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GENERAL NOTES FOR EAL TECHNICAL BASIS

The following general notes apply to the Calvert Clifts EAL Technical Basis information:

1

The format of the EAL Technical Basis information was developed to address training needs, to faciltate NRC
spproval, and to faciltate future revisions and 10 CFR 50.54(q) evaluations.

NUMARC genenic informatior: is quoted directly from NUMARC /NESP0O07, Revision 2, dated January 1882
Changes from the NUMARC taxt are denotad by caret marks (<>} Such changes are based on the following
crtena

¢ To put the NUMARC genanc information in &s proper context such as when & refers to a section of the
NUMARC document.

¢ To rename Intiating Conditions {ICs) from their NUMARC designation to the corresponding Calvert Ciiffs
designation

¢ To delete nformation that does not apply such as r:ge;‘anm to BWR information
The EAL Technical Basis information is organized by Event Category which is shown by the Title on each page:

Radioactivity Releases (R)

Fission Product Barmer Degradation (B)
SecuriTy (T)

EQuipment Failure (G)

Fire ()

Natural Phenomena (N)

Electrical [E}

Ocher Hazards (0)

Calvert Cliffs designations use two letters followed by one number. The identifier numbers were selected so
that they would not overiap with NUMARC IC designators and thereby cause confusion. The first letter
corresponds to the event category as shown sbove. The second letter corresponds to the emergency
classification level for the IC

U - [Notfication of) Unusual Event
A - Aert

S - Ste Emergency

G - General Emergency

The number designates whether the IC is the first, second, third, etc,, IC for that event category under that
emergency classification. For example, BU2 s the identffier number for the second Fission Product Barmer
Degradation category IC in the Unusual Event classification, EG1 is the first Electnical category IC in the
General Emergency classification, etc

Similarty, Calvert Ciffs Fission Barrier EALs slso use different designators than NUMARC. They are:
¢ FCB - Fuel Clad Barmer

e RCB - RCS Barmer

¢ ONB - CoNainment Barmer

Catvert Ciffs Operational Modes are referred to by the corresponding Technical Specification Table 1.1
numbers. These are.

* Maode 1 - Power Operation * Mode 4 - Hot Shutdown
* Mode 2 - Startup * Mode S - Cold Shutdown
* Mode 3 - Hot Standby * Mode 6 - Refueling

Calvert Ciffs EAL Basis Document G1 June 15, 1983



GENERAL NOTES FOR EAL TECHNICAL BASIS

Piease refer to the Tech Spec table for the corresponding temperature, pressure, and reactivity parameters
for each of these operational mades. Operstional modes applying to ICs/EALs are based on the operational

rmode that the plant was in immediately before the event sequence leading to entry into the emergency
classification.
For example, events,/conditions addressed by I0s spplicable to Mode 1 (Power Dperation) are expected to
lead to reactor tmp which should bring the plant to Mode O (Hot Standby). However, the appropriate
emergency classification would stil be based on the applicable ICs for Mode 1 operstion for these
events/ conditions

5 The "Plant-Specific Basis® section for each IC/EAL provides the description of how NUMARC genenc
information was applied to develop Caivert Ciffs EALs  Supporting procedures, calculations, their undertying
bases and assumptions, and their results are fully descrbed in the *Plant-Specific Basis® section, s
appropriate

6 Frequently used terms are defined below
AC - Arernating Current
Nan-Evennsaminpmcassorhaveoocun-ad:vhachinmNeanmalorpmnnalsubstanualdagn dation
of the level of safety of the plant. Any releases are expected to be imted to small fractions of the EPA
Protective Action Guideline exposure levels,
All - Applies to Operational Modes 1 through B {listed above) plus defueled mode
AT LEAST - Greater than or equal to
ATWS - Anticipated Transient Without Scram
Barmer - Same as Fission Product Barmer below
Bamer Monitoning Ability - This must be considered as an SEC judgement factor in determining whether &
fission product barmer 1S lost or potentially lost. Decreased ebility to montor 8 barmer resuks from 8 loss
of/lack of reliable indicators, including instrumentation operebilty concerns, readings from portable
instrumentation, and consideration for offste montonng results

Can NOT - The final safety function status is of concern, not menely the inability to meet certain intermediate
status check conditions.

CDE - Committed Dose Equivalent as defined in 10 CFR 20.1003

CEA - Control Elernent Assembly

CEDE - Committed Effective Dose Equivalent as defined in 10 CFR 201003

CEDOM - Control Element Drive Mechanism

CET - Core Ext Therrnocouple

CFM - Cubic Feet per Minute

CNTMT - Containment

Compensatory non-alarming indications - inciudes computer based information such as SPDS. This should

include all computer systems avallable for this use depending on specfic plant design and subsequent
retrofts
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CPM - Counts Per Minute

CSFST - Crtical Safety Function Status Tree

CST - Condensate Storage Tank

DAC - Dertved Air Concentration

DC - Direct Current

Dominant acoident sequences - These will lesd to degradation of all fission product barmers. They include
ATWS and Station Blackout sequences that ere separately addressed under the Equipment Failure and
Eiectncal categones, respectively, as well as by the Fission Product Barner Degradation EAL Tables.

ECCS - Emergency Core Cooling System

EUE - Effective Dose Equivalent as defined in 10 CFR 201003

Emergency Action Levels [EAL) - A pre-determined, site-specfic, observable threshold for & plent initiating
Condttion that places the plant in & given Emergency Class. An EAL can be: an instrument reading, an
equipment status indicator, 8 measurable parameter (on-site or off-site), 8 discrete observabie event, results
of analyses, entry into specific emergency opersting procedures, or another phenomenon which, if & occurs,
indicates entry into a particular Emergency Class

Emergency Class - Same as Emergency Classification Level below.

Emergency Cisssification Level - These are taken from 10 CFR S0, Appendix E. They are, in escalating order:
(Notification of] Unusual Event (UE), Alert, Site Emergency, and General Emenrgency (GE)

Aission Product Barmer - Dne of the three principal barners to uncontrolied release of radionuclides: Fuel Clad,
Reactor Coolant System [RCS), and the Containment building (CNTMT).

FOST - Fuel Oil Storage Tank

Fuel Clad - The zirconium alloy tubes that contain the fuel peliets.

Geners! Emergency [GE] - Events are in process or have occurned which involve actual or imminent substantial
core degradation or mefting with potential for loss of containment integrity. Releases can reasonably be
expected to excesd EPA Protectve Action Guide [PAG) exposure levels off-site for more than the immediate
site area.

GPM - Gallons Per Minute

Inadvertent - Accidental or unintentional, e.g, the event occurred because procedures were not strctly
adhered to

Imminent - Refers to anticipated degradation of any fission product barrier within 2 hours based on a
projection of current safety system performance

In service - A component or system in the appropriate configuration for normal operation and is considered
"operable” as defined in the Calvert Cliffs Technical Specifications Section 18

Intiating Condition [IC] - Dne of 8 predetermined subset of nuclear power piant conditions whare efther the
potential exists for a radiclogical emergency or such an emergency has occumed.

KV [kV] - Kilovoks, L&, thousand voits

Caivert Ciffs EAL Basis Document G3 June 15, 1893
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LOCA - Loss of Coolant Accident

Loss (of 8 fission product barmier) - A severe challenge to 8 fission product barmer exists such that the barmer
is considered incapable of performing ke safety function.

Millirern - One thousandth of 8 rem
MPH - Miles Per Hour

NOT Effective - Corrective actions do not yield appropnate or satisfactory results based on available operable
instrumentation readings.

Notfication of Unusual Event [NOLUE] - Same as Unusual Event beiow.

Planned - Loss of 8 component or system due to expected events such as scheduled maintenance and tasting
actvities

Potential Loss [of a fission product barmer] - A chalienge to a fission product barmer exists such that the
barmer 1s considered degraded in ks abilty to perform s safety function.

PSIG - Pounds per Square Inch Gauge

PTS - Pressurized Thermal Shock

PWEST - Pretreated Water Storage Tank

FPZA - Pressurwer

RCS - Reactor Coolant System

RCP - Reactor Coolant Purnp

Rem - Unit of radiation dose as defined in 10 CFR 20.1004

Required - Entry into 8 given procedure 1s nether optional nor merely suggested, rather, &t is imperative based
on existing condttions

AFP - Refueling Pool

RTP - Rated Thermal Power

RVILMS - Reactor Vessel Level Monttoning System
RWT - Refueling Water Tank

S0C - Shutdown Cooling

SOCS - Shundown Cooling Systern

SEC - Ste Emergency Coordinator

SG - Sveam Generator

Severt (5v] - Unit of radiation dose equivalent to 100 rem

Caivert Clifts EAL Basis Document G4 June 15, 1883
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Signihicant transient - (See also, *Transient®, below ] Includes response to automatic or manually intiated
functions such as scrams, runbacks involving greater than 25% thermal power change, ECCS injections, or
thermal power oscillations of 10% or greater.

ST - Safety Injection Tank

Ste Area Emergency [SAE) - Events are in process or have occurred which involve actual or likely major
failures of plant functions needed for protection of the public. Any releases are not expected to result in
exposure levels which exceed EPA Protective Action Guide [PAG) exposure levels except near the site
boundary

Site Emergency - Seme as Site Area Emergency above
TEDE - Total Effectve Dose Equivalent as defined in 10 CFR 20.1003

Transient - A condition that is:

* Beyond the expected steadystate fluctuations in temperature, pressure, power level, or water level, and

e Beyond the normal manipulations of the Control Room operating crew, and

*  Expected to require actuation of fast-acting sutomatic control or protection systems to bring the reactor
to & new safe, steady-state condition.

Uncontrolied means that given condition is not the result of planned actions by the plant staff.

Urusolable means that actions taken from the Main Control Board or locally are not successful in eliminating
the leakage path.

Unplanned 1s used to preciude the declaration of an emergency where 8 component or system has been
removed intentionally from service (e.g. for maintenance and/or testing activities). As used in the context
of rad releases, "unplanned® includes eny release for which & redicactive discharge permit was not prepared,
or & release that exceeds the condtions (eg, minimum dilution flow, maxmum discharge flow, alarm
setpoints, etc ] on the applicable permit.

Unusual Event [UE] - Events are in process or have occurred which indicate a potential degradation of the
level of safety of the plant. No releases of radicactive matanal requining off-site response or monitoring are
expected uniess further degradation of safety systems occurs.

Vaid means that the indication is from instrumentation determined to be operable in accordance with the
Techmnical Specifications or has been verfied by other independent methods such as indications dispiayed on
the control panels, reports from plant personnel, or radiclogical survey results

WHRNGM - Wide Range Noble Gas Monitor

Catvert Ciffs EAL Basis Document GS June 15, 1883
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Table G-1: Companison of NUMARC Gudelines to BGEE ICs
NUMARC Abnormal Radistion Levals/Radiological Effiuant Category

Emargency Class Genenc NUMARC IC Calvert Giffs IC
Unusuad Evant AL - Ary Unplanned Relcase of Gaseous o ALY - Unplsnned Radicactve Relesse Exceeding
Ligud Radoectvity to the Ermronment That 2 X Tech Spec Limts for AT LEAST 80 Mrxtas
Excaads Two Times the Radiologcal Techacsl
Specfications for B0 Minutas or Longer
AR - Unexpectad increase i Plart Redetone | RU2 - Unexpected increase in Plent Radiston
RU3 - Poterwsl Degredaton of Cotarvrent of
Ory Stored Spent Fuel
Aert A4 - vy Unglanned Relesse of Gessous or RAT - Unplennad Redioactve Resase Exconding
Ligwd Radoactvey to the Envronyment That 200 X Tach Spec Lerws for AT LEAST 15
Excends 200 Temes Radoliogcal Technical Wawtes
Specfications for 15 Minutes or Longer
AAZ - Maor Damege to rediated Fuel or Loss AAZ - Demage DR Uncovery of Single irrsdiatad
of Water Level That Has or WAl Result n the Fual Assermbly Dutade the Reactor Vessel
Uncovenng of redietad Fuel Outssde the
FReactor Vessel
AAT - Rewase of Redoectve Matans' or FAS - Radtion increasos Thet impede Sefe
Increases n Radeton Levels Within the Feaity Plare Oparstion
Thet impedes Operation of Systerme Reguired w
Maintain Sefe Operstions or to Establish or
Martain Cold Shwtdown
Site Emargency AS1 - Boundary Dose Resuling From an Actus! | RS? - OfiSee Dose of AT LEAST O 1 Rem [EDE
or imrmenert Relosse of Gaseous Redoactmly + CEDE) Or 0.5 Ram CDE Thyrod
Exceeds 100 miR Whoie Body or 500 miR Child
Thyroed for the Actue! or Prowcted Durston of
the Heieasc
General Emergancy AGY - Boundery Dose Resutung From en Actusl | RGY1 - OF-See Dose of AT LEAST 1 Rem [EDE

o imemenorg Felsase of Gaseous Fadosctnty
Exceeds 1000 mi Whole Body or 5000 mi

Criid Thyroxd for the Actue' or Proyecued
Durstion of the Release

+CEDE) Or 5 Rem [CDE) Thyrind

Caivert Ciiffs EAL Basis Document GB6
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- -

Table G-2: Comparison of NUMARC Guidelines w BGEE Ce
NUMARC Hazards anc Other Conditions Affecting Plant Sefety Catagory

w Feach snd Martan Cold Shwedown

Emaergency Cless Genernc NUMARC C Calvert Ciiffs IC
Unusual Evert MUY - Netursl and Destructve Phenomens U3 - Destructive Phenomene
bffacung the Protacted Area NUY - Netursl Phenomena
HUZ - Are Within Pritactad Ares Boundery Not | 1U1 - Fire Within Protectad Aree Boundary Net
Extinguished Withn 15 Minutes of Detaction Exinguished Withn 15 Miutas of Detaction
HU3 - Relosse of Tooe or Remmatie Gases OU2 - Toawe or Rammable Gasos
Deemad Detrwmental to Sefe Operston of the
Plart
HU4 - Confirmed Securty Evers Which Indicstes | TU1 - Confirmed Secunty Evert With Potantial
& Powanusl Degredstion in the Lewsl of Sefety of Degredstion n the Level of Sefety of the Plat
the Plart
HUS - Deher Condmions Exsting Which ¢ e U1 - SEC Juagement
Judggement of the Emergency Dvector Warree
Dedlaration of an Urususl Evert
Aert HAT - Netwrsl and Destructove Phenomens 0AS3 - Destructive Phenomene Affecting Sefe
Affecung the Plare Vsl Ares Shwdowen
NAT - Netural Phenomens Affecting Saefe
Shutgiown
HAZ - Fre or Expiosion Affecting the Operatrity 1 . Fre or Exgplosion Affecting Safe Shwaiown
of Plant Sefety Systams Regured t Establksh or
Maintain Sate Shwdown
HATG - Release of Towc or Remmabie Gesos OAZ - Towe or Rarmmebie Geses Affecting Sefc
Within & Fecity Structure Whioh Jeoperdazes Shutsiown
Operation of Systerme Reguired o Estabiseh or
Margain Cold Shutdown
HAL - Securty Evert n e Plart Protacted Aree TA1 - Securwy Evert in the Plart Protacted Ares
HAS - Cortrol Hoom Evecuation Hes Been OAd - Control Roorn Bang Cvecuatad
rwtiatiad
HAE - (xher Condtions Exsung Wheeh n the OAY - SEC Judgement
Judgemere of the Emergancy Diractor Werrent
Declarstion of an Alert
Site Emergency HE1 - Security Evert n Plant Veal Ares TS1 - Securtty Evert in & Plart Vital Aree
S - Conerol Room Evecuation Hes Been 082 - Controd Foom Has Been Evecustad and
irsuated and Plare Control Cannat be Eatablished | Timely Plert Corerol Can NOT Be Established
H53 - Oeher Condions BExsting Whioh in the 081 - SEC Judgemernt
Judgement of the Emergency Dyector Wearrsnt
Dacisration of 8 Sae <€>mergency
Ganeral Emargancy G - Securty Bvert Resuling n Loss of Ahwity TG1 - Securty Event Resuking in Loss of Abity

o Rasch AND Marten Cokd Shatoown

HG2 - Oener Condmone Exsting Which n the
Judgermeve of the Emergency Dvector Warrsre
Dedlaration of & General Emergency

0G1 - 8EC Judgerment
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Table G-3: Companison of NUMARC Guidalines o BGSE ICs
NUMARC Systam Malfunction Catagory
Emergency Class Genaric NUMARC C Calvert Cliffs IC
Unusual Event SU1 - Loss of A} Offseite Power to Essertie! EUY - Lose of Of-See Power
Busses tor Grester Than 15 Miresos
SU2 - nebilty to Reach Reguired Srautdown G4 - nability ™ Reach Regurad MODE Wichn
Wittin Technical Specication Limits Techrcal Specificetion Limes
SU3 - Unplenned Loss of All Safety Systam QU2 - Unplermad Loss of Most or A Sefaty
Arvwnostors for Grester Then 15 Mreres Systarn Arvwraastors for GREATER THAN 15
Mywgos
SUS - RCS Laskage BUZ - ACS Leskage
SUB - Unplanned Loss of Al Onete or Difete (3 - Unplenned Loss of A OnSre or OF-Ste
SU7 - Unplenned Loss of Required DC Power EUZ - Loes of Vital 125 Vor DC Power for
Duning Cold Shatdown o Refusing Mode for GREATER THAN 15 Mrutes
Greatar Then 15 Mnutes
Shutzdown EAL not currercly eddressec by GU1 - Unplanned Loes of Ay Function Needed
NUMARC 0 Mangan Cold Shutdown
Alart 541 - Loes of Al Offete Power snx! Loss of Al EAY - Station Blackout While on Shutoown
Onsite AC Power Dunng Cold Shutdown or Coobng
Retusing Mode
SA2 - Fellure of Resctor Protacton Systerm GA1 - Feiure of Autormetic Reector Trip
Instrumergation to Complete o inate Bn
Autometc Reactor Screm Once » Reactor
Protaction Systam Setport Hee Been Excesded
and Manus! Scram Was Sucoassful
SAT - nebiley to Martan Pare n Coid GAZ - Insbilty to Merean Plert in Cold
Srusdiowr Shutdown ’
SA4 - Unplanned Loss of Most or Al Safety GAS - Unplerviad Loes of Sefety Systern
Systarm Arvwncistion or indication n Control Arvwncators With Trensert n Progross
Room With Egher [1) & Significert Trensent n
Progress or (2) Compenesatory Non-Alermmeng
Indicators ere Unaveilable
SAS - AL Power Capabiny to Essortiel Busses EAZ - Oty Ure AC Power Source Avellable to
Reduoad w & Sngle Power Source for Grester Supply 4V Emergency Buses
Than 15 Mewtas Such That Arw Addtional
Single Feilure Would Resut in Station Bleckowt
Site Ernergency 861 - Lows of Al Dffsite Power snd Loss of A £81 - Station Blackout
Orwe AC Power to Esserts’ Bussas
852 - Feilure of Resctor Protection Systam @51 - Feilure of BOTH Autormetic AND Menus!
nstrumentaton  Complats or niuate en Rasctor Trp
Auroratic Reactor Scram Once o Rasctor
Protection Systern Setport MHas Been Exceeded
o Manusl Screm Wae NOT Succassful
853 - Loss of & Vea' DT Power EAS - Lows of 125 Vok OC Pow: - i Reactor
Tp
€52 - Loss of A} 125 Vo DC Buses
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GENERAL NOTES FOR EAL TECHNICAL BASIS

Tabtde G-3: Companison of NUMARC Gudalines to BGSE Cs

NUMARC Systam Malfunction Category

Ermargency Class Genarc NUMARC IC Calvart Cliffs IC
Site Emergency §54 . Complete Loss of Function Needed to G2 - Complete Loss of Functon Neaded
(Continued) Achweve or Margan Hot Shutdown Actveve o Martain Hot Shutdown

855 - Lose of Water Level That Has or WAl
Uncover Fuel in the Reactor Vesse!

083 - Loss of Watar Leve! That Can Uncover
Fual in the Reactor Vesse!

SSE - insbity to Moneoxr 8 Ssgrvficart Transent
n Progress

ESE - Loss of A 125 Vor DC Buses

Genaral Emargency

SG1 - Prolonged Loss of Al OF-Ste Pover and
Proionged Loss of Al OnSite AL Power

EG1 - Prolongod Station Blackout

S52 - Felye of the Reactor Protaction System
and Manual Screm was NOT Successtul snd
Thare s Indication of an Exdreme Chalienge ©
the Aty to Cool the Core

GG - Feiure of BOTH Auomatic AND Menus!
Reactor Trp -AND- Exrerme Chaellenge to the
Abiiy to Cool the Core
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arison of NUMARL Guidelines to BG&E ICs

Table G4: Comyp

NUMARC Rssion Product Barmmer Degredation Catagory

- — e ———————— e et

Emargency Class | Ganenc NUMARC IC | Calve

Unusual Bvert Y Loss or ANY Poertial Loes

ANY Potertisl Loes of | B Loss OF ) Mk
= Bame

f Potertes
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G-5; Companison of NUMARC Gudelines to BG&E BEALs
NUMARC Rssion Product Bamer Degredation Catagory

1 - o 2
Genanc NUMARC EA Calvart Chiffe EAI
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RADIOACTVITY RELEASE

Ernergency Classification Level UNUSUAL EVENT
Appiicable Operstional Modes Al

RU1 Unplanned Radioacuve Release Exceeding 2 X Tech Spec Limits for AT LEAST 60
Minutes

NUMARC Recognition Category. Abnormal Red Levels/Radiological Effluent
NUMARC Inttiating Condition:

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

Barner: Not Applicable
MUMARC Generic Basis:

Unpianned, as used in this context, includes any release for which & radioactive discharge permt was not
prepared, or 8 release that exceeds the conditions (e.g, minimum dilution flow, maxmum discharge flow, alarm
setpoints, etc.] on the applicable permit.

Valid means that & radiation monitor reading has been confirmed by the operators to be correct.

Unplanned reieases in excess of two times the site tachnical specifications that continue for 60 minutas or longer
represent an uncontrolled situation and hence, 8 potential degradation in the level of safety  The final integrated
dose [which is very low in the Unusual Event emergency class) is not the primary concern here; £ is the
degradation in plant control implied by the fact that the release was not isolated within B0 minutes. Therefore,
it is not intended that the release be sveraged over BO minutes. For example, & release of 4 times TS for 30
minutes does not exceed this intiating condtion. Further, the Emergency Director should not wait until 60
minutes has elapsed, but should declere the event as soon as K is detr "mined that the release duration has
exceeded or will likely exceed B0 minutes.

For sttes that have eliminated effluent technical specifications as provided in NRC Genenc Letter BS-01, the
corresponding maximum limit from the site's Offste Dose Calculation Manual should be used as the numenc basis
of the EAL

10 CFR 50.72 requires & non-emenrgency four hour report for release that exceeds 2 times maximum permissible
concentration (MPC) in unrestricted areas averaged over & period of one hour. There is generaily more than one
applicable technical specification (e.g, air dose rate, organ dose rete, organ doses, release rate, etc). Often,
effluent montor alarms are based on instantaneous release rates. Depending on the source term, other
techr ical specifications may be more limt'ng. For this reason, the EALs should tngger an assessment of all
applicable specifications

Montor indications should be calculated on the basis of the methcdology of the site Dffste Dose Calculation
Manual {ODCM), or other site procedures that are used to demonstrate compliance with 10 CFR 20 end/or 10
CFR 50 Appendix | requirernents. Annual average matearology should be used where allowed <

In <Genenc> EAL 3, the 0.10 <mrem/h> value is based on s prorstion of two times the 500 mrem/yr basis of
the 10 CFR 20 non-occupational <DAC> limits, rounded down to 0.10 <mrem/h>. K other Ste-Specific values
are applicable, these should be used

Calivert Ciiffs EAL Basis Document R1 June 15, 1883



RADIOACTVITY RELEASE

Some stes may find & advantageous to address gaseous and liquid releases with separate intiating conditions
end EAl s.

Plant-Specific information:

With the change in 10 CFR Pan 20, the terrn MHC has been superseded by the term DAC (Derived Air
Concentration). The new rule has also reducea e nonoccupational rediation exposure from 500 mrem/yr to
100 mrem/yr. Calvert Ciffs will use the S00 mrem/yr velue consistent with its Technical Specifications.

Calvert Ciffs does not have egher & perimeter radiation montonng system or sutomated realiime dose
assessment capabiity. Thus, the genenc EALs recommended by NUMARC do not apply to the Calvert Cliffs
Nuclear Power Plant.

The main plant vents consist of the exhaust flow from the suxiliary building ventilstion systems and the condensate
offgac system. Batch reieases from the Waste Gas Decay Tanks, containment vents and containment purges
are ais0 directed into this stream. Per ODCM Attachment 7, the Unt 1 and Unkt 2 vent flow rates are assumed
to be 594 m’/se. and 47.1 m”/sec, respectively Each plant vent is monkored by & beta sensitive plastic
scintillator Wide Range Noble Gas Monttor (WRNGiV 1-RIC-5415 and 2-RIC-54 15) which is displayed in uCi/sec
and a Geiger-Muller tube Meain Vent Monitor [1-R-5415 and 2-R-5415) which is displayed in CPM . The values
used for the EALs were determined assuming annual average meteorology, RCS noble gas concencrations, and
using dose conversion factors used for emergency prepsredness off-ste dose assessment. The total gaseous
reiease corresponding to 2 times Technical Specification imits s approximately 0.114 mrem in one hour, 8s
caiculated using the equation below.

2 x Techrical § cffication = 2 x 500 mrem/yesr = 1000 mrem/year
Hours/yesr = 24 x 365 = B760 hours/year

(1000 mrem/year) / (B760 hours/year) = 0.114 mrem/hour {or 1. 14E-3 mSv/hour}

The values for the vent radiation monitor readings sre based an 80% of the 2 DAC (derved air concentration)
at the site boundary. This reduction will account for events that may result in releases through both unit vents.
The 10% factor aliowance for the other unk vent is c..;servative because & is two to three orders of magnitude
langer then the normal releases through each vent. For the main vent monitors, which read in CPM, the Unit
1 flow 1 s assumed because & " result in the lowest concentration.

RIC-5415 EAL Threshold
Per Reference 5, Tech Spec imtt corresponds to 1.8 E+S .Ci/sec (stte total)
2x1BE+*S uCi/sec = 36 E+5 uCi/sec
Assume event in one untt, alliow 10% for release from other unt
RIC-5415 EAL Threshold = 08 x 36 E«5 uLi/sec
= 324 E+S uCi/ sec

Read as 32 E+5 uCi/sec
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Thus, EAL 1 is written as:

| Valid WRNGM (RIC-5415) Reading of AT LEAST 32 E+5 uCi/sec for GREATER THAN 60 Minutas I

Minimum Concentration Corresponding to Rk5415 Reading

Concentration = Release rate [uCi/sec)
Flow rate (cc/sec)

Unit 1 DDCM flow retes = 58.4 m’/sec
Untt 1 Concentration = 324 E+5 uCi/sec
594 m*/sec x 10° cc/m’
« 55 &3 uCi/ce

Unit 2 ODCM flow rates = 47.1 m*/sec

Untt 2 Concentration = 3.24 E+5 uCi/sec
471 m®/sec x 10°F cc/m”
69 E3 Li/cc

Convert Concentrusion to CPM for REE415 Reading
(See Reference S for Isotooic Midture)

sotope RCs 5% Total Unt 1 U 2 *lontor Untt 1 U 2
“ancentreion Concergration | Concentrstion Efficency P oM
G/ o) o/ ez} [cPM/10%)

Kr85 043 a62 S3E4 66 £4 35 18 E4 23 E4
Kr85m 0186 358 20E4 244 §5 11E4 13 E4

| Kr87 015 336 1BE4 23 E4 218 40 E4 50E4
Kr88 028 6.36 34 4 43 E4 289 SBE4 12 E5
Xe-133 2B 58.17 32E3 4_.9 =3 187 | BOES 75E3
Xe-135 085 1801 1DE3 _(_3 F 7_9 70 ¢4 91E4
Totals 447 10000 55 E3 By ,4 24 ES 30ES

Use lower CPM va.... and read as 2 0 ES CPM

Thus, EAL 2 i1s written as

I Valid Main Vert Monttor (R-5415) Reading of AT LEAST 20 E+5 CPM for GREATER THAN 60 Minutes I

In 8 similar manner to that shown for RK5415, values were detarmined for the Waste Processing Monitor {1-RH-
5410 and 2-R5410) assuming noble gas distribution for Waste Gas Decay Tank rupture, average annual
metaorology. 8nd & norinal waste processing ventilation flow of 23.4 m®/sec (48,500 CFMj. At 2 DAC st the
site boundsry, per Reference S this cormesponds to a reading of 40 E+5 CPM. Thus, EAL 3 s written es:

l Valid Waste Processing Mongor [RF5410) Reading of AT LEAST 40 E+5 CPM for GREATER THAN 60 I
Minutes
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in & similar manner to that shown for RE5415, values were detarmined for the Fuel Handiing Monitar (O-RE5420)
assuming only moniktor response to noble gas released from a Fuel Handling incident, average annual meteorology,
and a nominal fuel handiing ares ventilation flow of 15.1 m’/sec (32,000 CFM). At 2 DAC at the site boundary,
per Reference 5 this corresponds to & reading of 3.4 E+5 CPM.

Thus, EAL 4 18 written as:

Vahd Fuel Handling Monttor [RF5420) Reading of AT LEAST 34 E+S CPM for GREATER THAN 60
Minutes

Analysis was also performed for potential releases through Access Contro! Point and ECCS Pump Room. Per
Reference 5, for each of these locations 2 DAC &t the ste boundary correspond to monkor readings that are
greater than 1 E+86 CPM, (e, off-scale high

Thus, EAL 5 is written as.

I Valid Access Control Montor (RES425) Reading Dff-Scale HIGH for GREATER THAN 60 Minutes |

EAL B 15 written as:

I Vald ECCS PP Room Montor (RE5406) Reading Off-Scale HIGH for GREATER THAN 60 Minutes |

Uiquid effluent is monitored by the Liquid Waste Discharge Radiation Monitor (O-R E-2201). A high radiation
alarm from this montor will result in & signal to close the Liquid Waste Discharge Valves. if thase vaives will not
shut, the operators will stop the pump being used for the discharge and shut the Liquid Waste RMS Dutlet valve.
k is extremely improbabie that a hquid effiuent discharge for greater than 60 minutes could exist following & valid
montor slarm. Thus, no EAL for hquid effluent release is required

Source Documents/References/ Calculations

1. Technical Specffications
* TS5 3/432 Monitoring Instrumentation - Radiation Montonng Instrumerntation
* TS 3/4.11, Radioactive Effiuents

2. Abnormal Operating Procedures
e ADPEB, Accidental Release of Redicactive Liguid Waste

3. Systemn Descriptions
¢ No. 15, Radistion Monitoring Systern

4  0Ofi-Ste Dose Calculation Manual (ODCM) for the Balimore Gas & Ekectric Company Ce'vert Cliffs Nuclear
Fower Plant

S Radwactivty Release Emergency Acticn Levels, J B. Mclivaine, JSB Associates, Inc, September 1880

6 10 CFR Part 20, Standards for Protection Against Radiation; Final Rule, 56 FR 23360, May 21, 1881

Calvert Ciffs EAL Basis Document R4 June 15, 1883



RADICACTVITY RELEASE

Emengency Classffication Level UNUSUAL EVENT

Applicable Operational Modes Al

Caivert Clffs Intuating Condttion:

RU2 Unexpected increase in Plant Radiation

NUMARC Recognition Category Abnormal Red Levels/Radiological Effluent

NUMARC Int tion:

AUZ2  Unexpected Increase in Plant Radiation < >

Barmer: Not Applicable

NUMARC Genenc Basis

Valid means that a radiation monitor reading has been confirmed by the operators to be correct.

<Events associated with this IC> tend to have long kead times relative to potential for radiological release outside
the stte boundary, thus, impact to public health and safety is very low. <>

in light of Reactor Cavity Seal failure incidents at two different PWRs occurning since 1884, explickt coverage of
these types of events via EALs 1 <indication of ur.controlled water level decrease in the reactor refueling cavity
with all irradiated fuel assemblies remaining water covered> and 2 <indication of uncontrolled water level
decrease in the spent fuel and fuel transfer canal with all irradiated fuel assembies remaining water covered>
i5 appropnate given their potential for increased doses to plant staff. Classffication as an Unusual Event is
warranted as & precursor to 8 more senous event. <>

EAL <2 (valid Direct Area Radiation Montor readings increase by & factor of 1000 over normal levels where
Normal levels can be considered as the highest reading in the past twentyfour hours excluding the current peak
value)> addresses unplanned increases of in-plant rediation levels that represent & degradation in the control of
radioactive matenal, and represent a potential degradation in the level of safety of the plant. This <IC> escalates
to &n Alert per <iC RA2, Demage DR Uncovery of irradiated Fue! Outside the Reactor Vessel, or IC RA3, Radiation
Increases That impede Safe Dperation>.

Plant-Specffic information:
EALs related to dry storage of spent fuel in Horzontal Storage Modules are separately addressed under RU3,
Potential Degradation of Containment of Dry Stored Spent Fuel.

Of concern in this IC are water level decreases over spent fuel that are sufficient to cause noticeable increases
in measured radiation levels Addmonally, fuel handiing incidents can lead to many of the same symptoms of
increased plant radiation levels. Existence of spent fue! pool alarm (RF5420), spent fuel pool ares monitor alarm
(RL70R24), or containment monttor (RE53168A/B8/C/ D) reading of at least 100 mrem/h is used as the threshold
for entry into this IC. One hundred mrem/h corresponds to the administrative limit for & high radiation ares and
15 signfficantly higher than the dose retes expectad for fuel handiing.

Thus, EAL 1 is writzen as:

ADPED Dr ADREBE is Implementaed AND Any of the Following:
. Valid Spent Fuel Pool Alarm (RE5420)
. Vahd Spent Fuel Pool Area Montor Alarm (R-7024)
. Valid Containment Radiation Montor (RFS316A/8/C/D) Reading of AT LEAST 100 mrem/h
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-

EAL 2 is taken directly from NUMARC. Momentary increases due to events such as resin transfers or controlied
movement of radicactive sources should not resuk in emergency deciaration. Thus, & threshoid of 5 minutes is
selectad to preclude such spikes. Certain radiation montor alarms may go offscale high bafore reaching 1000
times normal readings.

Thus, EAL 2 18 written as:

Vald Unexpected Rad Montor Reading Offscale High OR GREATER THAN 1000 Times Normal Reading
for GREATER THAN 5 Minutes
sl e e

Valid means that the indication is from instrumentation determined to be operable in sccordance with the
Technical Specfications or has been verfied by other independent methods such as indications displayed on the
control panels, reports from plant personnel, or redioiogical survey results.

The Unusual Event may be terminatad when the following actions ocour:

{1) The source has been identified, o
(2] The source has been controlied or contained as appi oprate, and
(3) Apprupriate personnel radiation practices have been implermented

Expected increases in rediation monkor readings due to controlled evolutions (such as lifting the reactor verse!
head during refueling) should not resuk in emergency declarstion. Inplant radiation level increases that woui
result In emergency deciaration are also unplanned, e.g., outside the limits established by an existing radioactve
discharge permit

Source Documents/ References/ Calculations

1. System Descriptions
¢ No 10, Spent Fuel Pool end Spent Fuel Pool Cooling And Purffication Systems
* No 13, Refueling Equipment
* No. 15, Radiation Monttonng System

¢. Abnormal Operating Procedures
*  ADPED, Fuel Handiing Incident
* ADPBE, Loss of Refueling Pool Level

Cahvert Ciffs EAL Basis Document RB June 15, 1883



RADIDACTIVITY RELEASE

Emengency Classtfication Level UNUSUAL EVENT

Applcable Uperationsl Modes: ALL

RU3 Potential Degradation of Containment of Dry Stored Spent Fuel

AU2  Unexpected increase in Plant Radiation < >

Barmer Not Applicable

NUMARC Genenc Basis:

Vehd means that & radiation monitor reading has been confirmed by the operators to be correct

<Events associatad with this IC> tend to have long lead times relative to potential for radiological release outside
the site boundary, thus, impact to public heakth and safaty is very low. <

<This IC> spplies to plants with licensed dry storage of older irradiated spent fuei to address degradation of this
spent fuel. One utility uses values of 2 R/hr at the face of any dry storage modue or 1 R/hr one foot away from
a damaged module <

Plant-Specific Information

As 8 result of 8 meeting between BGS&E Emergency Planning Staff and NRC Facilities Radiological Safety and
Safeguards Branch personnel on July 18, 1882, the following EALs were developed reganding potential
degradation of containment of dry stored spent fuel.

EAL 1 s written as:

|Homonwanmchoduh(HSM)AmassDomCoanoseRmGFEATERmAN5mmm/h I

At 100 rem per Sievert, this corresponds to & dose rate of 5 [mill-Sieverts) mSv/h.

EAL 2 18 written as

Horizontal Storage Module (HSM] Side Wall Door Contact Dose Rate GREATER THAN 100 mrem/h

This corresponds to & dose rate of 1 mSv/h.

EAL 3 is writzen as.

Any Unplanned Evert Dutside the Auxiliary Building Resuling in the Breach of & Dry Shielded Canister
(OSC) Containing Spent Fuel J

Unplanned is used to preciude declaration of an emergency where the DSC has been intentionally opened for
maintanance or repair sctivity in sccordance weh a valid radiation work permit.
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EAL 4 is written &8s
I Dry Shieided Canister (DSC) Transfer Cask Containing Spent Fuel Has Been Dropped from the Trailer I

Source Documents/ References / Calculations:

1. Letter dated September 24, 1982, LB. Russell (BGEE) to US Nuciear Regulstory Commission, re:
Emergency Action Level Review Maeting held on July 16, 1882

2 BG E01-121, Rev. 0, An Assessment of Storage Term Radiological Exposure Rates st the Calvert Ciffs
NUHOMS® ISFSI, Pacific Nuclear Fuel Services, Inc., September 18380
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Emergency Classification Level ALERT
Cahvert Ciiffs Intiating Condttion

RA1 Unplanned Radioactive Release Exceeding 200 X Tech Spec Limits for AT LEAST 15
Minutes

NUMARC Recognition Category Abnormal Rad Levels/Radiological Effluent

NUMARC intiating Condttion:

AA1  Any Unplanned Release of Gaseous or Liguid Radicactivity to the Environment that Exceeds 200 Times
Radiological Technical Specifications for 15 Minutes or Longer

Valid means that & radiation monttor reading has been confirmed by the operstors to be comeact.

This event escalstes from the Unusual Event by escalating the magnitude of the release by a factor of 100.
Prorating the 500 <mrem/yr> critérion for both time (B766 hr/yr) and the 200 mukiplier, the associated site
boundary dose rate would be 10 <mrem/h> The required reiease durstion was reduced to 15 minutes in
recognition of the increased severty.

For stes that have eliminated effluent technical specifications as prowvided in NRC Genenc Letter B3-01, the
corresponding maximum imtt from the ske's Dffskte Dose Csiculation Manual, multiplied by 200, shoukd be used
as the numenc basis of this EAL

Monitor indications shouid be calculatad on the basis of the methodology of the site Offsite Dose Calculation
Manual (DOCM), or other site procedures that are used to demonstrate compliance with 10 CFR 20 and/or 10
CFR 50 Appendix | requirements - adjusted upwanrds by 8 factor of 200. Annual sverage metaorology should
be used where allowed <>

in <Generc> EAL 3, the 10 <mrem/h> value is based on & proration of 200 tmes the 500 mrem/yr basis of
the 10 CFR 20 non-occupational MPC limits, rounded down to 10 <mrem/h>. if other Ste-Specific values are
apphcable, these should be used

Plant-Specific Information

With the change in 10 CFR Part 20, the term MPC has been superseded by the term DAC (Derved Air
Concentration). The new rule has aiso reduced the non-occupational rediation exposure from S00 mrem/yr to
100 mrem/yr. Calve.t Cliffs will use the 500 mrem/yr value consistent with ts Technical Specifications.

Calvert Ciffs does not have ether & penmeter radiation monRonng system or sutomated reaktime dose
assessment capabiity Thus, the genenc EALs recommended by NUMARC do not apply to the Calvert Cliffs
Nuclear Power Plant.

A description of the applicable monitors and the methods used to calculate EAL values is shown in RU1,
Unplanned Radioac,ve Release Exceeding 2 X Tech Spec Limits for GREATER THAN B0 Minutes. Values fo: this
IC are based on thz values shown in RU1 muliplied by 100. (See eguation below )
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RA1T Threshold for RIC5415, RK5415

RU1 Vaiuve x 100 = RAT Value

For RIC-5415

32 E+5S uCi/second x 100 » 32 E+7 uCi/second

For RK5415

20E+S5CPM x 100 = 20 E+7 CPM (Above top of scale)

The ECCS PP Room Monttors (1/2-R15406) and the Access Control Monttor (O-RE5425) are not considered
here because they will be offscale high st the Unusual Event emengency classification level. At the Alert level, the
readings on the main vent montors [1/2-R-5415], the Waste Processing Vent Monitors (1/2-R-5410). and
the Fuel Mandling Area Vent Monitor (O-R5420) correspond to readings well above the top of the range (1.0
E+6 CPM) for these instruments, Therefore, these monttors provide no useful information for this IC and are
excluded from consideration.

Thus, EAL 1 is wrtten as:

I Valid WRNGM (RIC-5415) Reading of AT LEAST 3.2 E+7 uCi/sec for GREATER THAN 15 Minutes I

The purpose of the Main Steam Effiuent Radistion Monior Syster is to montor possibie noble gas releases to
the atmosphere from the main steam line through the atmosphenic steam dump valves, the main steam safety
relief valves, and the auxiliary feedwater staam turbine exhaust. The system includes two rediation monttors (1/2-
RE5421 and 1/2-R-5421] for each untt - one radiation montor for each steam generstor. Each radiation
detector 15 an on chamber filled with xenon gas with a small *keep alive® source that produces a reading on the
corresponding main control board rete meter of about 10° R/hr.

The nobie ges release rate of 3.2 E+7 u{i/second (which corresponds to & whole body dose of 10 mrem in one
hour at the site boundary] may aiso occur through release via main steam safety vaive or atmosphenc dump
valve. By reverse calculation using Atachment 3 of ERPIP B21 (see box below]:
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RA1 Threshold for RIE5421, REB422
Release Rate = 32 E+7 uLi/sec [see above)

Release Coefficient (for SG Tube Rupture) = 6.1 E+2 Li/em’
rem/h

Atmospheric Dump Vaive Flow Rate = 14 E+6 om®/sec

Safety Valve Flow Rate = 2.4 E+B om®/sec
Main Stearn Monkor Reading (rem/h) = _Release Rate
Release Coefficient x Flow Rate

For safety vaive rem/h = _ 32 E+7
B1E+2x24E+6

022 rem/h [read as 02) (0.2 mSv/h}

For atmospheric dump valve rem/h = = 32 E+7
6.1E+2x14E+6

038 rem/h (read as 04) (0.4 mSv/h)

The minimum reading for L5421 /5422 1s 10 mrem/h due to the *keep alive® source. Twenty mrem,/h would
be difficult to read accurately The high alarm setpoint for these monitors is set et 47 mrem/h + 5 mrem/h.
Therefore, for human factors reasons, the existence of the high alarm setpoint is used as the threshold for this
EAL.

Thus, EAL 2 uses the lower value and is written as

I Valid Main Steam Effiuent Montor (RES421, RES422) High Alarm for GREATER THAN 15 Minutes I

Valid means that the indication is from instrumentation determined to be operable in accordance with the
Technical Specfications or has been verfied by other independent mathods such as indications displayed on the
control panels, reports from plant personnel, or radiological survey resuks. Based on the March 14, 1883 SG
tube rupture event at Palo Verde Unit 2, the main steam effiuent monkors (RES5421, RFS422) may read N'°
immediately following SG tube rupture and prior to reactor trip. However, given the short halfdife of N', this
should clear within the first minute following reactor trip.

Source Documernits/References/ Calculations:

1. System Descriptions
¢ No 15, Radistion Montoring Systemn

2 0OH-Ste Dose Calculation Manual [UDCM) for the Baltimore Gas & Electmnc Company Calvert Cliffs Nuclear
Power Plant

3. Radioacuvity Releass Emergancy Action Levels, JB. Mciiveine, JSB Associstes, inc, Septermnber 1980

4. Emergency Response Plan implementation Procadures
¢ ERPIP B21, Accidental Radicactivity Release Monitoning and Sampling Methods
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5  BGAE internal Memorandum, J R Hill [Nuclear Plant Operations] to R. L Wenderlich, CE Operstions
Subcormmittee Meeting - Trip Report, Apnril 16, 1883

. 6. 10 CFR Part 20, Standards for Protection Against Rediation, Final Rule, 56 FR 23760, May 21, 1891

7. Calvert Cliffs Instructions
e (G302, Calvert Ciffs Alarm Manual Main Steam Effl Rad Monitor 20248

€
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Emergency Classficauon Level ALERT

Applicable Operationsl Modes Al

Calvert Ciffs Intuating Condition.

RA2 Damage OR Uncovery of Single irradiatad Fuel Assembly Outside the Reactor Vessel
NUMARC Recognition Category Abnormal Rad Levels /Radiological Effiuent

AAZ Mwmwwwmdemmmm«Wmmmhwmd
Irradisted Fuel Outside the Reactor Vessel

Barmer Not Apphcable
NUMARC Genenc Basis

This IC apphes to spent fuel mqmgmroovamgeanﬂisnotmmadmcddmssspamhnlwhchbiomud
for dry storage, which is discussed in <RU3, Potential Degradation of Containment. of Dry Stored Spent Fueb.

NUREGOB18, Emengency Action Leveis for Light Water Reactors, forms the basis for these EALs. Each site
should also define s EALs by the specific ares where Irradiated fuel is located such as Reactor Cavity, Reactor
Vessel, or Spent Fuel Pool.

There is time available to take corrective actions, and there is ittie patential for substantial fuel demage. in
addition, NUREG,/ CR-4882, Severe Accident in Spent Fuel Pools in Suppon of Genenc Safety lssue 82, July 1887,
indicates that even if corrective actions are not taken, no prompt fatalties are predicted, and that nsk of injury
is low In addition, NRC Information Notice No. 8008, KR-85 Hazards from Decayed Fuel, presents the following
in ks discussion

in the event of & semous accident involving decayed spent fuel, protective actions would be needed for
personnel on site, while off-ste doses (assuming an exclusion area radius of one mile from the plant site)
would be well below the Environmental Protection Agency's Protective Action Guides. Accordingly, & s
important to be able to properly survay and montor for Kr85 in the event of an accident with decayed spent
tuel.

Licensees may wish to reevaluete whether Emergency Action Leveis specified in the emengency plen and
procedures governing decayed fuekhandiing actvities appropriately focus on concem for onsite workers and
Kr85 releases in areas where decayed spent fusl acodents could ocour, for example, the spent fuel pool
working floor.  Furthermore, licensees may wish to determine f emergency plans end corresponding
implementing procedures address the means for limiting radiological exposures of onske personnel who are
in other areas of the plant. Among other things, moving on-site personnel away from the plume and shutting
off building air intakes downwind from the source may be appropriste.

Thus, an Alert Classification for this event s approprate. Cscalation, f appropnate, would ococur vie <other
Radioactvity Release ICs or SEC Judgemant ICs>,

ADPEE, Loss of Refueling Pool Level, provides actions to respond to 8 loss of Refueling Pool (RFP) inventory due
to failure of the Refueling Pool Seal, Steam Generator Nozzie Dams, or the Refueling Pool Drain Line. These
sctions include placing spent fuel in safe storege locations [1.e, all spent fuei will remain water covered following
pool draindown to the reactor vessel flange elevation) K any spent fuel assembly can NOT be placed in an
sppropniate safe storage location, this corresponds to entry into this IC,
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RADIQACTIVITY RELEASE

Thus, EAL 1 is written as:

ADPEE, Loss of Refusling Pool Level 1 iImplemented AND Valid Containment Radiation Alarm (Ri-
5316A/8/C/0)

were T

AOP-ED, Fusl Handling Incident. is Implementad AND Any of the Foliowing:
*  Valid Containment Radiation Alarm (RK5316A/8/C/D)
e Valid Spent Fuel Pool Radiation Monkor (RF5420) Reading of AT LEAST 2E4 CPM
»  Valid Spent Fuel Service Platform Monitor [R-7025) Reading of AT LEAST 100 mrem/h

255

Valid mesns that the indication s from instrumentation determined to be operable in sccordance with the
Technical Specffications or has
been verffied by other independent "

|
methods such as indications | i
displeyed on the control panels, | Figure R1: R1-5420 Reading for |
SR W Gk Ponici. & | Single Fuel Rod Damage vs Time j
radiological survey results | After Shutdown |
The containment raediation alarm ( i
corresponds to & dose rate of | 1206405 ¢ i
200 mrem/h ( 1.00E+05 |
| € BOOS+D4+ !
The velue for RH5420 was | g G.00E+04 I |
determined based on & fuel | g 4.00E +04 - e SRR |
handiing eccident damaging one | 2.00E+04 + e
fuel rod in an everage (unpeaked) | 0.00E+00 +— + { ’
fuel assembly. The results of the 72 720 7200 72000
calculstion, showing RL5420 | Time (Hrs) After Shutdown |
response versus age of the | }

assembly (ime after shutdown), s ~—— e et
shown as Figure R1. The value of

2E4 CPM carresponds to the minimum expacted response and is significantly higher than the alarm satpoint of
600 CPM.

One hundred mrem/h 18 used for the Service Platform Montor (RE7025) because & corresponds to the
administrative limet for a high radiation sres and is significantly higher than the dose rates expected for fuel
handiing sctvities

Expected increases in monitor readings due to controlied evolutions (such as lifting the reactor vessel head during
refugling) should not resuk in emergency declaration. Nor shouid momentary increases due to events such as
resin transfers or controlied movement of redioactive sources result in emergency declaration. in-plant radiation
leve! increases that would result in emengency declaration are siso unplanned, e.g. outside the limits astablished
by an existing radioactive discharge permit

Source Documents/Heferences/ Calculations

1. System Descriptions
* No. 15, Radiation Monitoring System

2. Abnormal Opersting Procedures
¢  ADPED, Fuel Handling Incident
e ADPEE, Loss of Refueling Pool Level

3. Dgden Calculation #RA-1, ORE5420 Detector Response to Fuel Handling Accident
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Ernergency Ciassfication Level ALERT
Appiicable Operstional Modes: All

NUMARC Recognttion Category Abnormal Rad Levels /Radiological Effluent

NUMARC Inriating Condttion

AA3  Release of Radioactive Material or increases in Radiation Levels Within the Facilty That Impedes
Operation of Systerns Required to Mantsin Safe Operations or to Establish or to Maintain Cold Shutdown

Barmer Not Applicable
NUMARC Genenc Basis
Valid means that & radiation monitor reading has been confirmed by the operstors to be correct.

This IC addresses increased radiation levels that impade necessary 8ccess to opersting stations, or other sreas
containing equipment that must be operatad manuslly, in order to maintain safe operation or perform a safe
shutdown. R is this impaired ability to operste the plant that results in the sctuel or potential substantial
degradation of the level of safety of the plant. The cause and/or magnitude of the increase in rediation ievels
is not the concem of this IC. The <SEC> must consider the source or cause of the increased radiation levels and
determine if any other IC may be invoived For example, & dose rate of 15 <mrem/h> in the contre! room may
be a problem in tsef However, the increase may also indicate high dose rates in the containment due to &
LOCA. In this latter case, <a> SAE or GE may be indicated by fission product barmer matrix ICs.

At muliple unit stes, the example EALs could resukt in declarstion of an Alert 8t one unit due to a radioactivity
increase or radiatiun shine resulting from & major accident st the other unit. This s appropriate if the increase
Impairs operations at the operating unit.

This IC i1s not meant to apply to Increases in containment dome rediation monkors as these events < are
adcdressed in the fission product barmer matrix ICs. Nor is & intended to apply to anticipated temporary increases
due W planned events (e g, incore detector movement, redwaste container movement, depleted resin transfers,
etc)

Emergency planners developing the (Ste-Specific) lists may refer to the site's abnormal operating procedures,
emergency operating procedures, the 10 CFR 50 Appendix R analysis, and/or, the <analysis> performed in
response to Section 2.1 Bb of NUREGOS78, TMi2 Lassons Leamed Task Force Status Report and Short-Term
Recommendations, when identifying areas containing safe shutdown equipment. With regand to the NUREG-OS578
analysis, do not use the dose rete postulated therein as & basis for the radiation monttor readings for this IC, as
the NUREGO578 <analysis> address general emengency conditions.

Areas requiring continuous occupancy include the control room and, as appropriate to the site, any other control
stations that are manned continuously, such as the radwaste control room or & central securtty alarm station.
The value of 15 mrem/h s derwved from the GDC 19 value of 5 rem in 30 days with adjustment for expected
occupancy times. Although Section IlD.3 of NUREG-O7 37, Clartfication of TMI Action Plan Requirerments, provides
that the 15 <mrem/h> value can be averaged over 30 days, the value used here is without averaging, as & 30
day duration impiies an event potentially more significant than an Alert.

For areas requinng infrequent access, the (Site-Specific) value(s) should be based on radiation levels which result
in exposure control measures intended to maintain doses within normal occupational exposure guidelines and
hmts {1e, 10 CFR 20), and in doing so, will impede necessary scoess. For many areas, L may be possible to
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RADIOACTMVITY RELEASE

establish & single <Genenc> EAL that represents & multiple of the normal radiation levels (e.g. 1000 times
normal). However, ereas that have normally high dose retes may require 8 lower multiple {e.g, 10 times normal),

Plant-Specific Information

The control room is required to be continuously occupied following design basis accidents. All actions required
to achieve and maintain cold shutdown can be sccomplished from the control reom.  Post-scaident doses have
been evaluated and shown to be less than limits basad on GDC 18. On a control room high radiation signal, the
control room eméargency ventilation systam automatically switches into & recirculation mode of operation with flow
through the HEPA fikers and charcoal absorber banks. EAL 1 is based on the GDC 18 imit recommanded by
NUMARC.

Thus, EAL 1 is written as:

I Valid Control Room Radiation Montor (RES350) Reading GREATER THAN 15 mrem/h I

This corresponds to & dose rate of 0.15 mSv/h. Valid means that the indication is from instrurnentation
determined to be operable in accordance with the Technical Specffications or has been verffiad by other
independent methods such as indications displayed on the control panels, reports from plant personnel, or
radiological survey results

EAL 2 sddresses event sequences outside the plant design basis. In accordance with ERPIRB32, Emergency
Work Permits, entry into any area with exposure rates of at east 250 R/h (2.5 Gray/hj is prohibited for plant
saving missions

Thus, EAL 2 is wrtten as:

IExmsumRamdATLEASTESOR/thusReqwmdmAdﬂweorMMSdnm I

Required means that antry into the area s not optional and is imperstive based on existing conditions.
Areas of concern for Ssfe Shutdown are listed below.

Aress of Concamn for Safe Shutdown
¢ Control Room * Electrical Penetration Fooms
¢ Control Room HVAC Room * Auxliary Feedwater Pump Room
¢ Cable Spreading Room ¢ Charging Purmp Rooms
¢ Cable Chases ¢ Diesel Generator Rocms
* Switchgear Room ¢ Refueling Water Tank (RWT) 11(21)
e ECCS Pump Room ¢ Condensate Sorege Tank (CST) 12
¢ Service Watar Pump Room * Pretrested Water Storege Tank (PWST) 11(21)
¢ Component Cooling Pump Room e Fuel Oil Storage Tank (FOST) 12
* Main Steam Penetration Room
This list of Safe Shutdown areas is displayed on the EAL Tables to assure that all sreas related to Safe
Shutdown sre considered by the SEC.

Expected increases in monitor readings due to controlied evolutions (such as lifting the reactor vessel head dunring
refueling) do not result in emergency declaration. Nor should momentary increases due to events such as resin
transfers or controlled movement of redicactive sources result in emangency declaration. in-plant rediation level
increases that would resul in emargency declarstion are slso unplanned, e.g., outside the imits established by
an existing radioactive discharge permt. The containment radistion monkor readings should only apply to this
IC when personne! are in containment for normal maintenance, inspection, surveillance, testing, or refueling
activities
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RADICACTIVITY PELEASE

Source Documents/ References/ Calculations:

1. System Descrptions
* No 15, Radiation Monitoring System

2. Letter, GC Creel (BGSE) to NRC Document Control Desk dated September 1, 1888, Control Room Daose
3 Letter, JA Ternan (BGSE) to AC. Thadari (NRC) dated March 5, 18886, Control Room Dose

4. Emergency Response Man iImplementation Procedure
* ERPIP-832, Emergency Work Permits

5. CCH8O0, Caivert Ciffs Radiation Safety Manual
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RADICACTIVITY RELEASE

Emergency Classffication Level SITE EMERGENCY

Applicable Operstional Modes Al

Caivert Ciffs Intiating Condition.

RS1 Off-Site Dose of AT LEAST 0.1 Rem (EDE + CEDE) Or 0.5 Rem COE Thyroid
NUMARC Recognition Category: Abnormal Rad Levels/Radiological Effuent

NUMARC Inttiating Condition:

AS1  See Boundary Dose Resuling from an Actus! or imminent Relesse of Gaseous Radioactivity Exceeds 100
<mrem> Whole Body or 500 <mrerm> Thyroid for the Actusl or Projected Duration of the Release

Barmer Not Applicable e—

NUMARC Genenic Basis:

Valid means thet & radiation monitor reading has been confirmed by the operstors to be correct.

The 100 <mrem> integrated dose in this inktisting condition is based on the proposed 10 CFR 20 annual average
population exposure. This value also provides e desirable gradient (one order of magnitude) between the Alert,
Ste <E>mergency, and General Emengency classes. k is deemed that exposures less than this imit are not
consistent with the Stte <E>mergency class description. The 500 <mrem> integreted < > thyroid dose was
established in consideration of the 1'5 retio of the EPA Protective Action Guidelines for whole body and thyroid.

Integrated doses are generally not monitored in reaktime. In establishing the emargency action levels, & is
swstadﬂutadurwonofmwmmmﬁ.mmmwuhﬂadmammdoud1(1)
<mrem/h> whole body or <500 mrem/h> child thyroid, whichever is more imiting (depending on source term
assumptions). I individual site anslyses indicate a longer or shorter durstion for the penod in which the
substantial portion of the activity is released, these dose rates should be adjusted.

The FSAR source terms applicable to each monitored pathway should be used in conjunction with annual average
meteorology in determining indications *or the monitors on that pathway.

Plant-Specific_information

10 CFR Part 20 was revised following the development of the NUMARC methodology. Calvert Ciiffs uses the new
rule 8s its basis for determining dose. ELE is the Effective Dose Equivalent as defined in 10CFR20.1003. CEDE
is the Committad Effective Dose Equivalent as defined in 10CFR20.1003. COE is the Committed Dose Equivalent
as defined in 10CFR20 1003

Calvert Clffs does not have either & perimeter radiation montonng system or sutomated reakuime dose
assessment capabilty Thus, the genenc EALs recommended by NUMARC do not apply to the Calvert Ciffs
Nuciear Power Plant.

A description of the applicable moniors and the methods used to caiculate EAL velues for the WRNGM is shown
in ALY, Unplanned Radioactive Release Exceeding 2 X Tech Spec Limks for GREATER THAN 60 Minutes. Values
for this IC are based on the values shown in RU1 scaled up from C 114 mrem in an hour (ie, hourly rate
resulting in 2 X 500 mrem in one year) to 100 mrem (EDE + CEDE) (1 mSV] in an hour. (See box below )

EALs 1 and 2 only apply # dose assessment capability is not aveilsble, ie. without dose assessment. The
preferred method of declaration is via EAL3, with EALs 1 end 2 as backup methods, f required
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R51 Threshold for RIC5415
Scale up from RU1 uncorrected release rate of 36 E+5 uli/sec

RS1 Value = 100 mrem/h  x 36 E+5 uCi/sec
0114 mrem/h [or 00114 mSv/h)

= 32 E+B Li/sec

Read as 3 E+B uLi/sec

Thus, EAL 1 is wrtten as

Valid WRNGM (RIC-5415]) Reading of AT LEAST 3 E+B 101/ sec for GREATER THAN 15 Minutes
{Without Dose Assessment)

This value corresponds to 8 concentration of about § 1Ci/cc end falis well within the range of the WRNGM.

The purpose of the Main Steam Effluent Radiation Monitor System is to monitor possible noble gas releases to
the atmosphere from the main steam line through the stmosphenic steam dump velves, the main steam safety
relief valves, and the auxdliary feedwater staam turbine exhaust. The system includes two radiation monitors (1,/2-
RES5421 and 1/24+5421) for each untt - one radiation monttor for sach steam generator Each radiation
detector is an ion chamber filled with xenon gas with & small *keep alive® source that produces a reading on the
corresponding main control board rate meter of ebout 10% R/hr.

The noble gas release rate of 3.2 E+B uLi/sec (which cormesponds 8 whole body dose of 100 mrem in one hour
at the site boundary) may slso occur through release vie main steam safety valve or atmospheric dump valve
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By reverse uescuiation using Attachment 3 of ERPIP 821

RS1 Threshold for RE5421, RIS422
Release Rate = 32 E+B uCi/sec (see above)

Release Coefficient [for SG Tube Rupture) = 6.1 E+2 LCi/em®
rem/h

Armospheric Dump Velve Flow Rate = 1.4 E+B em”/sec
Safety Valve Flow Rate = 24 E+B cm”/sec

Main Steam Montor Reading [rem/h) » _ Release Rate

Release Coefficient x Flow Rate

For safety valve rem/h = 32E+B
6.1E+2x24 E+B

022 rem/h (read as 0.2] (2 mSv/h]

For atmosphenc dump valve rem/h 32 E+8

61E+2x14E+*B

0.38 rem/h (read as 0.4) (4 mSv/h)

Thus, EAL 2 is written s

Vald Main Steam Effluent Monttor (RE5421, RF5422) Reading of AT LEAST 0.2 rem/h for GREATER
THAN 15 Minutes (Withowt Dose Assessment)

=T =T

Vaiid means that the indication is from instrumentation determined to be operable in accordance with the
Technical Specifications or has been verfied by other independent methods such as indications displayed on the
control panels, reports from plant personnel, or rediological survey results. Based on the March 14, 1883 SG
tube rupture event at Palo Verde Unkt 2, the main steam effiuent montars (RFS421, RE5422) may read N
immediately following SG tube rupture end pror to reactor trip. However, given the short halfdfe of N'®, this
should clear within the first minute following reactor trip.

Dose consequences can be determined by use of ERPIP B22, Ir tial Dose Assessment Manual Calculation
Methods, or by use of ERPIP B23, Dose Assessment Computer. Dose assessment will be performed in
accordance with the new 10 CFR 20 scheduled to take sffect January 1, 18984,

Thus, EAL 3 is written as

Dose Assessment Determines Integrated Accident Forecast Dose Of-Site s AT LEAST 01 rem (EDE +
CEDE) Or 0.5 rem CDE Thyroid

This cormsponds to doses of 1 mSv (EDE+CEDE) and 5 mSv CDE Ti.yroid, respectively.
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2. Emergency Response Plan implementation Procedures
¢ ERPIPE10, Main Steam Radicactivity Release Estimate
¢ ERPIP821, Accidental Radioactivity Release Monitoning and Sampling Methods
¢ ERPIPE22, Intial Dose Assassment Manua! Caiculation Methods
e ERPIP-B823, Dose Assessment Computer

3 Radioactivity Release Emergency Action Levels, JB. Mciivaine, JSB Associates, Inc., September 1880
4 BGAE Fusl Degredation EALs Calculation Worksheet, JSB Associates, February 18, 1883
5. Radicactivity Release Emergency Action Levels, JB. Mclivaine, JSB Associates, Inc., September 1880

6 BGAE Internal Memorandum, J. R Hill [Nuciear Plant Operstions) to R L. Wenderiich, CE Operations
Subcommittee Meeting - Trp Report, Apnil 16, 1883

7. 10 CFR 20, Standands for Protection Against Radiation; Final Rule, 56 FR 23360, May 21, 1881
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Emengency Classification Leve! GENERAL EMERGENCY

Applicable Operatonsl Modes: Al

Catvert Cirffs Intiating Condttion:

RG1 Off-Ste Dose of AT LEAST 1 Rem [EDE + CEDE] Or 5 Rem CDE Thyroid
NUMARC Recognition Category: Abnormal Red Levels/Radiclogical Effiuent

AG1  Sae Boundary Dose Resuling from an Actual or Imminent Release of Gaseous Radioactivity that Exceeds
1000 <mrerm> Whole Body or 5000 <mrem> Child Thyroid for the Actual or Projected Dursation of the
Release Using Actual Meteorology

Bamier Not Apphcabie
NUMARC Generc Basis:
Valid means that & radiation rmonttor reading has been confirmed by the operators to be correct.

The 1000 mrem <EDE + CEDE> and 5000 mrem <CDE> thyroid integrated doses are based on the EPA
protactive action guidance which indicstes that public protective actions are indicated f the dose axceeds 1 rem
<EDE +TEDE> or 5 rem <CDE> thyroid.  This is consistent with the emengency class description for a General
Emergency. This level constitutes the upper level of the desirable gradient for the Ske <E>mergency. Actus!
meteorviogy is specfically identified in the inkiating condition since & gives the most accurate dose assessment.
Actual metsorology (including forecasts) should be used whenever possible

Integrated doses are generally not monitored in realtime. In establishing the emergency action levels, & is
suggested that & duration of one hour be assumed, and that the EALs be based on site boundary doses for ether
<EDE + CEDE> or <CDE> thyroid, whichever is more limitng (depending on source term assumptions). i indmvidusai
site analyses indicate a longer or shorter duration for the perod in which the substantial portion of the actwvity
s released, these dose rates should be adjusted.

The FSAR source terms applicable to each monitored pathway should be used . conjunction with annual average
meteoroiogy in determining indications for the monitars on that pathway.

10 CFR Part 20 was revised following the development of the NUMARC methodology. Calvert Cliffs uses the new
rule 8s s basis for determining dose. EDE s the Effective Dose Equivalent as defined = 10CFR20.1003. CEDE
1s the Comminted Effective Dose Equivalent as defined in 10CFR20.1003. CLOE s the Commted Dose Equivalent
as defined in 10CFR20 1003

Calvert Ciffs does not have ethsr & penmeter rediation monktonng system or aomsted resktime dose
assessment capabilty. Thus, the genenc EALs recommended by NUMARC do not apply to the Calvert Cliffs
Nuciear Power Plant

A description of the applicable nontors and the methods used tw calculate EAL values for the WRNGM is shown
in RU1, Unplanned Radicact.e Release Excesding 2 X Tech Spec Limits for GREATER THAN B0 Minutes. Values
for this IC are based on the velues shown in RU1 scaled up from 0.114 mrem in an hour {ie, hourly rate
resulting in 2 X 500 mrem in one year) to 1000 (EDE + CEDE)} mrem in an hour (10 mSv/h).

EAls 1 and 2 only apply # dose assessment capabity is not evailable, ie, withowt dose assessment. The
preferred method of declarstion 1s vis EAL 3, with EALs 1 and 2 as backup methods, ¥ required.
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RG1 Threshold for RIC5415
Scale up from RU1 uncorrected release rate of 36 E+5 uCi/sec

RG1 Valve = 1000 mrem/h  x 36 E+5 uCi/sec
0.114 mrem/hour [or 00114 mSv/h)

= 32 E+8 uLi/s8C

Read as 3 E+8 uCi/sec

This value corresponds to 8 concentration of about 5O uCi/oc and falls within the range of the WRNGM.

Thus, EAL 1 is wrtten as:

Valhd WRNGM (RIC-5415) Reading of AT LEAST 3 E+9 uCi/sec for GREATER THAN 15 Minwes
{Wrhout Dose Assessment)

The Main Steam Effluent Radiation Monitor System s described under IC RS1, Off-See Dose of AT LEAST 01
Rem (EDE + CEDE) OR 0.5 Rem CDE Thyroid. The appropriate EAL value for this IC was determined by scaling
up the RS1 real’s g to correspond ta 1,000 mrern in one hour {10 mSv/h).

RG1 Threshold for RES5421, RKS422

RG1 Value = RS1 Value x 1000 mrem/h
100 mrem/h
= 02 rem/hx 10
= 2 rem/h (20 mSv/h)

The 2 rem/h [20 mSv/h) on 1/2-RL5421 /5422 s based on assuming & single stuck open safety valve. A vaiue
of 3 rem/h (30 mSv/h) coresponds to assuming & single stuck open stmosphenc dump valve

Thus, EAL 2 = writtin as

?&
Valid Main Ream Effluent Monttor (RE5421, RE5422) Reading of AT LEAST 2 rem/h for GREATER THAN
15 Minutes (Without Dose Assessment)

Vahd means that the indication i from instrumentation determined to be operable in accordance with the
Technical Specfications or has been verfiad by other independent methods such as indications displayed on the
contro! panels, reporte from plant personnel, or rediological survey resuks. Based on the March 14, 1883 §G
tube rupture event st Palo Verde Unt 2, the main steam effluent monktors (RF5421, RE5422) mey read N'*
immediately following SG tube rupture and pror to resctor tip. However, given the short halfdife of N', this
should clear within the first minute following reactor trp.

Dose consequences can be determined by use of ERPIP B22, Intial Dose Assessment Manual Calculation
Methods, or by use of ERPIP B23, Dose Assessment Computer. Dose assessment will be performed in
accordance with the new 10 CFR 20 scheduled to take effect January 1, 1954
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Thus, EAL 3 s written as:

Dose Assessment Determines intagrated Acaidert Forecast Dose Of-Sie is AT LEAST 1 rem (EDE +

CEDE) Or 5 rem CDE Thyroid

This corresponds to doses of 10 mSv (EDE+CEDE) and 50 mSv CDE Thyroid, respectively

1. System Descriptions
¢ No 15, Radistion Monttoring System

2. Emergency Rasponse Plan implementation Procedures
* ERPIPB10, Main Steam Radioactivity Release Estimate
ERPIP-821, Accidental Radioactivity Release Monitoring and Sampling Methods
ERPIRB22, Iniial Dose Assessment Manual Calculation Methods
ERPIP-823, Dose Assessment Computer P

3 Radwactivity Release Emengency Action Levels, J B. Mcilvaine, JSB Associates, Inc., September 18380

4. BGSE Internal Memorandum, J. R Hill [Nuclear Plant Operstions) to R. L. Wanderiich, CE Operstions
Subcommittae Meeting - Trip Report, Apnil 76, 1883

5. 10 CFR 20, Standards for Protaction Against Radiation; Final Rule, 56 FR 23360, Mey 21, 1881
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FiSsION BARRIER REFERENCE TAE
INDICATORS FUEL CLAD BARRIER RCS BARRIER
Loss - Not Appiicanle o Loss
=] gors, Funcuonel Recovery Procedure. @ imp
from EOP.6, Stasm Generwtor Tube Rupture
SAFETY FUNCTION - Potential Loss Potential Loss
STATUS/FUNCTIONAL | %) sora Functional Fecovery Procedurs, Can NOT Meet L?}] Uncontrotied RCS Cooldown AND RCS Pressure-
RECUVERY Core ana RCS Heat Removal Acceptance Crtera AND Tampsature in the NonOpsreung Ares (Left of the
Shutaown Caging s NOT in Service Coolgown Curve)
o OR
Core and RCS Heat Removal Acceptance Crtane
Shutdown Cooling 8 NOT in Senace
Loss o Loss
L Vaig Core Ext Thermocouple Readings GREATER THAN &Jmmmcmwaomnw
TEMPERATURE 1200°F ﬂ
o Potential Loss Potentiai Loss - Not Applicable
.~ Ve Core Ext Thermocouple Resdinge indicats Superhest -
Loss o Loss
L% Dose Rate st One Foot From PASS Sample of AT LEAST 40 | LY Vaiid Ak5317A/8 Reading of AT LEAST 5 rem/h Wit
mrem,/ h Hours Afusr Reactor Shutdown
o OoR
RADIATION =] Vel 531748 Reading of AT LEAST 3.500 rem, Potential Loss - Not Appiicable
Within 2 Hours After Seector Shutdown
o oR
L= AT LEAST 5% Fusl Clad Damage a8 Detarmined From Core
Damage Assessmant
- Potential Loss - Not Applicable J
Loss - Not Applicable |
-
COOLANT LEAKAGE - Potential Loss
oR
E] E0P-S, Loss of Coolent Acoident. or EOP8.
Recovery Procedure. & Imolemented for RCS
PRESSURE
Loss - Not Applicsble
L2 veig AVLMS Resding et 28 inches and Trending Towerd O
SECJUDGEMENT Any Condison Which in the SEC's Judgement Indicates Loss or
Potenual Lose of the Fuel Clad Barmer Based on: Potenual Loss of the RCS Barrer Based on: ‘
* imminent Barner Degradeuon Due to Sefety Syswam ® imminent Barmer Degradaucn Due wo Satety Syetam
Partormance Parformance
¢ Dagraded Abity wo Montor Sarmsrs to Monitor Barmers
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CNTMT BARRIER

Loss - Not Applicable

Potentia’ Loss

E‘ EORE, Functionel Recovery Procedure, @ impiamarntad
AND Contanment Ervronmant Acceptance Crtsne Can
NOT Be Mat

Loss - Not Applicabie

Potentiai Loss
Tl
i Vaid Core Ext Thermocoupis Readings GREATER THAN
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Emenrgency Classification Level UNUSUAL EVENT
Applicable Operational Modes: 1,2, 3, 4

Caivert Ciiffs inttiating Condition:

BU1 Loss OR Potential Loss of CNTMT Barrier
NUMARC intiating Condttion.

FlJ1  ANY Loss or ANY Potential Loss of Containment

Barrier Containment

—
! This IC 1s entered based on the Rssion Barmer Reference Table EALs discussed below. I

Catvert Ciiffs EAL Basis Document B1
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Emergency Classification Level UNUSUAL EVENT
Applicable Operational Modes  ALL

Calvery Cliffs Intiating Condition:

BU2 RCS Leakage

NUMARC Recognition Category System Malfunction
NUMARC Intuating Condition:

SUS RCS Leakage

Barmer: RCS

NUMARC Genenc Basis

This IC is included as an Unusual Event because t may be & precursor of more serious conditions and, as a
result, is considered to be a potential degradation of the level of safety of the plant. The 10 <GPM> value for
unidentified or pressure boundary leakage was selected because Rk is observable with normal control room
indications. Lesser values must generally be detarmined through time-consuming surveillance tests (e.g, mass
balances) The EAL for identified leakage is set at & higher value due to the lesser significance of identified
leakage in companson to unidentified or pressure boundary leakage. In etther case, escalation of this IC to the
Alert level is via Fission Product Barrier Degradation <EALs or the IC GAZ, Inabilty to Maintain Plant in Cold
Shutdown>

Only operational modes in which fuel is in the reactor coolant system and the system is pressurized are specified.
Plant-Specific Information:

Technical Specification Section 3.4 6.2 specifies allowable RCS leakage as:

8. No Pressure Boundary Leakage

b. 1 GPM unidentified leakage

c. 1 GPM total primaryto-secondary leakage through both steam generators and 0.1 GPM through any one
steam generator

d 10 GPM identified leakage from the RCS

STP0-27-1/2 is the daily surveiliance test procedure that the operstors use to measure the amount of RCS
leakage. The RCS GROSS leakage rate is based upon the following paremeters: T, RC Makeup Integrator
reading, Boric Acid integrator reading, Diversion integrator reading, volume control tank level, pressurizer
pressure and pressurizer level. If the RCS GROSS leakage rate is calculated to be GREATER THAN 11.0 GPM,
ADP-2A 18 implementad. This 11 GPM threshold corresponds to the net RCS make-up from one charging pump
in the normal CVS alignment (44 GPM charging flow minus the total flow from reactor coolant pump seal leak-off
and minimum let wn). i the RCS GROSS leskage rata is calculated between 10 GPM and 11.0 GPM, the
difference between RS GROSS leakage rate, Reactor Coolant Drain Tank (RCOT) inleskage, safety injection tank
(SIT) outleakage, Guench Tank (GT) inleakage, and the calculated SG leakage frorn CR224. i the difference is
GREATER THAN 1.0 GPM, the CRS is notffied and with his approval, AOP-2A is implemented.

Calvert Cliffs EALs have been written to be consistent with procedural requirements. These leakage rates sre
very similar to the NUMARC generc leakage. ADP-2A specfies certain flow paths thet can be isolated to
terminate RCS leakage. ¥ isolation of the leakage path s successful (e.g., solating & leaking pressurizer power
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operated relief vave), reactor operation can continue and this EAL does not apply. However, if RCS leakage could
not be isolated, then unuer these condtions the reactor wou'd have to be shut down in accordance with technical
specifications. The EAL language was picked to assure that (1] leakage is greater than net RCS make-up flow
threshold of 11 GPM, and (2) Such sakage could not be solated in accordance with procedural requirements.

Thus, the Caivert Ciffs EAL s written as:

ADP-ZA, Excessive Reactor Coolant Leakage. ls Implemented For RCS Leakage Exceedinp the Capacity of
One Charging Pump AND Reactor Shutdown is Required

NUREG 1449 raises concerns regarding events involving leakage through RCS temporary boundanes. RCS
leskage EALs apply to all operational modes at Calvert Ciffs. This will assure that leakage is appropnately
addressed for coid shutdown and re ... ling modes and address NRT concerns sbowt leakage through temporary
RCS boundames as they apply to EALs.

1. Technical Specifications
¢ T5 34862, Reactor Coolant System Leakage

2 Abnormal Operating Procedures
e ADP-2A, Excessve Reactor Coolant Leakage

3. Surveillance Test Procedure (STP) 027-1/2, RCS Leakage Evalustion

4 NUREG ' * 3, Shutdown and Low-Power Operation st Commercial Nuclear Power Plants in the United States,
Draft for Lumment, February 1882
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Apphcabie Operstonal Modes: ALL

Catvert Ciiffs inZiating Condtion:

BU3 Fuel Clad Degredation

NUMARC Recognituon Category System Malfunction

SU4  Fuel Clad Degradation

Barmer Fuel Clad

NUMARC Genenic Basis

This iC 18 included as an Unusual Event because & is considersd to be a potential degradation in the level of safety
of the plant and & potential precursor of more semous problems. <Generic> EAL 1 addresses (Ste-Specific)
radiation monitor readings such as falled fuel monitors, etc, that provide indication of fuel clad integrity.

<Genenc> EAL 2 addresses coolant samples exceeding coolant technics! specifications for indine spike. Escalation
of this IC to the Alert level is via the <Fission Product Barner Degradation EALs>.

A significant nse in the count rate on the Activity Montor or valid actustion of the *“RADIATION MONTOR LEVEL
HI" alarm can be due to etther fuel clad failure or to crud burst. In accordance with ADP-BA, the response to
high RCS actwvity level 1s to notfy Plant Chemistry to perform a sample analysis to determine what radionuclides
caused the radiation alarm. This means that the montor indications sre not sufiicient alone to determine
whather fuel clad damage has occurred at Caivert Cliffs. Thus, <Generic> EAL 1 s not sppropriate for use &l
Caivert Ciffs.

Clad damage s deterrmined from specffic activity levels contained in reactor coolant samples. Per ADPEA, Fuel
Reliability Plan Action Level 4 is defined as Dose Equivalent '™ (I"' DEG) of st least the Technical Specification
Section 348 limts. These are:

& Not more then 1 uCi/gram I'' DEG.

b Not more than 100/E «Ci/gram of gross redioactivity

The specific actvity of the reactor coolsnt may be as high as the imks defined by Technical Specification Figure
34-1 for up to 48 hours. The lowest limit for this figure cormesponds to B0 uCi/grem I'*' DEQ. Scaling down

from the value shown for FCB3, Radiation, corresponding 1500 uCi/grem ™' DEG en RCS sample dose rete
at one foot is computed as shown in the eguation below.
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RCS Sample Reading For BO w0/ grem ™' DEG
Refer to EAL FCB4A, High RCS Actvity

BU3 Vaiue = B0 uCi/gram_ x 168 mrem/h = 6.7 mrem/h
1500 uLCi/grem

Read as 6 mrem/h (06 mSv/h)

Thus, the EAL 5 wrtten es:

IDoseRacaatOneFootﬁomRCSSamphdATLEASTSrrmm/h I

This corresponds to & dose rate of 0.06 mSv/h o

Source Documents/ Seferences/Calculations

1. Technical Specfications
¢ TS 348 Reactor Coolant System - Specific Activity

2 Abnormal Operating Proceduras
¢  ADPBA, Response to High RCS Activity

3. BGSE Fuel Degradation EALs Calculstion Worksheet, JSB Associates, February 18, 1883
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Emergency Classffication Level ALERT

Applicabie Operational Modes: 1.2, 3. 4

Calvert Ciffs Intiating Condttion:

BA1 Loss OR Potential Loss of HHTHER Fuel Clad Barmer OR RCS Bamier
NUMARC Iniuating Condion:

FA1  ANY Loss or ANY Potential Loss of EITHER Fuel Clad OR RCS

Bamer Fue! Clad, RCS

I This IC is entered basaed on the Fssion Barmer Reference Table EALs discussed be.ow. I
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Emergency Classffication Level SITE EMERGENCY

v 1.2.3. 4

Cahvert Ciffs intiating Condttion

BS1 Loss Or Potantial Loss of ANY Two Bamers

NUMARC intiating Congttion:

FS1

Loss of BOTH Fuel Clad AND RCS OR
Potential Loss of BOTH Fuel Clad AND RCS OR
Potential Loss of EMTHER Fuel Clad OR RCS AND Loss of ANY Additional Barmer

Barmer Fuel Clad, RCS, Containment

Calvert Cliffs logic s simplified from the generic NUMARC logic based on the foliowing considerations:

.

Human Factors - & is easier to understand and to remember the escalation from Alert to Site Emergency
to General Emergency using the simpler logic.

Comprehensiveness - A comparison was made of the combinations of barmer losses and potantial losses
corresponding to Ste Emergency between the Caivert Cliffs logic and the NUMARC logic. This companson
is shown by Tables B-1 and B-2 below. All six NUMARC barnmer loss/ potential loss combinations (Table B-2)
sre add essed in the Calvert Ciiffs logic that addresses 12 combinations of barmer inss/ potential loss (Table
B81)

Escalation of SG Tube Rupture Sequences - This logic change is consistent with NUMARC's intended scheme
for classifying steam generator tube rupture sequences. No other sequences are significantly affected by
the Fission Barmer EAL logic change IC BU2, RCS Leakage, addresses smaller sized SG tube leakage that
exceeds Tech Spec allowable but fall well within normal makeup capacty. SG tube leaks in this category
shouid resuk in declaration of an Unusual Event. Fission Barner EAL RCB4, Coolant Leakage, addresses tube
bresks with lesk rates thet are somewhat larger than normal makeup capacity, but are readily controlied in
accordance with the EDPs. 5G breaks of this category resukt in declaration of an Alert due to potential loss
of the RCS Barmer. Larger spectrum tube rupture events that can lead to SG overfill and prolonged releases
offste sre addressed by Fission Barmer EAL CNB4, Coolent Leakage Lesks of this size result in
simuttaneously achieving the thresholds of RCB4 and CNB4 resuk in declaration of a Site Emengency due to
potential loss of the RCS barmer and loss of the CTMT barmer. Escalation to General Emergency would be
based on further degradation of the RCS barmer and the subsequent potential loss of the Fuel Clad barmer

I This IC is enterad based on the Fission Barmer Reference Table EALs discussed below. I
e
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Table B-1: SAE Barrer Loss/Potential Loss Combinations for CCNPP Logic

Loss or Potential Loss of ANY Two Barmers

Fuel Clad RCS Containment
Potential Potential Potential
Loss Loss Loss Loss
1 X
e X X
3 X
4 X X
5 X
6. X X
7 X
8 X X
9
10 p
11 X
12. X X
Catvert Ciiffs EAL Basis Document BB June 15, 1983
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Table B-2: SAE Barrer Loss/Potential Loss Combinations for NUMARC Logic

Loss of BOTH Fuel Clad AND RCS OR Potential Loss of BOTH Fuel Clad AND RCS
DR Potential Loss of EITHER Fuel OR RCS, AND Loss of ANY Addttional Barmer

Fuel Clad RCS Containment
Potential Potential Potential
Loss Loss Loss Loss
1 X
2 X X
3
4
5 X
e X X
7 X
8
8
10
11 X
12
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Emergency Classification Level GENERAL EMERGENCY
Applicable Operational Modes 1,2, 3.4

Calvert Ciffs intiating Condttion

BG1 Loss of Two Bamers AND Potential Loss of Third Bamer

NUMARC intiating Condtion

FG1 Loss of ANY Two Barmers AND Potential Loss of Third Barmer

Barmer: Fuel Clad, RCS, Containment

e ]
I This IC is entered basad on the Fission Bamer Reference Tabie EALs discussed balow
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Emergency Classffication Leve! PER FISSION BARRIER REFERENCE TABLE
Apphcable Operational Modes: 1,2, 3. 4
Calvert Ciiffs Emergency Action Level
FCB1 Safety Function Status/Functional Recovery
NUMARC Emergency Action Level
Fuel Clad 1 Crttical Safety Function Status
* Loss - Core CoolingRED
e Potential Loss - Core CoolingORANGE or Heat Sink-RED
Barner: Fuel Clad - The Fuel Clad Barrer is the <zirconium alioy> tubes that contain the fuel peliets.
NUMARC Generic Basis:

This <Genenic> EAL is for PWRs using Critical Safaty Function Status Tree (CSFST) monttoring and functional
recovery procedures, < >

Plant-Specific information

Catvert Cliffs does not use Critical Safety Function Status Trees. Calvert Cliffs uses Safety Function Status Chacks
developed by the Combustion Engineering Owners' Group (C£ 0G) which are based on logic similar to that used
for CSFSTs deveioped for Westinghouse PWRs. However, there is no Safety Function Status Check condition that
carresponds directly to Core Cooling - RED path as & loss EAL. Thus, the <Generic> loss EAL is incorporated into
FCB2 This 1s better addressed by core exit temperature readings as shown in FCB2, Termperature, below.

As stated above, the Potential Loss EAL should correspond to loss of subcooling conditions and the Loss EAL
should correspond to conditions indicating signfficant superheat. A review was made of the Emergency Operating
Procedure basis information contained in CEN-152, Emergency Procedure Guidelines, to determine the applicable
Calvert Ciffs symptoms corresponding to the genenic conditions of interest, ie. symptoms of inadequate core
cooling sequences leading to core heatup and significant fuel clad damage

Saustying the appropriate RCS and Core Heat Removal criteris assures that adequate core cooling exists.
Following & LOCA, there are two paths intially available for RCS heat removal. heat transfer to the secondary side
via the steam generators, and heat transfer vie the fluid fiowing out the break. Large break LOCAs have sufficient
flud fiowing out the break to provide adequate heat removal. Small break LOCAs do not have sufficient fluid
fiowing out of the break to provide adequate heat removal Therefore, under these conditions steam generator
heat removal is required in addition to break flow to assure that there 18 adequate core heat removal For the
langest breaks, the RCS depressurzes to an equilibrum pressure with containment. In this condition, the RCS
fluid is at & lower temperature than that of the steam generators.

The steam generators, therefore, act as a heat source. superheating any steam in the RCS which may be flowing
through the steams penerators to the break By cooling down the steam generators, heat input to the RCS is
reduced. EDP-5, Loss of Coolant Accident, does not distinguish between large and small break LOCAs, and
requires steam generator heat removal be maintaned at all times during 8 LOCA, # at all possible. Once RCS
pressire and tempersture are reduced, RCS heat removal can be provided by the Shutdown Cooling System
(SDCS). Once the SDCS is placed in service, the steam generator heat sink capabiity is no longer necessary.

In the event that the liquid inventory in the steam generators s not edequate to remove decay heat, 8 source
of feedwater 1s unavailable, and the SDCS is not in service, the operator will transition to EOP-8, Functional
Recovery Procedure. ¥ RCS cooling through the steam generators cannot be restored, then the operator is
instructed to implement once through RCS Cooling vis the {pressurizer) PORVs before depleting the remaining
steam generator inventory
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The applicable acceptance criteria for Core and RCS Heat Removal are shown on the Safety Function Status
Checks. They are:

Sweam Generstors Available for RCS Haat Removal

1. Adequate secondary side hquid inventory in at least one steam generator as indicated by level between
-170 and +30 inches, and

2 Adequate source of feedwater available to assure continued hiquid inventory available as indicated by
Condensate Storage Tank level greater than 5 feet, and

3. Sweam Generators acting as effective heat sink as indicated by Cold Leg Temperatures (T, ) constant or
lowering.

Primary Side Condtions for Core and RCS Heat Removal
1. Adequate core heat removal as indicated by Core Extt Thermocouple readings less than superheated, and
2. Either of the following
* Natural circulation established as indicated by the temperature difference between Hot Leg Temperature
(T} @nd Ty, ., of between 10°F and SO°F
or

¢ Forced circulstion effective as indicated by T, - Ty, ., less than 10°F,

Based on the above discussion, the Potential Loss EAL is written as:

—
EOP-8, Functional Recovery Procedure, Can NOT Meet Core and RCS Heat Removal Acceptance Criteria
AND Shutdown Cooling 18 NOT in Service

Can NOT is used because the final safety function status is of concern, not merely the inabilty to meet certain
intermediate status check conditions.

In service means that the SDCS is in the proper configuration for RCS heat removal (SDCS isolation valves open,

LPSI pumps operating, etc) and is considered “operable”® as defined in the Calvert Cliffs Technical Specifications
Section 16

Source Documents/ References,/Caloulations:
1. Emergency Operating Procedures

¢ EDR.S, Loss of Coolant Accident

e EORPS8, Functional Recovery Procedure

2 CEN-152, Emergency Procedure Guidelines
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Cahvert Ciffs Emergency Action Level
FCB2 Temperature
NUMARC Emergency Action Leve!

Fuel Clad 3 Core Ext Thermocouple Readings
e Loss - GREATER THAN [Ste-Specific) 'F
e Potential l.oss - GREATER THAN (Ske-Specific) “F

The Loss EAL (Ste-Specific) reading should cormespond to significant superheating of the coolant. This va.ue
typmwcomspondswthemmperuwmmdmgmacmdmscomooohng-FEDhFuelCladBamrEAL1.
usually about 1200°F.

The Potential Loss EAL (Ste-Specific) reading should correspond to loss of subcooling This value typically
corresponds to the temperature neading that indicates core cooling - DRANGE in Fuel Clad Barmer EAL 1, usually
about 700 to SOOF

Plant-Specific Information:

Caivert Cliffs uses the genenic value of 1200 °F as the fuel clad “loss® indicator. This is consistent with
Atachment 3 of ERPIP BO2, Core Damage Assessment Using Core Exit Thermocouples. This ehows that at
Calvert Ciffs, clad rupture due to high temperature 1§ not expected for core exit thermocouple temperature
readings of less than 1200 'F.

Thus, the Loss EAL is written as

l Valid Core Extt Thermocouple Readings GREATER THAN 1200 F I

Valid means that the thermocouple channel(s) are considered to be operable in accordance with the Technical
Specifications.

For consistency with Calvert Cliffs EOPs, the Potential Loss EAL is written as:

Valid Core Exit Thermocouple Readings indicate Superheat

Source Documents/References/ Caiculations:

1. Emergency Response Plan Implementation Procedures
¢ ERPIPB02, Core Damage Assessment Using Core Exit Thermocouples

2 Emergency Opersting Procadures
¢ EODP-5, Loss of Coolant Accident /
¢ EOP8, Functional Recovery Procedure
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FCB3 Radiation
NUMARC Emergency Action Level

Fuel Clad 2 Primary Coolant Activity Level
* Loss - Coolant Activity GREATER THAN (Sre Specific) Value
¢ Potential Loss - Not Applicable

Fuel Clad 5 Containment Radiation Mongtoring
* Loss - Comtainment Radiation Monitor Reading GREATER THAN (Ste-Specific) R/Hr
* Potential Loss - Not Applicable

[Fuel Clad 2]

This (Ste-Specific) value corresponds to 300 uCi/cc |, equivalent. Assessment by the NUMARC EAL Task
Force indicates that this amount of coolant sctivity is well above that expected for iodine spikes and corresponds
to about 2% to 5% fuel clad damage. This emount of clad damage indicates signficant clad heating and thus
the Fuel Clad Barrer is considered lost.

There 15 no equvalent Potential Loss EAL for this tem.

[Fue! Clad 5}

The (Ste-Specific) reading is & v ilue which indicates release of reactor coolant, with an elevated actvity indicative
of fusl damage, into the contai ment. The reading should be calculated assuming the instantaneous release and
dispersal of reactor coolant noble gas and iodine inventory associated with @ concentration of 300 uCi/ gm dose
equivalent |,,, into the containment atmosphere. Reactor coolant concentrations of this magnitude are several
tmes larger then the maximum concentretions (including iodine spiking) allowed within technical specifications
and are therefore indicative of fuel damage {approxmately 2 - 5% clad failure depending on core inventory and
RCS voiume ) This value is higher than that specified for RCS Barrer Loss <EAL 2> Thus, this EAL indicates &
loss of both the fuel clad bamer and the RCS barmer <and would indicate st least 8 Site Emergency
classffication>.

There 15 no Potantial Loss EAL associatad with this tam.

Plant-Specific Information:

The NUMARC Methodology is based on the assumption that the typical maximum iodine spike aliowed in the
Technical Specifications is about 60 uCi/cc DEG |,,,, and thue & value of 300 i/ cc is readily distinguishable.
For Calvert Ciffs, the corresponding iodine spike sllowable value s 270 uCi/cc DEQ |,,,/Technical Specification
Figure 34 8-1. Gwen the uncertainties in the sample analysis process, the Calvert Cliffs allowable iodine spike
value cen be indistinguishable frorm the genenc velue. The ste specific value was determined by calculating
vamous coolant redionucide concentrations postuiated to resuk from 5% gep release st Calvert Ciffs. This
corresponds to abowt 1500 uCi/cc DEG |,,,Under those condtions, PASS sampling using 12.5 mi pressurzed
bomb samples would be used The corresponding values for 8 PASS sample are:

e 42 mrem/h (042 mSv/h) et 1 foot due to radio+odines (unpressurized sample)
e 2.2 mrem/h (0022 mSv/h) et 1 foot due to noble gases
s 44 mrem/h [044 mSv/h) at 1 foot for pressurezed sampie
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Therefore, whether the sample is pressurized or not makes iktle difference, as the largest contribution to the
dose rate after 1 hour decay is from the radio-odines.

Thus, Loss EAL 1 is written as:

IDuseRueatOnsFoctfmmPASSSampleofATLEASTAOmm/h I
Some LSS

This cormesponds to a dose rate of 0.4 mSv/h. Per Reference 3, thie eiso results in & dose rate at one foat from
an unshielded RCS sampie of sbout 168 mrem/h. [1.7 mSv/h)

The plant-specffic containment monitor rediation v ues wene determined from ERPIP-801, assuming 5% fuel clad
damage. This procedure can be used to determne the containment rediation monkor readings resuling from
5% fuel clad failure using Attachment 2 and assuming no power cormection.

The radiation monitor reading [1-RF5317A & B, 2R+5317 A & B) comesponding to 5% fuel clad failure at 2
hours after shutdown is abouwt 3,500 rem/h {35 Sv/h).

Thus, Loss EAL 2 is written as:

Valid RES5317A/8 Reading of AT LEAST 3,500 rem/h Within 2 Hours After Reactor Shutdown

Valid means that the applicable radiation monitoring channel(s) are considered to be operable in accordance with
the Technical Specifications

The EAL uses the value of 2 hours after the intiating event (assumed to clossly cormespond to the time of reactor
shutdown) for simplicity in presentation to the Shift Supervisor acting as the Site Emergency Coordinator [SEC].
The two hour point was also picked because & allows ample time for transfer of the SEC duties to outside the
Control Room.

Technical support personnel can also use ERPIPB01, 802, 803, and 804 to determine core damage. Thus,
Loss EAl 2 is written as:

IATLEASTS%FuaICiadDamogaAsDemmmdmeConDomogaAsussment i

Source Documents/References,/Calculations:

1. Technical Specifications
¢ Figure 3481, Dose Equivalent +131 Primary Coolant Specific Activity Limit Versus Percent of Rated
Power With the Primary Coolant Specific Actvity > 1.0 uCi/Grem Dose Equivalent 131

2 Emergency Response Plan implementation Procedures

¢ ERPIPB01, Core Damage Assessment Using Containment Radiation Dose Rates
ERPIPB02, Core Damage Assessment Using Core Exit Thermocoupies
ERPIPB03, Core Damage Assessment Using Hydrogen
ERPIP-B04, Core Damage Assessment Using Radiological Analysis of Semples

3. BGAE Fuel Degradation EALs Calculation Worksheet, JSB Associstes, February 18, 1983
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Caivert Ciiffs Emergency Action Level
FCB4 Reactor Vessel Water Level

NUMARC Emengency Action Level

Fuel Clad 4 Reactor Vessel Water Level
e [oss - Not Applicahle
e Potantial Loss - Level LESS T, N [Ste-Specific) Value

NUMARC Generic Basis:

There s no “Loss” EAL corresponding to this em because it i1s better covered by the other Fuel Cled Barner
"Loss” EALs A

The {ste-specific) value tor the "Potential Loss” EAL cormesponds to the top of the sctive fuel. For sites using
CSFSTs, the "Potential Loss” EAL is defined by the Core Cooling - ORANGE path. The (ste-specific) value in this
EAL should be consistent with the CSFST value.

Plant-Specific Information:

As part of its Inadequate Core Cooling instrumentation, Caivert Cliffs uses a reactor vessel level monitoning system
(RVLMS] that is displayed to the operators and can measure water level from the top of the fuel alignment plate
to the top of the reactor vessel head. The bottom of this instrument's span closely corresponds to the (Ste-
Specific) water indication of Potential Loss used by NUMARC. At the bottom of the pressurizer, the RVLMS
inttiates the first alarm.  From ADP-38, the transition to the EOPs is contingent upon the decrease of the
pressurizer level. Per ADP-38, Attachment 14, a8 238" RVLMS indication corresponds to the bottorn of the hot
leg slevation and is the sixth (Bth) RVLMS alarm. The threshokd corresponding to the bottomn of the hot leg with
& trend to zero thus s chosen because t 1s readily recognizable by operators (i.e., consistent declaration) and
indicates a severe loss of inventory.

]’hus. the Potential Loss EAL is written as:

l Valid RVLMS Reading at 28 inches and Trending Toward O I

Valid means that the applicable vesse! level monitoring channel(s) are considered to be operable in accordance
with the Technical Specifications

Source Documents/ References/Calculations:

1. Abnormal Operating Procedures
s ADP-3B Amachment 14, RCS Levels

2. Updated Final Safety Analysis Report
¢ Section 7.58, Inadequate Core Cooling instrumentation
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Cahert Ciffs Emergency Action Level:

RGBS SEC Judgement
NUMARC Ernergency Action Level

Fuel Clad 6 Other [(Ste-Specific) indications
Fuel Clad 7 Emergency Director Judgement

[Fuel Clad 6]
This EAL is to cover other [site-specific) indications that may indicate ioss or potantial loss of the Fuel Clad barmer,
including indications from containment air monitors or any other (ste-specific) instrumentation.

[Fuel Clad 7]

This EAL addresses any other factors that ere to be used by the <SEC> in determining whether the Fuel Clad
barrier is lost or potantially lost. In addition, the inability to monitor the barmer should aiso be incorporated in
this EAL as & factor in <SEC> judgement that the barmier may be considered lost or potentially lost. (See IC<€EG1,
Proionged Station Slackout> for additional information )

Other indications were also considered and no additional reliable indications of fuel clad loss or potential loss could
be determined Thus, the genenic *Other [Ste-Specific) Indications® Fuel Clad EAL does not apply to the Calvert
Ciiffs Plant

Per the Emergency Response Plan, the Ste Emenrgency Coordinator (SEC) s the title for the emergency director
function st Calvert Clifs. SEC considerstions for determining whether any barmer Loss or Potential Loss include
imminent degradstion, bamer monitonng capability, snd dominant sccident SequUences.

AnucnpacaddogredauondANYBamrMmEfnurbasedmapﬂqowondamntmmmpadomm
is considared to be imminent Barner degradation. This must be considered by the SEC for imely declaration of
a General Emergency. The term imminent refers to the inabilty to reach final safety scceptance before
completing all checks

Decreased bamier monitoning abilty from loss of /lack of reliable indicetors must also be considered by the SEC
when judging whether a Barmer may be Lost or Potentially Lost. This assessment should siso include
instrumentation aperability concems, readings from portable instrumentation, and consideration off-site monitoning
results.

Dominant accident sequences will lead to degradation of all Barmers. Such sequences can lead to entry into EOP-
8, Functional Recovery Procedure. The SEC should siso consult Station Blackout and ATWS ICs, as appropnate,
to assure timely emergency classification declaration

Thus, the EAL s written as

Conditions Which in the SEC's Judgement indicate Loss or Potential Loss of the Fuel Clad Barner Based
on

* imminent Barmer Degradation Due to Safety Systam Performance

¢ Degraded Abilty to Montor Barmer

Source Documents/ References/Calculations:

1. Emergency Response Plan
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RCS BARRIER EALs
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Emergency Classfication Level PER RSSION BARRER REFERENCE TABLE
Applicable Operational Modes: 1.2, 3, 4
Caivert Ciffs Emergency Action Level
RCB1 Safety Function Status/Functional Recovery
RCS 1 Crucal Safety Function Status
* [oss - Not Applicable
* Potential Loss - RCS integrity-RED OR Heat Sink-RED
RCS 5 Oeher (Ske-Specific) indications

Barrier: RCS - The RCS Barmer includes the RCS pnmary side and s connections up to and including the
pressurizer safety and relief valves, and cther connections up to and including the prmary solation valves.

NUMARC Generic Basis:

[RCS1)
This EAL s for PWRs using Critical Safety Function Status Tree (CSFST) monitoring and functional recovery
procedures. < > There s no Loss F2L associated with this gem,

|RCS 5]
This EAL 15 to cover other (site-specific) indications that may indicate loss or potential loss of the RCS barvier,
including indications from containment air montors or any other [site-specific) nstrumentation.

Plant-Specfic information

Caivert Cliffs does not use Cnitical Safety Function Status Trees. Calvert Cliffs uses Safety Function Status Checks
developed by the Combustion Engineening Owners' Group (C£ OG) which are based on logic similar to that used
for CSFSTs developed for Westinghouse PWRs.

A review of plant design information and procedures showed that en appropniate ste-specific Loss EAL could be
developed based on an E0P trenstion. Contingency actions related to maintaining RCS Cooling, RCS inventory,
and RCS Pressure functions in accordance with EOP-6 direct the operators to EDOP8, Functional Recovery
Procedure.

Thus, the Loss EAL is written as:

Im,wmm.smmmm.mnuw |

The gensnc indications of concem for the Potential Loss EAL correspond to exceeding Pressurzed Thermal Shock
(PTS) cooldown limits or the determination of kss of secondary heat sink. These are discussed below.

Among the Safety Functions to be maintained is RCS Pressure Control. The purpose of maintaining RCS Pressure
Control is to maintain the RCS inventory in a subcooled condtion to provide an adequate cooling medium for the
core, and to prevent the loss of inventory owt of 8 relief valve. Per EDP4, the potentisl exists for pressurized
thermal shock from an excessive cooldown rate followed by a repressurization.

The EOPs require that the piant conditions be maintained within the kmits of the RCS Pressure-1emperature
Curve Iwhich 18 shown as Azachment 1 to the EDPs). Uncontrolled RCS cooidowns which result in pressure-
temperature condtions to the left of these curves (based on the combinations of Reactor Coolant Pumps in
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—_— - -

operation). which is labeled as the NonOperating Area, is the condition which most closely corresponds to the
NUMARC concern.

Thus, based on the above, Potential Loss EAL 1 is written as

Uncontrolied RCS Cooldown AND RCS Pressure-Temperature in the NonOperating Area (Left of the

Cooldown Curve)

Uncontrolied means that the RCS cooldown was not the resul of deliberate action performed in accordance with
plant procedures and exceeds sliowable vessel cooldown mits.

The applicable scceptance critena for Core and RCS Heat Removal vis the Steam Generators are discussed
under FCB1 above. Once RCS pressure and tempersture are reduced, RCS heat removal can be provided by the
Shutdown Cooling Systam [SDCS). Once the SDCS is placed in service, the stesm generator heat sink capability
15 no longer nacessary

On the basie of the above discussion, Potential Loss EAL 2 s written as:

EOP-8, Functional Recovery Procadure, Can NOT Meet Core and RCS Heat Removal Acceptance Critenia
AND Shutdown Cooling is NOT in Service

Can NOT 1s used because the final safety function status is of concern, not merely the inability to meet certain
intermediate status check conditions.

in service means that the SDCS 1s in the proper configuration for RCS heat removal (SDCS isolation valves open,
LPS! pumps operating, 8tc) and is considered “operable* as defined in the Calvert Cliffs Technical Specifications

Source Documents/ References,/Calculations

1. Emergency Operating Procedures

EOPO, Post-Trp Immediate Actions
EOP-1, Reactor Trip

EOP-3, Loss of Fesdwater

EOP4, Excess Steam Demand Event
EORS, Loss of Coolant Accident
EORE, Steam Generator Tube Rupture
EORE, Functiona!l Recovery Procedure

2 Emergency Operating Procedures Azachment 1

3. CEN-152, Emergency Procedure Guidelines
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RACS 2 RCS Leak Rate
* Loss - GREATER THAN Available Makeup Capacity as indicated by 8 Loss of RCS Subcooling

RCS 3 SG Tube Rupture
* loss - [Ste-Specific) <indication>

NUMARC Genenc Basis:

[RCS 2]

The “Loss” EAL sddresses conditions where leakage from the RCS is greater than svailable inventory control
capacity such that 8 loss of subcooling has occurred. The loss of subcooling s the fundamental indication that
the inventory control systems are inadeguate in maintaining RCS pressure and inventory against the mass loss
through the leak. <

<*Potential Loss” EALs are addressed in IC RCB4, Coolant Leakage.>

{RCS 3]

This EAL s intended to address the tull spectrum of Steam Generstor (SG) tube rupture events in conjunction
with <Loss EAL CNB4 and FCB EALs> The “Loss” EAL sddresses ruptured SG(s) with an unisolable Secondary
Line Break corresponding to the loss of 2 of 3 fission product barmers (RCS Barmer and Containment Barnier -
this EAL will always result in <Loss EAL CNB4>) This aliows the direct release of radioactve fission and
actvation products to the environment. Resulant off-ste dose rates are a function of many variables. Examples
include: Coolant Activity, Actual Lesk Rate, SG Carry Over, lodine Partitioning, and Meteorology. Therefore, dose
assessment in accordance with IC <RG1, O-Site Duse of AT LEAST 1 Rem (EDE +CEDE) OR 5 Rem CDE Thyroid>
is reguired when there is indication that the fuel matr/clad is potentially lost.

(Ste-specific) indication should be consistent with the diagnostic activiues of the Emergency Operating Procedures
[EDPs), ff svailable. This should include indication of reduction in primary coolant inventory, increased secondary
radiation levels, and an uncontrolled or complete depressurization of the ruptured SG. Secondary radiation
increases should be observed via rediation montonng of Condenser Air Ejector Discharge, SG Blowdown, Main
Steam, wnd/or SG Sampling System.  Determination of the *uncontrolied” depressurization of the ruptured SG
should be based on indication that the pressure decrease in the ruptured steam generator is not & function of
operator action. This should prevent declaration based on @ depressunization that results from an EOP-nduced
cooldown of the RCS that does not involve the prolonged release of contaminated secondary coolant from the
sffectad S0 to the environment  This EAL should encompass steam breaks, feed breaks, and stuck open safety
or relef valves

Plant-Specffic Information:

A review of EDPE shows thet the minimum ecoceptable RCS subcooling value s 25°F.  Following ADP-2A
procedures for Excessive RCS Leakage Exceeds One Changing Pump in Modes 1 & 2, EDP-O, Post-Trip Immediate
Actions is intiated. After the completion of EDP0, EDPE requires that the RCS Subcooling be maintain a
minimum of at least 25 'F. Failing this crterion will prompt entry into EDP-5. In addrion, ADP-2A procedures
for Excessive SG Tube Leakage with LTOP {ie.. plant intially in Mode 3) require that the RCS Subcooling maintain
at least 25 'F For consistency with procedural requirements, the lower value of subcooling is used for this EAL
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Thus, the Loss EAL is writtan as.

IRCS&mcooMgCaanBeMoimmedATLEASTQS'F I

Source Documents/References/ Calculations:

1. Abnormal Operating Procedures
* ADP-2A Excessive Reactor Coolant Leskage

2. Emergency Operating Procedures

e EDRD, Post-Trip Immediate Actions
EDP-1, Reactor Trip
EOP-5, Loss of Coolant Accident
EQOP-E, Steam Generator Tube Rupture

L]
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Catvert Ciffs Emergency Action Level
RCB3 Radiation
NUMARC Emergency Action Leve!

RCS 4 Containment Radiation Mononing
¢ Loss - Comtainment Rad Monkor Reading GREATER THAN (Ste-specfic] R/ Hr
*  Potential Loss - Not Applicable

The (Site-specific) reading s & value which indicates the release of reactor coolent into the containment. The
reading should be calculated assuming the instantaneous release and dispersal of the reactor coolant noble gas
and iodine inventory associated with normal opersting concentrations (i1e, within TS) into the containment
atmosphere. The reading will be less than that specified for Fuel Clad Barmer <EAL 2> Thus, this EAL would be
indicative of an RCS leak only. < >

However, f the ste specific physical location of the containment radiation monkor 1s such that radiation from a
cioud of released rediation gases could not be distinguished from radiation from adjacent piping and components
containing elevated reactor coolant activity, this EAL should be omitted and other site specific indications of RCS
ieakage substtuted

There 15 no Potential Loss EAL associated with this tam

Piant-Specific information.

Only small amounts of roble gases would be dissolved in the reactor coolant Lucaw € ur very h.gh clad integrty
The EAL uses a value of 5 rem/h (50 mSv/h) for ease of dentfication using RF5317 A & B munitors, because
t in the first decade of the log scale and will be readable by the operators.

Thus, the Loss EAL is written as:

I Valid RFS317A/B Reading of AT LEAST 5§ R/h Within 2 Hours After Reactor Shutdown I
© = e

By specity.ng the time of the reading s being after reactor shutdown, & aiso eliminates from consideration such
factors as "shine® and N-16 effects on the detectors

Vaiid means that the applicable radiation monitoring channel(s) ere considered to be operable in accordance with
the Technical Spectfications

The EAL uses the value of 2 hours after the intiating event (assumed to closely correspond to the time of reactor
shutdown) for simplicity in presentation to the Shift Supervisor acting as the Site Emergency Coordinator [SEC).
The two hour point was aiso picked because it allows ampie time for the trenster of the SEC duties to outside
the Control Room

Source Documents/ References/ Calculations

1. Emergency Response Plan Implementation Procedures
* ERPIP-B0". Core Damage Assessment Using Containment Radiation Dose Rawss
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Caivert Cliffs Emergency Action Level
RCB4 Coolant Leakage

RCS 2 RCS Lesk Rate
* Potential Loss - Unisolable Leak Exceeding the Capactty of One Charging Pump in the Normal Charging
Mode

RCS 3 SG Tube Rupture
* Potential Loss - [Ske-Specific) Indication thet 8 SG is Ruptured end Has & Nor-solable Secondary Line
Break DR [Ste-Specific] Indication thet 8 SG & Ruptured and a Prolonged Release of Secondary Coolant
is Occurning From the Affected SG to the Environment

RCS 5 Oeher (Ste-Spacific) Indications

NUMARC Genenc Basis

[RCS 2, RCS 3]
<lLoss EALs are addressed under IC RCBZ, Temperature.> <

The Potential Loss EAL is based on the inability to maintain normal liquid inventory within the Reactor Coolant
System [RCS) by normal oparation of the Chemical and Volume Control System which is considered as one
centrifugal charging pump discharging to the charging header. <This indication, applying to any RCS leakage
including primaryto-secondary leakage> assures that any event that resuks in significant RCS inventory shninkage
or loss (eg. events leading to reactor scram and ECCS sctuation) will result in no lower than an “Aert”
emergency classification.

[RCS 5]
This EAL s to cover other (site-specific) indications that may indicate loss or potential loss of the RCS barmer,
including indications from containment sir monkors or any other (ske-specific) instrumentation.

Piant-Specific Information:

The Calvert Ciffs Charmical and Volume Control System (CVCS) uses three positive displacement horzontal pumps
with & capacity of 44 GPM each. The pressurzer leve! control program repuiatas ietdown purthication subsystem
flow by adjusting the letdown flow control valve so that the reactor coolant purap (RCP) controlied leak-off plus
the letdown flow matches the input from the operating charging pump. Equilibnum pressurizer level conditions
may be disturbed due to RCS tempersture changes, power changes, or RCS inventory loss due to leakage. A
decrease in pressurzer water level below the programmed level will resukt in & control signal to ctart one or both
standby charging pumps to restore water level. An increase in pressurzer water level above the programmed
level will result iIn & control signal to increase letdown purffication flow rete and inttiate & backup signal to stop
the two standby charging pumps

A start signal 18 sent to all three charging pumps on & Safety Injection Actuation Signal [SIAS), aligning the
charging pumps suction to the Bomc Acikd Storage Tanks (BASTs) vie the bonic acid pumps.  All three charging
pumps will then inject highly concentrated bonc acid into the RCS to ensure that the reactor is shutdown.
Potential Loss of the RCS corresponds to conditions where the CVCS can not maintain pressurizer water level
within normal limits requining transition into the EOPs when the reactor is inttislly crtical.

Thus, Potential Loss EAL 1 s wrtten as:

lRCSLaakageExcaedaAvnilableCVCSClpw‘q I
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However, review showed that an appropniaste ske-specific Potantial Loss EAL could be developed based on entry
into EOP-5, Loss of Coolant Accident, or EDP-8, Functional Recovery Procedure, for an RCS leak

Thus, Potantial Loss EAL 2 i1s written as:

EOP-5, Loss of Coolant Accident. Or EDP-8, Functional Recovery Procedure, is implemented for RCS

Leakage

Source Documents/References/ Calculations

1. Abnormal Operating Procedures
s  ADR2A Excesswve Reactor Coolant Leakage

2. Emergency Opersting Procedures
e EORS, Loss of Coolant Accident
¢ EOP8, Functional Recovery Procedure
3. Surveillance Test Procedure (STP) 0-27-1/2, RCS Leakage Evaluation

4. Updstad Final Safety Analysis Report
s Section 8.1, Chemical and Volume Control System
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Caivert Ciifts Emergency Action Level

RCBS SEC Judgement
NUMARC Emergency Action Level
RCS 6 Emargency Director Judgement

NUMARC Genenc Besis:

This EAL addresses any other factors that are to be used by the <SEC> in determining whether the RCS barmer
15 lost or potentially lost. In addition, the inability to mongor the barmer should also be incorporated in this EAL
as 8 factor in <GEC> judgement that the barmer may be considered lost or potantially lost. (See also <C EG1,
Prolonged Station Blackowt>, for addtional information )

Plant-Specific inforration:

Par the Emargency Response Plan, the Ske Emargency Coordinstor (SEC) is the title for the emargency director
function at Calvert Ciiffs. SEC considerstions for determining whether any barmer Loss or Potential Loss include
imminent degradation, bemer montoning capabiity, and domwnant sccident sequences. This information 15
included on the Fission Product Barnier refersnce page which is to be reviewed by the SEC before using the
Fission Product Barmer Table.

Anticipated cegradation of ANY Barner within 2 hour based on 8 projection of current safety system performance
is considered to be imminent Barmer degradation. This must be considered by the SEC for timely declaration of
& General Emergency. The term imminent refers to the inabilty to reach final safety acceptance before
completing all checks

DOecreased barmer monitoning ability from loss of /lack of reliable indicators must aiso be considered by the SEC
when judging whether & Barmer may be Lost or Potentially Lost This assessment should aiso include
instrumentation operability concerns, readings from portable instrumentation, and consideration off-site monitoring
results

Dominant accident sequences will lead to degradation of ali Barmers. The SEC should siso consult Station
Blackout and ATWS ICs, as appropnriate, to assure tmely amergency classification declaration.

Thus, the EAL is written as:

Conditions Which in the SEC's Judgement Indicate Loss or Patential Loss of the RCS Barnier Based on:
e Imminent Barmer Degradation Due to Safety System Performance
¢ Degraded Abilty to Monitor Barrer

Source Documents,/References/Calculations:

1. Emergency Response Plan
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CONTAINMENT BARRIER EALs
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Emergency Classification Level PER RSSION BARRIER REFERENCE TABLE
Appiicable Operstional Modes: 1,2. 3,4

Calvert Ciffs Emergency Action Level

CNB1 Safety Function Status/Functional Recovery

NUMARC Emergency Action Level

Containment 1 Critical Safety Function Status
¢ Loss - Not Applicable
* Potential Loss - Containment - Red

Containment 7 Other (Site-Specific] Indications

L )
Barner CNTMT - The CNTMT Barnier includes the containment buikding, ts connections up to and including the
outermost containment isolation valves. This barmer aiso includes the main steam, feedwater, and blowdown line
extensions outside the containment building up to and including the outermost secondary side isolation valve.

NUMARC Genenc Basis:

[Containment 1]

This <Genenc> EAL is for PWRs using Critical Safety Function Status Tree (CSFST) monitoring and functional
recovery procedures. < >Thus, this EAL is primarily & discriminator between Sie <E>mergency and General
Emergency representing 8 potential loss of the third barmer.

There is no "Loss” EAL associated with this tem.

[Containment 71

This <Genenic> EAL should cover other [site-specific) indications that may unambiguously indicate loss or potential
loss of the containment barmer, including indications from area or ventilation monitors in containment annulus
or other contiguous buildings. If site emengency operstions procedures provide for venting of the containment
during an emengency 8s & means of preventing catastrophic failure, 8 Loss EAL should be included for the
containment barrer. This <Generic> EAL should be declared 8s soon as such venting is imminent. Containment
venting as part of recovery actions is classified in sccordsnce with <Radiation Releases ICs>.

Plant-Specific_Information:

Calvert Ciffe does not use Critical Safety Function Status Trees. There is no direct equivalent to the generic
containment status tree *potential loss® EAL at Caivert Cliffs

Calvert Cliffs does not include containment venting as part of ts EDPs. (ther condttions of interest are already
addressed by the other CNTMT EALs below. Therefore, there 16 no Loss EAL in this catagory at Cabvert Cliffs.

The potential loss addresses the inabilty to maintain required containment condtions foli- ving entry into the
Emergency Operating Procedures. This cormesponds to & potential challenge to containment integrity and thus
15 an appropriate potantial loss EAL

Thus, the Potential Loss EAL is written as:

EDP8, Functional Recovery Procedure, is Entered AND Containrnent Environment Acceptance Crienia
Can NOT Be Met
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Can NOT is used because the abiity to meet the final scceptance critena is the sppropriate concem, not wheather
intarmediate acceptance critéria are not being schieved at any given moment

Source Documents/References/ Calculations:

1. Emergency Dperating Procadures
¢ EOPB, Functional Recovery Procedure
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Emergency Classification Level PER FISSION BARRIER REFERENCE TABLE
Applicable Cperational Modes: 1,2, 3. 4

Calvert Ciffs Emergency Action Level

CNB2 Temperature
NUMARC Emergency Action Leve!

Containment 6 Core Ext Thermocouple Readings
* Loss - Not Apphicable
* Potential Loss - Core Exit Thermocouples in Excess of 12007 end Restoration NOT Effective Within 15
Minutes. OR Core Ext Thermocouples in Excess of 700°F With Reactor Vessel Level Below Top of Active
Fuel and Restoration Procedures NOT Effective Within 15 Minutes

NUMARC Generic Sasis

in this EAL, the function restoration procedures are those emergency operating procedures that address the
recovery of the core cooling critical safety functions. The procedure is considered effective ff the temperature
15 decreasing or ff the vessel wate- level is increasing.

The conditions in this potential loss EAL represent <<\mminent> melt sequence which, if nct corrected, could lead
to vessel failure and an increased potential for containment failure. in conjunction with the core exit thermocoupie
EALs in the Fuel and RCS tarner columns, this EAL would result in the declaration of &8 General Emergency - loss
of swo barrers and potential Joss of the third. if the function restoration procedures are ineffective, there is no
*success® path

Severe accident analyses (eg. NUREG-1150) have concluded that function restorstion procedures can arrest
core degradation within the reactor vessel in ~ significant fraction of the core damage scenanos, and that the
likelihood of containment failure is very small in these events. Given this, &t is appropriate to provide a reasonable
period to aliow function restoration procedures to arest the core mek sequence. Whether or not the
procedures will be effective should be apparent within 15 minutes. The <SEC> should make the declarstion as
soon as & is determined that the procedures have baen, or will be, ineffective. The reactor vessel level chosen
should be consistent with the emergency response guides applicable to the facility

There 8 no "Loss” EAL associated with this tem.
Plant-Specific information:

As described in EAL FUB4, Reactor Vessel Water Level, the RVLMS measures water level to slightly sbove the
top of the active fuel Therefore, the genenc condition of water level below the top of the active fuel and
temperature greater than 700 F does not apply to Calvert Ciiffs.

EDP-8, Funuaonal Recovery Procedure, would be entered on symptoms of inadequate core cooling. This includes
core ext thermocouples reading superheat. The functional recovery procedure would be entered well before
1200 °F core extt temperature is achieved, which is the threshold for clad rupture due to high temperature used
in EAL FCB2

The clear intent of the NUMARC methodology is to provide & higher threshold for containment “potential los.*
above that of fuel clad “loss” at 1200°F for the core damage sequences of concern. If core exit temperature
continued to increase above this value, & would clearly indicate that functional recovery of RCS heat removal was
ineffactive and that core conditions are continuing to degrade. Per ERPIP-802, 1300°F cormesponds to clad
damage on the order of 20%. In order to provide & discriminator from the FCB2 “loss”™ condition {1200°F),
temperature of 1300°F and increasing is used hee,
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Thus, the Potential Luss EAL is writzen as:

IValidGonExtThonnocowangsmﬁRTHAN13CD'FAmrmning I

Valid means that the thermocacuple channel(s) sre considered to be operabie in accordance with the Technical
Spectfications.

Source Documents/ References,/Calculations:

1. Emergency Response Plan Implemeantation Procedures
e ERP802, Core Damage Assessment Using Core Ext Thermocouples

2. CEN-152, Emergency Procedure Guidelines

3. Emergency Operacing Procedures
¢ EORE, Functional Recovery Procadure

4. Abnormal Opersting Procedures
e ADR.3B, Abnormal Shutdown Cooling Conditions, Attachment 14, RCS Levels

5 Updated Final Safety Analysis Report
e UFSAR Section 7.58, Inadequate Core Cooling Instrumentation
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Catvert Ciffs Emergency Action Level
CNB3 Radiation
NUMARC Emergency Action Level

Containment S Significant Radioactive inventory in Containment
e Loss - Not Applicable
e Powentisl Loss - Containment Rad Monitor Reading GREATER Trus | (Site-Specific) R/ hr

Containment 7 ther (Ste-Specific) indications
NUMARC Genenc Basis

[Containment 5]

The (See-specific) reading is a value which indicates significant fuel damage well in excess of the EALs associatad
with <loss of both Fuel Clad and RCS Barmers> As stated in <NUMARC/NESPO0O7>, & major release of
radioactivity requining offste protectave actions from core demage is not possible uniess 8 major failure of fuel
cladding aliows redicactive mateniel to be released from the core into the reactor coolant. Regardiess of whether
containment is challenged. this amount of activty in containment,  released, could have such severe
conseguences that ¢t is prudent to treat this as & potential loss of containment, such that 8 General Emergency
declaration is warranted. NUREG-1228, Source Estimations Duning Incident Response to Severe Nuclear Power
Pisnt Accidents, i dicates that such conditions do not exist when the amount of clad damage is less than 20%.
Unless there is a (ste-specific) analysis justifying & higher value, & is recommended that & radiation monitor
reading corresponding to 20% fuel clad demage be specified here. <Thus, this EAL corresponds to loss of both
the fuel clad and RCS barmers with Potential Loss of the Containment barmer, and would resuk in declaration of
8 General Emergency>

There is no “Loss” EAL associated with this tem

{Comainment 7]

This <Genenc> EAL should cover other (site-specific) indications that may unambiguously indicate loss or potential
loss of the containment barmer, including indications from anrea or ventilation monitors in the containment annulus
or contiguous buildings...

Plant-Specific_information:

Entry into EOP-S (Loss of Coolant Accident) or EDP-8 (Functiona! Recovery Procedure) woulkd be made following
a LOCA As part of the required actions in these procadures, 8 check is made of rediation levels extemnal to the
containment 18 made to assure that containment bypass has not occurred. The location of such & lesk is
indicated by sump alarms, room level alarms and area RMS alarms. K a significant leak bypassing containment
sxisted that could not be isolatad, then the acceptance critena for rediation levels external to containment could
not be met and this would indicate 8 CNTMT Loss.

Thus, the Loss EAL is written as: -
EOR-5, Loss of Coolant Accident, Or EDR.8, Functional Recovery Procadure, is implemented AND Radiation
Levels External to CNTMT Can NOT Meet Acceptance Crtena

Can NOT 1s used because the final safaty function status is of concern, not merely the inabilty to meet certain

Potentisl Loss EALs 1 and 2 address signifficant redicactive inventory in containment. The plant-specific
contsinmant radiation values were determined from ERPIP-B01, essuming 20% fuel clad damage. This procedure
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can be used to determine the containment radiation monitor readings resuking from 20% fuel clad feilure using
Azachment 2 and 8ssuming NG power correction.

The radiation monitor reading (1-RFS317A & B, 25317 A & B) cormesponding to 20% fuel cled failure at 2
hours after shutdown is about 14,000 rem/h (140 Gray/hj.

Thus, Potantial Loss EAL 1 is written as.

Valid RE5317A/B Reading of AT LEAST 14,000 rem/h Within 2 Hours After Reactor Shutdown

Valid rmeans that the applicable radiation monitoring channel(s) are considered to be operable in accordance with
the Tachnical Specfications.

The EAL uses the value of 2 hours after the initiating event (assumed to closely cormespond to the time of reactor
shutdown) for simplicity in presentation to the Shift Supervisor scting as the Site Emergency Coordinator [SEC).

The two hour point was also picked because it sliows smple time for transfer of the SEC duties to outside the
Control Room.

Technical support personnel can also use ERPIP-801, 802, 803, and -804 to determine core damage.

Thus, Potential Loss EAL 2 is written as.

AT LEAST 20% Clad Damage As Detarmined From Core Damage Assessment

Potential Loss EAL 3 sddresses condiions where leakage outsids containment is detected. As part of EOP-5,
Loss of Coolant Accident, the operator is instructad to review potential ieak paths from the RCS to outside the
Containment and isolate such paths, if possible Actions to be performed include verifying

* [etdown line isolation are shut
¢ RCS sample isolation valves are shut
* Leakage into the Component Cooling Systam is not occurmng

Existence of leakage outside containment would indicate that the plant systems were not performing in
accordance with the design basis for containment isolation. Therefore, & 18 appropriate to classify this condition
as & Potantial Loss

Thus, Potential Loss EAL 3 1s written as

EOR-5, Loss of Coolant Accident, is Implementad AND LOCA is MOT Occurning Within the CNTMT As

Indicated by Aux Building Sump Alarms or Aux Building RMS Alarms

i the leakage were significant and could not be isolated, then the acceptance critena for radiation ievels levels
externai to containment could not be met and the Loss condition specified above would exist

Source Documents/References/Calculations:

1. Emergency Response Plan implementation Procedures
e ERPIPB01, Core Damage Assessment Using Containment Radiation Dose Rates
¢ ERPIP-B0O2, Core Damage Assessment Using Core Exit Thermocouples
* ERPIP-B0O3, Core Damage Assessment Using Hydrogen
¢ ERPIPBO4, Core Damage Assassment Using Radiological Analysis of Samples

2. Emergency Opersting Procedures
¢ EORS, Loss of Coolant Accident
¢ EOP8, Functional Recovery Procedure

Calvert Ciffs EAL Basis Document B34 June 15, 1883




RSSION PRODUCT BARRER DEGRADATION

Calvert Ciiffs Emergency Action Level
CNB4 Coolant Leakage
NUMARC Emergency Action Level

Containment 3 Contsinment isolation Velve Status After Containment isolation
* Loss - Vaive{s) NOT Closed and Downstream Pathway to the Environment Exists
¢ Potential Loss - Not Apphcable

Comtainment 4 SG Secondary Side Release With Primaryto-Sacondary Leakage
* [oss - Release of Secondary Side to Aumosphere with Primary to Senondary Leakage GREATER THAN
TS Allowable
* Potential Loss - Not Applicable

NUMARC Genenc Basis o
[Containment 3)

This <Genenc> EAL s intended to address incomplete containment isolation that aliows direct release to the
environment. Rk represents a ioss of the containment barmer

There s no Potental Loss EAL associated with this tem.

[Containment 4]

This <Generic> EAL sddresses SG tube ruptures. Secondary side releases to stmosphere include those from the
condenser air gjector, atmosphenc <steam> dump vaives, and main steam safety vaives. For smaller breaks not
exceeding the normal changing capacity threshokd in Potential Loss <EAL RCB4, Coolant Leakage>, this EAL
results in an Unusual Event <declarstion under IC BU2, RCS Leakage>. For larger breaks, <€EAL RCB4 Potental
Loss> would resuk in an Alert. For <larger spectrum> SG tube ruptures < >, this <Loss> EAL would exist in
conjunction with <EAL RCB4, Coolant Leskage or Loss EAL RCB2, Temperature> and would resukt in a8 Ste
<t>mergency. Escalation to General Emergency would <then> be based on “Potential Loss™ of the Fuel Clad
Barmer

Plant-Specific Information

Loss EAL 1 sddresses contianment isolation valve status K s wrzen in language that faciltates operating staff
recognition. In accordance with TS 36.1.7 and TS 364, the containment purge isolation valves are not in
operation for Modes 1, 2, 3, & 4, they are closed. The only time the valves are operation is Mode 6 under
administrative control.

Thus, Loss EAL 1 is written as:
Immpmw&mﬁvmhsdammmm I

Existence of & leakage pathway may be determined by radiation monioning, physical observation, or by control
room valve indications.

Larger spectrum stasm generator tube ruptures of concem for Loss EAL 2 will resuk in entry into EOP-E, Steam
Generator Tube Rupture. EOP-6 requires that ruptured SG water level be maintained between +30 inches and -
170 inches. ¥ the water level cannot be maintained within these limiks, entry into EOP-8, Functional Recovery
Procedure, 1s then made EDP-8 has 8 wider allowable sccaptance band for ruptured SG water level, between
+50 inches and -170 inches.
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¥ the ruptured steam generstor water level could not be maintained below +50 inches, this would indicate a
larger spectrum steam generstor tube rupture with potential to overfill the ruptured SG. Additionally, In order
to have & release to atmosphere foliowing isolation of the affected SG in accordance with EDP-E, the affected SG
steam pressure would need to exceed the minimum steam generstor safety velve set pressure or the
stmosphenc dump valve minimum pressure. At Caivers Cliffs, this corresponds to abowt SO0 psig

Thus, Loss EAL 2 is written as:

SG Tube Rupture in Progress AND Both of the Following:
* Affected SG Level Can NOT Be Maintained LESS THAN +50 Inches AND
¢ Affected SG Pressure GREATER THAN S00 PSIG

sl i

ConAOTBmdmhdmuhmcrme&nm&SuﬂanmmﬂhmMﬂnM%.

Source Documente/References/Calculations

-

Technical Specifications

¢ TS 3462, Reactor Coolant Systern Leakage
e TS 36.1.7, Containment Purge System

¢ TS5 364, Containment Isulat.on Valves

2. Abnormal Operating Procedures
¢ ADP-2A, Excessive Reactor Coolant Leakage

3. Emergency Opersting Procedures
e EOPO, Post-Trip Immediate Action
¢ EOPE, Steam Generator Tube Rupture
e EDRB, Functional Recovery Procedure

4.  Updated Final Safety Analysis Report
e Chapter B, Engineered Safaety Features
o Section 8.1, Chemical and Volume Control System
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Calvert Ciitfs Emergency Action Level
CNBS Pressure
NUMARC Emergency Action Level

Containment 2 Containment Pressure
® [oss - Rapid Unexplained Decrease Following Intisl Increase OR Containment or Sump Level NOT
Consistent wth LOCA Condtions
s Patential Loss - [Ste-specific) PSIG and Indreasing OR Explosive Miture Exists OR Containment Pressure
GREATER THAN Containment Depressurization System Setpoint With LESS THAN One Full Train of
Depressurzation Equinmetn Operating

Barmer. Containment
NUMARC Generic Basis:

Rapid unexplained loss of pressure {i.e., not sttributable to containment spray or condensation effects} following
an initial pressure increase indicates & loss of containment integrety. Containment pressure and sump levels
should increase as & result of the mass and energy release into containment from a LOCA. Thus, sump level or
pressure not increasing indicates containment bypass (V-sequence) and a loss of containment integrity. The (site-
specific] PSIG for potential loss of containment is based on the containment design pressure. Existence of an
explosive mixture means & hydrogen and oxygen concentration of at least the lower deflagration limit curve exists.
The indications of potential loss under this EAL cormesponds to some of those leading to the RED path in
EAL CNB1 sbove and may be declared by those stes using CSFSTs. <T>his <Genenic> EAL is primarnily &
discriminator between Site <E>mergency and General Emergency representing a potential loss of the third barmer.

The second potential loss EAL represents & potential loss of containment in that the containment heat
removal/depressurization system [eg, containment sprays, ice condenser fans, etc. but not including
containment venting strategies) is etther lost or performing in & degraded manner, as indicated by containment
pressure greater than the setpoint at which the equipment was supposed to have actuated.

Plart-Specific Information

The Calivert Ciiffs Loss EALs correspond directly to the NUMARC EAL. Because t is difficut to determine whether
pressure and sump leve! response is consistent with expected, and the other Containment Loss EALs address
containment response in 8 way that is observable by the operations staff, the second condition specified in the
generic EAL is not used at Calvert Cliffs

Thus, Loss EAL 1 is written as:

I Rapid Unexplained CNTMT Pressure Decrease Foliowing Intial Increase I
= =

The design pressure for the Calvert Cliffs containment is 50 psig. Froper actuation and operation of the
containment spray system when required maintains containment pressure below s design pressure following
LOCA or secondary side break inside containment.

Thus, Potential Loss EAL 1 is written as.

IGNTMTPmssumdATLEASTSOPSledng I

The EAL uses the lower limit of flammabiiity of hvdrogen in air, ie. 4% hydrogen concentration. However, 4%
corresponds to the expiosive mixture condtion speciied by NUMARC
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Thus, Potential Loss EAL 2 is wrtten as:

I CNTMT H, Concentration of AT LEAST 4.0% I

. Source Documents”References/Calculations:

1. Technical Specifications
e TS5 3/486, Containment Systems

2. Emergency Operating Procedures
¢ EOP-8, Functional Recovery Procedure

3. Updsted Final Safety Analysis Report
e Chapter 6, Engineered Safety Features
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CNBE SEC Judgement

NUMARC Emergency Action Level
Containment 8§ Emergency Director Judgement
NUMARC Genenc Basis:

mmmwwumnumwmmwm@hmmmmmmnm
barmer 1s lost or potentially lost. In addition, the nability to monitor the barmer should also be incorporated in
this EAL ss & factor in <SEC> judgement thet the bermer may be considered lost or potentislly lost. [See also
<IC EG1, Prolonged Station Blackow> for addtional information )

Plant-Specific Information:

Per the Emergency Response Plan, the Site Emergency Coordinator [SEC) is the titie for the emergency dinector
function st Calvert Ciffs. SEC considerations for determining whether any barmer Loss rr Potential Loss include
imminent degradstion, bamer monitonng capabilty, and dominant acoident sequences. This information s
included on the Fission Product Bamer reference page which is to be reviewed by the SEC before using the
Fission Product Barmier Table.

MmmmdMWMEManmmdmwmsmm
performance is considered to be imminent Barmer degradation. This must be considered by the SEC for timely
declaration of 8 General Emergency. The term imminant refurs to the inabiity to reach final safety scceptance
before completing ell checks.

Dx creased bamer monitoring abilty from loss of /leck of reliable indicators must also be considered by the SEC
when judging whether a Barmer may be Lost or Potentially Lost This assessment should aiso include
instrumentation opersabilty concerns, readings from portable instrumentation, and consideration off-ske monitonng
resuits.

Dominant accident sequences will lead to degradation of all Barmers. The SEC should also consuk Sation
Biackout and ATWS ICs, as appropniate, to assure timely emergency classification declaration.

Thus, the EAL is written as.

Conditions Which in the SEC's Judgement indicate Loss or Potential Loss of the CNTMT Barner Basad
on

e Imminent Barmer Degradstion Due to Safety System Performance

¢ Degraded Ability to Monitor Barrer

1 Emergency Response Plan
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Emergency Classffication Level UNUSUAL EVENT

Appiicable Operational Modes: 4. 5. 8

GU1 Unplanned Loss of Any Function Needed to Maintain Cold Shutdown
NUMARC Recognition Category System Malfunction

NUMARC Intuating Condtion

Not Applicable

NUMARC Generic Guidance
None
Piant-Specific Information:

Unplanned 1s used to preciude the deciaration of an emergency where a component or system has been removed
intentionally from service (e.g. for maintenance and testing).

In order to maintain the anticipatory oversll philosophy of the NUMARC EAL methodology and to assure that
precursors to shutdown sccidents are appropnately classified, Calvert Cliffs has added this Initiating Condition in
the Unusual Event classification. NUREG 1448 raises concems regarding Inadvertent Criticalty Events during
shutdown. In s regulatory analysis of the NUMARC methodology. NRC noted that there is a likelihood that the
results of ongoing Msk studies relating to shutdown (e.g.. NUREG-1448) may necesstate revision of both existing
NRC EAL guidance and the new NUMARC guidance as well Thus, Caivert Ciffs has added this IC that precursor
events of concermn are appropriately addressed and to better assure that the NUMARC-based methodology was
complete before ts implementation at Calvert Cliffs.

Per the Technical Spacifications, the functions required to be opersable duning Coid Shutdown and Refueling modes
and are associated with maintaining required shutdown condtions (temperature, pressure, and subcriticalty) are:

Reactivity Control System (TS 3.1)

Coolant Loops and Coolant Circulation (TS 341, 38.8)
Safety Vaives (TS 34.2)

Overpressure Protection Systen (TS 34.8.3)

On-Ste Power Sources (TS 3.8)

AC and DC power systems availability are separataly sddressed under the Loss of Power Event Category. Thus,
these sre not addressed under this Intiating Condition. RCS leskage (e.g. requinng use of the Charging/HPSI
Subsystems or resuling from Overpressure Protection System melfunctions) is addressed by IC BU2, RCS
Leakage, and the Radioactivity Release ICs related to uncovery of irrediated fuel. Boration systems are addressed
by maintaining required Shutdown Margin (SDM) as discussed below.

Loss of SOC (which is required by Technical Specifications) includes loss of shutdown cooling support functions
such as Component Cooling Water that are required to remove heat from the Shutdown Cooiing heat exchangers.
Under the conditions of concern, ADP-3B, Abnormal Shutdown Cooling Conditions, wouid be entered.
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Emergency Classification Level UNUSUAL EVENT

Applicable Operational Modes: 1.2, 3, 4

Catvert Ciffs intuating Condition:

Qu2 WWJMGMWWWMWEW 15

NUMARC Recognition Category System Malfunction

NUMARC Intiating Condition

SU3  Unplanned Loss of All Safety Systerm Annunciators for Creater Than 15 Minutes
Barmer Not Applicable

NUMARC Genenc Basis:

This IC and its associated <Generic> EAL are intended to recognize the difficulty associated with monitoring
changing plant conditions withowt the use of 8 major portion of the annunciation or indication equipment.

Recognition of the availabiity of computer based indication equipment is considered (SPDES, plant computer, etc )
Unplanned loss of annunciators or indicators exciudes scheduled maintenance and tasting activities.

Compensatory non-alarming indications in this context includes computer based information such as SPDS. This
should inciude all computer systems available for this use depending on specffic plant design and subsequent
retrofits.

Guantfication of “most” s arbitrary, however, & is estimated that f approximately 75% of the safety systems
annuncistors or indicators are lost, there is an increased nsk that @ degraded plant condition could go
undetected. R is not intended that plant personnel perform & detailed count of the instrumentation lost but use
the value as & judgement threshold for determining the severty of the plant conditions. This judgement is
supported by the specific opinion of the Shift Supervisor that eddtional operating personnel will be required to
provide increased monitoring of systemn operstion to safely operate the unit{s).

k s further recognized that most plant designs prowide redundant safety system indication from seperate
uninterruptible power supplies. While failure of a large portion of annunciators is more likely than 8 failure of &
large portion of indications, the concern s inciuded in this EAL due to the difficulty associated with the
assessment of plant condtions. The loss of specffic, or severs|, safaty system indicators should remain as &
function of that specific system or component operabilty status. This will be addressed by the specific Technical
Specification. The intiation of & Technical Specification imposed plant shutdown reisted to the instrument loss
will be reported vie 10 CFR 50.72. ¥ the shutdown is not in compliance with the Technical Specffication action,
the Unusual Event is based on <IC QUM Inabilty to Reach Required MODE Within Technical Specification Limits>.

(Ste-specific) annunciators or indicators for this EAL include those wentfied in the Abnormal Operating
Procedures, in the Emergency Operating Procedures, and in other EALS (e.g. area, process, and/ or effluent rad
monkors, etc)

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Due to the limited number of safety systems in operation during cold shutdown, refueling, and defueled modes,
no IC s indicatad dumng these modes of operation
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Thus, EAL 1 158 written as:

Iemmma.mmmmnwmmmnmmwmmm I

Required means that entry into the Abnormal Operating Procedure is neither optionai nor merely suggested, but
rather imperative based on existing conditiors

The Coid Shutdown and Refueling Modes are defined by specific plant conditions - reactivity condition (K_,) and
coolant tempersture. Maintenance of the ebilty to remove core decay heat. addresses the coolant temperature
creena. The EALs addressing required subcriticality conditions jor operation in modes 5 and B are missing from
the NUMARC EALs. Per Technical Specificstion Tabie 1.1, Operstional Modes, the required SDM is K, less than
088 for Mode 5 and K, not more than U.85 for Mode 6. Per Technical Specification 3.8.1, the minimum boron
co centration required during refueling mode is 8t least 2300 ppm  Uinder the conditions of concern, ADP-1A
would be entered.

Thus, EAL 2 i1s written as:

ﬂ Entry Into ADP-1A Inadvartent Boron Dilution, ks Required AND Shutdown Mangin NOT Maintained E

Source Documents/References/ Calculations
1. Technics! Specifications
2. Abnormal Operating Procedures
s  ADP-1A Inadvertent Boron Dilution
e  ADP-3B, Abnormal Shutdown Cooling Conditions

3 NUREG 1448, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the United States,
Draft for Comment February 18382

4 Regulatory Analysis - Revision of Regulatory Guide 1.101 to Accept the Guidance in NUMARC/NESP-0O07,
Rev. 2 as an Aternative Methodology for the Development of Emergency Action Levels
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The Unusual Event will be escalated to an Alert i a transient is in progress duning the loss of annunciation or
indication.

Plant-Specffic_Information:

The EAL is based on NUMARC. INPO SER 16-82 was reviewed and determined not to apply to Caivert Cliffs
Annunciator design.

Thus, the EAL 1s written as:

I Unplanned Loss of 75% of Main Contr.: Board Annunciators for GREATER THAN 15 Minutes I

Source Documents/References/ Calcuiations

1. Abnormal Operating Procedures
e ADP-7J, Loss of 120 Vok Veal AC or 125 Vo Veal DC Power

2. Updated Final Safety Analysis Report

3 INPO Significant Event Report (SER) 16-82, Loss of All Annunciation When Computer Lost With Annunciators
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Emergency Classffication Level UNUSUAL EVENT

Applicable Operational Modes ALL

Calvert Ciffs Intiating Condtion

QU3 Unplanned Loss of All On-Site or Off-Site Communications Capabilities

NUMARC Recognition Category. System Malfunction

SUB  Unplanned Loss of Al On-Ste or O#-Ste Communications Capabilties

Barner: Not Appiicable

NUMARC Genenic Sas's:

The purposs of this IC and its associated <Genenc> EALS is to recognize 8 loss of communications capability that
ather defests the plant operations staff ability to perform rowtine tasks or the abilty to communicate problems
with offste authorties. The loss of offste communications capabilty s expected to be significantly more
comprehensive than that addressed by 10 CFR 5072

[Ste-specific ist) onste communications loss must encompass the loss of sil means of routine communications
{ie, phones, sound powered phone systems, page party system and radios/walkie talkies).

{Ste-specfic list) offste communications ioss must encompass the loss of all means of communications with off-
site authorties. This should include the ENS, Beli Lines, FAX transmissions, and dedicatad EPP phone systems.
This EAL is intended to be used only when extrsordinery means are beiny wilized to make communications
possible (relaying of information from radio transmissions, indvduals being sent to off-ske locations, etc.).

A communication system with muliple redundancy has been provided to ensure availability and ease of oparation
The communication system consists of six electronic subsystems:

¢ Plant Public Address ¢ Sound powered phones for plant use
¢ Commercial Telephone ¢ Sound powered phones for emergency use
* Microwave System ¢ Radio telephone system

Thus, EAL 1 is written as:

I Loss of ALL On-Ste Electronic Communications Methods I

Communications with off-ste authortties are provided by three slectronic methods. They are:
* Dedicated Off-Site Agency Telephone
e Commercial Telephone
* Radio Telephone System

EAL 2 s written as:

| Loss of ALL Teiephone Communications With Government Agencies I
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Source Docurnents/References/ Caiculations:

1. Emergency Response Plan
. ¢ Chapter 5, Faciities and Equipment, Section i, Communications

2. Emergency Response Plan implementation Procedures
e ERPIP 508, Plant Parametars Communicator, EOF
* ERPIP 801, Communications Equipment
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Emenrgency Classification Level UNUSUAL EVENT

Applicable Operational Modes' 1,2, 3, 4

Caivers Ciffs intiating Condition:

QU4  Inability to Reach Required MODE Within Technical Specification Limits

NUMARC inttiating Condition:

SUZ  Inabilty to Reach Reguired Shutdown Within Technical Specffication Limits

Barnier Not Applicable

NUMARC Generic Basis:

Liming Conditions of Operation (LCOs) require the plant to be brought to 8 required shutdown mode when the
Technical Specification required configuration cannot be restored. Depending on the circumstances, this may
or may not be an emergency or precursor to 8 more severe condition. In any case, the initiation of plant
shutdown required by the site Technical Specifications requires s one hour report under 10 CFR 50.72 (b) Non-
emergency events. The plant is within ks safety enveiope whan being shut down within the aliowable sction
statement time in the Technical Specifications. An immediate Natffication of an Unusual Event is required whean
the plant is not brought to the required <operational> mode within the allowable action statement time in the
Technical Specifications. Declaration of an Unusus! Evant is basad on the time at which the LCO-epecified action
statarnent time panod elapses under the site Technical Specifications and i not related to how long & condition
may have axisted. Other reguired Technical Specification shutdowns that involve precursors to monre sencus

events are addressed by <Electnical, Equipment Failure, Fission Product Barmer Degradation, and Other Hazards>
ICs

Plart-Specific Information:

LCOs, their associated action statements, and applicable time frames for placing the unt in @ shutdown mode
are found in the Calvert Ciiffs Technical Specifications, Section 303. When an LCO is NOT met, axcept as
provided in the associated action requirements, then other action requirements apply as stated in Applicability,
Section 3/4 0

Thus, the EAL is written as:

I Unit Can NOT Be Brought to Required Mode Within Applicable LCD Action Statament Time Limits I

Source Documents/References,/Calculations:

1. Technical Specifications
* TS 3/40, Applicabilty - Limiting Condttion for Operation
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Emergency Classffication Level ALERT

Applicable Operations! Modes 1, 2

Caivert Citfs Inttiating Condition.

GA1 Failure of Automatic Reactor Trip
NUMARC Recognition Category System Malfunction

SA2 FdemnwmcmmmmemmSa‘m
Once & Reactor Protection System Setpoint Has Been Exceeded and Manual Scram Was Successful

NUMARC Genenc Basis:

This condttion indicates failure of the automatic protection system to screm the reactor. This condition is more
than a potential degradation of & safaty system in that 8 front line sutormatic protection system did not function
in response to a plant trensient and thus the plant safety has been compromised, and design limits of the fuel
may have been exceeded. An Alert is indicated because conditions exist thet kead to potential loss of fuel clad
or RCS Reactor protection system setpoint being exceeded (rather than kmiting safety system setpoint being
exceeded) is specfied here because failure of the automatic protection system is the issue. A manual scram is
any set of actions by the reactor operstor(s) at the reactor control console which causes control rods to be
rapidly inserted into the core and brings the reactor subcrtical (6.g.. reactor tip button). Failure of manual scram

would escalate the event to a Site <E>mergency.

Plant-Specfic information

Exceading any of the following setpoints should result in an automatic reactor thip

REACTOR TRIP COINCIDENCE SETPOINT

High Power Level 2/4 Vanable

High Rate-of-Change of Power 2/4 below 15% RTP 2.6 decade/min
Low Reactor Coolant Flow 2/4 above 10°% RTP Vaniable

Low Steam Generator Pressure 2/4 670 psig

Low Stesm Generator Water Level 2/4 10" below top of feed rmng
High Pressurizer Pressure 2/4 2385 psig
Thermai Margin/Low Pressure 2/4 sbove 10°% RTP Vanable

Loss of Load 2/4 sbove 15% RTP N/A

High Containment Pressure 2/4 4 psig

Axial Flux Offset 2/4 Vanabie
Tharmal Manrgin/SG Press. Dt Hi 2/4 sbove 10°% RTP 135 psid
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Per EOP-O, Post-Trip Immediate Actions, the operator is to ensure that the reactor has tripped by depressing one

set of Manual Reactor Trip buttons immediately following any symptoms of a reactor trip. These symptoms
include:

Reactor Trip alarm

Control Element Assembly (CEA] Circut Breaker{s] Trip slarms
Rapid Lowering in Reactor Power

Protection Channe! Trip alarm

Reactor Protective System (RPS) Trip Bistable Lights it

Following depression of the reactor tnp buttons, the operstor is to venify that reactor power is decreasing.
these responses can Not be verfied, then as part of contingency actions, the cpearator is instructed to open the
mator generator (MG) set feeder breakers providing power to the Corrol Elernent Diwe Mechanism (CEDM).

Entry into the Alert emergency classification oscure whenevar it is determined by the Shift Supervisor that a
required sutomatic reactor tnp did not occur, based on the entry conditions into EOPD ksted above. K is
recognized that EDRD instructs the oparstor to depress Bw*manual tp buttons, whether or not 8 required
automatic reactor trip actually occurred. However, the failure of a redundant front-ine automatic protaction
system function (L&, the failure of the RPS to compiate & reactor trip following receipt of & trp signall mee:s the
Alert classification threshold of potential substantial degradation in the level of safety of the plant. This is true
whether or not fuel damage is determined to have occurred.

Thus, the EAL is wirtzen as:
Automatic Reactor Trip Signal Generated AND Manual Trp Was Required to Trip the Reactor (EOR{,
Post-Trip Immediate Actions, Reactivity Control, Successful)

Source Documents/References//Calculations:

1. Technical Specifications
e TS 3/4.31, Reactor Protective Instrumentation

2. Emergency Opersting Procedures
*  EOPO, Post-Trip Immediate Actions

3. Updated Final Safety Analysis Report
¢ Chapter 7, Instrumentation and Control
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Emergency Classification Level ALERT

Appiicable Operational Modes: 5, B

Calvert Ciffs Intiating Condtion

QA2 inability to Maintain Plant in Uold Shutdown
NUMARC Recognition Category System Malfunction
NUMARC inttistung Condtion.

SA3  Inability to Maintsin Plant in Cold Shutdown

Barmer Mot Applicable

NUMARC Genenc Basis

This IC and s essociated EAL address complete kss of functions required for core cooling during refueling and
cold shutdown modes. Escalation to Ste <E>mergency or Genenrsl Emergency wouid be vie <Radiocactivity Release
or SEC Judgement> ICs

For PWRs, this IC and its associated EAL sre based on concemns raised by Generic Letter 88-17, Loss of Decay
Heat Removal A number of phenomena such as pressurization, vortexing, steam generator Utube draining, RCS
jevel differences when operating 8t @ middoop condition, decay heat removal system design, and level
instrumentation problems can lead to conditions where decay heat removal is lost and core uncovery can oocur.
NRC analyses show sequences that can cause core uncovery in 15 to 20 minutes and severe core demage
within an hour sfter decay hest removal is lost. Under these conditions, RCS integrity is lost and fuel clad
integrity 1s lost or potentially lost, which is consistent with a Ste <€>mergency. (Ste-specific) indicators for these
EALs sre those methods used by the plant in response to Genenc Letter B8-17 which include core exit
temperature monttoring and RCS water level montonng. In addition, rediston monkor readings may also be
appropnate as indicators of this condition.

Uncontrolied means that system tempersture increase is not the resuk of pianned actions by the plant staff.

The EAL guidance related to uncontrolied temperature nise is necessary to preserve the anticipatory philosophy
of NUREGOE54 for events starting from temperatures much lower than the cold shutdown temperature imt

Escalation to the Ste <€>mergency is by <Radivactivity Release> ICs

Mutrunit stations with shared safety functions shouid further consider how this IC may affect more than one unit
and how this may be & factor In escalating the emargency class.

Piant-Specific Information:

Per Calvert Ciiffs Technical Specifications, the functions required to be operabie during Cold Shutdown and
Refueling modes and are associated with maintaining required shutdown condtions (temperature, pressure, and
subcrticality) are:

Reactivity Control Systems (TS 3.1)

Coalant Loops and Coolant Circulation (TS 34.1, 388)
RCS Safety Valves (TS 3.4.2)

Overpressure Protection System (TS 34.83)

On-Ste Power Sources (TS 3.8)
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are not addressed under this Intiating Condition. RCS leakage (e.g., requinng use of the Charging/HPSI
Subsystems or resuling from Overpressure Protection System malfunctions) are addressed by IC BU2, RCS
Leakage, and the Radioactivity Release ICs related to uncovery of irradiated fuel. Boration systems are addressed
by EAL 2 discussed balow.

EAL 1 18 witten as:

Uncontrolied RCS Tempersature Increase of AT LEAST 10°F That Resuks in RCS Temperature GREATER

THAN 200°F

This corresponds to the inability to maintain required tempersture conditions for Cold Shutdown. The 10°F
thrashoid was picked to assune that minor cooling intermuptions ocsurming 8t the transition between Mude 4 end
Mode 5 (that are aiready addressed by GU1) do not result in uninecassary declaration of an Alert.

Uncontrolled means that the tempersture increase is not due to deliberats oparator action.

Cold Shutdown anc Refueling modes are defined by specific plant conditions - core reactivity condition and reactor
coolant tempersture/pressure.  Maintenance of the abilty to remove core decay heat addresses coolant
temperature. The reactivity condition is addressed by maintenance of required shutdown margin. At the Alert
emeargency classification, this corresponds to assuning that the reactor 15 not crical.

Thus, EAL 2 is wrtzen as.

Inadvertent Crticaity ss Determined by Valid Wide Range Logarthmic Channel indications

inadvertent means accidental or unintentional, e.g, the event occurred because procedures were not stnctly
adhered to.

Valid means that the indication is from instrumentation determinad to be operable in accordance with the
Technical Specifications or has been verffied by other independent methods such as indications displayad on the
control panels, reports from plant personnel, or radiological survey resuls.

Source Documents/References/Celculations

1. Technical Specifications

2. Abnormal Opersting Procedures
e ADP-3B, Abnormal Shutdown Cooling Conditions

3. NUREG 1448, Shutdown and Low-Power Operation at Commencial Nuciear Power Plants in the United States,
Draft for Comment, February 1992
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Emergency Ciassification Level ALERT

Applicable Operational Modes: 1,2, 3. 4

Calvert Citfs Intisting Condttion

GA3 Unplanned Loss of Safety System Annuncistors With Trensient In Progress
NUMARC Recognituon Category Systerm Malfunction

NUMARC Intiating Condition

SA4  Unplenned Lose of Most or All Safety System Annunciation or indication in Control Room With Exher (1)
& Signihcant Transient in Progress, or (2) Compensatory Nor-Alarming Indicators are Unavailable

Barmer Not Applicable
NUMARC Genenc Basis:

This IC and s associated <Genenc> EAL are intended to recognize the difficulty associated with montoning
changing plant condiions with the use of 8 major portion of the annunciation or indication equipment duning &
transient. Recognition of the availability of computer based indication equipment is considered [SPDS, plant
computer, etc).

Panned loss of annunciators or indicators includes scheduled maintenance and tasting activities.

Guantfication of most is arbitrary, however, & is estimated that f approximately 75% of the safety systems
annuncistors or indicators are iost, there s an increassed nsk that a degraded plant condttion could go
undetected. K is not intended that plant personnel perform a detailed count of the instrumentation lost but use
the value as & judgement threshoid for determining the severty of the plant conditions. This judgement is
supported by the specific opinion of the Shift Supervisor that addtional operating personnel will be required to
provide increased montoning of system operation to safely operate the unit{s).

k s further recognized that most plant designs provide redundant safety system indication from separate
uninterruptible power supplies. While failure of 8 large portion of annunciators is more likely than a failure of 8
large portion of indications, the concem s included in this EAL due to the difficuty associated with the
assessment of nlant condtions. The loss of specific, or several, safety system indicators should remsin as a
function of that specific system or component operability status. This will be addressed by the specific Technical
Specification. The intiation of a Technical Specification imposed plant shutdown related to the instrument loss
will be reported via 10 CFR 50.72. ¥ the shutdown is not in compliance with the Technical Specificat:on action,
the Unususl Event i1s based on <C QU4, Inability to Reach Required MODE Within Technical Specification Limits>.

[Ste-specific) annunciators or indicators for this <Genenc> EAL must include those dentified in the Abnormal
Operating Procedures, in the Emergency Opersting Procedures, end in other EALs (e.g., area, process, and/or
effluent rad montors, etc)

Sgnificant transient includes response to automatic or manually initiated functions such as scrams, runbacks
involving greater than 25% thermal power change, ECCS injections, or thermal power oscillstions of 10% or
greater

Cormpensatory non-alarming indications in this context include computer based information such as SPDS. This
should include all computer systems available for this use depending on specific plant design and subsequent
retrofts. ¥ @ major portion of the annunciation system and all computer monitoring <both> are unavailable
<such> that the additional operating personnel are required to monkor indications, the Alert is required,

Caivert Ciffs EAL Basis Document @12 June 15, 1883




EQUIPMENT FAILURE

Due to the limited number of safety systems in operstion duning cokd shutdown, refueling, and defueled modes,
no IC is indicated during these modes of opearation.

This Alert will be escalated to 8 Site <E>mergency if the operating crew cannot monitor the transiant in progress.
Plant-Specific Information.

Compensatory non-alarming indications include the Safety Peremeter Cisplay System [SPDS) and the plant
computer

Thus, the EAL is written as:

Unplanned Loss of 75% of Main Control Board Annunciators AND EITHER of the Foliowing:
* Piant Transient in Progress
*  SP0S Or Plant Somputer NOT Availabie

Transient means a condition that s
. Beyond tha expected stesdy-state fluctuations in temperature, pressure, power level, or watar leve!, and
. Beyond the normal manipulations of the Control Room operating crew, and
. Expected to require actuation of fast-acting automatic control or protection systems Lo bring the reactor
to a new safe, steady-state condrion.

Escalation to Ste Emergency would be based on plant transient response, occurrence of other equipment
malfunctions requiring operator actions outside the control room, or loss of additional monitoring instrumentation
{such as ICC instrumentation] required to determine plant condtions.

Source Documents/References/Calculations:

1. Abnormal Dperating Procedures
e ADP-7J, Loss of Vital 120V AC or 125V Vital DC Power

2. Updated Final Safety Analysis Report
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Emergency Clessification Level SITE EMERGENCY
Applicable Operational Modes: 1,2

Calivert Cliiffs Initiating Condttion:

GS1 Failure of BOTH Automatic AND Manual Reactor Trip

NUMARC Recognition Category Systern Malfunction

552  Failure of Reactor Protection System Instrumentation to Complate or Intiate on Automatic Reactor Scram
DOnce a Raeactor Protection System Setpoint Has Been Exceeded and Manual Scram Was NOT Successful

Barrer Not Applicable

NUMARC Genenic Basis

Automatic and manusl scrams are not considered successful f action away from the reactor control console was
required to scram the reactor.

Under these condiions, the reactor is producing more heat than the maximum decay heat load for which the
safety systems are designed. A Ste <E>mergency is indicated because conditions exist that lead to imminent
loss or potential loss of both fuel clad and RCS.  Akhough this IC may be viewed as redundant to the Fission
Product Barmer Degradation IC, s inclusion is necessary to better assure timely recognition and emergency
response. Escalation of this event to a General Emergency would be vis Fission Product Barmer Degradation or
<SEC Judgement> ICs

Plant-Specific Information

EDOPD, Post-Trip Immediate Actions, are described under IC GA1, Failure of Automatic Reactor Trip. As stated
under GA1, entry into the Alert emergency classification occurs whenever & is determined by the Shift Supervisor
that a required automatic reactor tip did niot occur, based on the entry condtions into EDPL. Entry into the Site
Emergency is made consistent with EORP-0 procedural requirements and so corresponds to not satisfying the
reactivity control crteria of EOPO. This means that both automatic and manual actions were not effective in
bringing the reactor subcrtical and that entry into EDP8, Functional Recovery Procedure, is required.

Thus nheEALasmmnas

EORB memdmyﬁuadu‘.nslmphmmdpereopo Post Trip immediate Actions, Resctivity
| Control

Can NOT s used because the ability to meet the final acceptance critenis is the appropniate conocem, not whether
intermediate acceptance crtena are not being achieved at one point in time

Source Documents/References/Caiculations:

1. Emenrgency Operating Procedures
o EORQ, Post-Trip immediate Actions
¢ EDPB, Functiona' Recovery Procedure
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Emergency Classification Level SITE EMERGENCY

Applicable Operstionsl Modes: 1.2, 3, 4

Catvert Ciffs intiating Condtion

GS2 Complete Loss of Function Needed to Achieve or Maintain Hot. Shutdown
NUMARC intisting Condttion:

§54 Complete Loss of Function Needed to Achieve or Maintain Hot Shutdown

Barmer. Not Applicable

NUMARC Generic Basis:

This <IC and s associated Generic EAL> address complete loss of functions, inciuding ultimate heat sink and
reactivity control, required for hot shutdown with the reactor st pressure ancd tempersture. Uider these
condttions, thare is an actual major failure of & system intended for protaction of the public. Thus, deciaration
of a Swe <E>mergency i1s warranted. Escalation to General Emengency would be via <Radioactivity Release, Fission
Product Barmer Degradation, or SEC Judgement> ICs.

Mult-untt stations with shared safety functions should further consider how this IC may affect more than one unit
and how this may be & factor in escalating the emerpency class.

cific_Information:

Per Calvert Citfs Technical Specifications, the following functions sre required to be operable during Cold
Shutdown and Refueling modes and are necessary to maintain Hot Shutdown (Mode 4) conditions {temperature,
pressure, and suboriticality):

Reactivity Control Systems (TS 3.1)

Coolant Loops and Coolant Circulation (TS 34.1, 388)
ECCS Subsystems (TS 352, 35.3)

Refueling Water Tank (TS 354)

Safety Valves (TS 34.2)

Service Water System (TS 3.7 4)

Overpressure Protection System (TS5 34.83)

On-Site Power Sources (TS 3.8)

Monionng instrumentation (TS 3.3.3)

Reactor Coolant System Vents (TS 34.13)

AL and DC power systems availability are separately addressed under the Loss of Power Event Category. Thus,
these are not addressed under this Initisting Condition. The Overpressure Protection System and Reactor Coolant
System Vents sre not directly relsted to core cooling and subcrticality functions. Failures of these systermns
functions resuling are addressed by Fission Product Barmer Degradation ICs. Loss of Mantoring Instrumeantation
is not directly relatad to maintaining subcrticality and heat rermoval functions, and therefore is not required to
be addressed by this IC
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to &t least one SG is necessary to achieve Hot Shutdown conditions under natursl circulation condtions. Around
the transition from Mode 3 to Mode 4, the Shutdown Cooling System (SDCS) s typically used as the means to
remove sensible end decay heat. Once the SOCS is placed in service, the steam generator heat sink capabilty
is no longer necessary. Thus, the EAL reflects that netther the stesm generators nor Shutdown Cooling are fully
capable of performing heat removal functions. The applicable acceptance critenia for Core and RCS Heat Removal
are shown on the Safety Function Status Checks and are fully explained under the basis information for EAL FCB1,
Safety Function Status/Functional Recovery.

Thus, EAL 1 is wrkten as:

EOP-8, Functional Recovery Procedure, 1s Implemented AND Ether of the Following:

* Reactivity Control Acceptance Creteria Can NOT Be Met

e Shutdown Cooling is NOT In Service AND Core and RCS Heat Removal Acceptance Critaria Can NOT
Be Met

I =

Can NOT is used because the abilty to meet the final acceptance criteria is the appropriate concern, not whather
intermediate scceptance criteria are not being achieved at one point in time

In service means that the SDCS s in the proper configuration for RCS heat rermoval (SDCS isolation valves open,
LPSI pumps opersting, etc ) and is considered “operable” as defined in the Calvert Ciffs Technical Specifications
Section 16

in order for there to be a path for heat removal between the core and the steam generstors or the shutdown
cooling system, there must be enough RCS liquid inventory to maintain netursi circulation. Recent information
from the CE Owners Group indicates that two-phase natursl circulation (refiux boiling) works very well and will
maintain the RCS between 200 'F and 300 ‘F. This requires that the RCS water level be below the top of the
hot legs Per ADP-3B, Atachment 14, 50* RVLMS Indication corresponds to the middie of the hot leg and is
the 5th RVLMS slarm level Staying above this level [and below the top of the hot legs at the 71° level) assures
that, at & minimum, reflux boiling can be maintained.

Thus, EAL 2 15 wrtten as:

Zero (0} Indicated Subcooling Margin Determined Using CET Temperstures AND Vaiid RVLMS Level
Indication of LESS THAN 50 Inches

Per Technical Specification Table 1.1, Operational Modes, the required SOM is K, less than 0.99 for Mode 4
(Hot Shutdown). The existence of & posttive startup rete that could not be eliminated by operation of any reactivity
control mechanism corresponds to conditions where 8 major function intanded for the protection of the public
has failed and therefore meets the threshoid for 8 Site Emergency classification

Source Docurments/ References/Caiculations
1. Technical Specifications

2. Abnormal Operating Procedures
¢ ADP-3B, Abnarmal Shutdown Cooling Conditions

3. Emergency Operating Procedures
* EOR-8, Functional Recovery Procedure

4. Internal Memorandum, J. R Hillto R L Wenderlich, CE Operations Subcommittae Meeting - Trip Report, April
16, 1883
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Emergency Classification Level SITE EMERGENCY

Applicable Operational Modes 5, 6

Calvert Ciiffs Intuating Condttion:

Loss of Water Leval That Can Uncover Fuel in the Reactor Vessel

NUMARC Intuating Condttson

8S5 Loss of Water Level in the Reactor Vessel That Has or Will Uncover Fuel in the Reactor Vessel

NUMARC Generic Basis:

Under the conditions specified by this IC, severe core damage can occur and reactor coolant system pressure
boundary intagriy may not be assured. < For PWRs, this IC covers sequences such as prolonged boiling following
loss of decay heat removal.

Thus, declaration of & Site <E>mergency is warrantaed under the conditions specified by the IC. Escalation to &
General Emergency is via <Radioactivity Release IC RG1, Off-Ste Dose of AT LEAST 1 REM (EDE+CEDE) Whole
Body or 5 REM (CDE] Thyroid>.

Plant-Specific information:

Sequences that can result in uncovery of fuel in the reactor vessel (indirectly by prolonged boiling) include leakage
through SG nozzie dams, pipe breaks in the Shutdown Cooling (SOC) System or Chemical & Volume Control
Systern (CVCS), or loss of the SDC function. These leakage sources are outside the reactor vessel at most could
only result in water level decreases to the bottom of the hot leg elevation. This water level decrease would cause
oss of SOC suction. incore instrumentation (ICI) penetrations for Calvert Ciffs are through the vessel head
Thus, these do not have to be considered for this IC.

A review of attachments to ADP-3B, Abnormal Shutdown Cooling Condiions, shows that depending on previous
power history and assuming an inkial RCS temperature of 140°F, boiling in the core can bagin in as Iittle as 7
minutas following loss of SDC during midoop operation. ADR-3B also shows that under these conditions, without
any operstor action, core uncovery can begin within about BO minutes after loss of SOC.

Available methods to restore RCS inventory snd to remove core heat include restoring the SDCS, injecting into
the RCS from the Refueling Water Tank (RWT) using the HPS!, LPSI, CS or charging pumps, using the steam
generators as & hest sink, using the Refueling Pool as a heat sink, aligning 8 LPSI pump to take suction from the
RWT, or even injecting into the RCS using Safety Injection Tanks (STs). Given the number of methods to restore
inventory, and the amount of time available, it 1s highly uniikely that this IC will be entered.

Thus, the EAL is wrtten as;

ADP-3B, Abnormal Shutdown Cooling Condiions, is Implemented AND ANY of the Following Conditions
Exist:

* ARernate Methods for Restoring RCS inventory Are NOT Effective

* Valid RVLMS Reading Indicating 0% Lavel

* Vald CET Reading indicating Superheat Conditions
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NOT Effective means that inventory is riot being restored based on available operable inscrumentation readings
such es CETs, RVLMS, Hot Leg Level, or from decreasing level indications from applicable suction sources such
as the RWT, containment sump, or SiTs.

Valid means that the indication is from instrumentation determined to be operable in accordance with the
Technical Specifications or has been verfied by other independent methods such as indications dispiayed on the
control panels, reports from plant personnel, or radiological survey results. For exampie, under condtions where
the CETs and the RVIMS are disconnected to allow reactor vessel haad removal, these instrument readings
would not be valid.

Source Documents/References,/ Calculations:

1. Abnormal Opersting Procedures
* ADP-3B, Abnormal Shutdown Cooling Conditions
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Emergency Classfication Level GENERAL CWVERGENCY
Appiicabe Operational Modes: 1
Caivert Ciffs Intiating Condition:

(GG1 Failure of BOTH Automatic AND Manual Reactor Trip -AND-
Extreme Challenge to the Ability to Cool the Core

NUMARC Recognition Category System Malfunction
NUMARC Intiating Condrion:

SG2  Feilure of the Reactor Protection System to Complete sn Automatic Scram and Manual Scram was NOT
Successful and There 15 Indicatior of an Extreme Challenge to the Abiity to Cool the Core

Barmer. Not Applicable
NUMARC Genenc Basis:

Automatic and manual screms are not considered successful f action away from the reactor control console is
required to scram the reactor.

Uinder the condttions of this IC and ts associated <Genenc> EAL, the efforts te bring the reactor subcritical have
been unsuccessful and, 8s & result, the reactor is producing more heat than the maximum decay heat load for
which the safuty systems were designed. Although there are capabilties eway from the reactor control console,
such as emergency boration, < the conti .. \g temperature rise indicates that these capabiliuies are not effective.
This stustion could be a precursor for & ~ore mek sequence

For PWHs, the extreme challenge to the abilty to coul the core s intended to mean that the core ext
temperatures are ot or approaching 1200°F or that the reactor vessel water level is below the top of the active
fuel, <

Another considerstion is the inability to intially remove heat duning the early stages of this sequence. For PWRs,
f emargency feedwater flow is insufficient to remove the amount of heat requined by design from at least one
steam generstor, an extreme challenge should be considered to exist. <

in the event ether of these challenges exist at @ time that the reactor has not been brought beiow the power
associated with the safety system design [typically 3% to 5% power], 8 core mek sequence exists. In this
sttuation, core degradation can ocour rapidly. For this reason, the General Emenrgency declaration is intended
to be anticipatory of the fission product barmer matrix declaration to permit maximum offste intervention tme.

EOPQ, Post-Trp Immediate Actions, sre described under IC GA1, Feilure of Auomatic Reactor Trip. As stated
under 3S1, entry intu the Ste Emergency classificstion means that both suomatic and manual reactor thp were
not effective in bringing the neactor subcritical and that functional recovery of reactavity control i required in
accordance with EDOP-8.  Escalation to the Genersl Emergency is indicated whenever Reactor power is not
inserting the control rods, tripping the CEDM mator generator sets or perforrming emergency borstion end there
are indications of inadequate core cooling.
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Thus, the EAL 1s written as:

EDP-8, Functional Recovery Procadure, is impiermentad AND Both of the Foliowing:
* Reactivity Control Can NGT Meet Acceptance Creara AND
¢ Core and RCS Heat Removal Can NOT Meet Acceptance Crtena

Can NOT is used because the abiltty to meet the final acceptance crtens is the appropriate concern, not whether
intermadiate acceptance critena are not being acheved at any given moment.

Source Documents/References/ Caloulations:

1. Emergency Operating Procedures
¢ EOROD, Post-Trp immediate Actions
e EORE, Funcuone! Recovery Procedure
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ELECTRICAL

Applicable Operational Modes. ALL
Calvert Ciffs Intugting Condttion.
EU1 Loss of Off-Site Power

NUMARC Recognition Category System Malfunction
NUMARC Intiating Condition:
SU1  Loss of All Off-Site Power to Essential Busses for Greater Than 15 Minutes

NUMARC Generic Basis'

Prolonged ioss of AC power reduces required redundancy and potentially degrades the leval of safety of the plant
by rendering the plant more vulnerable to & complete Loss of AC Power [Station Blackout). Ffteen minutes was
selected as a threshold to exclude transiert or momentary power losses.

Mul-unit stations with shared safety functions should further consider how this IC may affect more than one unit
and how this may be a factor in escalating the emergency class.

Plant-Specific_infarmation:

Procedure EOP-2, Loss of DH-Site Power, would be impiemented under the conditions of concern. ADFP-3F applies
to the other operational modes when the plant is critical. Per EDP-2, the following are symptoms of a ioss of off-
ste power

Momentary loss of Control Room lighting on both Units.
S00KV Red Bus and Black Bus power available lights are de-energized
Diesel Generators automaticslly start.

13KV Service Buses 12 and 22 power availabie lights are de-energized
No RCPs are running on ether Untt.

Reactor Trip occurs due to RCS low fiow

For consistency with procedural requirements and to reflect potential severity, seperate EALs have been
developed for hot & 4 cold conditions. With the plant (aitially operating in Mode 1 or 2, EOP-2 would be entared
on & loss of off-site power. Under these conditions, restoring off-site power is expected to take no less than 15
minutes based on procedure implementation. Therefore, EAL 1 does not use the genenc 15 minute threshold.

Thus, EAL 1 1s written as:

I EOP-2, Loss of Off-Site Power. Implemented On Ether Unit I

EAL 2 addresses loss of off-site power when EDP-2 does niot apply.

Thus, EAL 2 18 written as:

I Loss of Dff-Ste Power for GREATER THAN 15 Minutes I
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Source Documents,/References /Calculations

1. Technical Specifications

. ¢ TS 381 AC Sources

€ Emergency Operating Procedures
e EOP-2, Loss of Dff-Gte Power

3. Abnormal Operating Procedures
e ADP-3F, Loss of Off-Ste Power While in Modes 3.4, 5, or 6
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Emergency Classffication Level UNUSUAL EVENT
Applicable Operational Modes Al
EU2 Loss of Vital 125 Vot DC Power for GREATER THAN 15 Minutes

NUMARC Recognition Category System Malfunction

NUMARC Intuating Condttion.
SU7  Unplanned Loss of Required DC Power Duning Coid Shutdown or Refueling Mode Greater Than 15
Minutes

NUMARC Generic Basis:

The purpose of this IC and &s associated <Genenic> EAL s to recognize & loss of DC power compromising the
ability to monitor and control the removal of decay heat during Coid Shutdown or Refueling operations. This EAL
158 intended to be anticipatory in as much as the opersting crew may not have necessary indication and control
of equipmant needed to respond to the loss.

Unplanned s included in this IC and EAL to preclude the declaration of an emergency as & result of planned
maintenance sctivities. Routinely, plants will perform maintenance on 8 train related basis during shutdown
penods. K is intended that the loss of the operating (operable] train is to be considered. K this loss results in
the inability to maintain cold shutdown, the escalation to an Alert will be per <GAZ, Inabilty to Maintain Plant in
Cold Shutdown>

(Ste-spectfic) bus voltage should be based on the minimum bus vokage necessary for the aperation of safety
related equipment. This voltage value should incorporate & margin of et least 15 minutes of operation before
the onset of inabiity to operate those loads. This voltage is usually near the minimum vokage selacted when
battery sizing i1s performed. Typically, the value for the entire battery set is approximately 105 VDC. For a 60
cell string of battemes the cell voktape <is typicelly> 1.75 voks/cell. For 8 58 string battery set the minimum
voltage s typically 1.81 voits/cell.

Plant-Specific_information:

The 125 vok dc and 120 volt vital ac systems for the plant are divided into four independent and isolated
channels. Each channel consists of one battery, two battery chargers, one dc bus, multipie dc untt control panels,
and two inverters. Each inverter has an associated vital ec distrbution panel board. Power to the dc bus, dc
unt control panels, and inverters 1s supplied by the station battenes and/or the battery chargers.

Esch battery charger is fully reted and can recharge & dischanged battery while at the same time supplying the
steady state power raguirements of the system

A reserve 125 volt dec system for the plent s completely independent and isolated from all four separation
groups, yet is capable of replacing any of the 125 vok dc battenes. This system consists of one battery, one
battery charger, and the associated DC switching equipment. Only the battery may be transferred for
replacement duty

The 125 volt dc bus 11 provides control power for equipment associatad with load group A for both units. The
125 vok dec bus 21 provides control power for eguipment associated with load group B for both units. The 125
volt dc buses 12 and 22 ere used to supply power to the computer inverters, diesel genarator 12 control
circuits, control noom emergency lighting, and two channels of the 120 vok vital ac system.
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There 15 one battery charger fed from Unit 1 and another battery charger fed from Unit 2 connected to each
125 vok dc bus. The ac power for both battery chargers per bus is obtained from the same load group. The
reserve battery is connected to ks own charger when & is not connected to & safety related 125 vok dc bus.

. Each of the four 125 vok dc power sources is equipped with the following instrumentation in the control room
to enable continual operator assessment of 125 vokt dc power source condition:

OT bus undervokage slarm

Battery current indication

Charger current indication

Charger malfunction alarm [including input ac undervoltage, output dc undervokage, end output dc
overvotage)

¢ [C bus voltage indication, and

¢ DC ground indication

Components affected by the loss of 125 voit dc buses 11, 12, 21, or 22 are histed in table EU2-1

Thus, the EAL is witten as

ADP-7J, Loss of 120 Vok Vieal AC or 125 Vok Vial DC Power, s impiemented AND 125 Vok DC Power
Lost for GREATER THAN 15 Minutes

Source Documents/References/Calculations:

1. Abnormal Oparating Procedures
e ADP-7J, Loss of 120 Vok Vital AC or 125 Vok Veal DC Power

. 2 Updated Final Safety Analysis Report
3 BG&E Drawing 61-030E, Single Line Diagram, Vital 120V AC & 125V DC - Emergency 250V DC

4. BGSE Drawing 61057, Block Diagram - Auxiliary System Load Groups - Units 1 & 2
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Table E-1: Effects of Lost 125 Vok DC Buses 11, 21, 12, end 22

Loss of Loae of Loes of Loss of

11 125 vok dc Bue 21 125 wok oc Bus 12 125 woit dc Bus 22 125 wolt dec Bus
Channel ZD ESFAS ard AFAS Channel ZE ESFAS and AFAS Channe! ZF ESFAS ard AFAS Chamne! 26 ESFAS and AFAS
Sensor Cabnets de-enorgzed Sensor Cabnets de-energeed Sensor Catwnets de-energueed Sensor Catsnets de-anergeed
ONTMT Arme Rad Morvor out ONTMT Ares Rad Mormor out | ONTMT Ares Red Monstor out | ONTMT Ares Rad Montor
of sanace of sarwce of servce out of service
Charvel A APS Catwnat de- Charne! B APS Catwnet de- Channe! C RPS Cabnet de- Channel D APS Catwnat de-
snorgrod energzed energzed energized

Loss of 11 EDG field flash and
CONUrol power the start
Bolenods fal shut [Unt 1 ony)

Loss of 12 EDG fieid fash and
CONtrol power the starn
solanonds fal s (Ut 2
oy

Loss of 12 EDG fieid flash end
control power, the slart
soionmds fail shut ¥ sligned to
Untt 1

Loes of 12 EDG field flash

and control power. the stert
sowencds fail shut f eligned
to Uit 2

Loss of breaker posmOn

nication

© Normal power supply to the
TIA/21A and 12A722A
RCPs
11721, 12/22. 15/285
ot 16/26 4 KV buses
11A721A 118/218,
12A/22A and 128 228
480 Voi Busas

11 end 12 13 KV buses
{Unst 1 oniy)

Loss of breaker postion
nchcaton
NOrTE! power supply 1o
the 11B/218 and
128 /228 RCPs
13/23 and 14/24 A KV
busos
134/238 138/238
14A/242, arxd 148248
480 Vo Buses

Loss of Unt 2 Anrwunciation

Al Unet 1 Annuncsetor ights
ge-energized (Status Paneis
rarman energzed)

CC CNTMT SUPPLY faiie shut

CC CNTMT RETURN fails shut

12 86 AFW 5TM SUPP &
BYPASS veives fail shut

11 86 AFW §TM SUPP &
BYPASS vaves fal shut

Loss of SAW to the Turtne
Buliding

Loss of SAW 0 the Turtsne
Building

W and PA mey be lost due o
ss of SAW w the Turtwe
Buiiding

14 and PA may be lost due o
ioss of SAW w the Turtine

Building

Crannel A ESFAS and AFAS
Actusuon Cabnets de
energuzed

Charvel B ESFAS and AFAS
Actuation Catenets de-
enaryeed

11/21 SAW. 11/21 CC o
11./21 ECCS Purng Room HX
SW outiet vaives fail open

18722 BRW. 12/22 (L. and
12/22 ECCS Pump Room HX
SW outiet vavos fail open

11/21 Main Steam Effiuert
Rad Montor out of serwce

12/22 Man Staam Effiuant
Rad Moo out of serwce

11 e 12 SFP Heat
Exchangers lose coolng fiow
due to SAW outiet OVs failing
shut (Unit 1 only)

11 and 12 SFF Heat
Exchangers lose cooling Row
due to SRW outiet CVe failing
shut {Untt 1 oniy)

11727 MSIV loses postion
echcaton, bt can sl be
cinsad from 1003 /2003

12/82 M8V losns posion
Incication. but can sl be
closed from 10036,/2003
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ELECTRICAL

Table E-1: Effects of Lost 125 Vok OC Buses 11, 21, 12, and 22

Lowes of Lose of Lowe of Loes of
11 125 vok dc Bus 21 125 vor e Bue 12 125 ok & Bus 22 125 vok dc Bus
CNTMT High Range Monitor CNTMT High Renge Monitor
Channe! A out of service Chanvwel B ot of serace
Loss of open sgnel to the
Turtene Bypass Veives and
loss of guick open sgnal to the
ANV (Ut 1 ony)
Aux Spray Vaive feils shut
1A gdownstream of the ONTMT
A Control Veive s wolsted
[*OCNTMT A ISOLATED 1A
2085CV CLOSED" slarm docs
NOT actuste)
CNTMT Geseous Montor out
of servce
Gaseous end Liguwd Waests
riease control vaves feil shut
(Ut 1 ordy)
118/21B and 128,228
ACPs sre untnppable from
1006,/ 2008
Loss of letdown due to 1/2
CVC-516CV taling shut
AFW Turtene Dirvan Tren
Fow Cortrol Vahes 11 86
ondd 12 SG fail open [Une 1
ordy)
PORV-A04 inopersbie n MPT
ENABLE [Untt 1 oniy)
TCHs 1 end 5 trp TCBs 2. 6. end 8 tp TCBe 3edd 7 U TCBs 4 and 8 tp

On 1C13. loss of position
rcheators for 12 D/G SUPP

On 1C13, loss of postion
ncheations for 12 D/C SUPP

AND ATN UNIT 2 SRW SYS AND AT UNIT 1 SRW 8YS
valvas and the weives fall opon wihves and the veives feil
apen
Loss of plert oacilfograph
{Ure 1 ondyl
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Emergency Classification Leve! ALERT

Applicable Operstional Modes: 5, B

Calvert Ciffs intusting Condition:

EA1 Suation Blackout While On Shutdown Cooling
NUNMARC Recognition Category System Malfunction

NUMARC Intisting Condttion:

SA1  Loss of Al Off-Site Power and Loss of All On-Ste AC Power to Essential Busses During Coid Shutdown
Or Refueling Mode e

Barmer. Not Applicable
NUMARC Genenc Basis:

Loss of all AC power compromises all plant safety systems requining electnc power including RHR, ECCS,
Containment Heat Rermoval, Spent Fuel Heat Removal end the Ukimate Heat Sink. When in cold shutdown,
refueling, or defueled mode the event can be classified as an Alert because of the significantly reduced decay
heat, lower tempersture and pressure, increasing the time to restore one of the emergency busses, relative to
that specified for the Site Emergency EAL. Escalating to Site <€>mergency, if appropniate, is by <Radioactivity
Release or SEC> Judgement ICs. Fifteen minutes was selected as a threshoid to exclude transient or momentary
power losses.

Plant-Specffic Information

Section X of ADP-3B addresses loss of 4 kV power supplies interrupting shutdown cooling. This EAL addresses
Suation Blackout conditions during cold shutdown or refueling,

Thus, the EAL s written as:

ADP-3B, Abnormal Shutdown Cooling, is Implernented Due to Loss of 4 kV Power Supplies For GREATER
THAN 15 Minutes

Source Documents/References/Calculations

1. Abnormal Opersting Procedures
* ADP-3B, Abnormal Shutdown Cooling
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Emergency Classffication Level ALERT

Applicable Operational Modes: 1,2,3, 4

Calvert Cifts Intiating Condttion:

EAZ Only One AC Power Source Available to Supply 4 kV Emargency Buses

NUMARC Recognition Category Systern Malfunction

NUMARC, Initisti ndition:
SAS AU Power Capability to Essential Busses Reduced to 8 Single Power Source for Greater Than 15 Minutes
Such That Any Additional Single Failure Would Resuk in Station Blackouwt

Barner. Not Applicabie

NUMARC Genernic Basis:

This IC and s associated <Genenic> EAL are intended to provide an escalation from IC <€U1, Loss of Of-Site
Power> The condition indicated by this IC is the degradation of the off-site and on-site power systems such that
any addtional singie failure would result in & station blackout. This condition could occur due to 8 loss of off-site
power with a concurrent failure of one diesel generator to supply power to ks emergency busses. Another
related condrion could be the loss of all off-ste power and ioss of un-site emergency diesels with only one train
of emergency busses being backfed from the unt main generator, or the loss of on-site emergency diesels with
only one train of emergency busses being backfed from off-site power. The subsequent loss of this single power
source would escalate the event to 8 Site <E>mergency in accordance with IC <ES1, Station Blackout>.

<Genenc> EAL 1b should be expanded to identify the control room indications of the status of Ste-specific power
sources and distribution busses that, if unavailable, establish single failure vulnerability.

At mult-unit stations, the EALs should silow credt for operation of installed design features, such as cross-ties
or swing diesels, provided that abnormal or emergency operating procedures address their use. However, these
stations must also consider the impact of this condition on other shared safety functions in developing the site
specific EAL.

Plant-Specific information

The EAL sddresses conditions while opersting in Modes 1, 2, 3, or 4 under which only one method is available
to supply the emengency buses and ioss of that method will result in & Station Blackout.

Thus, the EAL is written as:

Onty One Source [Off-Site or Diesel) Available to Suppoly Bus 11 Or 14 (Bus 21 Or 24) tor GREATER THAN
15 Minutes AND Unit Not on Shutdown Cooling

Under condtions where dissel genarator 12 1s supphang power to one Unit, it should not be considered availabie
&8s 8 power source for the other Untt.
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Source Documents/References/ Calculations:

. 1. Updated Final Safety Analysis Report
¢ Section 8, Eiectrnc Power Systemns

2. Emergency Operating Procedures
e EORZ, Loss of Off-Ste Power

3 Technical Specifications
e TS 382, OnSte Power Distribution Systems
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ECTRICAL

Loss of 125 Volt DC Power AND Reactor Trip




EECTRICAL

Emergency Classification Level SITE EMERGENCY

Applicabie Operational Modes: 1,2, 3. 4

Calvert Cliffs Inttiating Condttion:

ES1 Station Blackout

NUMARC Recognition Category System Malfunction

SS1  Loss of All Offste Power and Loss of All Onsite AC Power to Essential Busses

Barrier: Not Applicable

NUMARC Genenc Basis:

Loss of all AC power compromises ell plant safety systems requining electnic power including RHR, ECCS,
Containment Heat Removal and the Ukimate Heat Sink. Prolonged loss of all AC power will cause core uncovering
and loss of containment integrity, thus this event can escalate to @ General Emergency. The (Site-specific) time
duration should be selected to exclude transient or momentary power losses, but should not exceed 15 minutes.

Escalation to Generasl Emergency is via Fission Product Barmer Degradation or IC <€G1, Prolonged Station
Blackout>

Multi-unit stations with shared safety functions should further consider how this IC may affect more than one unt
and how this may be a factor in escalating the emergency class

The Calvert Cliffs EAL is based on NUMARC. Ertry into EDR7 corresponds to the NUMARC-specified conditions
Under these conditions, & is expected that restonng off-ste power wouid take greater than 15 minutes.
Therefore, CCNPP does not include the generic 15-minute threshold.

Thus, the EAL is wrtten as:

I EDOR-7, Sxation Blackowt, is Implemented I

Source Documents,/References/ Calculations:

1. Technical Specffications
¢« TS 381 AC Sources

2. Emergency Operating Procedures
e EOP-7, Seation Biackout

3. Updated Final Safety Analysis Report
¢ Section B, Electrnc Power Systems
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. FLECTRICAL

Emergency Classification Level SITE EMERGENCY
Applicable Operationsl Modes: Al

Catvert Ciffs intiating Condttion:

Loss of All 125 Volt DC Buses

NUMARC Recogniion Category System Malfunction
NUMARC Intiating Condtion:

S53  Loss of All Vital DC Power
SS6  Inability to Monttor & Signfficant Transient in Progress

Barrier. Not Applicable

NUMARC Genenc Basis:

[S83]

Loss of all OC power compromises ability to montor and control plant safety functions. Prolonged loss of all DC
power wili cause core uncovering and loss of containment integrty when there s significant decay heat and
sensible heat in the reactor system Escalation to 8 General Emengency would occur by <Radicactivity Release,
Fission Product Barmer Degradation, or SEC> Judgement ICs. Fifteen minutes was selected as & threshold to
exclude transient or momentary power i0sses.

Muk-unit stations with shared safety functions should further consider how this IC may affect more than one unt
and how this may be a factor in escalating the emeanrgency class.

(SSB]

This IC and s ssscciated <Genenc> EAL are intended to recognize the insbiity of the control room staff to
monitor the plant response to a transient. A Ste <E>mergency is considered to exist if the control room staff
cannot monitor safety functions needed for the protaction of the public.

[Sre-specific) annunciators for this EAL should be limited to include those identified in the Abnormal Operating
Procedures, in the Emengency Operating Procedures, and in other EALs (e.g. red manistors, etc.).

Compensatory non-alarming indications in this contaxt include computer based information such as SPOS. This
should include all computer systems available for this use depending on specific plant design and subsequent
retrofis.

Sgnificant trensient includes response to awomatic or manually intiated functions such 8s screms, runbacks
involving greater than 25% thermal power change, ECCS injactions, or thermal power oscillations of 10% or
greater.

[Sre-Specific) indications needed to montor safety functions necessary for protectian of **.¢ public must include
control room indications, computer genersted indications and dedicated annunciation capabiity. The specific
indications should be those used to determine such functions as the abilty to shut down the reactor, maintain
the core cooled and in & coolable geometry, to remove heat from the core, to maintain the reactor coolant
system intact, and to maintain the containmant intact.

Planned actions ere excluded from this EAL since the loss of instrumentation of this magnitude s of such
significance dumng a8 transient that the cause of the loss is not an ameliorating factor.
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BLECTF "N

Plant-Specific Information:

Because of the 125 Vot DC and Annunciator design st Calvert Cliffs, NUMARC ICs SS3 and SS6 have been

‘ combined into one IC for Calvert Cliffs. The Vial [Class 1E) 125 V DC power system is fully described under IC
EU2, Loss of Vieal 125 Vok DC Power for GREATER THAN 15 Minutes. Review of the information in Table E-1
shows that if all 125 Vot DC buses were lost, the resulting plant response meets the threshold for a Site
Emergency.

Thus the EAL is written as:

Loss of 125 Vok DC Buses 11, 12, 21 And 22 l

1. Abnormal Operating Procedures
o ADP-7J, Loss = 120 Voit Vita! AC or 125 Voit V&> #Power

2. Emergency Operating Procedures
e EOPD, Pust-Trp immediate Actions

3 Updated Final Safety Analysis Report
¢ Section B, Electrc Power Systems
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ELECTRICAL

Emergency Claseffication Level GENERAL EMERGENCY

Appiicable Operstions! Modes. 1.2, 3. 4

Calvert Cifffs Inttuating Condttion:

EG1 Prolonged Station Blackout

NUMARC Recognition Category System Malfunction

NUMARC Inttiating Condttion:

SG1 Prolonged Loss of All Off-Ste Power and Prolonged Loss of All Onsite AC Power
Barrier. Not Applicable

NUMARC Genenic Basis

Loss of all AC power compromises all plant safety systems requinng electnc power including RHR, ECCS,
Containment Heat Rermoval and the Ukimate Heat Sink.  Prolonged loss of all AC power will lead to loss of fuel
clad, RCS, and containment. The (Sta-specific) hours to restore AC power can be based on & ste blackowt coping
snalysis performed in conformance with 10 CFR 5063 and Regulatory Guide 1.155, Station Blackout, as
available, with spproprate sllowance for offste emergency response. Although this IC may be viewed as
redundant to the Fission Product Barmer Degradation IC, s inclusion 16 necessary to better assure tmely
recognition and emenrgency response.

This IC is specified to assure that in the unlikely event of & prolonged station blackout, timely recognition of the
seriousness of the event occurs and that declaration of 8 General Emergancy occurs as early as is appropriate,
based on a reasonable assessment of the event trajectory.

<The likelihood of restoning &t least one emenrgency bus shoukd be based on & reslistic appreisal of the situation
since 8 delay in en upgrade decision based on only & chance of mitigating the event could resuk in 8 kss of
valuable time in prepaning and implementing public protactive actions>

in addition, under these conditions, fission product barmer montonng capability may be degraded. Although &
may be dfficuk to predict when power can be restored, & 18 necessary to give the <SEC> s reasonable idea of
how quickly [slhe may need to declare 8 General Emergency based on two major considerstions:

1. Are there any present indications that core cooling is already degraded to the point that Loss or Potential
Loss of Fission Product Barmers is IMMINENT? <Refer to Fission Product Barmer Degradation EAL Tabie
for more information>.

2. ¥ there are no present indications of such core cooling degradation, how likely 18 & that power can be
restored in tme to assure that 8 loss of two bamers with 8 potential woss of the third barmer can be
prevented?

Thus, indication of continuing core cooling degradation must be based on Fission Product Barmer monitoning with
particular emphasis on <SEC> judgement as & relates to IMMINENT Loss or Potential Loss of fission product
barmers and degraded abiity to monitor fission product barmers.

Muti-unit stations with shared safety functions should further consider how this IC may affect more than one untt
and how this may be » factor in escalating the emargency class.
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Plant-Spectfic information:

Under conditions where a diesel generator is supplying power to one Unit, & should not be considered available
as a power supply for the other Unit.

The first part of this EAL cormesponds to the threshold conditions for IC ES1, Station Blackowt for GREATER THAN
15 Minutes. The second part of the EAL addresses the condtions thet will escalate the SBO to General
Emergency. Occurrence of any one of these condituons following SBO is sufficient for escalation to General
Emergency. These conditions are: (1) SBO coping capabilty, or [2) indications of inadequate core cooling. Each
of these conditions is discussed below:

1. 880 Coping Capability

Calvert Cliffs falls within the four hour SBO coping catagory. The ability of each unit to cope with a four hour SBO
duration was based on an assessment of condensate inventory required for decay heat removal, Class 1E battery
capacity, compressed eir availabilty or menual operation of certain vaeles, effects of loss of ventilation,
containment wolaton valve operability, and reactor coolant inventory loss. A plant-specific analysis indicates that
the expected ates of reactor coolent inventory loss under S80 conditions do not resuk in core uncovery in @ SB0
of tour hours. Therefore, makeup systems in addition to those currently svailable under SB0 conditions are nat
required to maintain core cooling under natural circulation (including reflux boiling). Thus, conditions in which
restoration of AL power within 4 hours s NOT likely are included in the EAL

2 Indicatons of inadequate Core Cooling

Caivert Ciffs does not use Critical Safety Function Suatus Trees. Caivert Cliffs uses Safety Function Status Checks
developed by the Combustion Engineering Owners' Group (C£€ 0G) which are based on logic similar to that used
for CSFSTs developed for Westinghouse PWRs. The applicable acceptance creeria for Core and RCS Heat
Removal are shown on the Safety Function Status Checks. They are:

Swsam Generstors Available for RCS Hest Removal

1. Adequate secondary side liquid inventory in at least one steam generator as indicated by level between -170
and +30 inches, and

2 Adequate source of feedwater available to sssure continued liquid inventory available as indicated by
Condensate Storage Tank level graater than S feet, and

)

Seam Generators acting as effective heat sink as indicated by Cold Leg Temperstures (T, ) constant or
lowering

1. Adeguate core heat removal as indicated by Core Ext Thermocouple readings less than superhaated, and
2. Exher of the foilowing
¢ Natursi circulation established as indicsted by the tempersture difference batween Hot Leg Temperature
(V) 8nd Ty, , Of between 10 °F and SO °F, or
¢ Forced circulation effective s indicated by T ., - Ty, , less then 10 °F

Per CEN-152, superheated condtions indicate core uncovery and inadequate core cooling.
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BECTRICA

Thus, the EAL s written as:

EUP-7, Seation Bleckowt, is implermnented AND Any of the Following:
¢ Restoration of Power to ANY Vital 4kV Bus s NOT Likely Within 4 Hours
¢  Vald CET Readings Indicate Superheat Temperstures
L * Core and RCS Heat Removal Using Steam Generators Can NOT Meet Acceptance Crtena
TSI AT TS —

Valid means that the indication s from instrumentation determined to be operabie in accordance with the
Technical Specifications or has been verfied by other indications displayed on the control paneis.

Can NOT is used because the ability to meet the final scceptance critens is the appropniate concem, not whether
intermediate acceptance critensa are not being achweved at any given moment.

Source Documents/ References/ Calculations:

1. Emergency Operating Procedures
e EOP-7, Suation Blackout
s EORB, Functional Recovery Procedure

2 CEN-152, Emergency Procedure Guidelines
3. Letter, Daniel G. MacDonald (US Nuclear Regulatory Commission) to G.C. Creel (BGEE), Response to Station

Blackout Rule - Catvert Ciiffs Nuciear Power Plant, Unts 1 and 2, TAC Numbers 68525 (Unit 1) and 6B256
{Unit 2], October 10, 1880
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SECURITY

Emergency Classfication Level UNUSUAL EVENT

Appiicavie Operational Modes: AlLL

Caivert Ciffs intuating Conditior:

TU1 Confirmed Security Event With Potantial Degradation in the Level of Safety of the Plant
NUMARC Recogrition Category Hazards snd Other Condiions Affecting Plant Safety

NUMARC intiating Condttion

HU4  Confirmed Securtty Event Which Indicates @ Potential Degradstion in the Level of Safety of the Plant
Barmer  Not Applicable -

NUMARC Genenc Basis:

Thus EAL is based on [Ste-specfic) Site Securty Plan. Securtty events which do not represent at least a potential
degmdwonmu\elaveldsafatydmephmsmmpmadmdarmm?a.ﬂorhsonumsesundoﬁocm
5072 The plant Protected Ares Boundary is typically that part within the securtty isolation zone and is defined
in the [Ste-specific) securty plan. Bomb devices discovered within the plant Vial Area would resuk in <
escalation <to a higher emergency classification level via other Securty Event ICs>

Plant-Spacfic information:

The Caivert Cifffs EALs address the genenic areas of concern and include the ISFSI. Thus, EAL 1 is written as:

*Securty Emergency” or "Securtty Alert” Declared for
* Sabotage Wehin or to Plant Protected Ares
& intrusion Into or Attemptad Intrusion in Plant Protected Area

EAL 2 18 wrtten as:

*Securty Event” Declared for:
¢ Sabotage Within or to ISFSI Protected Area
¢ Perimeter Intrusion Into ISFSI Protected Area

Source Documents/References,/Calculations

1. BGAE Internal Memorandum, Torn Forpette [Emergency Planning Unk) to POSRC, July 28, 1986
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TA1 Security Event in the Plant Protected Ares

NUMARC Recognition Category Hazards and Other Conditions Affecting Plant Safety
HA4  Security Event in & Plent Protected Ares

Barrier: Not Applicable

NUMARC Genenc Basis:

This class of securty events represents an escalated threat to plant safety above that contained in the Unusual
Event For the purposes of this IC, & civil disturbance which penetrates the protected ares boundary can be
considered & hostile force. Intrusion into @ vital area by & hostile force will escalate this event to & Ste
<Emenrgency>.

Plant-Specific Information:

The Calvert Cliffs EALs address the generic areas of concern. Thus, EAL 1 is written as:

Forced Entry of Unauthoreed Personnel Into the Vital Area Affecting the Apility to Achieve or Mairtain

Safe Shutdown

EAL 2 is written as:

I Sabotage of Vital Area Equipment in Progress Affecting the Abilty to Achieve or Maintain Safe Shutdown I

The list of areas of concern fur Safe Shutdown ere shown below and are prominently displayed on the EAL Tabie.
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SECURITY

Areas of Concam for Safe Shutdown

‘ ¢ Control Room ¢ Electrical Penetration Rooms

¢ Control Room HVAL Room * Auxiliary Feedwater Pump Room
¢ Cable Spreading Room * Charging Pump Rooms
¢ Cable Chases ¢ Diesel Generator Rooms
e Switchgear Room * Refueling Water Tank (RWT] 11(21)
* ECCS Pump Room * Condensate Storsge Tank (CST) 12
* Service Water Pump Room * Pretreatad Water Storage Tank (PWST] 11(21)
¢ Companent Cooling Purnp Room ¢ Fuel Oil Storage Tank (FOST) 12

* Main Steam Penetration Room

This list of Safe Shutdown areas is displayed on the EAL Tables to assure thet sil areas related to Safe
Shutdown are considered by the SEC

Source Documents /References/Calculations:

1. BGSE internal Memorandum, Tom Forgette (Emergency Planning Unit) to POSRC, July 28, 1886
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SECURITY

Emergency Classification Level: SITE EMERGENCY
Applicable Operationsl Modes: ALL
et Bt
TS1 Security Event in & Plant Vital Ares
NUMARC Recognition Category Hazands and Other Condtions Affecting Plant Safety
HS1  Security Event in Plant Vical Area
Barmer.  Not Applicable
s

This class of security events represents sn escalated threat to plant safety above that contained in the Alert IC
in that a hostile force has progressed from the Protected Ares to the Vital Area. <>

Plant-Specific Information:
The Caivert Cliffs EALs address the genenc areas of concem.

Thus, the EAL s written as:

Security Threat '3esulting in imminent Loss of Ability to Achieve And Maintain Safe Shutdown of Either

Reactor

The list of areas of concem for Safe Shutdown are shown below and are prominently displayed on the EAL Table.

Areas of Concem for Safe Shukdown
* Control Room & Electrical Penetration Rooms
¢ Control Room HVAC Room * Auwilisry Fesdwater Pump Room
¢ Cable Spreading Room ¢ Charging Pump Rooms
* Cable Chases ¢ Diesel Generator Hooms
¢ Switchgear Room * Refueling Water Tank (RWT) 11(21)
* ECCS Pump Room ¢ Condensate Storage Tank (CST) 12
* Sarvice Water Pump Room ¢ Pretrested Water Storage Tank (PWST] 11(21)
* Component Cooling Pump Room ¢ Fuel Ol Storage Tank (FOST) 12
¢ Main Steam Penetration Room
This list of Safe Shutdown ereas is displayed on the EAL Tabies to assure that all sreas related to Safe
Shutdown are considered by the SEC.

Source Documents/References/ Calculations:

1. BG&E Internal Memorandum, Tom Forgette (Emergency Planning Unitj to POSRC, July 28, 1886
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SECURITY

Emergency Classification Level GENERAL EMERGENCY
B

TG1 Security Event Resulting in Loss of Ability to Reach AND Maintain Cold Shutdown

NUMARC Recognition Category. Hazards and Other Condiions Aftecting Plent Safety

HG1  Securty Event Resuling in Loss of Ability to Reach and Maintain Coid Shutdown

Barrier: Not Applicable

NUMARC Generic Basis

This IC encompasses conditions under which a hostile force has taken physical control of vital area required to
reach and maintain safe shutdown. <>

Plant-Specific Information:
The Caivert Cliffs EALs address the genenc sreas of concermn. Thus, the EAL is written as:

Immmmngmmsmwimwmmwmmdwmnuaor I
, e

. This would include areas where any switches that transfer control of safe shutdown equipment to outside the
control room are located.

The list of areas of concern for Safe Shutdown are shown below end are prominently displayed on the EAL Table.

Areas of Concern for Ssfe Shutdown
¢ Control Room * Elactnical Penetration Rooms
¢ Control Room HVAC Room ¢ Auxiliary Feedwater Pump Room
* Cable Spreading Room ¢ Charging Pump Rooms
» Cable Chases ¢ Diesel Generator Rooms
* Switchgear Room * Rafueling Water Tank (RWT) 11(21)
* ECCS Pump Room ® Condensate Storage Tank (CST) 12
® Service Water Pump Room ¢ Pretreated Watar Storage Tank [PWST]) 11(21)
* Component Cooling Pump Room ¢ Fuel Oil Storage Tank (FOST) 12
* Main Steam Penetration Room
This list of Safe Shutdown areas is displayed on the EAL Tebles to assure that all areas related to Safe
Shutdown are considered by the SEC.

Source Documents/References/ Calculations:

1. BG&E Internal Memorandum, Tom Forgette (Emergency Planning Unit) to POSRC, July 28, 1886
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Emergency Classification Level UNUSUAL EVENT

Applicable Operational Modes: ALL

Catvert Cliffs Inttiating Condition:

U1 Fre Within Protectad Area Boundary Not Extinguishad Within 15 Minutes of Detaction
NUMARC Recognition Category. Hazards and Other Conditions Affacting Plant Safety

HU2  Fire Within Protected Ares Boundary Not Extinguished Within 15 Minutes of Detaction

Barrier:  Not Apclicable

NUMARC Generic Basis:

The purpose of this IC is to address the magnitude and extent of fires that may be potentially significant
precursors to damage to safety systerns. This axcludes such tems as fires within administration buildings, waste-
basket fires, and other small fires of no safety consequence. This IC applies to buildings and areas contiguous
to plant vital areas or other significant buildings or areas. The intent of this IC is nat to include buildings (ie.,
warehouses) or areas that are not contiguous or immediately adjacent to plant vital sreas. Verification of the
alarm in this context maans those actions taken in the contro! room to determined that the control room alarm
15 NOt SPUMNOUS.

Escalation to a higher emergency class is by IC <1A1, Fire or Explosion Affecting Safe Shutdown>. <
Plant-Specific Information:

Each Calvert Cliffs unit uses the Abnormal Operating Procedures [ADP) SA through 8S to address fires within
the plant protected and vital aress that are of particular concern because they contain eguipment required for
safe shutdown. Fire in the Contral Room HVAC Room may iead to power being lost to the alternate shutdown

panels. Thus, the Control Room HVAC Room (Room $12) has been added to the areas of concern for safe
shutdown.

Areas of Concern for Safe Bhutdown
¢ Control Room * Electrcal Penetration Rooms
¢ Control Room HVAC Room * Auxiliary Feedwatar Purnp Room
¢ Cable Spreading Room ¢ Charging Pump Rooms
¢ Cable Chases ¢ Diesel Genarator Rooms
* Switchgear Room * Refusling Water Tank (RWT) 11(21)
¢ ECCS Pump Room ¢ Condensate Storage Tank (CST) 12
* Service Water Pump Room * Pretreated Watar Storage Tank [PWST) 11(21)
¢ Component Cooling Pump Room ¢ Fuel Dii Storage Tank (FOST) 12
* Main Steam Penetration Room
Thie list of Safe Shutdown sreas is displayed on the EAL Tables to assure thet all areas related to Safe
Shutdown are considered by the SEC.
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Thus, the EAL is written as:

. I Fire Within An Anea Containing Safe Shutdown Equipment Lasting GREATER THAN 15 Minutes I

Source Documents/References/Calculations:

1. Abnormal Operating Procedures
*  ADP-8A through 8S, Alternate Safe Shutdown/Control Room Evacuation procedure series

2. lIssue Report IRO-0D12603, Fire in Room 512.., 10-23-82

Caivert Ciffs EAL Basts Document 12 June 15, 1983



Safe Shutdown

the sate shutdown of the plant should be
consulted for equipment and plant areas required for
if the fire or explosion 15 potentially affecting
emergency class, f appropnate, will

Degradation, Radinvactivity Release, or SEC Ju

damage permanent structures or equip

be considered. As used here, an explosi
surized equipment, that potentially imparts
& “report of visible damage® should not
Wy damege BssSess nt before classification. No atzempt 15 made in Lhis
tude of the demage. The occurrence of the explosion with reports of
nt for the declaration. The declaration of an Alert anc

resources needed to perform these

spacts of the explosions, f apDICE

Or Maintain Safe Shutdowr

abiiity to eve or maintain safe shutd i determined by

control station indications. Damage to one train of safe shutdowr

15 8re oparable does not affect the abiity to achieve or maints

wiliary foadwater pump when at least one other sudiiary feedwatar pumg

S .




Fire in the Control Room HVAC Room may lead to power being lost to the atermate shitdown panels. Thus, the
Control Room HVAC Room (Room 512) has been added to the areas of concern for safe shutdown. The list of
areas of concemn for Safe Shutdown are shown below and are prominently displayed on the EAL Table.

Areas of Concarn for Safe Shutdown

¢ Control Room

¢ Controi Room HVAC Room

¢ Cable Spreading Room

* Cable Chases

¢ Switchgear Room

e ECCS Pump Room

* Service Water Pump Room

* Component Cagling Pump Room
¢ Main Steam Penetration Room

¢ Elactncal Penetration Rooms

¢ Auxiliary Feedwater Pump Room
& Charging Pump Rooms

* Diesel Generator Rooms

¢ Refueling Water Tenk (RWT) 11(21)

* Condensate Storage Tank (CST) 12

¢ Pretreated Water Storage Tank (PWST) 11(21)

¢ Fuel Oil Storage Tank (FOST) 12

This list of Safe Shutdown areas is displayed on the EAL Tables to assure that all areas related to Safe
Shutdown are consideiad by the SEC.

Source Documents/ References/Calculations:

1. Abnormal Operating Procedures

¢ ADP-SA through S5, Arernate Safe Shutdown/Control Room Evacustion procedure senes

2. Issue Report IRO012603, Fire in Room 512.., 102382
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NATURAL PHENOMENA

Emergency Classification Level UNUSUAL EVENT
Appiicable Operational Modes: ALL

Calvert Cifffs Intuating Condttion

NU1 Natural Phenomena

NUMARC intisting Condion:
HUY  Natural and Destructive Phenomena Affecting the Protected Area

Barrier: Not Applicable

NUMARC Genenc Basis:

The protected arss boundary is typically thet part within the security isolation zone and is defined in the site
secumty plan

<Genenc> EAL 1 should be developed on Site-Specific basis. Damage may be caused to some portions of the
ste, but should not sffect ability of safety functions to operste. Method of detection can be based on
instrumentation, validated by & reliable source, or operstor assessment. As defined in the EPRIsponsored
Guidelines for Nuciear Plant Response to an Earthquake, dated October 1889, a “fek earthquake® Is:

An earthquake of sufficient intensity such that: {a) the vibratory ground motion is fek at the nuclear plant site
and recognized as an earthquake based on a consensus of control room operators on duty st the time, and
{b) for plants with cperable seismic instrumentation, the seismic switches of the plant are activated. For most
plants with seismic instrumentation, the seismic switches are set at an acceleration of abow 001g.

<Genenc> EAL 2 15 based on the assumption thaet 8 tormado striking (touching down) within the protected
boundary may have potentially damaged plant structures containing functions or systems required for safe
shutdown of the plant. ¥ such demage is confirmed visually or by other inplant indications, the event may be
escalated to Alert.

<Generic> EAL 3 sllows for the contro! room to determine that an event has occurred and take appropniate
action based on personal assessment as opposed to verfication (Le., an earthquake is fek but does not register
on any plant-specific instrumentation, atc)

Genenc EALs 4, 5, and 6 are addressed under IC OU3, Destructive Phenomeana.

<Genenrc> EAL 7 covers other [Ste-Specific) phenomens such as hurricane, flood, or seiche. These EALs can
siso be precursors of more sermous events. In particular, sites subject to severe weather (as defined in NUMARC
station blackout inkiatives) should include an EAL based on sctivation of the severe weather mitigation procedures
{e.g., precautionary shutdowns, diesel testing, staff callkouts, etc) <>

Calvert Cliffs EALs are based directly on NUMARC and include the independent Spent Fuel Storage installation
{ISFSIj
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NATURAL PHENOMENA

EAL 1 sddresses seismic activity This EAL is based on the sccelerstion level which causes actuation of the
seismic monitor and s verffied to be the result of an sarthquake, or the presence of a “felt earthquake" as
described in the NUMARC genenic basis above. Un the basis of applicable plant procedures, EAL 1 is written as;

I Earthquake Detected By Seismic Instrumentation per 046 Or Based on Shift Supervisor Judgement I

EAL 2 is written as

I Nuciear Security Report of a Tomado Snking Switchyard, Plant Protected Area Or Within ISFSI Protected I
Ares

Per UFGAR Secton 2.8.34, the design basis hurncane {used for tidal surge estimates) has a maximum wind
speed of 124.7 MPH and 8 forward speed of 23 MPH. EAL 3 uses 75 MPH to be anticipatory of the design
basis wind speed

Thus. EAL 3 is written as:

Sustained Wind Speed GREATER THAN 75 MPH (34 Meters/Second) for AT LEAST 15 Minutes I

The duration of 15 minutes is selected to indicate sustained winds and to preclude wind gusts. An increase in
sustained speed above S0 mph (40 meters/second) is cause for escalation to an Alert. Wind speeds are also
provided here in meters,/ second for dose assessment input. The conversion equation is as follows:

75"1‘8_5-5280.'33‘- 1 hour . 1 mecer.aamstaf‘s

hour mile 3600seconds 32808 feet second

Per UFSAR Section 2 8.3 6, the still water level used for Intake Structure analysis is 17 6 faet MSL. This is above
the top of the range of the Tide Leve! R order [OLR-51895). The top of the Intake Structure flood lights {located
on the east side to the traveling screens!is 15 to 16 feet MSL. EAL 4 is anticipatory of the design water level

Thus, EAL 4 1s written as

I Bay Water Level Above the Top of the Intake Structure Flood Lights On East Side of Traveling Screens I

Per UFSAR Section 2. 8.3 7, the predicted extreme low tide is -3.6 feet MSL and normal operation can continue
with the bay level as iow as 4.0 feat MSL

Thus, EAL S is written as

Bay Water Level is AT LEAST 36 Feet Below Mean Sea Level as indicated by OLR-5185 Tide Leve!
Recorder Or by Physical Measurement

Physical measurements may be required f the Tide Lavel recorder is out of service For exampie, the Surveillance
Test Procedures provide a way to determine Bay level using a rope

Source Documents/ References,/ Calculations
1. Updated Final Safety Analysis Report

2. Operating Instruction (0l) 46, Seismic Measurement Equipment
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BGAE Drawing 60-220€ (M-31), Equipment Locstion Service Building, Water Treatment Area & Intake
Scructure Secton *J-J*

8

BG&E Internal Memorandum, JE Thorp to RE. Denton, Emergency Action Level Review Critenia, June 1,
1880

6. Letter, GC Creel (BGSE) to US. Nuclear Regulstory Commission Document Control Desk, Emergency Action
Level Revision, September 24, 1882

. 4. BGAE Drawing B3-278-E, Plan Auxiliary Building Restricted Access Area Bl {-B'0°, (-J100" And (-)15'0"

\
1
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NATURAL PHENOMENA

Apphicable Operational Modes ALL

Catvert Ciffs Intuating Condition:

NA1 Natural Phenomens Affecting Safe Shutdown

HA1  Natural and Destructive Phenomena Affecting the Plant Vital Area
Barnier: Not Applicable

NUMARC Generic Basis:

<Genenc> EAL 1 should be based on (site-specific) FGAR design basis. Seismic events of this magnitude can
cause damage to safety functions.

<Genenc EAL 3> should be based on (skte-specific) FSAR design basis. Wind loads of this magnitude can cause
damage to safety functions.

<Genenrc EAL 2> should specify (site-specific) structures containing systams and functions required for safe
shutdown of the plant.

Genenic EALs 4, 5, and 6 are addressed under IC OA3, Destructive Phenomensa Affecting Safe Shutdown.
<Genenc> EAL 7 covers other (Ste-Specific) phenomena such as flood.

Each of these <generic> EALs is intended to address events that may have resulted in & plant vital area being
subjected to forces beyond design limits, and thus damage may be assumed to have occurred to plant safety
systems  The intial “report® should not be interpreted as mandating & lengthy damage assessment before
classification. No attempt is made in th<ese Genenc> EAL<s> to assess the actual magnitude of the damage.
Escalation to & higher emargency class, f appropriate, will be based on <Equipment Failure, Electnicsl, Fission
Product Barmer Degradation, Radioactivity Release, or SEC> Judgement ICs.

<>

Plant-Specffic information:

Caivert Cliffs EALs are based directly on NUMARC and include the Independent Spent Fuel Storage Installation
(ISFSI), as appropriate.

EAL 1 s written as:

Seismic Event Causing Ground Accelerstion GREATER THAN 0.08g Horzontal Or 0.0S53g Vertical

This EAL sddresses the Operating Basis Earthquake (OBE] as described in UFSAR Section 2652,
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EAL 2 ts written as:

IvgrmcdﬂeponmComIRoomo!VsibbDamaqedeeShmEquipm I

Verffication of damage can be by physical observation, or by indications of degraded equipment performance in
the Control Room or at local control stations

EAL 3 uses s sustained wind speed of 80 MPH to address high winds striking the Plant Vital Area as
recommended by NUMARC. This speed is chosen to assure that the wind speed is within the design capability
of the meteorological tower.

Thus, EAL 3 is wrtten as:

ISustainedWMdSpeedGREATERTHANH)MPH(dOM&eN/Socond)fOFATLEAST15Mimx¢s l

The durstion of 15 minutes is selected to indicate sustaines..snds and to preclude wind gusts. Wind speeds
are also provided here in meters/second for dose assessmant input. The conversion equation is as follows:

mﬁF-SQBOmu 1 hour . Mrmmm

hour mile 36800seconds 32808 feet second

Per UFSAR Section 2.8.3 6, the still water level used for Intake Structure analysis is 17 6 feet MSL. This is above
the top of the range of the Tide Level Recorder {(O1LR-5198). The top of the Traveling Screen cover housings
1s about 18 feet MSL EAL 4 indicates achieving the design water level

Thus, EAL 4 is written as.

I Bay Water Level At Or Above the Top of the Traveling Screen Cover Housing I

Per UFSAR Section 2.8.3.7, the predicted extreme low tide is -3.6 feet MSL and the plant is designed to safely
operate at an extreme low water level of 60 feat MSL. EAL 5 is based on the lower elevation.

Thus, EAL 5 is wrttan as:

Bay Water Level Is AT LEAST 6 Feet Below Mean Sea Level as indicated by O-LR-5185 Tide Level

Recorder Or Physical Measurement

Physical measurerments may be required f the Tide Leve! recorder is out of service. For example, the Surveillance
Test Procedures provide 8 way to determine Bay level using 8 rope.

Source Documents/ References/ Calculaticns:
1. Updated Final Safety Analysis Report
2. Operating Instruction (0f) 46, Seismic Measurement Equipment

3. BGAE Drawing B0-220& (M-31), Equipment Location Service Building, Water Treatment Ares & Intake
Structure Section “J-J"

4. BGSE Internal Memorandum, JE Thorp to RE Denton, Emergency Action Level Review Crtena, June 1,
1880
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OTHER HAZARDS

Emergency Classfication Level UNUSUAL EVENT
Applicable Operational Modes ALL

Calvert Cifffs Intuating Condtion:
0OU1 SEC Judgement

NUMARC Recognition Category Hazards and Other Conditions Affecting Plant Safety
NUMARC Intaating Condtion:

HUS  Oeher Conditions Existing Which in the Judgement of the Emergency Director Warrant Declaration of an
Unusual Event

Barmer Not Applicable

NUMARC Genenic Basis:

This <Genenc> Eal is intended to address unanticipated conditions not addressed explictly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the <SEC> to fall under the
Unusual Event emergency class

From & broad perspective, one area that may warrant <SEC> judgement s related to likely or actusl breakdown
of ste specific event mtigating actions. Exampled to consider include inadequate emengency response
procadures, transient response either unexpected or not understood, failur or unavailabilty of emergency systems
during an accident in excess of that assumed in accident analysis, or insufficient availability of equipment and/or
support personnel

Specific examples of actual events that may require <SEC> judgement for Unusual Event declaration are listed
here for consideration. However, this list 1s by no means all inclusive and s not intended to limit the discretion
of the site to privide further examples.

Aircraft crash on-site

Train dersiment on-sie

Nearstte explosion which may adversely affect normal ste sctivities.

Near-stte release of toxic or flammagle gas which may adversely affect normal site activities
Uncomtrolled RCS cooldown due to Secondary Depressurization

k is also intended that the <SEC's> judgerment not be limitad by any list of events as definec here or as
sugmented by the site. This list s provided solely as examples for consideration and & is recognized that actual
events may not always follow & pre-conceived description.

Piant-Spectfic Information

Ste Emengency Coordinator (SEC) is the titie for the emergency director function at Calvert Ciffs. Thus, the EAL
15 wrtten as:

Any Condtion Which in the SEC's Judgement Incicates Potential Degradation in the Level of Safety of the
Plant

In this manner, the EAL addresses conditions that fall under the Natffication of Unusual Event emengency
classtfication description contained in NUREG-OE54, Appendix 1 that is retained under the NUMARC methodology.
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Source Documents/ References/ Caiculations:
. 1. Emergency Response Plan

2 NUREGOEB54/FEMA-REP-1, Crania for Preparation and Evaluation of Radiological Emergency Response Plans
and Preparedness in Support of Nuclear Power Plants, Revision 1, October 1880, Appendix 1
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Applicable Operational Modes ALL

Caivert Ciffs Intuating Condtion

OU2 Toxic or Rammable Gases

NUMARC Recognition Category Hazards and Other Condttions Affecting Plant Safety

NUMARC Inttiating Condition:

HU3 Release of Toxic or Flammable Gases Deemed Detrimental to Sa*e Operation of the Plant

Barmer  Not Applicable Ehemn

NUMARC Genenc Basis.

This IC is based on releases in concentrations within the ste boundary that will affect the heakth of plant
personnel or affecting the safe operation of the plant with the plant being within the evacuation area of an offsite
event (Le, tanker truck accident releasing toxic gases, etc) The evacuation area is as determined from the DOT
Evacuation Tables for Selected Hazardous Materials, in the DOT Emergency Response Guide for Hazardous
Matenals. <>

Plant-Specific information:

For the purposes of this IC, Halon (such as is discharged by the fire suppression system) is not toxic. Fire
suppressant discharge can be lethal f & reduces oxygen to low concentrations thet are immadiately dangerous
to lite and heatth (IDLH). Fre suppressant discharge into an area is not basis for emergency classification under
this IC unless: (1] Access to the affected ares is required, and (2) Fire suppressant concentration results in
conditions that make the area inaccessible (i.e., IDLH).

EAL 1 is written as:

On-Stte Toxic or Flammable Gas Release Which in the Shift Supervisar's Judgement Could Potentially
Degrade the Leve! of Safety of the Plant

EAL 2 s written as:

I Notification of 8 NearSite Release That May Require Evacustion of Plant Personnel I
TR TEOYT

This EAL addresses releases that could originate from the Cove Point Liquid Natural Gas Plant.

Source Documents/References/ Calculations:

1. Abnormal Operating Procedures
¢ ADP-11, Control Room Evacuation and Safe Shutdown NonFire Conditions

2. Updated Final Safety Analysis Report
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Emergency Classffication Level UNUSUAL EVENT

Applicable Operational Modes: ALL

Calvert, Ciffs Intigting Condition:

OU3 Destructive Phenomena

NUMARC Recognition Category Hazards and Other Conditions Affecting Plant Safety

HU1  Natural and Destructive Phenomena Affecting the Plant Protected Area
Barrier: Not Applicable

NUMARC Generic Basis:

The protected area boundary is typically that part within the securty isolation zone and is defined in the site
securty plan

Genenc EALs 1, 2, and 3 are adaressed by IC NU1, Natural Phenomena.

<Genenc> EAL 4 is intended to address such Rems as plane or helicopter crash, or on some sites, trein crash,
or barge crash that may potentially damage plant structures containing functions and systerns required for safe
shutdown of the plant. ¥ the crash is confirmed to affact & plant vital area, the event may be escalatad to Alert.

For <genenc> EAL 5, only those explosions of sufficient force to damage permanent structures or aquipment
within the protected srea should be considered As used here, an explosion is a repid, violent, unconfined
combustion, or a catastrophic failure of pressurized equipment, that patentially imparts significant energy to near
by structures and materials. No attempt is made in this EAL to assess the actusl magnitude of the damage.
The occurrence of the explosion with reports of evidence of damage (a.g., deformation, scorching) 1s sufficient
for the declaration. The <SEC> aiso needs to consider any securty aspects of the explosion, if applicable.

<Genenc> EAL B is intended to address main turbine rotating component failures of sufficient magnitude to cause
observable damage to the turbine casing or to the seals of the generator. Of major concem is the patential for
leakage of combustible fuels (lubricating oils) and gases (hydrogen cooling) to the plant environs. Actual fires and
flammable gas buildup are appropriately classffied vie <ICs IU1 end DU2>. This <generic> EAL is consistent with
the definition of an Unusuai Event while maintaining the anticipatory nature desired and recognizing the risk to
non-safety related equipment. Escalation of the emergency classification is based on potential damage done by
missies generated by the failure <, or in conjunction with 8 steam generator tube rupture, for 8 PWR. These
latzer events would be classified by the <Radicactwvity Release, Equipment Failure, or Fission Product Barmer
Degradation> ICs.

<Generic> EAL 7 covers other (S +Specific) phenomena such as hurmicane, fiood, or seiche. These EALs can
aiso be precursors of mare senous events. In particular, stes subject to severe weather as defined in NUMARC
station blackout intiatives, should include an EAL based on activation of the severe waather mitigation procedures
(e.g. precauwtionary shutdowns, diesel testing, staff calkouts, etc) < >
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Plant-Specific Information:

These EALs are based directly on NUMARC and include the independent Spent Fuel Storage Instaliation (ISFS)
Releases of flammable gases and fires within the protected area, are addressed by other EAL and are thus not
separately addressed due to twrbine failure

EAL 1 is written as:

INudeerecur'tyRepono!anmbnwmmmmw&wmm%w I
Area

EAL 2 is written as:

Visible Damage to Safe Shutdown Equipment Dr to Permanent Equipment or Structures Within the ISFSI
Protected Area

EAL 3 is written s

l Turbine Failure Causing Observable Casing Damage I

Observable is used to indicate that such damage can be readily seen and does not require special equipment or
techniques to see or measure

EAL 4 is written as:

ﬂ Vessel or Vehicle Collision Causing Observable Damage to Sefe Shutdown Equipment I

EAL © is written as:
E Vessel or Vehicle Collision Causing Observable Damage to Structures Containing Dry Stored Spent Fuel l
‘ = -

EALs 4 and 5 address airplane, helicopter, barge, boat, train, car, or truck collisions into equiprent required to
achieve or maintain safe shutdown or with the Horwontal Storage Modules and their associated structursl
supports. These EALs do not include vehicle crashes with each other, damage to office structures, damage to
equipment riot required to achieve or maintain safe shutdown, or damage to structures that are not required to
maintain the integrity of the dry spent fuel stored in the ISFSI Safe Shutdown areas and equipment of concem
are dentfied below

Araas of Concamn for Safe Shutdown
¢ Control Room ® Electncal Penetration Rooms
® Control Room HVAC Room ¢ Auxiliary Feedwater Purnp Hoom
* Cable Spreading Room * Changing Pump Rooms
¢ Cable Chases » Diesel Generstor Ficoms
® Switchgear Room ¢ Refueling Water Tank (RWT) 11(21)
¢ ECCS Pump Room » Condensate Str. aye Tank (CST) 12
® Service Water Pump Room e Pretreated Water Storage Tank (PWST) 11(21)
* Component Cooling Pump Room * Fuel Dii Storage Tank (FOST) 12
* Main Steam Penetration Room
This ist of Safe Shutdown areas is displayed on the EAL Tables to assure that ell areas related to Safe
Shutdown are considered by the SEC
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EAL 6 is written as:

I Flooding of Rooms Containing Safe Shutdown Equipment I

Fooding indicates that the net water flow into the room results in elevated water levels, may be more than
available drein capacity, and if continued, can prevent operation of equipmant in the room. Thus, minor water leve!
snmmmmhmmwmmmamwmmmmmmmmh
this EAL. Areas containing equipment required for Safe Shutdown are listed above. The rooms located below
MSL include the ECCS Pump Rooms and the Chanrging Pump Rooms. The Shutdown Cooling Heat Exchangers
are also located in the ECCS Pump Rooms. Such flooding can resuk in @ potential degradation in the level of
safety of the Calvert Cliffs plant and is therefore inciuded in this EAL

Source Documents/References/ Calculations:
1. Updated Final Safety Analysis Report

2. BGS&E Drewing 60-220€ (M-31), Equipment Location Service Building, Water Treatment Area & Intake
Structure Section “J-J*

3. BGSE Drawing B3-278-€, Plan Auxiliary Building Restricted Access Area El. (80", (100" And (-}15'0"

4. Lemer, GC Creel (BG&E) to US. Nuclear Regulatory Commission Document Control Desk, Emengency Action
Level Revision, September 24, 1882
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Ermergency Classficatic Level ALERT

Apphicable Operational Modes ALL

Calvert Ciffs Intiang Condition

0A1 SEC Judgement

NUMARC Recognition Category. Hazards and (kher Condrions Affecting Plant Sefety
NUMARC intiating Condttion:

HAE  (Other Condttions Exist Which in the Judgement ¢ the Emergency Directo, Warrant Declaration of an
Alert

Barrier Nct Applicable

NUMAPL Genenc Basis:

T.us <Genenc> EAL is intended to address unanticipated conditions 1,0t addressed explictly eisewhere but that
warrant declaration of an emergency because conditions exist which are believed by the <SEC> to fall under the
Alert Emergency Class.

Plant-Specific information

Site Emergency Coordinator [SEC] is the title for the emer y4ency director function at Calvert Cliffs.

Thus, EAL 1 is written as

Any Condition Which in the SEC's Judgement indicates That Safety Systerns May Be Degraded AND
Which Requimes Emergency Response Organization Staffing

In this manner, the EAL addresses conditions that fall under the Alert emergency classification description
contained n NUREGOB54, Appendix 1 that is retained under the NUMARC methodology.

At Calvert Cifffs, the emergency response organization would be activated on entry into EOP-8; thus, & is included
here as an EAL

Thus, EAL 2 is written as:

I EOP-8, Functional Recovery Procedure, is Implementad l

Source Documents ”References/Calculations

1. Emergency Response Plan

2. NUREGOE54 /FEMA-RER-1, Crtenia for Preparation and Evaluation of Radiological Emergency Response Plans
and Preparedness in Support of Nuclear Power Plants, Revision 1, October 13880, Appendix 1

3. Emergency Operating Procedures
¢ EOPR8, Functional Recovery Procedure
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Emergency Classffication Level ALERT

Applicable Operational Modes ALL

Catvert Cifffs intuating Condition

0A2 Taxic or Hammable Gases Affecting Sefe Shutdown

NUMARC Recognition Category Hazards and Other Condttions Affecting Plant Safety

NUMARC Intiating Condttion:

HAZ Release of Toxic or Flammable Gases Within 8 Faciity Structure Which Jeopardizes Operation of Systems
Required to Maintain Safe Operat ons or to Establish or Maintain Cold Shutdown

i

arrier  Not Applicable

NUMARC Genenic Basis:

This IC 1s based on gases that have entered a plant structure sffecting the safe operation of the plant. This IC
apphes to buildings and areas contiguous to plant Vital Areas or other significant buildings or areas (ie. Service
Water Pumphouse). The intent of this IC is not to include buildings (i.e., warehouses) or other areas that are not
contiguous or immediately adjacent to plant Vitsl Areas. Rk s appropnate that increased monitoning be done to
ascertain whether consequential damage has occurmed. Escalation to a higher emergency class, if appropnate,
will be based on <Electrical, Equipment Failure, Radioactivity Release, Fission Product Barmer Degradation, or SEC
Judgement ICs> <

Plant-Specific Information:

For the purposes of this IC, Halon (such as is discharged by the fire suppression system) is not toxic. Fire
suppressant discharge can be lethal f € reduces oxygen to low concentrations that are immediately dangerous
to ife and health (IDLH), Fire suppressant discharge into an area is not basis for emergency classification under
this IC unless: (1) Access to the affected srea is required, end (2) Fre suppressant concentration results in
conditions that make the area inaccessible [i.e., IDLH).

Thus, the EAL is writteén as:

I Toxic or Flammabie Gas Making Safe Shutdown Areas inaccessible I
o L e

This EAL slso addresses releases that could onginate from the Cove Point Liuid Natural Gas Plant.

The areas of concem for safe shutdown are identified beiow.
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Areas of Concam for Ssfe Shutdown

¢ Control Room

e Control Room HVAC Room

* Cable Spreading Room

¢ Cable Chases

* Switchgear Room

® ECCS Pump Room

* Service Water Pump Room

* Component Cooling Pump Room
* Main Steam Panetration Room

¢ Electncal Penetration Rooms

e Auxiliary Feedwater Pump Room

* Charging Pump Rooms

¢ Diesel Generator Rooms

* Rafueling Water Tank (RWT) 11(21)

* Condensate Storage Tank (CST) 12

¢ Pretrested Water Storage Tenk [PWST) 11(21)
* Fuel Oil Storage Tank (FOST) 12

This kst of Safe Shutdown areas is

___Shwdown are considered by the SEC.

displayed on the EAL Tables to assure that all areas related to Safe

Source Documents/References/Calculations:

1. Updated Final Safety Analysis Report
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Emergency Classification Leve! ALERT

Caivert Ciffs Intiating Condition:

NUMARC Recognition Category Hazends and Other Conditions Affecting Plant Safety

NUMARC Inttiating Condttion:

HAT  Natural and Destructive Phenomena Affecting the Plant Vital Area

Barrier: Not Applicabie

NUMARC Genenc Basis:

Genenic EALs 1, 2, and 3 are addressed under IC NA1, Natural Phenomena Affecting Safe Shutdown.

<Ger=nc> EAL 4 should specify the types of instrumentation or indications including judgement which are to be
used to assess occurrence

<Generic> EAL S s intended to address such tems as plane or helicopter crash, or on some sites, train crash,
or barge crash into a plant vital area,

<Genenc> EAL B is intended to address the threat to safetyrelated equipment imposed by missiles generated
by main turbine rotating component failures. This {site-specific) ist of areas should include all safetyrelated
equipment, their controls, and their power supplies. This EAL is, therefore, consistent with the definition of an
ALERT in that ff missiles have damaged or penetrated sreas containing safetyrelsted equipment the potential
exists for substantial degradation of the level of safety of the plant.

<Genenc> EAL 7 covers other (Ste-Specific) phenomena such as fiood.

Each of these <genenic> EALs is intended to address events that may have resulted in 8 plant vital area being
sub.eccedwtorcesbeyonddesignm and thus damage may be assumed to have occurred to plant safety
systems  The inttial "report” should not be interpreted as mandating & lengthy darm.age assessment pror to
classffication. No attempt is made in th<ese> EAL<s> to assess the actual magnitude of the damage. Escalation

to a higher emergency class, if appropniate, will be based on <Equipment Failure, Electnical, Fission Product Barmier
Degradation, Radioactavity Release, or SEC> Judgement ICs.

Plant-Specific information:
The Calvert Cliffs EALs are based on neport to the control room of damage sffecting safe shutdown functions.

EAL 1 addresses airplane, helicopter, barge, boat, train, car, or truck collisions. This EAL does not include vehicie
crashes with each other, damage to office structures, or damage to structures that are not safety-related.

Thus, EAL 1 is written as;
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. OTHER HAZARDS

EAL 2 is written as:
. Missiles Affecting the Ability to Achieve Or Maintain Safe Shutdown

EAL 3 is written as:

|Mngm°mgmmmm&mmm I

Determination of whether the collision, missiles, or flooding are affecting sebility to achieve or maintain safe
shutdown is determined by physical observation, or by Control Room/local control station indications. Demage
to one train of safe shutdown equipment when other redundant equipment,/trains are operable does not affect
the ability to achieve or maintain safe shutdown (e.g. damage to en auxiliary feedwater pump when st least one
other auxiliary feedwater pump is operabie).

The list of areas of concern for Safe Shutdown are shown below and are prominently displayed on the EAL Table.

Areas of Concamn for Safe Shutdown
® Control Room * Electrical Penetration Rooms
¢ Control Room HVAC Room * Auxiliary Feedwater Pump Room
¢ Cable Spreading Room ¢ Charging Pump Rooms
¢ Cable Chases ¢ Diesal Generator Rooms
e Switchgear Room ¢ Refueling Water Tank (RWT) 11(21)
¢ ECCS Pump Room ¢ Condensate Storage Tank (CST) 12
¢ Service Water Pump Room ¢ Pretrested Water Storage Tank (PWST) 11(21)
e Component Cooling Pump Room e Fuel Oil Storage Tank (FOST) 12
* Main Steam Penetration Roomn
. This list of Safe Shutdown areas is displayed on the EAL Tables to assure that all sreas related to Safe
Shutdown are considered by the SEC.

Source Documents/References/Calculations

1. Updated Final Safety Analysis Report
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ATHEN HAZARDS

Emergency Classification Level ALERT
Appliicable Operational Modes: AlL

Catvert Cliffs intiating Condtion:

0A4 Control Room Being Evacuated

NUMARC Recognition Category Hazards and (Other Conditions Affecting Plant Safety

NUMARC Inttiating Condtion:
HAS  Control Room Evacuation Has Been Initiated
Barmer: Not Applicable

NUMARC Generic Basis:

With the control room evacuated, additional support, monitoring and direction through the Technical Support
Center and/or other Emenrgency Operations Center is necessary. Inability to establish plant control from outside
the control room will escalate this event to 8 Ste <Emergency>.

Plant-Spectfic Information:

This EAL addresses events requinng evacuation of the Control Room such as fire or toxic gas release that make
the Control Room uninhabitable and transferring of control to local stations owutside the control room. ADP-8SA
{fire conditions) and ADP-11 [nonire conditions) control actions for Control Room evacuation and re-establish
control of the plant.

Thus, the EAL is written as:

lCtmu'olRoomEvacuauonhmdperMAarAﬂlﬁ I

Source Documents/References/Calculations:

1. Apnormal Opersting Procedures
e ADP-8A, Control Room Evacuation and Safe Shutdown Due to a8 Severe Contral Roorn Fire
¢ ADP-11, Control Room Evacuation and Safe Shutdown NonFire Conditions
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{THER HAZARPTS

Emergency Classification Level SITE EMERGENCY

Applicable Operational Modes: AlL

Calvert Ciiffs Intiating Condition

0S1 SEC Judgement

NUMARC Recognition Category Hazards and Other Conditions Affecting Plant Safety
NUMARC Intiating Condition:

HS3  (kher Condrions Existing Which in the Judgement of the Emangency Director Warrant Declarstion of Site
<E>mergency

Barrier: Not Applicable
NUMARC Generic Basis:

This <Generic> EAL is intended to address unanticipsted conditions not eddressed explicitly elsewhere but that
warrant declaration of an emengency because conditio s exist which are believed by the <SEC> to fall under the
emergency class description for Stte <Emergency>.

Plant-Specific information:

Srte Emergency Coordinator [SEC) is the titie for the emergency director function st Calvert Cliffs.

Thus, the EAL is written as:

Any Condttion Which in the SEC's Judgement Indicates Loss or Potential Loss of Two Fission Product
Barmers

==z =i

in this manner, the EAL addresses conditions that fall under the Site Emergency classification and 1s consistent
with the Fission Product Barmer Degradation EAL Table.

Loss means that & severe chalienge to a fission product barrer [Fuel Clad, RCS, or CNTMT] exists such that the
barmer is considered incapable of performing ts safety function.

Potential loss means that & challenge to 8 fission product bermer (Fuel Clad, RCS, or CNTMT] exists such that
the barrer is considered degraded in its abiity to perform s safety function.

Source Documents,/References/ Caiculations
1. Emergency Response Plan

2. NUREGOB54/ FEMA-REP-1, Critera for Preparation and Evaluation of Radiological Emenrgency Response Plans
and Preparedness in Support of Nuciear Power Plants, Revisian 1, October 1880, Appendix 1
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OTHER HAZARI 8

Emergency Classification Leve! SITE EMERGENCY

Applicable Operational Modes: AlL

Calvert Citfs Initisung Condttion:

Control Room Has Been Evacuated AND Timely Plant Control Can NOT Be Established
NUMARC Recognition Category. Hazands snd Other Conditions Affecting Plant Safety

NUMARC Inttiating Condition:

HS2  Control Room Evacuation Has Been Initiated And Plant Control Can Not Be Established

Barmer: Not Applicable

NUMARC Generic Basis:

Expeditious transfer of safety systems has not occurred but fission product barmier damage may not yet be
indicated. [Site-Specific] time for transfer besed on analysis or assessments as to how quickly control must be
reestablished without core uncovening and/or core damage. This time should not exceed 15 minutes. In cold
shutdown and refueling modes, operator concem is directed toward maintaining core cooling such as is discussed
in Genenic Lewer BB-17, “Loss of Decay Heat Removal”. In power operation, hot standby, and hot shutdown
modes, operator concern is primanily directed toward maintaining critical safety functions and thereby assuring
fission product barrier integrity. Escalation of this event, if appropriate, would be by <Fission Product Barmer
Degradation, Radioactivity Release, or SEC> Judgement ICs. <

Plant-Specific Information:

This EAL addresses events requiring evacuation of the Control Room such as fire or taxic gas release that make
the Control Room unhabitable and transferning of control to local stations outside the control room. ADP-SA (fire
conditions) and ADP-11 [nonire conditions) control actions for Control Room evacuation and re-astablish control
of the plant.

An analysis was performed of how quickly control must be re-established at Calvert Cliffs without core uncovery
or damage to develop an appropriate site-specific EAL A RETRAN simulation shows that the steam generstors
go dry at about 47 minutes for the ADP-S (station fire) scenanio. RCS pressure reaches the lowest pressurizer
safety valve setpoint soon thereafter. Restering feedwater within 45 minutes assures that RCS prassure remeins
below the safety vaive setpoint thus avoiding inventory loss. The maximum time silowable to restore RCS
inventory for Appendix R [station fire] scenanios is 90 minutes. Ste Ernergency decleration at 30 minutes and
60 minutes for inabiity to restore feedwater and RCS make-up respectively thus constitites a conservative action
for emergency response.

Thus, the EAL is written as:

Control Room Evacuation Intiated AND Ether of the Foliowing:
* inabilty to Establish Auxiliary Feedwater to AT LEAST One Stearn Generator Within 30 Minu"es
¢ Inabilty to Establish Reactor Coolant Make-up (Charg'ng Pump Flow) Within 80 Minutes
PR e
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OTHER HAZARDS

Source Documents/ References/ Calculations:
. 1. Abnormal Operating Procedures
e  ADRPSA Control Room Evacuation and Safe Shutdown Due to e Severe Control Room Fire
e  A0P-11, Control Room Evacuation and Safe Shutdown Non-Fire Conditions

2 Leter, LB Russell (BG&E) to James H. Joyner (US. Nuclear Regulatory Commission Region 1), Emergency
Action Level Review Meeting, June B, 1881
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OTHER HAZARDS

Emergency Classification Level GENERAL EMERGENCY

Applicable Operational Modes: ALL

Calvert Ciffs Intiating Condition

0G1 SEC Judgement

NUMARC Recognition Category Hazards and Other Conditions Affecting Plant Safety
NUMARC Inttisting Condiuon:

HG2  (eher Conditions Existing Which in the Judgement of the Emergency Director Warrent Declaration of
General Emergency

Barrer: Not Applicable

NUMARC Genenc Basis'

This <Genenc> EAL is intended to address unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because condtions exist which are believed by the <SEC> to fall under the
General Emergency class <

Plant-Specific Information:

Ste Emergency Coordinator [SEC) is the title for the emergency director function at Calvert Cliffs. Thus, the EAL
5 writtan as.

Any Condition Which in the SEC's Judgement Indicates Potential for Radiological Releases Requiring Off-

Site Protactive Actions

T

in this manner, the EAL addresses conditions that fall under the General Emengency classification description
contained in NUREGOE54, Appendix 1

Source Documents/References/ Calculations:
1. Emergency Response Pian

2  NUREGDB54/FEMAREP-1, Critena for Preparation and Evaluation of Radiological Emergency Response Plans
and Preparedness in Support of Nuclear Power Plants, Revision 1, October 1880, Appendix 1
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