous Radiological Release which could exceed the 10CFR20 average annual
population exposure limit of 100 mRem TEDE, using the assumption of a one hour release

duration.

The EAL value for Total Plant Vent release rate was determined using default X/Q values
from the ODCM which provides a less accurate method of evaluation release magnitude then
using dose assessment with real time meteorological data. For that reason, this EAL should not

EAL -6.1.3.d
Rev. 00

Page 12 of 3
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HCGS EAL/RALTechnical Basis

be utilized if Dose Assessment is available. Dose Assessment will take in account actual
meteorological conditions, plant vent flows and plant vent effluent concentrations to provide a

more accurate assessment of a radiological release. If Dose Assessment is available than refer
to EAL 6.1.3.a for classification. .

The Total Plant Vent release rate can be obtained from SPDS or by adding up NPV, SPV,
FRVS and HTV noble gas readings.

It is not intended that the release be averaged over 30 minutes but that the Release Rate exceed
the EAL value for > 30 minutes. -

Barrier Analysis

N/A

ESCALATION CRITERIA

Emergency Classification will escalate to a General Emergency when effluent release
concentration increases to a level that would cause a 1000 mRem dose at the Protected Area

Boundary

DISCUSSION

To obtain a site specific value to trigger the performance of dose assessment is not necessary,
since this will be done when the UE value is reached. This value will supply a set point to

classify a Site Area Emergency (SAE), if dose assessment has not been performed within 30

minutes.

The ODCM methodology calculates yearly values. To be consistent with the ODCM
methodology the SAE classification trigger point of 100 mRem/hour needs to be converted to a
yearly dose. This is done in the following manner;

365 days/vear * 24 hours/ day = 8760 hours/year.

100 mRem/hour * 8760 hours/year = 8.76E+05 mRem/year.

ODCM Dose Rate Conversion Factor = 7.80E+03mRem/year/uCi/m>

ODCM y/Q = 2.67E-06 Sec/m*

No allocation factor is used for SAE.

8.76E+05 mRem/vear = 4.21E4+07 uCi/Sec
2.67E-06 Sec/m® * 7.80E+03mRem/year/uCi/m>
EAL-6.1.3.d
Rev. 00
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4.21E+07 uCi/Sec is the SAE Total Noble Gas Release Rate.

DEVIATION

This EAL is based on default meteorological and isotopic mixture assumption as found in the
ODCM. Depending on actual meteorological conditions and isotopic mixture, the Release
Rate used as the threshold value in this EAL could produce TEDE value which could be within
Alert ranges oftas high as the General Emergency threshold. This potential to overclassify or
underclassify this event is not desirable. To preclude/limit this possibility, PSE&G has Tsed
30 minutes instead of 15 as in AS1.1. This extra 15 minutes would allow personnel to obtain
dose assessment projections from a second onsite computer should the primary location
computer fail. In Addition events that result in a release of this magnitude would required

degradation of multiple fission product barriers and should be classified per Section 3, Fission
Product Barriers.

REFERENCES

NUMARC NESP-007. ASl.g As .
OP-AB.ZZ-126(Q), Abnormal Releases of Gaseous Radioactivity
Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents

NUMARC Draft White Paper, 7-25-94, 9-10-94.
Technical Specification 3.11.2.1

EAL - 6.1.3.d
Rev. 00
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
GENERAL EMERGENCY - 6.1.4.a

IC Boundary Dose Resulting from an Actual or Imminent Release of Gaseous
Radioactivity Exceeds 1000 mRem Total Effective Dose Equivalent (TEDE) or 5000
mRem Thyroid CDE Dose for the actual or projected duration of the release

' ——

EAL

Dose Assessment indicates EITHER one of the following at the MEA or beyond as
calculated on the SSCL:

TEDE 4-Day Dose of > 1.0E+03 mRem

Thyroid-CDE Dose of > 5.0E+03 mRem

based on Plant Vent effluent sample analysis and not on a default Noble Gas to
Iodine Ratio

OPERATIONAL CONDITION - All
BASIS

The TEDE 4-Day Dose of 1000 mRem corresponds directly to the NUMARC dose of 1000
mRem which exceeds EPA Protective Action Guideline criteria for a General Emergency.

The Thyroid-CDE Dose or 5000 mRem corresponds directly to the NUMARC dose of 5000
mRem which exceeds EPA Protective Action Guideline criteria for a General Emergency.

Imminent is defined as expected to occur within 2 hours.

Barrier Analysis

N/A
ESCALATION CRITERIA
N/A
DISCUSSION
EAL - 6.1.4.a
Rev. 00
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No site allocation factor (.5) is used in this calculation due to the assumption that releases of
this magnitude will be from one site.
DEVIATION

REFERENCES

NUMARC NESP-007, AG1.3

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents pé
NUMARC Draft White Paper 7-25-94, 9-10-94

EAL - 6.1.4.a
Rev. 00
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
GENERAL EMERGENCY - 6.1.4.b

IC Boundary Dose Resulting from an Actual or Imminent Release of Gaseous
Radioactivity Exceeds 1000 mRem Total Effective Dose Equivalent (TEDE) or 5000
mRem Thyroid CDE Dose for the actual or projected duration of the release

EAL

Dose Rate measured at the Protected Area Boundary or beyond EXCEEDS 1000 mRem/hr

AND

expected o comtimue
Release is ongoing—for > 15 minutes

OPERATIONAL CONDITION - All
BASIS

An actual dose rate of 1000 mRem/hr indicates the EPA Protective Action Guide may be
exceeded for the general public. Imminent is defined as expected to occur within 2 hours.

Barrier Analysis
N/A
ESCALATION CRITERIA
N/A
DISCUSSION

An actual projected dose of 1000 mRem Total Effective Dose Equivalent (TEDE) is based on
the EPA protective action guidance which indicates that public protective actions are indicated
if the dose exceeds 1 Rem whole body. This is consistent with the emergency class description
for a General Emergency. A release rate equivalent to 1000 mRem/hr boundary dose rate may
also be used if TEDE projections are not available. Unless otherwise indicated, the conversion
from whole body dose to TEDE is 1:1.

EAL - 6.1.4.b
Rev. 00
Page 13 of 2
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DEVIATION
None
REFERENCES

NUMARC NESP-007, AG1.4

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents -

EAL - 6.1.4.b

Rev. 00
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6.0 Radiological Releases/Occurrences

6.1 Gaseous Effluent Release
GENERAL EMERGENCY - 6.1.4.c

IC Boundary Dose Resulting from an Actual or Imminent Release of Gaseous
Radioactivity Exceeds 1000 mRem Total Effective Dose Equivalent (TEDE) or 5000
mRem Thyroid CDE Dose for the actual or projected duration of the release

EAL

Analysis of field survey samples at the Protected Area Boundary indicates
EITHER one of the following:

> 5:244.36E+03 CCPM ﬁ’l////
> 4:633.85E-06 pCi/cc 1-131 '

OPERATIONAL CONDITION - All
BASIS
The Corrected Counts per Minute (CCPM) value is based on reading(s) obtained using a
radiation count rate meter such as a RM-14 or E-140N with an HP260 probe attached. The
Jodine-131 field survey sample concentration threshold is based on I-131 dose factors from
EPA-400. The thresholds are based on a dose rate of 5000 mRem/hr Thyroid-CDE for 1-131.
Imminent is defined as expected to occur within 2 hours.

Barrier Analysis

N/A
ESCALATION CRITERIA
N/A

DISCUSSION

The release sample concentration calculations are as follows.

Page 13 of 3 |
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The sample concentration is calculated using the I-131 Dose Factor from EPA-400:
Solving the following equation for uCi/cc:

mRem/hr = (uCi/cc)(Dose Conversion Factor)

Then;
l’ﬂé?’?mkh/ =
wl [eof A
. 7/,
+e faliz
I-131 Sample Concentration = ( SOOOmRem/hr" BIAL &./)=4:633.85E—
1.30E +09mRem/ uCi / cc/ hr 44-/,‘}@.
06uCi/cc

Where 1.3008E+09 mRem/uCi/cc/hr is the Dose conversion factor from EPA-400, Table 5-4 Iﬁﬂ/ g
and includes the EPA-400 breathing factor.

The Corrected Counts per Minute reading is calculated using the I-131 Sample concentration,
and factors for using an RM-14 or E-140N with an HP260 probe.

Solving the following equation for CCPM:

uCi/cc = CCPM

(Detector Efficiency)(Collection Efficiency)(Conversion Factor - DPM to uCi)(Volume - fi3 )(Conversion Factor - cc to fi3)

Then;

CCPM = (47633.85E—06uCi/cc)(0.9)(2.22E+O6DPM/uCi)(2.00E—03CCPM/DPM)(10ft3) 6 N
(2.832E+04cc/ft’) = 5:244.36E+03 CCPM
Where: .
2.00E-03 = Detector Efficiency - CCPM/DPM
0.9 (or 90%) = Collection Efficiency
2.22E+06 = Conversion factor - DPM/uCi
10 ﬁ3 = Volume
2.832E+04 = Conversion factor - cc to ft3
CCPM = Corrected Counts per Minute using an RM-14 or E-140N
with an HP260 probe.
DEVIATION
EAL - 6.1.4.c
‘Rev. 00
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None
REFERENCES

NUMARC NESP-007, AG1.4 -

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents

FEMA REP-2, Rev. 1/July 1987, Guidance on Offsite Emergency Radiation Measurement
Systems, Phase-1 Airborne Release -
SORC Summary 07/10/89

RPCS Thyroid Dose Commitment Factor paper NRP-94—055 7, 11-22-94

EAL - 6.1.4.c
Rev. 00
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6.0 _Radiological Releases/Occurrences

6.1 Gaseous Effluent Release

GENERAL EMERGENCY - 6.1.4.d

IC Any Unplanned Release of Gaseous Radioactivity to the Environment that Exceeds
1000 mRem TEDE 4-Day Dose for 30 minutes or longer

EAL

Valid High Alarm received from ANY of the following Effluent RMS Channels:

FRYVS Noble Gas (Grid 1/3; 9RX680)
NPV Noble Gas (Grid 1/3; 9RX590)
SPV Noble Gas  (Grid 1/3; 9RX580)
HTYV Noble Gas (Grid 1/3; 9RX518)

AND

Total Plant Vent release rate EXCEEDS 4.21E+08 uCi/sec Total Noble Gas

AND
resalts
Dose Assessment$s. NOT available

AND

Release is ongoing for > 30 minutes

OPERATIONAL CONDITION - All

BASIS

Valid High alarm and effluent release rate values exceeding the EAL threshold, indicates a
substantial Gaseous Radiological Release which could exceed the EPA Protective Action Guide

exposure of 1000 mRem TEDE, using the assumption of a one hour release duration.

The EAL value for Total Plant Vent release rate was determined using default X/Q values
from the ODCM which provides a less accurate method of evaluation release magnitude then

using dose assessment with real time meteorological data. For that reason, this EAL should not
be utilized if Dose Assessment is available. Dose Assessment will take in account actual

EAL -6.14.d
Rev. 00
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meteorological conditions, plant vent flows and plant vent effluent concentrations to provide a

more accurate assessment of a radiological release. If Dose Assessment is available than refer
to EAL 6.1.4.a for classification.

The Total Plant Vent release rate can be obtained from SPDS or by adding up NPV, SPV,
FRVS and HTV noble gas readings.

It is not intended that the release be averaged over 30 minutes but that the Release Rate exceed
the EAL value for > 30 minutes.

Barrier Analysis

N/A

ESCALATION CRITERIA

NONE

DISCUSSION

To obtain a site specific value to trigger the performance of dose assessment is not necessary,
since this will be done when the UE value is reached. This value will supply a set point to

classify a General Emergency (GE), if dose assessment has not been performed within 30

minutes.

The ODCM methodology calculates yearly values. To be consistent with the ODCM
methodology the GE classification trigger point of 1000 mRem/hour needs to be converted to a

yearly dose. This is done in the following manner:

365 days/year * 24 hours/ day = 8760 hours/year.

1000 mRem/hour * 8760 hours/year = 8.76E+06 mRem/year.

ODCM Dose Rate Conversion Factor = 7.80E+03mRem/year/uCi/m?

ODCM 7/Q = 2.67E-06 Sec/m®

No allocation factor is used for GE.

8.76E+06 mRem/vear = 4.21E+08 uCi/Sec
2.67E-06 Sec/m® * 7.80E+03mRem/year/uCi/m?
4.21E+08uCi/sec is the General Emergency Total Noble Gas Release Rate

DEVIATION

EAL - 6.1.4.d
Rev. 00
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This EAL is based on default meteorological and isotopic mixture assumptions as found in the
ODCM. Depending on actual meteorological conditions and isotopic mixture, the Release
Rate used as the threshold value in this EAL could produce TEDE values which could be
within Alert or Site Area Emergency thresholds. This potential to underclassify this Event is
not desirable. To preclude/limit this possibility, PSE&G has used 30 minutes instead of 15 as
in AS1.1 This extra 15 minutes would allow personnel to obtain Dose Assessment projections
from a second computer should the primary location computer fail. In addition events that
result in a release of this magnitude would require degradation of multiple Fission Product
Barriers and should be promptly classified. -

REFERENCES

NUMARC NESP-007. AGl1.1. AGl1.4
OP-AB.ZZ7-126(Q), Abnormal Releases of Gaseous Radioactivity
Off-Site Dose Calculation Manual, Section 2.0 - Gaseous Effluents

NUMARC Draft White Paper, 7-25-94, 9-10-94.
Technical Specification 3.11.2.1

EAL - 6.1.4.d
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HCGS EAL/RALTechnical Basis

6.0 Radiological Releases/Occurrences

6.3 In-Plant Radiation Occurrences
UNUSUAL EVENT - 6.3.1.c
IC Unplanned Increase in Plant Radiation

EAL -

Uncontrolled water level decrease in the Spent Fuel Pool as indicated by %

—ETHERone-of the following:

Valid Fuel Pool Low Level Alarm Condition

AND
Visual Observation
Valid Fuel Poel Low-Level-Alarm-Condition | P~

OPERATIONAL CONDITION - All
BASIS

An Uncontrolled decrease in Spent Fuel Pool Level represents a condition which can result in
increased radiation levels, due to the loss of radiation shielding, if the Spent Fuel Pool level
decrease can not be terminated. This event has a long lead time relative to potential for
radiological release outside the site boundary, thus the impact to public health and safety is
very low. Uncontrolled means that the level decrease can not be terminated.

Determination of an uncontrolied level decrease is made through receipt of the Spent Fuel

Pool Low Level Alarm in the Main Control Room eitherand Visual Observation-erreceipt-of
he-Spent-Fue evel - Alarm-in-the Main-Control Room. -Visual-Observation-is-the

s

Barrier Analysis

N/A

EAL - 6.3.1.c
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6.0 Radiological Releases/Occurrences

6.3 In-Plant Radiation Occurrences

ALERT - 6.3.2.a

IC Release of Radioactive Material or increases in Radiation Levels within the facility that
impedes operation of systems required to maintain safe operations or to establish or
maintain Cold Shutdown

EAL

Unplanned increase in radiation levels inside the Protected Area > 1000 times
normal :
as indicated by EITHER one of the following:

Permanent or portable Area Radiation Monitors
General Area Radiological Survey

AND

Unplanned Dose Rates > -2000 mRem/hr in ANY area of the plant which require | 7S
ACCESS to maintain plant safety functions
(EXCLUDING the Main Control Room and CAS)

OPERATIONAL CONDITION - All
BASIS

An Unplanned Dose Rate of 2000 mRem/hr or greater in ANY area of the plant which
requires ACCESS to maintain plant safety functions, warrants declaration of an Alert, due to
the impaired ability to operate the required plant equipment. Unplanned is defined as those
events or conditions which are not associated with a planned evolution, such that radiation
levels are increasing in an uncontrolled manner. The Dose Rate threshold of 2000 mRem/hr
was chosen based upon NC.NA-AP.ZZ-0024, Radiation Protection Program Administrative
Dose Limits and Extension criteria which requires Senior Radiation Protection Supervisor
approval prior to exceeding 2000 mRem/yr. This value is low enough to ensure classification
of an Alert before personnel access is severely hampered and high enough to allow any
increase in normal radiation level, by a factor of 1000, to be classified as an Unusual Event
per EAL 6.3.1.a. Radiation levels could be indicated by ARM or radiological survey.
Barrier Analysis

EAL - 6.3.2.a

Rev. 00
Page 12 of 2 ' |
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Barrier Analysis _ -
N/A
ESCALATION CRITERIA

Emergency Classification will escalate to a Site Area Emergency when loss of control of
radioactive materials causes significant offsite doses.

DISCUSSION -

Emergency Coordinator judgement must be used, based on existing plant conditions, to
determine areas that contain systems that are required to be operated manually, or require local
surveillances to assure reliable support of safe plant operation for the conditions that exist.
Areas having equipment that must be operated locally during an accident and areas along
associated access routes that require HP coverage and continuous update of changing
radiological conditions satisfy the definition of this condition. '

Areas of the Plant which require access following an accident to maintain plant Safety
functions-aad-vital-areasinclude but are not limited to:
wrén Cacy

Regcﬁox Cona Tswta7rom COdLuur (/CCI)S NKO

S'féuelb/b7w.l (o 7xoL é‘Lé SySress @aecs

F
Diesel Generator and Adjacent Areas # @5 i/ vl N €a7 Lérte val 0“4‘) Sys7Ten sx<a

Slrvies wa7la Sy~ TEH Qrrear
DEVIATION S rezon Pvyiliapy cooliry fsvg) S\B 7o @ e€TS

Arbas covered v 7A€ He, PP o 2z - 800
OO0 Sexres Z OB

REFERENCES

NUMARC NESP-007, AA3.2
NC.NA-AP.ZZ-024(Q) Radiation Protection Program
UFSAR Table 12.3-3

| NRC

EAL - 6.3.2.a
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6.0 Radiological Releases/Occurrences -

6.3 In-Plant Radiation Occurrences
ALERT - 6.3.2.d/6.3.2.¢

IC Events that have or may result in uncovering Irradiated Fuel outside
the Reactor Vessel

EAL

EITHER one of the following: MRc

¢ Unplanned increase on ANY one of the following Area Rad Monitors or general area
rad survey indicates > 2000 mRem/hr:

Spent Fuel Storage Pool Area (9RX707)
New Fuel Criticality Storage Channel A (SRX612)
New Fuel Criticality Storage Channel B (9RX613)

. ® Visual observation of Irradiated Fuel uncovered | rEC

OPERATIONAL CONDITION - All
BASIS

An Unplanned Dose Rate of 2000 mRem/hr as indicated on any of the Refuel Floor Area
Radiation Monitors warrants declaration of an Alert, as dose rates of this magnitude could be
the result of a loss of shielding of irradiated Fuel Bundles or possible damage to an irradiated
Fuel Bundle. Offsite doses during these accidents would be well below the EPA Protective
Action Guidelines and the classification as an Alert is therefore appropriate. The intent of this
EAL is to classify those events that result in increased Dose Rates on the Refuel Floor.
Specifically, those events that result in increased radiation levels due to shine, as a result of
decreased shielding, but do not involve a release of fission products should be classified under
this EAL. Those events that result in physical damage to an irradiated and are accompanied
by increasing radiation levels should not be classified under this EAL, but should be classified
EAL 6.3.2.c, when those conditions exist.

Unplanned is defined as those events or conditions which are not associated with a planned
evolution, such as lifting of the Reactor Vessel Internals, that results in radiation levels are
increasing in an uncontrolled manner. The Dose Rate threshold of 2000 mRem/hr was chosen
. based upon NC.NA-AP.ZZ-0024, Radiation Protection Program Administrative Dose Limits
EAL - 6.3.2.d

Rev. 00
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HCGS EAL/RALTechnical Basis

and Extension criteria which requires Senior Radiation Protection Supervisor approval prior to
exceeding 2000 mRem/yr. This value is low enough to ensure classification of an Alert before
personnel access is severely hampered and high enough to allow any increase in normal
radiation level, by a factor of 1000, to be classified as an Unusual Event per EAL 6.3.1.a.
Radiation levels could be indicated by ARM or radiological survey.

Visual observation of irradiated fuel uncovered will result in onsite dose levels changing ML
significantly.

Barrier Analysis -
N/A : -
ESCALATION CRITERIA

Emergency Classification will escalate to a Site Area Emergency when loss of control of
radioactive materials causes significant offsite doses.

DISCUSSION

The Refuel Floor Area Radiation Monitors are designed to detect an increased radiation level
on the Refuel Floor. Hence, they are included as part of the EAL threshold, to determine the
magnitude of a loss of shielding to irradiated Fuel Bundles. Actual Damage to an irradiated
fuel bundle will also cause an increase in these Area Radiation Monitors, however the Refuel
Floor Exhaust Rad Monitors are specifically designed to detect the actual release of fission
products to the atmosphere. It is important to distinguish between the cause for increased
radiation levels when classifying an event under this EAL.

DEVIATION
None
REFERENCES

NUMARC NESP-007, AA2.3, AA2.4

HCGS Technical Specifications, 3.3.7.1, Table 3.3.7.1-1

HC.RP-AR.SP-0001(Q), Radiation Monitoring System Alarm Response, Att. 41, 42, 77
NUREG-1229, Source Term Estimation During Incident Response to Severe Nuclear Power
Plant Accidents

EPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions For Nuclear
Incidents

NRC Information Notice - 90-08

EAL - 6.3.2.d
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7.0 Electrical Power
7.1 Loss of AC Power Capabilities
GENERAL EMERGENCY - 7.1.4.b
IC Prolonged Loss of All Offsite and Onsite AC Power to All Vital AC Buses

EAL

ALL 4.16 KV Vital Buses are deenergized
AND

A-Loss of any 2 Fission Product Barriers hasBarriers_occurred or is 1mm1nentlwﬁh—the
Potential Loss-of the-third Barrier 2 ool

OPERATIONAL CONDITION - 1, 2, and 3

BASIS

A-Loss of ALL 4.16 KV Vital Buses may result in Safety System Losses and Fission Product
Barrier degradatlon %h&Hesa&%Hnﬂ—Ees&eﬁmayé—Fmﬁeﬁ—PfeéaePB&mem—m&Hhe—Pemﬂ&al

wﬁh—a—l:ess—ef—@a-sﬁe—pewer—seafees—éEDGs) Prolonged loss of Vltal AC power may cause

Core uncovery and the inability to remove heat from the containment.  Reactor injection
capab111ty may no longer be available, and degradatlon in core cooling will commence.;

bar-ﬂefs—afe—fmmmeﬁt— Indlcatlon of contlnumg core coolmg degradatlon must be based on

Fission Product Barrier monitoring with emphasis on EC Judgement as it relates to imminent
loss of Fission Product Barrier and because abilities to monitor the barriers is degraded.

Tunwert ;s desoved ps evpecTed 7o occor wiTiw R hoers,

Barrier Analysis

Although not directly related to Fission Product Barriers, these events will eventually
result in the loss of all three barriers if power cannot be restored. In addition, the
extent of the loss of power will result in degraded monitoring capability. It is therefore
important is such events to closely monitor the Fission Product Barriers and use
judgement related to the IMMINENT Loss or Potential Loss of barriers as directed in
EAL Section 3.0

EAL-7.1.4.b

Rev. 00
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HCGS EAL/RALTechnical Basis

ESCALATION CRITERIA

N/A

DISCUSSION

10 CFR 50.2 defines a station blackout (SBO) as complete loss of AC power to Vital AND
Non-Vital buses. Loss of all AC power to the Vital Buses compromises all plant safety systems
requiring AC electric power including RHR, ECCS, Spent Fuel Pool Cooling and Service
Water. Depending on the status of power supplies to non-vital buses, some Balance of Plant
systems that would assist in maintaining plant conditions (i.e. RWCU, condensate, etc.) may
be unavailable. Thus, the ability to remove decay heat and control containment parameters is
severely challenged. '

During a Loss of all AC power to the Vital Buses, all Class 1E System Instruments remain
powered from Class 1E Uninterruptable Power Supplies (UPS), which are powered by DC
power via inverters. The 125 VDC Battery Buses will continue to supply DC power from the
batteries. Battery power is limited depending on the discharge rate and predischarge condition
of the battery. The ability to restore power to AC buses may eventually be threatened as
battery power (DC) is depleted due to the lack of DC (control power) for AC power circuit
breakers.

Under a Loss of Vital AC Power condition, operation and control of plant systems is guided
by the Station Blackout//Loss of Offsite Power//Diesel Generator Malfunction Abnormal
Operating Procedure. Successful coping maintains the following key parameters within given
acceptable limits:

1. Reactor water level > (TAF)

2. Suppression pool level low enough to prevent HPCI and/or RCIC steam exhaust line
flooding

3. Reactor pressure high enough to maintain HPCI and RCIC operable

4. Containment pressure < design limit

5. Torus temperature < design limits (HPCI/RCIC lube oil temperature concern when
suction aligned to suppression pool)

6. Drywell temperature below design limits

RCIC and HPCI operability is dependent on the availability of 125/250 VDC power. The
parameters listed above can be maintained as long as battery power remains available. Battery
power is limited depending on the discharge rate and predischarge condition of the battery.
Additionally, the loss of ventilation to the HPCI and RCIC turbine areas may result in a
system isolation due to elevated temperatures.

EAL - 7.1.4.b

Rev. 00
Page 2 of 3



HCGS EAL/RALTechnical Basis

Other than HPCI and/or RCIC, additional inventory makeup may be possible by using the

diesel driven fire pump to inject water (at low pressure), to the RPV via, the RHR/LPCI

system. This may require RPV depressurization using the SRVs, which also require 125 VDC
power.

The likelihood of Petential-loss of the third-second Barrier should be based on a realistic |V R
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. Although it may be difficult to predict when power

can be restored, and the petential-loss may be mitigated, it is necessary to give the Emergency | N EC
Coordinator a reasonable idea of how quickly he may need to declare a General Emergency

based on these conditions.

It is estimated that several hours are required to fully evacuate the 10 mile EPZ. Taking into
consideration the above factors, declaring a General Emergency leaves sufficient time for the
offsite authorities to implement Protective Actions well before a radioactive release would
occur while providing sufficient time for on-site and off-site mitigation activities to restore AC
power.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, SG1

HC.OP.EQO.ZZ-0100 (Q)-FC, Reactor Scram

HC.OP.EO.ZZ-0102 (Q)-FC, Primary Containment Control

HC.OP.EO.ZZ-0104 (Q)-FC, Radioactive Release Control

HC.OP-AB.ZZ.0135 (Q), Station Blackout / Loss of Offsite Power / Diesel Generator
Malfunction :

HCGS Technical Specifications Section 3/4.8, Electrical Power Systems

HCGS Individual Plant Evaluation, Section 3.1.1.4.6, 3.1.2.1.6

EAL-7.1.4.b
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8.0 System Malfunctions
8.2 Loss of Assessment Capability
UNUSUAL EVENT - 8.2.1.a

IC Unplanned Loss of All Onsite or Offsite Communications Capabilities

EAL

Unplanned Loss of ALL ONSITE communications as evidenced by the loss of
ALL of the following systems:

Station Page System (Gaitronics)

Station Radio System

Direct Inward Dial System (DID)
——Nuelear Emergency-Telephone Syster-(INETS) '

OPERATIONAL CONDITION - All
BASIS

An Unplanned loss of communication ability significantly degrades the operating crews
ability to perform tasks necessary for plant operations and/or the ability to communicate with
offsite authorities, warrants declaration of an Unusual Event. The loss of off-site
communications capability is more comprehensive than that addressed by 10CFR50.72.b.
Unplanned is defined as the loss of communication capabilities not being the result of planned
maintenance activities, where compensatory measures would be taken.

Barrier Analysis

N/A
ESCALATION CRITERIA
None
DISCUSSION
None
EAL -8.2.1.a
Rev. 00

Page 13 of 2 l
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DEVIATION _ -
None
REFERENCES

NUMARC NESP-0007, SU6

EAL - 8.2.1.a

Rev. 00
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8.0 System Malfunctions

8.2 Loss of Assessment Capability
UNUSUAL EVENT - 8.2.1.c

IC Unplanned Loss of Most or All Safety System Annunciation or Indication in the
Control Room for Greater Than 15 Minutes

EAL

Unplanhed Loss of > 75% of Main Control Room Overhead Annunciators

AND
—Ffor—>-15-minutesEITHER one of the following: B )/E
¢ 15 minutes have elapsed since the loss of OHAS
oA significant transient** is in progress

OPERATIONAL CONDITION -1, 2, 3
BASIS

A Unplanned Loss of > 75% of all Main Control Room Overhead Annunciators without a
plant transient in Operational Conditions 1, 2 or 3 for greater than 15 minutes warrants a
heightened awareness by Control Room Operators. Qualification of > 75% is left to the
discretion of the Senior Nuclear Shift Supervisor (SNSS), and is considered approximately
75%. 1t is not intended that a detailed count be performed, but that a rough approximation be
used to determine the severity of the loss. CRIDS is available to provide compensatory
indication. 15 minutes is used as a threshold to exclude transient or momentary power losses.
The 15 minutes clock starts when the annunciators 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 must be made under this EAL regardless of
time required for restoration. If it is determined that the annunciators had previously been lost
for at least 15 minutes but the annunciators were available at the time of discovery,
classification is not required under this EAL but a review of the "After The Fact" RAL must
be completed. Unplanned loss of annunciators excludes scheduled maintenance and testing
activities.

Significant transients include response to automatic or manually initiated actions such as: BN &

EAL - 8.2.1.c

Rev. 00
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Reactor Scram ) -
Load Rejection > 25% Power

ECCS Injection .
Thermal Power oscillations of 10% ENU

Barrier Analysis

N/A -
ESCALATION CRITERIA
Emergency classification will be escalate to an Alert if a transient is in progress or if CRIDS 4+ SPBS
becomes unavailable and 15 minutes have elapsed since the loss of OHAs.~ |@” e
DISCUSSION

Without Control Room annunciators, there may be difficulty initially recognizing changing
plant conditions, as well as, monitoring conditions associated with normal.plant operations.
SNSS judgement of the severity of the loss should also be based on the need to initiate

-increased or continuous plant equipment monitoring. Also, specific annunciator loss should be

judged against those needed for by the operating staff for operation in abnormal and
emergency operating procedures. '

Most alarm conditions for the annunciator system have CRIDS digital alarm points as well. By
monitoring the CRIDS screens, most alarm conditions can be observed and responded to
independent of the overhead annunciators.

This EAL is not required in modes 4 or 5 due to the limited number of safety systems required
for operation.

o T WER -
DEVIATION

ps e
Nene. A section for det.l/ari;m an UE has been added if a transient is in progress when the loss
of annunicators occursjf Two independent events occurring at the same time warrants a E 4=
expeditious notification and not waiting 15 minutes for the Unusual Event declaration.

REFERENCES

NUMARC NESP-0007, SU3

EAL - 8.2.1.c

Rev. 00
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HC.OP.AB.ZZ-0143 (Q), Loss of Overhead Annunciators / Loss of CRIDS -
. HC.OP.EQ.ZZ-0100 (Q)-FC, Reactor Scram

EAL - 8.2.1.c
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8.0 System Malfunctions

8.2 Loss of Assessment Capability

ALERT - 8.2.2.a

IC Unplanned Loss of Control Room Annunciators and a Significant Transient
is in Progress or Compensatory Indicators are Unavailable

EAL

Unplanned Loss of > 75% of Main Control Room Overhead Annunciators
—for>15-minutes

AND
A significant transient*#* is in progress

AND

. 15 minutes have elapsed since the loss of OHASs

OPERATIONAL CONDITION -1, 2, 3
BASIS

An Unplanned Loss of > 75% of Main Control Room Overhead Annunciators with a
significant transient in progress significantly hampers operator response. Qualification of >
75% is left to the discretion of the Senior Nuclear Shift Supervisor (SNSS), 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. **Significant transients include
response to automatic or manually initiated actions such as:

Reactor Scram

Load Rejection > 25% Power
ECCS Injection

Thermal Power oscillations of 10%

15 minutes is used as a threshold to exclude transient or momentary power losses. The 15
minutes clock starts when the annunciators 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 must be made under this EAL regardless of time
EAL - 8.2.2.a
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required for restoration. If it is determined that the annunciators were lost for at least 15
. minutes with the annunciators available at the time of discovery, classification is not required

under this EAL but a review of the "After The Fact” RAL must be completed. Unplanned
loss of annunciators excludes scheduled maintenance and testing activities.

Barrier Analysis
N/A

ESCALATION CRITERIA

AlteawaTe ¥ PICATOPS pRE LOT 4 va:la ble WITAL

Emergency Classiﬁc%tion will escalate to a Site Area Emergency based on‘a loss of control
room annunciators-gvki-aa both a failure of CRIDS, find 4,plant transient in progress:

DISCUSSION

Without Control Room annunciators, it may be difficult to monitor conditions associated with
normal plant operations. During transient event such as those listed in the EAL, the difficulty
becomes more acute.

Loss of control room annunciators significantly reduces the ability of the operations staff to
monitor and evaluate plant conditions. SNSS judgement of the severity of the loss should also
. be based on the need to initiate increased or continuous plant equipment monitoring. Most

alarm conditions for the annunciator system have CRIDS digital alarm points as well. By
monitoring the CRIDS screens, most alarm conditions can be observed and responded to,
independent of the overhead annunciators. The safety parameter display system (SPDS) also
provides information and indication related to selected plant parameters during a plant
transient.

This EAL is not required in modes 4 or 5 due to the limited number of safety systems required
for operation.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, SA4
HC.OP.AB.ZZ-0143 (Q), Loss of Overhead Annunciators / Loss of CRIDS
HC.OP.EO.ZZ-0100 (Q)-FC, Reactor Scram

EAL - 8.2.2.a
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8.0 System Malfunctions -

8.2 Loss of Assessment Capability
ALERT - 8.2.2.b

IC Unplanned Loss of Control Room Annunciators and a Significant Transient
is in Progress or Compensatory Indicators are Unavailable

EAL

Unplanned Loss of > 75% of Main Control Room Overhead Annunciators
—for > 15-minutes

— AND

e —BOTH of the following:
e ——CRIDS
e ——SPDS

—___are NOT AVAILABLE

__AND

15 minutes have elapsed since the loss of OHASs

OPERATIONAL CONDITION - 1, 2, 3
BASIS

An Unplanned Loss of > 75% of Main Control Room Overhead Annunciators with loss of
backup control room monitoring significantly hampers operator response. Qualification of >
75% is left to the discretion of the Senior Nuclear Shift Supervisor (SNSS), 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.

15 minutes is used as a threshold to exclude transient or momentary power losses. The 15
minutes clock starts when the annunciators 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 must be made under this EAL regardless of time
required for restoration. If it is determined that the annunciators were lost for at least 15
minutes with the annunciators available at the time of discovery, classification is not required
under this EAL but a review of the "After The Fact" RAL must be completed.

EAL - 8.2.2.b
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Unplanned loss of annunciators excludes scheduled maintenance and testing activities. The
. fifteen minutes also allows for attempting to restore the CRIDS computer.

Barrier Analysis
N/A

ESCALATION CRITERIA

B/rcanats 1w aZiors ARE WMo T fuel o ble w74
Emergency Classification will escalate to a Site Area Emergency based ona loss of control
g as . * SP iCanT .
room annunciators Witk both a failure of CRIDD§,\ nd a plant transient in progress

DISCUSSION

The Control Room Integrated Display System (CRIDS) is not essential for the safe shutdown
or operation of the plant. However, with the loss of control room annunciators the loss of
CRIDS significantly reduces the ability of the operations staff to monitor and evaluate plant
conditions. SNSS judgement of the severity of the loss should also be based on the need to
initiate increased or continuous plant equipment monitoring. Most alarm conditions. for the
annunciator system have CRIDS digital alarm points as well. By monitoring the CRIDS
screens, most alarm conditions can be observed and responded to, independent of the overhead
annunciators.

. The safety parameter display system (SPDS) also provides information and indication related
to selected plant parameters during a plant transient. Loss of this assessment tool may hamper
operators attempt to comply with directions provided in EOPs or may limit the recognition of
significant parameter values called out in the EOPs. It is not included in the threshold for this
EAL because of the limited scope of the parameters it monitors.

This EAL is not required in modes 4 or 5 due to the limited number of safety systems required
for operation.

DEVIATION

None

REFERENCES

NUMARC NESP-0007, SA4 -

HC.OP.AB.ZZ-0143 (Q), Loss of Overhead Annunciators / Loss of CRIDS
HC.OP.EOQ.ZZ-0100 (Q)-FC, Reactor Scram

EAL - 8.2.2.b
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8.0 System Malfunctions

8.2 Loss of Assessment Capability
SITE AREA EMERGENCY - 8.2.3
IC Inability to Monitor a Significant Transient in Progress

EAL

—VYnplanned-Loss of > 75% of Main‘ Control Room Overhead Annunciators
—for>15-minutes

AND
A significant transient** is in progress
'AND
BOTH of the following:
CRIDS

SPDS
are NOT AVAILABLE

AND

v nave,leble

Main Control Room Beard Indications are NOTAVAABEE to monitor ANY
of the following:

RCS Status

Reactivity Control
ECCS

Containment Parameters

EAL - 8.2.3
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HCGS EAL/RALTechnical Basis
OPERATIONAL CONDITION - 1,2,3 -
BASIS

An Unplanned-Loss of > 75% of Main Control Room Overhead Annunciators with loss of | s
backup control room monitoring, AND while a transient is in progress represents a major loss
of ability to properly respond to a transient condition. Qualification of > 75% is left to the
discretion of the Senior Nuclear Shift Supervisor (SNSS), 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. Backup monitoring from CRIDS compounds-the
ability to monitor the progress of the transient. In addition, a Loss of Main Control Room
indications for one of the systems listed in the EAL must also occur. **Significant transients

include response to automatic or manually initiated actions such as:

Reactor Scram P S

Load Rejection > 25% Power
ECCS Injection

Thermal Power oscillations of 10%

IS AITOW S TOTattCimptin g to-rCStorc

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will escalate to a General Emergency based on either the Loss of
Fission Product Barriers; increased plant radiation levels or releases; or EC judgement.

DISCUSSION

Without Control Room annunciators, it may be difficult to monitor conditions associated with
normal plant operations. During transient event such as those listed in the EAL, the difficulty
becomes more acute. Compounding these, a concurrent loss of control room backup
monitoring will further hinder operations staff decision making needed to respond to the
. transient.
EAL - 8.2.3
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The safety parameter display system (SPDS) also provides information and indication related
to selected plant parameters during a plant transient. Loss of this assessment tool may hamper
operators attempt to comply with directions provided in EOPs or may limit the recognition of
significant parameter values called out in the EOPs. It is not included in the threshold for this
EAL because of the limited scope of the parameters it monitors.

This EAL is not required in modes 4 or 5 due to the limited number of safety systems required
for operation.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, SS6
HC.OP.AB.ZZ-0143 (Q), Loss of Overhead Annunciators / Loss of CRIDS
HC.OP.EO.ZZ-0100 (Q)-FC, Reactor Scram

EAL - 8.2.3
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9.0 Hazards - Internal/External
9.1 Security Threats
ALERT - 9.1.2

IC Security Event in a Plant Protected Area

EAL

Confirmed hostile intrusion or malicious acts as evidenced by ANY one of the following:

e Discovery of an intruder(s), armed and violent, within the Protected Area, resulting in
SCP-6 implementation
e Hostage held on-site in a non-vital area, resulting in SCP-8 implementation

N o - a o -Wa N arl Q o
v v v » . td .

OPERATIONAL CONDITION - All
BASIS

Security events classified under this EAL represent an escalated threat to the level of safety of
the plant. The EAL threshold is satisfied if physical evidence supporting the hostile intrusion
or assault exists. The intent of this EAL is to classify security events which represent an actual
intrusion into the Plant Protected Area. The SNSS/EC should declare an Alert upon
consulting with the Security to determine the validity of the entry conditions. Security
Contingency Procedure (SCP) numbers are referenced following each EAL threshold. Since
some SCP numbers appear in more than one EAL, the on-duty PSE&G Security Supervisor will
provide information concerning the specific event to aid in classification.

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will be escalate to a Site Area Emergency based upon a hostile
intrusion or act in Plant Vital Areas.

EAL -9.1.2
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DISCUSSION .
The following is an index of Security Contingency Procedures referenced by this event:

SCP-6 "Discovery of Intruders or Attack”

SCP-8 "Hostage Situation"
" M 4 3 L " l ’JQO

DEVIATION
None
REFERENCES

NUMARC NESP-007, HA4.1, HA4.2
Safeguards Contingency Plan

EAL -9.1.2
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9.0 Hazards - Internal/External -
9.1 Security Threats
SITE AREA EMERGENCY - 9.1.3
IC Security Event in a Plant Vital Area

EAL

Confirmed hostile intrusion or malicious acts in Plant Vital Areas as evidenced by :

e Discovery of an intruder(s), armed and violent, within a Vital Area, resulting in SCP-6
implementation

e Malicious acts or destructive device discovered in a Vital Area resulting in SCP-10
implementation

OPERATIONAL CONDITION - All
BASIS

Security events classified under this EAL represent an escalated threat to plant safety above
that contained in an Alert in that a hostile intrusion or assault has progressed from the
Protected Area to a Plant Vital Area. These areas contain vital equipment which includes any
equipment, system, device or material, the failure, destruction or release of could directly or
indirectly endanger the public health and safety by exposure to radiation. Equipment or
systems which would be required to function to protect health and safety following such
failure, destruction or release are also considered vital. Security Contingency Procedure (SCP)
numbers are referenced following each EAL threshold. Since some SCP numbers appear in
more than one EAL, the on-duty PSE&G Security Supervisor will provide information
concerning the specific event to aid in classification.

Barrier Analysis

N/A

ESCALATION CRITERIA

Emergency Classification will escalate to a General Emergency based upon the actual loss of
physical control of the Main Control Room or Remote Shutdown Panel.

EAL-9.1.3
Rev. 00
Page 1+ of 2

%@



HCGS EAL/RALTechnical Basis
DISCUSSION -
Plant Vital Areas are within the Protected Area and are generally controlled by card key
readers. A hostile intrusion into a Plant Vital Area could represent a situation that threatens the
safety of plant personnel and the general public.

The following is an index of the Security Contingency Procedure referenced by this event:

— SCP-6 "Discovery of Intruders or Attack" Ve
SCP-10 “Discovery of Destructive Device or Evidence of Malicious Acts” -

DEVIATION \
None
REFERENCES

NUMARC NESP-007, HS1.1, HS1.2
- Safeguards Contingency Plan

EAL-9.1.3
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9.0 Hazards - Internal/External

9.2 Fire

ALERT -9.2.2

IC Fire Affecting the Operability of Plant Safety Systems Required to Establish or
Maintain Safe Shutdown

EAL

Fire within ANY one of the following Plant Vital Structures:
e Reactor Building
e Control/Aux Building
e Service Water Intake Structure
e Service/Rad Waste Building

AND
The Fire is of a magnitude that it SPECIFICALLY results in Damage to ANY one of the

following:
. e TWO OR MORE subsystems of a Safety System
e MORE THAN ONE Safety System
e Any plant Vital Structure which renders the structure incapable of performing its
Design Function

AND

Damaged Safety System(s) or Plant Vital Structure is required for the present Operating
Condition

OPERATIONAL CONDITION - All

BASIS

The primary concern in this EAL is the magnitude of the fire and the effects on safety systems
required for the present Operating Condition. Specific system degradation is addressed in the
System Malfunction EALs. A detailed assessment of system damage is not required prior to
classification. The term "Damage" is defined as evidence that the fire has caused component
malfunction (pump trip, breaker trip, etc.) or a report of visible scorching, blistering or other
. deformation that may have resulted in the equipment/structure being INOPERABLE or
EAL -9.2.2
Rev. 00
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otherwise incapable of erform it's design function. A Safety S ste 1s defined
L€ um&o p ‘31 d 5 7 fv y W{{u&‘%ﬂ% dorwim
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that the fire may have caused damage to Safety Systems then an Alert declaration is
warranted, since the full extent of the damage may not be known. For Plant Vital Structure
damage, classification is required under this EAL if the structure houses or otherwise supports
safety systems required for the present Operating Condition.

For example, a fire that has been confirmed to be localized to a single piece of equipment, like
a 4.16 KV Breaker, with no potential to spread to adjacent equipment, does not warrant
classification as an Alert. In the event, however, that the fire has spread or is believed te-be
spreading to other 4.16 KV Breakers for component(s) required for the present operating
condition, then an Alert is warranted.

Fire is defined as combustion characterized by the generation heat and smoke. Sources of
smoke such as overheated electrical equipment and slipping drive belts, for example, do not
constitute fires. Observation of a flame is preferred but is NOT required if large quantities of
smoke and heat are observed.

Barrier Analysis
N/A
ESCALATION CRITERIA
Emergency Classification will escalate based on further damage to plant safety systems, loss of

fission product barriers, or abnormal radiological releases._The EC may use Emergency
Coordinator Discretion and escalate the classification to SAE based on the nature of the fire.

DISCUSSION

No lengthy and timely assessment of damage is required prior to classification. In this EAL,
no attempt is made to quantify the magnitude of the damage to any safety system but instead
an attempt is made to identify any damage in order to quantify the magnitude and extent of the
fire. In short, if the fire is big enough that it has damaged more than one safety system, or
more than one subsystem of a safety system, then the fire is big enough to justify an Alert
declaration. Damage to Plant Vital Structures must be to the extent that EC judgement must
be used to determine if the structure is still capable of performing its design function.
Electrical failures (such as shorts, grounds, arcing, etc.) should be evaluated for the possibility
of a fire. Any security aspects of this event should be considered under EAL sections covering
Security Events.

DEVIATION

None

EAL -9.2.2
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9.0 Hazards - Internal/External -

9.3 Explosion
ALERT - 9.3.2

IC Explosion Affecting the Operability of Plant Safety Systems Required to Establish or
Maintain Safe Shutdown

EAL -

Confirmed Explosion within ANY one of the following Plant Vital Structures:

Reactor Building

Control/Aux Building

Service Water Intake Structure

Service/Rad Waste Building
AND
The Explosion is of a magnitude that it SPECIFICALLY results in Damage to ANY one of
the following: '

TWO OR MORE subsystems of a Safety System

MORE THAN ONE Safety System

Any Plant Vital Structure which renders the structure incapable of performing its
Design Function
AND
Damaged Safety System(s) or Plant Vital Structure is required for the present Operating
Condition

OPERATIONAL CONDITION - All
BASIS

The primary concern in this EAL is the magnitude of the explosion and the effects on safety
systems required for the present Operating Condition. Specific system degradation is
addressed in the System Malfunction EALs. A detailed assessment of system damage is not
required prior to classification. The term "Damage" is defined as evidence that the explosion
has caused component malfunction (pump trip, breaker trip, etc.) that may have resulted in

the equipment/structure being INOPERABLE or othervséis% inig able of %rf%aning it'.s7 design
function:rA”Safet& SysE.n_} oi‘g} defined as any system wemw
%&fﬁgﬁ%ﬂ&cfn thoSe’ Cases where it is believed that the explosion may have caused damage
to Safety Systems, then an Alert declaration is warranted, since the full extent of the damage

may not be known. For Plant Vital Structure damage, classification is required under this

EAL -9.3.2
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EAL if the structure houses or otherwise supports safety systems required for the present
Operating Condition. '

A confirmed explosion is defined as visual evidence that a rapid, unconfined combustion, or a
catastrophic failure of pressurized equipment that imparts energy of sufficient force to damage
or potentially damage permanent plant structures, systems or components.

Barrier Analysis

N/A : -
ESCALATION CRITERIA

Emergency Classification will escalate based on further damage to plant safety systems, loss of
fission product barriers, or abnormal radiological releases._The EC may use Emergency
Coordinator Discretion and escalate the classification to SAE based on_the nature of the

explosion.

DISCUSSION

No lengthy and timely assessment of damage is required prior to classification. In this EAL,
no attempt is made to quantify the magnitude of the damage to any safety system but instead
an attempt is made to identify any damage in order to quantify the magnitude and extent of the
explosion. In short, if the explosion is big enough that it has damaged more than one safety
system, or more than one subsystem of a safety system, then the explosion is big enough to
justify an Alert declaration. Damage to Plant Vital Structures must be to the extent that EC
judgement must be used to determine if the structure is still capable of performing its design
function. Electrical failures (such as shorts, grounds, arcing, etc.) should not be considered an
explosion; however, they should be evaluated for the possibility of a fire. Any security aspects
of this event should be considered under EAL sections covering Security Events.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HA2
HCGS Fire & Medical Emergency Response; HC.FP-EO.ZZ-0001(Z)

EAL - 9.3.2
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9.0 Hazards - Internal/External -

9.4 Toxic Gases
ALERT - 9.4.2.a

IC  Release of Toxic or Flammable Gases Within a Facility Structure Which Jeopardizes
Operation of Systems Required to Maintain Safe Operations or to Establish or Maintain
Cold Shutdown Conditions

EAL

Uncontrolled Toxic Gas release within ANY one of the following Plant Structures

Reactor Building

Turbine Building

Control/Aux Building

Service Water Intake Structure
Service/Rad Waste Building

AND
Toxic Gas concentrations result in ANY one of the following:
An IDLH atmosphere
Plant personnel report severe adverse health reactions, including burning eyes,
nose, throat, or dizziness :
The Lower Toxicity Limit being EXCEEDED
AND

Plant personnel are unable to perform actions necessary to complete a Safe Shutdown
of the plant without appropriate personnel protection equipment

OPERATIONAL CONDITION - All
BASIS

An uncontrolled Toxic Gas release entering any of the plant structures listed in the EAL, that
threatens the ability of plant personnel to perform actions required for safe shutdown of the
plant, warrants declaration of an Alert. The EAL threshold includes those conditions that
present a significant challenge to plant personnel. This EAL specifically addresses only those

EAL-9.4.2.a
Rev. 00
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plant structures that either contain safe shutdown equipment or are contiguous to those areas.
Release classified under this EAL include those that originate both onsite and offsite. A
Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation or skin contact. Uncontrolled Toxic Gas releases are considered to be those
releases that can not be isolated / confined to a single compartment or area, or are not as the
result of a designed plant safety feature. For example, an uncontrolled release of
chlorine/ammonia into the Turbine Building that directly effects plant personnel, warrants
declaration of an Alert. A Cardox discharge inside any area that contains this safety feature
(i.e. Diesel Bays) does not warrant Alert declaration, unless personnel injuries have occurred
as a direct result of the discharge. -

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will escalated based on further damage to plant safety systems, loss
of fission product barriers, or abnormal radiological releases._The EC may use Emergency

Coordinator Discretion and escalate the classification to SAE based on the nature of the toxic 8/‘/6
gas release. |
DISCUSSION

Access is considered impeded if the Toxic Gas concentrations are life threatening, i.e. require
the use of personnel protective equipment. Use of protective equipment also limits the
mobility and vision. The cause or magnitude of the gas concentration is not the major concern
in this EAL, but rather that access required to an area that may be impeded. An IDLH
atmosphere is any atmosphere that is determined to be Immediately Dangerous to Life and
Health.

This EAL should not be construed to include confined spaces that must be ventilated prior to
entry or situations involving Site Protection personnel who are using respiratory equipment
during the performance of their duties unless it also affects personnel not involved with Site
Protection activities. These areas include the Drywell (when inerted) and _ALL Confined
Spaces. 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.

An offsite event (such as a tanker accident or a barge accident) may place the Protected Area
within the evacuation area. The evacuation is determined from the DOT Evacuation Tables
for Selected Hazardous Materials in the DOT Emergency Response Guide for Hazardous
Materials.

DEVIATION »
EAL -9.4.2.a
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None
REFERENCES

NUMARC NESP-0007, HA3.1 and HA3.2
HC.OP-AB.ZZ-0129 (Q), High Radiation, Smoke, or Toxic Gases in the Control Room Air
Supply

. HCGS Technical Specifications Section 3/4 7-6, Control Room Emergency Filtration System

EAL-9.4.2.a
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9.0 Hazards - Internal/External -

9.4 Toxic Gases
ALERT -9.4.2.b

IC Release of Toxic or Flammable Gases Within a Facility Structure Which Jeopardizes
Operation of Systems Required to Maintain Safe Operations or to Establish or Maintain
Cold Shutdown Conditions

EAL

Uncontrolled Flammable Gas release within ANY one of the following Plant Structures

Reactor Building

Turbine Building

Control/Aux Building

Service Water Intake Structure
Service/Rad Waste Building

AND
Flammable Gas concentrations EXCEED 50% of the LEL
AND

Plant personnel are unable to perform actions necessary to complete a Safe Shutdown
of the plant without appropriate personnel protection equipment

OPERATIONAL CONDITION - All
BASIS

An uncontrolled Flammable Gas release entering any of the plant structures listed in the
EAL, that threatens the ability of plant personnel to perform actions required for safe
shutdown of the plant, warrants declaration of an Alert. The EAL threshold includes those
conditions that present a significant challenge to plant personnel. This EAL specifically
addresses only those plant structures that either contain safe shutdown equipment or are
contiguous to those areas. Release classified under this EAL include those that originate both
onsite and offsite. A Flammable Gas is considered to be any substance that is capable of
being easily ignited or burning quickly. Uncontrolled Flammable Gas releases are considered
to be those releases that can not be isolated / confined to a single compartment or area, or are

EAL -9.4.2b
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not as the result of a designed plant safety feature. For example, an uncontrolled release of
hydrogen into the Turbine Building in concentration exceeding 50% of the LEL (Lower
Explosive Limit) warrants declaration of an Alert. In comparison, a controlled release of
Hydrogen during Generator purging does not warrant event declaration, as this evolution is
controlled.

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will escalated based on subsequent damage to plant safety systems,
loss of fission product barriers, or abnormal radiological releases._The EC may use
Emergency Coordinator Discretion and escalate the classification to SAE based on the nature

of the flammable gas release.

DISCUSSION

For Hydrogen Gas, the explosive limit is 4%. Hence, a threshold of 50% of the LEL equates
to 2% Hydrogen. This EAL should not be construed to include those controlled evolutions that
may discharge a Flammable Gas within the Protected Area, but present no danger to plant
safety, since the evolution is planned and controlied.

An offsite event (such as a tanker accident or a barge accident) may place the Protected Area
within the evacuation area. The evacuation is determined from the DOT Evacuation Tables
for Selected Hazardous Materials in the DOT Emergency Response Guide for Hazardous
Materials.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HA3.1 and HA3.2
HC.OP-AB.ZZ-0129 (Q), High Radiation, Smoke, or Toxic Gases in the Control Room Air

Supply
HCGS Technical Specifications Section 3/4 7-6, Control Room Emergency Filtration System

EAL -9.4.2.b
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9.0 Hazards - Internal/External -
9.5 Seismic Event
UNUSUAL EVENT -9.5.1a/9.5.1.b
IC Natural and Destructive Phenomena Affecting the Protected Area

EAL

EITHER one of the following conditions:
e —Seismic Event felt by personnel within the Protected Area

—AND

e —Valid Actuation of the Seismic Trigger (>0.01g) has occurred as verified by the
SMA-3 Event Indicator (flag) being WHITE on Panel 10-C-673 in the Upper
Relay Room

OPERATIONAL CONDITION - All
BASIS

._The condition that the Seismic Event has been felt by personnel within the Protected Area. rﬁr
as Valid A%tgatiprb of the Seismic Trigger indicates that a Seismic Event of a magnitude greater
than 0.01g has octurred. This threshold warrants declaration of an Unusual Event. Valid is
defined as the Seismic Trigger actuation -being the direct result of a Seismic Event—TFhe-condition

haonr Q atats " ot 7 aVa | at e a P mirtha

confirmation-thatan-event-has-oceurred—_Classification should be based on a Valid actuation of
the Seismic Trigger as verified in the Upper Relay Room. Additional information can be obtained
by contacting the National Earthquake Center in Denver, Colorado at (303) 273-8500. However,
it is important to realize that it will take the Earthquake Center approximately 30 minutes to
provide the requested information. The time required to obtain this additional information should
not result in a delay of event classification for a valid actuation.

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will escalate to an Alert -if the a subsequent seismic event -occurred in
excess of the Operating Basis Earthquake level (0.1g).
EAL-95.1
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DISCUSSION -

An earthquake of a magnitude equivalent to 0.01g is not expected to affect the capability of plant
safety functions. This threshold value is well below the Operating Basis Earthquake level of 0.1g.

An approximate relationship between acceleration and magnitude is as follows:

An Acceleration of: is approx. equal to a Richter Scale Magnitude of:
o0 /?’ 40
0.02g 4.5 -
0.1g .55
0.2g . 6.5
DEVIATION
None
REFERENCES

NUMARC NESP-0007, HU1.1

HC.OP-AB.ZZ-0139 (Q), Acts of Nature

HCGS Technical Specification Section 3/4.3.7.2, Seismic Monitoring Instrumentation
HC.OP-S0O.SG-0001 (Z), Seismic Instrumentation System Operation
HC.OP-AR.ZZ-0011 (Q), Overhead Annunciator Window Box C6

EAL -95.1
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9.0 Hazards - Internal/External

9.5 Seismic Event

ALERT - 9.5.2

I1C Natural and Destructive Phenomena Affecting the Plant Vital Area

EAL

Seismic Event felt by personnel within the Protected Area
ORAND

Valid Actuation of the Seismic Trigger (> 0.01g) has occurred as verified by the
SMA-3 Event Indicator (flag) being WHITE on Panel 10-C-673 in the Upper
Relay Room

AND

Valid Actuation of the Seismic Switch (>0.1g) has occurred as verified by EITHER
one of the following:

Valid Actuation of Main Control Room Overhead Annunciator C6-C4
AMBER Alarm light on the Seismic Switch Power Supply Drawer is lit on
Panel 10-C-673 in the Upper Relay Room

OPERATIONAL CONDITION - All
BASIS

A Valid Actuation of the Seismic Switch indicates that a Seismic Event of a magnitude greater
than 0.1g (Operating Basis Earthquake) has occurred._The Salem SNSS must be informed of
this information immediately. At this level, plant safety systems are designed to remain
functional and within design stress and deformation limits. Thus, an earthquake of this
magnitude is not expected to affect the capability of plant safety functions required to shut
down the plant and place it in a cold shutdown condition.

This threshold warrants declaration of an Alert. Valid -is defined as the Seismic Switch
actuation -being the direct -result of a Seismic Event. The condition that the Seismic Event has
been felt by personnel within the Protected Area, along with Seismic Trigger actuation
provides further confirmation that an event has occurred. Classification should be based on a
Valid actuation of the Seismic Switch as verified in the Upper Relay Room. Additional

EAL -9.5.2
Rev. 00
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information can be obtained by contacting the National Earthquake Center in Denver, - ps
Colorado at (303) 273-8500._ However, it is important to realize that it will take the W
Earthquake Center approximately 30 minutes to provide the requested information._ The time

required to obtain this additional information should not result in a delay of event classification

for a valid actuation.

Barrier Analysis
N/A
ESCALATION CRITERIA
Emergency Classiﬁcatidn will escalate if the seismic event caused additional damage to plant
safety systems, loss of fission product barriers, or abnormal radiological releases._The EC vE

may use Emergency Coordinator Discretion and escalate the classification to SAE based on the
nature of the event.

DISCUSSION

Seismic Event annunciation on panel 10C673 would alert operators to this event and the active
seismic monitoring instrumentation would begin to monitor the event. This threshold value
associated with this EAL is well below the Design Basis Earthquake of 0.2g that is the
maximum seismic event that is expected to occur based on local geological and seismological
factors.

An approximate relationship between acceleration and magnitude is as follows:

Acceleration: Richter Scale Magnitude (approximate):

o.00 /

0.02? 4.5

0.1g — 5.5 P >3
_0.2g —_ 6.5

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HA1.1

HC.OP-AB.ZZ-0139 (Q), Acts of Nature

HCGS Technical Specification Section 3/4.3.7.2, Seismic Monitoring Instrumentation
HC.OP-S0.SG-0001 (Z), Seismic Instrumentation System Operation
HC.OP-AR.ZZ-0011 (Q), Overhead Annunciator Window Box C6

EAL -9.5.2
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9.0 Hazards - Internal/External -
9.6 High Winds
UNUSUAL EVENT - 9.6.1.b
IC Natural and Destructive Phenomena Affecting the Protected Area

EAL

Sustained wind speeds > 75 MPH for 15 minutes, measured at ANY elevation of
the Met Tower

OPERATIONAL CONDITION - All

BASIS

Sustained wind speeds of 75 MPH or greater are of sufficient velocity to have the potential to
cause damage to Plant Vital Areas. These conditions are indicative of unstable weather
conditions and represent a potential degradation in the level of safety of the plant. The
windspeed threshold is well below the structure design basis of 108 mph, and is set at the
value used to characterlze Hurricane force wmds —¥he—EAIﬁhfeshe}é—ts—se{-§—M~PH—ABG¥E

Sustained wind speed means winds in excess of the threshold value for greater than 15
minutes.

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will escalate to an Alert if the high winds cause damage to Plant
Vital Structures or affects the operability of Technical Specification required equipment,

DISCUSSION

Verification of sustained wind speed will be by observation of meteorological tower data.
The Wind Speed indication from the Met Tower instrumentation is full scale at 100 mph.

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

EAL -9.6.1.b
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Wilmington (302) 573-6142
Mount Holly (609) 261-6604
Mount Holly (609) 261-6602
DEVIATION
None
REFERENCES ' -

NUMARC NESP-0007, HU1.2 and HU1.7

HC.OP-AB.ZZ-0139 (Q), Acts of Nature

HCGS Technical Specification Section 3/4, 3.7.3, Meteorological Monitoring Instrumentation
HCGS UFSAR Sections 2.3, 3.3.1

EAL - 9.6.1.b
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9.0 Hazards - Internal/External
9.6 High Winds
ALERT - 9.6.2
IC Natural and Destructive Phenomena Affecting the Plant Vital Area

EAL

EITHER one of the following:
Report of a Tornado TOUCHING DOWN within the Protected Area
Sustained wind speeds > 75 MPH for 15 minutes, measured at ANY
elevation of the Met Tower

AND
The Wind Speed is of a magnitude that it SPECIFICALLY results in Damage to
ANY one of the following:
TWO OR MORE subsystems of a Safety System
MORE THAN ONE Safety System
Rendering ANY of the following structures incapable of performing its Design
Function:
. * Reactor Building
* Control/Aux Building
* Service Water Intake Structure
* Service/Radwaste Building

AND
Damaged Safety System(s) or Plant Vital Structure is required for the present Operating
Condition

OPERATIONAL CONDITION - All
BASIS

The primary concern in this EAL is the magnitude of the high winds and the effects on safety
functionssystems required for the present Operating Condition. Specific system degradation is |"‘/ e
addressed in the System Malfunction EALs. A detailed assessment of system damage is not

required prior to classification. The term "Damage" is defined as evidence that the high winds

has caused component malfunction (pump trip, breaker trip, etc.) or a report of visible

scorching, blistering or other deformation that may have resulted in the equipment/structure

being INOPERABLE or otherwise incapable of perform ng it's design function. A Safety
. it D 1204 7 O
System is dgmed S A1y S stem %@Wﬂw&%« e
. %&eé—méehﬁeﬂﬂpeeﬁeaﬁeﬁ& S A AT S PR TGl b TA%% where it is believed that the high
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winds may have caused damage to Safety Systems, then an Alert declaration is warranted,
since the full extent of the damage may not be known. For Plant Vital Structure damage,
classification is required under this EAL if the structure houses or otherwise supports safety
systems required for the present Operating Condition.

It is not intended that a lengthy engineering analysis be performed to determine if damage has
affected structural design but EC judgement must determine whether to exclude minor exterior
damage wh1ch does not affect the structural des1gn capab111ty —’Phe—EAL—thfeshe}d—ts—seté

VRS

greater than 15 mmutes A

Barrier Analysis

N/A
ESCALATION CRITERIA
~ Emergency Classification will escalate based on further damage to plant safety systems, loss of

fission product barriers, or abnormal radiological releases. The EC may use Emergency ,EN (2
Coordinator Discretion and escalate the classification to SAE based on the nature of the winds.

DISCUSSION

The windspeed threshold is well below the structure design basis of 108 mph, and is set at the
value used to characterize Hurricane force winds. The Wind Speed indication from the Met
Tower instrumentation is full scale at 100 mph.

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

Wilmington (302) 573-6142
Mount Holly (609) 261-6604
Mount Holly (609) 261-6602

DEVIATION

None

REFERENCES

NUMARC NESP-0007, HA1.2 and HAL.3
HC.OP-AB.ZZ-0139 (Q), Acts of Nature
HCGS Technical Specification Section 3/4, 3.7.3, Meteorological Monitoring Instrumentation
HCGS UFSAR Sections 2.3, 3.3.1
EAL - 9.6.2

Rev. 00
Page 2 of 2




HCGS EAL/RALTechnical Basis
9.0 Hazards - Internal/External

9.7 Flooding
ALERT - 9.7.2

IC Internal Flooding Affecting the Operability of Plant Safety Systems Required to
Establish or Maintain Safe Shutdown

EAL

Visual Observation of Flooding within ANY one of the following Plant Vital Structures:
Reactor Building
Control/Aux Building
Service Water Intake Structure
Service/Rad Waste Building
AND
The Flooding is of a magnitude that it SPECIFICALLY results in Damage to ANY one of
the following:
TWO OR MORE subsystems of a Safety System
MORE THAN ONE Safety System
Any of the above listed Plant Vital Structures which renders the structure incapable
of performing its Design Function
AND
Damaged Safety System(s) or Plant Vital Structure is required for the present Operating
Condition

OPERATIONAL CONDITION - All
BASIS

The primary concern in this EAL is the magnitude of the internal flooding and the effects on
safety systems required for the present Operating Condition. Specific system degradation is
addressed in the System Malfunction EALs. A detailed assessment of system damage is not
required prior to classification. The term "Damage" is defined as evidence that the internal
flooding has caused component malfunction (pump trip, breaker trip, etc.) or a report of
visible scorching, blistering or other deformation that may have resulted in the

equipment/structure being INOPERABLE or otherwise incapable, of performing it's desi n

. . e
function. A Safety System is d%ﬁneg any,system

Ze )
g%’emf%ﬁiﬁs.z’ fn {ﬁ(c)%:év FB5es WReRE 1t}isi%‘élieved that the internal flooding may have caused

damage to Safety Systems, then an Alert declaration is warranted, since the full extent of the
damage may not be known. For Plant Vital Structure damage, classification is required under

EAL -9.7.2
Rev. 00
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HCGS EAL/RALTechnical Basis

this EAL if the structure houses or otherw1se supports safety systems required for the present
Operating Condition.

Barrier Analysis
N/A
ESCALATION CRITERIA
Emergency Classification will escalate based on damage to plant systems, loss of fission_

product barriers, or abnormal radiological releases._The EC may use Emergency coordinator
Discretion and escalate the classification to SAE based on the nature of the flooding.

DISCUSSION

Degraded system performance or observation of potential for damage that could degrade
system performance is used as the indicator that the safety system operability was actually
affected. A report of damage should not be interpreted as mandating a lengthy and timely
assessment prior to justification; there is no mference in this EAL that the actual magnitude of
damage be qualified or quantified.

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HA1.7
HCGS Technical Specifications

EAL -9.7.2
Rev. 00
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HCGS EAL/RALTechnical Basis
9.0 Hazards - Internal/External -

9.8 Turbine Failure / Vehicle - Missile Impact

UNUSUAL EVENT - 9.8.1.a

4
IC Natural and Destructive Phenomena Affecting Certain Structures Within the Protected |B v
Area

EAL -

Catastrophic damage to the Main Turbine as evidenced by EITHER one of the following:

Main Turbine casing penetration
Main Turbine/Generator Damage potentially releasing Lube Oil or Hydrogen Gas to
the Turbine Building

OPERATIONAL CONDITION - 1,2,3
BASIS

Main Turbine failure of sufficient magnitude to cause damage to the turbine casing or
generator seals increases the potential for leakage of combustible/explosive gases and of
combustible liquids to the Turbine Building, warrants declaration of an Unusual Event. The
presence of Hy gas in sufficient quantities may present a flammable/explosive hazard. Oil
may also be present which may contribute to the flammability hazard.

Barrier Analysis
N/A
ESCALATION CRITERIA

Emergency Classification will escalate to an Alert based upon damage done by missiles
generated by the failure or by any subsequent fire.

DISCUSSION

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

EAL-9.8.1.a
Rev. 00
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HCGS EAL/RALTechnical Basis

tubes may cause flooding in the lower levels of the Turbine Building. This damage should be
readily observable. |

Escape of hydrogen 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.

DEVIATION

Modes 1,2,3 are the only Operational Conditions where Main Steam pressure is high enough
to allow for Main Turbine operation., -

REFERENCES

NUMARC NESP-007, HU1.6

EAL-9.8.1.a
Rev. 00
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HCGS EAL/RALTechnical Basis
9.0 Hazards - Internal/External

9.8 Turbine Failure / Vehicle - Missile Impact

UNUSUAL EVENT - 9.8.1.b

IC Natural and Destructive Phenomena Affecting Certain Structures Within the Protected | grE

Area

EAL ' -

Vehicle Crash / Missile Impact with or within ANY one of the following Plant
Structures:

Reactor Building

Control/Aux Building

Service Water Intake Structure
Service/Radwaste Building

Low Level Rad:waste-Interim-Storage Faeility ! BV g

OPERATIONAL CONDITION - All
BASIS

A Vehicle Crash / Missile Impact with or within a listed Plant Structure represents a potential
challenge to plant safety. Events classified under this EAL include those of a magnitude and

extent that may be a potential precursor to damage to Safety Systems, and hence has safety
significance. Vehicle Crash includes Aircraft, Helicopters, Ships, Barges, or any other

vehicle types of sufficient size to potentially damage the structure. Missile Impact includes

flying objects from both offsite_and; onsite, rotating equipment or turbine failure causing ] BV d
turbine casing penetration.

Barrier Analysis
None
ESCALATION CRITERIA

Emergency Classification will escalate to Alert if the vehicle crash or missile impact causes
damage to Plant Vital Structures.

DISCUSSION

EAL -9.8.1.b
Rev. 00
Page 13 of 2 |




HCGS EAL/RALTechnical Basis
9.0 Hazards - Internal/External

9.8 Turbine Failure / Vehicle - Missile Impact
ALERT - 9.8.2

1C Natural and Destructive Phenomena Affecting Certain Structures Within the Plant Vital | RrE
Area

EAL -

Vehicle Crash / Missile Impact with or within ANY one of the following
Plant Vital Structures:

Reactor Building

Control/Aux Building

Service Water Intake Structure

Service/Rad Waste Building
AND
The Vehicle Crash / Missile Impact is of a magnitude that it SPECIFICALLY results
in Damage to ANY one of the following:

TWQ OR MORE subsystems of a Safety System

MORE THAN ONE Safety System

Any of the above Plant Vital Structures which renders the structure incapable of
performing its Design Function
AND
Damaged Safety System(s) or Plant Vital Structure is required for the present Operating
Condition

OPERATIONAL CONDITION - All
BASIS

The primary concern in this EAL is the magnitude of the vehicle crashes / missile impact and
the effects on safety systems required for the present Operating Condition. Specific system
degradation is addressed in the System Malfunction EALs. A detailed assessment of system
damage is not required prior to classification. The term "Damage" is defined as evidence that
the vehicle crashes / missile impact has caused component malfunction (pump trip, breaker
trip, etc.) or a report of visible scorching, blistering or other deformation that may have

resulted in the equipment/structure being INOPERABLE or otherwise incapable of Performin‘-gF
: ¥ Sefe

it's design function, A Safety System is defined as any syste
m%%&m/ﬁ{momé‘%e%s fé’\iwat the vehicle crashes / missile

impact may have caused damage to Safety Systems, then an Alert declaration is warranted,

EAL -9.8.2
Rev. 00
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HCGS EAL/RALTechnical Basis

since the full extent of the damage may not be known. For Plant Vital Structure damage,
classification is required under this EAL if the structure houses or otherwise supports safety
systems required for the present Operating Condition.

Barrier Analysis
N/A
ESCALATION CRITERIA
Emergency Classification will escalate based on further damage to plant safety systems, —ﬁssion

product barriers, or abnormal radiation releases in other EAL sections._The EC may use
Emergency Coordinator Discretion and escalate the classification based on the nature of the

damage.

DISCUSSION

This EAL is intended to address the threat to safety related equipment imposed by vehicle of
missile impacts. No attempt should be made to assess the magnitude of damage to Safety
Systems or Plant Vital Structures prior to classification. The evidence ot damage is sufficient
for declaration. :

DEVIATION
None
REFERENCES

NUMARC NESP-0007, HA1.5 and HA1.6
NUMARC Questions and Answers, June 1993, "Hazards Question #6"

EAL -9.8.2
Rev. 00
Page 22 of 2
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. -Tel (609) 984-7700
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June 21, 1996

" M. Craig Banner, Administrator
Nuclear Onsite Emergency Preparedness
. Public Service Electric and Ges Company
Nuclear Department .
. P.O. Box 236
Hanoocks Bridge, N.J. 08038

Dear Craig,-

The BNE has completed the review of the proposed EALs submitted by PSE&G for State
approval. The proposed EALS, based upon NUMARC guidance, are acceptable to the State of
New Jersey provided the items discussed during the June 20, 1996 meeting between our ‘
organizations are included in the final draft. Also, we will be looking forward to receiving a copy
of the final draft submitted to the NRC for approval. Oneissue that rémains unresolved isthe
development of a formal procedure for 50.72 non-emergency event reportability. The BNE and
PSE&G need to finalize an acceptabls method for reporting non-emergency events at Selem and
Hopo Creek that is convenient for both groups involved. I believe that the development of this
procedure will bring closure to the EAL issue.

The BNE would also like to request formally that PSE&G provide training for the Duty
Officers in the use of the new EAL manual, I recognize that training your own staffis a priority
at this time. 1am satisficd to wait until your training program is completed before training my
staff. With the proper training and continued use of the manual, I am confident that the BNE wil|
find that the EAL manual is a useful tool for nuclear emergency response.

Thank you for the opportunity to review and comment on the draft EALs. I appreciate

New}.«wyt.n an Equglwryww“
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your cooperation and willingness to compromise throughout the review process. The
commitment of the BNE and PSE&G to work together as a team to produce 8 quality document
has beea & success. As a result, the final document submitted for approval is an examploe of the
commitment of the Stete and PSE&G to protect the health and safety of the citizens of New:
Jorsey. As the BNE becomes more femiliar with the new EALS through repeated use, I hope that
we can provide more insights for improving the document. If you have any questions, please feel
free to contact me st (609) 984-7700,

Sincerely,
/ -
: . [oset—-:
Kent Tosch, Managoer
Bureau of Nuclear Engineering
c. Assistant Director Lipoti
Nick DePierro
Jon Christiansen .
John Polyak, PSE&G

Gabriel Soloman, PSE&G -
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