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The fonnat of the EAL BaS|s |nformat|on was developed to address tralnlng needs to facmtate
NRC approval and to facnhtate future revnsrons and 10 CFR 50. 54(q) evaluations. . Each EAL Basrs
is organlzed in the foIlowrng manner‘ <. R . e e

‘-“‘. FAn .l - ~1..- AR
'

1. Emergency Actlon Level (EAL) Basrs Informatlon Organlzed by Imtlatmg Condltlon (IC)

Initiating Condition Identifier

For consistency, DAEC has chosen to make its Initiating Condition (IC) identifiers identical to those
used in NEI.document NUMARC/NESP-007. .The EAL Technical Basis information is organized-,
by generic IC identifier number and name NUMARC/NESP 007 orgamzed the genenc mformatron .
into four Recognltron Categories. “These are: . U S U T

A - Abnormal Rad Levels/Radiological Effluent -

F - Fission Product Barrier Degradation )

H - Hazards and Other Conditions Affecting Plant Safety

S - System Malfunctions
For the A, H, and S recognition categories, all EAL baS|s mformatron is organlzed by IC ldentlfrer in
escalating emergency class order from Unusual Event through General Emergency. For the F
recognition category, the initiating conditions are the combinations of fission product barrier losses
and .potential losses that correspond to .each.emergency classification level. The individual
indicators used .on the fission barrier, table . are separately discussed below The genenc (o
identifiers use two letters followed” by one number. . The first letter corresponds to .the event
category as shown above. .The second letter corresponds to the emergency classifi catlon Ievel for '
the IC: . . C e - e e S e

) ot oo SO L S P o0 MRISINE
u- (Notiﬁcation ofyUnusual Event. . . . .~ .. . .-, S ‘
A - Alert T o ’ o
S - Site Area Emergency o
G - General Emergency o

The number desrgnates whether the IC is the f rst second thlrd etc IC for that recognrtlon

category under that emergency classrf catron For example SU2is the deS|gnator for the ‘'second --
System Malfunction’ recognition ‘category IC Jn the Unusual Event classification, ‘etc. Genenc .
information is used from NEI/NESP-007, Revision 4, dated May, 1999. = i
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Event Type

This is the label of the applicable row for.the EAL Tables. shown.in EPIP. Appendix 1. The event
type-lists the general area of concem and includes Offsite Rad Conditions,.Onsite Rad Conditions,
Natural Disasters, Fire, Other Hazards and Failures, Security, Control Room Evacuation, EC/OSM
Judgment, Loss of Power, RPS Failure, Inability to Maintain _Shutdown Conditions, .
lnstrumentatronlCommunrcatlon Coolant Actrvlty, and Coolant Leak. Thrs “Structure was chosen to’
be consistent with the ‘previous- EAL presentation which' is already fammar to' the Emergency
Coordinators and Operations Shift Managers. It is also permissible' to: orgamze the “generic’
information in this manner based -on. the response :to; Question,5 contained in the NUMARC
Methodology for Development of"Emergency Action Levels NUMARC/NESP—OO7 ‘Révision 2°
Questions and Answers June 1993. ot

Appllcable Operatmq Modes R ‘ : : B
s . . S faTI DY e T TR A

The applrcable operatrng modes for each Inltratmg CondrtlonlEmergency Actlon Level is, then llsted N
based on NUMARC/NESP-007 mode descriptions.; The DAEC EALs use‘the operatmg modes
defined in Technical Spegifications Table 1.1- 1 These are: -
1 - Run/Power Operation 4 - Cold Shitdown® " T S \
2 - Startup oy - . 5- Refuelmg( )L _ I {
3- HotShutdown‘a) R T o AN :
‘a)AlI reactor vessel head closure bolts fully tensioned. o, ENE ) ; '
®One or more reactor vessel head closure bolts less than fully tensroned

ARG A

Operatmg mode appllcablllty of EALs is based’ on the, operatmg mode that the plant was in
lmmedlately before the- event sequence leadmg fo entry into. the- emergency classification.” For
example, events/conditions addressed by’ EALs applrcable to Run mode are expected to Iead to”
reactor trip which should bring theé plant to Hot Shutdown (Mode '3). ' However, the appropnate
emergency classification would still be based on the applicable EALs for Run/Power Operation
(Mode 1) for these events/conditions. /f "ALL" operating modes are specified for the EAL, then the
EAL applies to all modes identified above plus defueled conditions.

!

EAL Threshold Value

The EAL Threshold Value is then listed. This list contains the values, parameters and/or,
condrtrons needed for Classrf cation decision making. EAL determlnatron lS made from the EAL
Threshold Value critéria. ‘When more than ‘one criteria is provrded loglc ‘phrasing is used to.
describé whether several condmons need to be met or only one is necessary.
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DAEC EAL information

This contains the plant—specrt" ¢ information used to rmplement the’ genenc EALs. This section will
also include the basis, as appropnate for deviation from generic EALS. ‘As appropnate descnptron |
of any-supporting calculatlons their underlylng bases and< assumptlons and therr results are
included i in thrs sectron ' i J :

3 . . I LY A S P M ~

References: oo T

The references used to develop the DAEC EAL lnformatron are Irsted here as approprrate.

v +h
v s .

s - ‘e - -~

T

2. Fission Product Barrrer Table lndrcators - R

The basis information for the fission barrier table indicators is organized similarly to the other basis
information described above. For each barrier - fuel clad, RCS, and primary containment - basis
information is organized by “Indicator.” The indicator is the name for the row ‘on the fi ission barrier
table and is used for ¢onvenient grouping of:similai -symptoms, ‘similar-to the “Event Type” used for
the A, H, and S EALs described above. :Indicators include’Radiation/Core Darfage, RPV Level,
Leakage, Primary Containment Atmosphere and ECIOSM Judgment

After the DAEC Indicator, the applicable genenc BWR f ssion product barner mdrcators are then
displayed, showing both the generic loss and potential loss conditions, as applicable:- Next
displayed is the appropriate DAEC information and references. These are drsplayed in the same
manner as the A, H,and S recognmon category basrs mfom’tatlon descnbed above ‘

.- Lo .
PR 3 it ‘:t"; 1. zt
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- Reviewee by:

| am responsible for the technical content of this procedure and for obtaining the
necessary approval from the State and County Emergency Management oft" cials pnor
[ RO B P

to lmplementatlon. te - : e T "

D . - MR w e, ::‘ “Af ,""'fi"_":" v
Documentation of ‘State and County Emergency Management approval isvia _ .., -
KN ey o1 T I T ALV AR o
." S B DA SIS For

Date: ¢ /2//2
77

Approved by: WW

Manager, Emergency Planning
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:-f-.'f- A Table of Contents: . Parrrodte
AU1 Any Unplanned Release of (‘aseeus er I}_ld‘uxd Radloactlwty to the
Envifonment That Exceeds Two Times the Offsite Dose Assessment
-Manual (ODAM) and is Expected to Continue For 60 Minutes or-

AU2 - Unexpected Increase in Plant Radlatlon ....... Leeteressteessnseseneressnesenssnasens ..A-8
noow Rt RS T L :f \ R

AA1 - Any Unplanned Release of Gaseous or quwd Radloactlwty to the
Environment that Exceeds 200 Times the Offsite-Dose Assessrient
Manual (ODAM) and is Expected to Contmue for 15 Minutes or

AA2 - Major Damage to lrradlated Fuel or Loss of Water Level that Has.or ... ..
Will Result in the Uncovenng of Irradiated Fuel Outside the. Reactor
VESSEI e re e et e s e e A-16

AA3 - Release of Radioactive Material or Increases in Radiation Leveis
Within the Facility That Impedes Operation of Systems Required to
~Maintain Safe Operatlons or to Establlsh or to Malntam Cold . N
.. Shutdown. - O O OO STV UR RO IONUNTTY - W 1+

U 7. g .

AS1 - Site Boundary Dose Resultlng from an Actual or Immlnent Release of ..

Gaseous Radioactivity Exceeds 100 mrem TEDE or 500 mrem CDE

Thyroid for the Actual or Pro;ected Duratlon of the Release ................. A-21
AG1 - Site’ Boundary Dosé Resultlng from an Actual 0|; l‘mmlnent Release of
Gaseous Radioactivity that Exceeds 1,000 mrem TEDE or 5,000 K "
mrem CDE Thyroid for the Actual or Pro;ected Duration of the
« Release......octiveiiniccinnsionnns eeeruranes feerenns O A U U A-24
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AUl Any Unplanned Release of Gaseous or Liquid Radioactivily to the’

Envn'onment That Exceeds Two Times

the Offs1te Dose

Assessment Manual (ODAM) lelt and Is Expected to Conﬁnue

' For 60 Mlnutes or Longer. .

EVENT TYPE: Offsite Rad Conditions

OPERATING MODE APPLICABILITY All

N 1

EAL THRESHOLD VALUE (1 or 2 or 3 or 4) ,A ; .

<
’ N

.
. “ - y - JEI .
. EE I LA SRR

“r g --),zk'
1 |'2 : ~eT

1. A valid readmg on radlatlon momtors that cofresponds to a release that is expected to

exceed 2X ODAM level for 60 mmutes or longer as mdlcated by

T

troy

Reactor Bulldmg or Turbme Bu1ldmg ventllatxon (Kaman) rad monltor reading above

1E-3pC1/cc e te e

OR T P T T e, -
Offgas Stack (Kaman) rad momtor readmg above 1 E—l l.lCl/GC et
LLRPSF (Kaman) rad monat'or readmg above 5‘ E-4 lJ.Cl/CC. N '_ - ‘
OR - - " : S et
GSWradmonftor‘readmgabove 3E+3 CPS ) J' :;

"OR e Ay b pevar U et e

“l.,('.',t“

RHRSW & ESW rad monitor readmg above 8E+2 CPS

‘- ~ s
“c” o P «,Jt"

OR . P A NN
RHRSW &1 FSW Dlscharge Canal rad momtor readm

-’

o

B l"
ey e

IkI{Ir, P

g above 1B+3 CPS

2. Confirmed sample analyses for gaseous or liquid releases indicates” Goncentrations or
release rates with a release duration expected to exceed 60 minutes in excess of 2X

ODAM limit.

3. Valid perimeter radiation monitor reading of greater than 0.10 mR/hr above normal

background for 60 minutes.

4. Valid dose assessment indicating dose rates beyond the site boundary above 0.1 mR/hr

TEDE for a period greater than 60 minutes.

AU1




R

EBD-A™
Rev.4 "

ABNORM;‘\L RAD LEVELS/RADIOLOGICAL EFFLUENT. CATEGOVRY 'PAGE 4 of 26

DAEC EAL INFORMATION IR TR

o at g ¥ :rH-,

JARGE. 4

Valid means- that thefreadmg is ﬁom mstmmentatxon determmed to be ~operable in
accordance with, the Technical Specifications or has ‘béen venﬁed by othen mdependent

.methods such as indications displayed on the control panels, reports from plant personnel, or

radlo]ogrcal survey resu]ts. “o

‘UNPLANNED as used"in this context mcludes any reIease foriwhich a radloactlvrty
dlscharge permit was not prepared cr a release that exceeds the conditions (e.g.,

minimum dilution flow, max1mum dlscharge flow; alarm setpomts etc.) on the applicable
permit. The Emergency Dlrector should not wait until 60 minutes has elapsed but should
declare the event as soon as it is determmed that the release duratron has or will likely
exceed 60 mmutes Also, if an ongoing release is detected and 'the starting time for that
release is unknown the Emergency Director should, in the absence of data to the

contrary, assume that the release has exceeded 60 minutes: - Lo SRS ENES
T N uv" R N

The approach taken for calculatron of gaseous radloactlve efﬂuent EAL setpoints mcludes
use of the ODAM Table 3-2 source term computed by BWR-GALE for the DAEC Base
Case. The release is assumed to be from a single release point. Multrp]e Trelease points
would be difficult to present as explicit EAL threshold values and in any case, are addressed

by off-site dose assessment:by MIDAS, which is the preferred method for determining this

condition. The calculation methdds for setpoint detérmination are from ODAM Section 3.4
and are based on Regulatory Guide 1.109 methodology The table below lists the results of
the gaseous effluent- EAL calculations.- The” Kaman ‘extended Tange’ capablhty is used
because the General Electri¢ Offgas Stack monitor has a limited range.
\ H A TORE TR AV I 1 . { i, L i N
T R AT CoL L .

+

[T v : .
2 1 T AL - - # L

.o « . ‘
- ~ v i + - . . P g - o~ . -, .
- - LA A P v A A 4 ot ?

AU1
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e Gaseous Effluent EALs | - & - Lobb ol [0 L
I - Turbine Bldg (Kaman 1/2) and
: , Oﬁgas StackKaman9/lO ) 'Reactor Bldg(%(aman3/4 536 7/8)
Maximum flow (CFM) | =~ 10,000 ‘ oo 72,000 -
Release Limits . - Concentration | Release Rate'}- Concentration | Release Rate -
crovoLe (uCifcc) | :(uCifsec) *| "+ *(uCifcc) " "*|  (uCifsec) -
Tech Spec s > 1.1IE-1 ~ |. “52E+5 =4 “62E4 --"| 7 2.1E+4 *
Unusual Evént 2xTS) |~ --2.0E-1->* |~ “1.0E+6 " | * *1:2E3 - - 42EH4
Alert (60xTS) ~ - |~ 60E+0° | - 3.0E+7 “*|-" ~*37E2 "' | ' - 13E+6."
’ o ‘" LLRPSFKamanl2 =~ °°
Maximum flow (CFM) . o 99,000 I -
‘Reléase Limits ' . "7 .. Concentration I Release Rate
LT 2 (uCifce). |- . uCr/sec)
Tech Spec ", S59E4. . . . .. 2.8E+4
Unusual Event (2 x TS) 1.0E-3 5.6E+4
Alert (200xTS) i e OE-‘]"“" T ;" ;g, 56E+6

The off-gas stack is: treated as an elevated release and the turbme bulldmg and reactor .
building vents are, {treated as mixed-mode releases. The’ ground level setpoints.are taken
from ‘the -default’ setpomt calculations from the quarterly. surveillance tests performed by :
DAEC Chemistry technicians. . Reactor .Building,: Turbine Building, LLRPSF (Low Level.
Radwaste Processing ,and Storage Facility) and Offgas Stack Noble Gas Monitor alarm
setpomts are calculated ‘based on"achieving the_Tech "Spec -instantaneous release - limit,
assuming annual average meteorology as defined in'the.ODAM. The Tech Spec -Limit ;
currently coftesponds to a feactor building or turbine building ventilation alarm setpoint of -
6.2 E-04 nCi/cc. The monitor alarm setpoint can be periodically adjusted but typically does
not vary by much. The DAEC EAL therefore addresses valid radiation levels exceeding 2
times the alarm setpoint for greater than 60 minutes. Rounded off, this corresponds to 1 E-3
nCi/cc. The corresponding offgas stack monitor value is 1.1E-1 pCi/cc, rounded off to 1 E-1
pCi/cc. The Tech Spec Limit currently for the LLRPSF building ventilation alarm setpoint
is 5.9 E-04 nCi/cc. The DAEC EAL 'therefore addresses valid radiation levels exceeding 2
times the alarm setpomt for greater than 60 minutes. ThlS corresponds to 1 E—3 pC1/cc

B ' " Jr—‘x"*,““ 4 ,JAJ‘ [
Techmcal specxﬁcatton setpomts for radioactive liquid radxatlon monitors are 10 times the
10 CFR 20 Appendix B, Table 2, Water Effluent Concentration (WEC) limits. 1t is the -
policy of DAEC to process all liquid radwaste so that no release of radioactive liquid to the
environment is allowed. The radwaste effluent line which could be used as a batch release
mechanism has a trip function that prevents exceeding the DAEC release limit, however, an .
EAL has been provxded The other pathways to ‘the, envxronment (RI-IRSW - to coolmg -
tower RHRSW - to drscharge canal) have rad1atlon momtors w1th readouts gomg to the :

- -

e\ -

a AU1
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Control Room: Thése systen’ls could Betome contaminated if heat exchanéer leaks develop,

e~y

however' hlstoncally this’ha§ not “occurred in the service water systems at’ DAEC 'These
momtors are dlsplayed on panels 1C02 and ICIO’ ’ ' ) . ] :

v a— . - . -

Y e o, A
N ) oo f “I‘f A . .;’

Reactor waer is the likely" sdurce of contamination through thé service water systems as
‘opposed to floor drain, detergent drain, and chemical waste discharge. The floor drain and
‘detergent drains go to Radwaste Processing and would be batch Teleased to the Radwaste
effluent discharge line (if ; such a'release were to occur) i The chemical discharge sump is’,
normally a radioactivity clean system and is tested by Chelmstry to ensure no contammat:ton, E

2 ——— < =

pn0rtodlscharg1ngtothecanal“~ o - e =

“ e wul

;The setpoints - for the- three' service water rad:atxon effluent momtors vary because of
dlfferences in detector éfficiencies and background “Setpoints based on the same reactor
‘water sample are listed. below {o show the ‘differences. - "The rounded off readmgs will be
used for the EALs for ease 'of reading the monitor scales.- * - - ot ; - '. w“",f ': :

Y.

- - - - e e - et s w—— - —~- - -

. .. -Monitor. ... -.

TS Limitm

Reading

- UE Level-.

-- Alert Level- :

GSW

1,555 CPS

1.5E+3 CPS

3E+3 CPS

3E+5 CPS

H

RHRSW & ESWto coolmg

413 CPS

¥

“4E+2CPS

"8E+2CPS.

.. 8EHCPS

tOWCl' Y

. RHRSW &ESWto - -507 CPS - SE+2CPS |* 1IE+3CPS" | '1E+5CPS |t
- - Discharge Canal : “ - N T -,

Vo e S, . e
. N (w‘ B LT IR ¥ i

There are no significant deviations from the generic EALs. : However, DAEC does not have
a telemetered radiation monitoring system.. As an alternative, use of field instruments was ,
considered. It is not practical to establish an EAL: ‘based on- field survey readings of 0.1
mR/hr for greater than 60 minutes because field instruments in use for emergency response .
do not have a threshold of detectlon to meet such criteria.s, ; >~ -, ..

- . .
LI e - . T4

Lt
I

2 Hourly Whole Body Dose Correspondmg to2x ODAM lelt for Gaseous Release

_.3,'
! - B0 L

- [N -

ODAM limit =500 mrem/year Whole Body Dose
W NF R B
2x ODAM limit = [2 p.{ 500 mrem/year]/8760 houxs/year 0 1 14 mrem Whole Body in one
} \ - hour TRV

et'!'{-._('t AR B

-'Rounded offto 0.1 mrem ~ __

Dose assessment usmg MIDAS is based on the EPA—400 methodology, e g ., USe ‘of Total
Effectlve Dose Eqmvalent (T EDE) This is somewhat different from whole body dose from .
gaseous efflients determined by ODAM ‘methodology which forms the basis for the

, [ )
T AU1 i



\]

EBD-A |
| Rev. 4

’PAGE 7 of 26

ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT C‘ATEGORY

SR

0 b Uy RPN e ) o am weme e [ Y po—

radiation monitor readings calculated in accordance with the generic. ‘methodology. ‘The
gaseous effluent radiation monitors can only detect’ noble . .gases.; s The contributlon of
jodine’s to TEDE could therefore only be detenmned either by: (I%utllizing MIDAS or (2)
gaseous effluent sampling. DAEC EAL 4 is written in termis ‘of TEDE and the gaseous
effluent radiation monitor readings are determined based on ODAM T

s -
SR H
.
. .
N . ] H 3 P + ' -~
REFERENCES:
.- .o et o v - e e gy e e e s
! oA LT N - AR ] b . A
: ),
f . .

1. Oﬁ'sxte Dose Assessment Manual Sectlon 6 1.2 and 7. 1 2 Bases - )
Emergency Plan Imp]emen’ung Procedure (EPIP) 3 3, Dose Asscssment and Protectlve
Action - s
Radiation Protection Calculation No. 95-001-C, Emergency Actlons Levels Based on
Effluent Radlatlon Momtors January24 1995 ~ T ‘
UFSAR Section 11 5 Process and Effluert Radiation Momtonng and Samplmg Systems
. NEI Methodology for Development of Emergency Actlon Levels NUMARCHVESP—OW
Revzszon 4, May 1999
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AU2 Unexpected Increase in Plant Radlatlon~“ T P a2
EVENTTYPE OnsxteRadCondmons C CoTe e
© TR N '3-‘ I o, A ‘{'i‘.,',;'n
OPERAT]NGMODEAPPLICABILITY All IR AR .
o v Y “: < - - K

EAL THRESHOLD VALUE (I or2 or3 or4) E choe o
1= Valid WR GEMAC Floodup mdlcahon (LI-4541) commg ‘on scale in ‘the reactor

refueling cavity with all irfadiated fuel assembhes remaxmng covered by water or valid
. field report to Control Room.of same. «-.;- .« 1. 7 oy

2. Valid *fuel pool level indication’ (LI-3413) “below 36 feet’ and lowermg with all’
irradiated fuel assemblies’ remammg covered by water or vahd field report to Control
,Roomofsame ca . T
3. Valid radiation readmg for madlated spent fuel in dry storage 2 0 ImR/hrt ‘
N 0 (R a T 1.3 )IQ'“‘ L l\ ~
4. Valid, Dlrectl AreatRadlanon Momtor readmgs increases . by a, factor of 1000 over
- normal* levels.:: _5».' . " g ) e e i

[
oAt

M * - -
R T L v LS T RS LR

* Normal levels can be considered as the hxghest readmg m the past twenty-four hours
excluding the'ciirrent péak value.* ~ ' "’ )

DAEC EAL INF ORl\IATION' )

[ . B ~ ¢
¢ E ' . £
L A I t

L 3]

There'are no 51gmf cant deviations from the: genenc EALs: ’DAEC does not have a spent_

ﬁlel txansfer canal or on-sxte drystorage of spent ﬁJel’ - uleo Jl cLe

Usicontrolled méans that the Condition is not the result of planned actions by the pIant staff
in accordance with procedures Valid means that the reading is from’ instrimentation
determined to be operable in accordance with the Technical Specifications or has been
verified by other independent methods such as indications displayed on the control panels,
reports from plant personnel, or radiological survey results.

There are three methods to determine water level decreases of concern. The first method is
by report to the control room. The other methods include use of the Floodup level indicator
and the spent fuel pool level indicator. These are further described below.

During preparation for reactor cavity flood up prior to entry into refuel mode, reactor vessel .

level instrument LI-4541 (WR GEMAC, FLOODUP) on control room panel 1C04 is placed
in service by 1&C personnel connecting a compensating air signal after the reference leg is
disconnected from the reactor head. Normal refuel water level is above the top of the span
of this flood up level indicator. A valid indication (e.g., not due to loss of compensating air

AU2
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signal or other instrument channel -failure) of reactor cavity,level coming on span for this .
instrument is used at DAEC as an indicator of uncontrolled reactor cawty level decrease

DAEC Techmca] Specxﬁcatlons require a minimum of 36 feet of. water in the spent fuel
pool. During refueling, the gates between the reactor- cav1ty and the refueling cavity are"
removed and the spent fuel pool level indicator LI 3413 is used to monitor refueling water
level. -Procedures require that-a normal refueling water level be maintained-at 37 feet 5°
inches. A low level alarm actuates ‘when spent fuel pool level drops below 37 feet 1 inch.
Symptoms of inventory loss at DAEC include visual observation:of decreasing water levels
in reactor cavity.or-spent -fuel :storage ‘pool,- Réactor, Building'«(RB) fuel storage . pool
radiation monitor or refueling area radiation monitor alarms,- observation of a decreasing
trend on the spent fuel pool water level recorder, and actuation of the spent fuel pool low
water level alarm. . To eliminate minor level perturbations- from’ concern DAEC uses LI
3413 indicated water level below 36 feet and lowering. VL

Increased radiation 1&véls éan be detected by the local refueling” floor area radiation
monitors, the refoeling floor Continuous *Air Monitor (CAM) -alarm;- refueling areas
radiation monitors, fuel pool ventilation exhaust monitors, and by Standby Gas Treatment
(SGBT) System automatic start. Applicable area radiation monitors include those that are
displayed on Panel 1C02 and alarmed on Panel 1C04B. 'The DAEC EAL has also been
written to reflect the case where an ARM may o offscale high prior to reachmg 1,000 times
the normal reading.

G gL : .
NOTE: On Annunciator Panel 1C04B, the indicators listed below are expected alarms
during pre;planned transfers of highly radioactive material, through t the affected area. If an
HP Technician is present sendmg an Opemtor is not requrred ,Radlatlon ]evels other than
those expected should be promptly mvest]gated The indicators are high radiation alarms
from the Hot Laboratory or Administrative Building, the new fuel storage area, and the
radwaste burldmg N T oo,
o N R ! il

ey W e daah
] B 191 AR SR PV N
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REFERENCES: 5 "1ir. 5 %0 o 0
ti_f _'h.!,}‘"ﬂ“\“‘ PRI “"\",g,«h i

A]arm Response Procedure (ARP) 1C04B Reactor Water Cleanup and Isolatlon
Technical Spemﬁcatlon 3.8, Spent Fuel Pool Water Level - - o
Emergency Plan Implementing Procedure (EPIP) 3. l Inplant Radlologlcal Momtormg,
Attachment 1, ARM Locations *: - v
Emergency Operating Procedures (EOP) Ba513 Document, Breakpomts for RC/L & L
Surveillance Test Procedure (STP) 3.0.0.0-01PA,, Daily and Shift Instrument Checks
Integrated Plant Operatmg Instruction (IPOT) 8 Outage and Refueling Operatlons ‘L
Fuel & Reactor Component Handlmg Procedure (F&RCHP) 5, Procedure for Moving
Core Components Between Reactor Core and Spent Fuel PooI Wltlnn the Reactor Core
or Within the Spent Fuel Pool. " R

8. NEI Methodology for Development of Emergency Actlon Levels NUM4RC/NESP-007
Revision 4, May 1999 - T
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AA1l Any Unplanned Release of Gaseous or Liquid Radioactivity to the

EVENTTYPE OffsxteRadCondmons P
OPERATING MODEAPPLILABILITY All e e SRR
‘EAL THRESHOLD VALUE: - (1“ or Zor3of 4)'

1

rmdlcated by any of the following:

Environment that Exceeds 200X the Offsite Dose Assessment =~ =~
Manual (ODAM) Limit and 1s Expected to C‘ontmue forv15 T
Mmutes or Longer ’ Sl

~ ~ ~ ¥ P -
.. o ' N - T
N . . <

e~ seg o ux PR AP ar - ety x5 ? -
LI A ST . o e S LS - Ll SR NI

‘A valid readmg on radlatlon momtors that corresponds to 200X ODAM level as ‘

-

v --(
i o

. Reactor Bulldmg or Turbme Bulldmg ventllatlon (Kaman) rad momtor readlng above

.3E2 Ci/cc and expected to last for 15 minutes or “longer. - s
‘OR - . . Srl v, .' ¢ o, N P

* Offgas Stack (Kaman) rad momtor readmg above 6 E+0 iCi/cc and expected to last B |

for 15 minutes or longer. ces .
OR

LLRPSF (Kaman) rad monitor reading above 1 E-1 nCi/cc and expected to last for 15 I
minutes or longer.

OR

GSW rad monitor reading above 3E+5 CPS and expected to last for 15 minutes or
longer.

OR

RHRSW & ESW rad monitor reading above 8E+4 CPS and expected to last for 15
minutes or longer.

OR

RHRSW & ESW Discharge Canal rad monitor reading above 1E+5 CPS and expected
to last for 15 minutes or longer .

Confirmed sample analyses for gaseous or liquid releases indicates concentrations or
release rates with a release duration expected to last for 15 minutes or longer in excess of

200X ODAM limit.

. Valid site boundary radiation reading of greater than 10 mR/hr above normal

background and expected to last for 15 minutes or longer.

Valid indication on MIDAS of a release greater than 200X ODAM limit and expected to
last for 15 minutes or longer.

AA1




. ~ e - - . - . v - - ) - « =y ..o

%

AREASESIDOCUNENTE - i 1) | EBDA~

s | Rev. 4. -

i ABNORMAL RAD LEVELSIRADIOLOGICAL EFFLUENT CATEGORY "PAGE 12°of 26

--,?w\".' .

* . 4 A 4
‘I.Jf...rh‘ AL S .t .t EERN

DAECEALINFORMATION. e B : .

: A L T SRARCIRGE -
Valid means that the readmg is from mst:rume'rtatlon deterrmned to be operable in
accordance with the Technical Specifications or. has. been verified by other independent
methods such as indications displayed on the control panels, reports from plant personnel, or,
‘radiological survey results. In a case where data from, Kaman readings is being used to”
determine whether. an' EAL threshold value has: been exceeded, Valid means that flow
through the assocrated Kamari Momtor has been venf'ed and does exist as indicated in

uC1/seconSPRAD PR ) i

- ‘ v
“ ,). . ) LIRS
[l

: 5 “sy

¥

]

UNPLANNED,, as, used in this context includes any. release for; which a radioactivity
drscharge permit was “not prepared or a release that_exceeds - the conditions (e.g,
minimum dilution flow, maximum discharge flow, alarm setpomts etc.) on the applicable .
permit. The Emergency Dxrector should not wait until-15 minutes has elapsed but should i
declare the event as soon-as it is determined that the.release dur"tlon "has i or; wrl] likely
exceed 15 minufes? Alm, if.an ongoing release. is detected and the starting’ ‘time for that
release 1srunknown the Emergency Director .should, in the absence of data to the

1
contrary, assume that the release Has exceeded 15 mmutes. .
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14 i < ‘. s f ‘ .
.
o e TR I ! T . B O BT
¢ o Toanoe ¥ . "y 1., t
; i 4 ' ' ' ' v -
i S r'e A
4 2 P PO T, * 14 .o
' - -l| - J'%v‘"r + r ll . Y /‘. \
. N R - .-
LA I i [ n
B AT I : S . .
‘\\:h N [ PR PR ) N Y g e i P ot
-, e 1 - i
' ! ;1 JERA] (RN ! p FRVE IS .t [ L ¥
Ot i T Dovy “ar M "o toe by :
' 1'1:‘_ AL P3N P T P, 30 Sode RERVR ISP b e
. ;
} 5 o - HE I A a7 e '
1 .t [
T T A RPITE TS .
4 «
N ' - - . N ~ . .~
- PUUREEEAR- S BNRTE I AN L O T B T S 208 B
: .
. .
- 0 LA I A ) [PV
L
T B I LA
. 1 -7
i ¥ X P!
K ~re } -
¢ ' 3 L Porer ¥ ‘ PRI > ‘¢
- i, a




v

e sy

o
i

=

i

A3

o

ity

#( il

ALIRASES DOGUMENT. 0 & o EBD—A '

o e = | Rev. g

.| ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT, CATEGORY {, PAGE 13 of 26

e av - woenze b ar a v am thw me o
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¢ o o o Gaseous Effluent EALs S L ’
s N .. . =] 4 Turbine Bldg an'1/2) and
e v | . OffeasStackKaman®9/10 ReactorBldgma,m 536 7/8)
Maximum flow (CFM) .|...--~.. ' -: -~ 10,000 + ~ e e T2 000 3
-1‘Releasel.imitsv ~: | Concentration | * Release Rate - | Concentration'|-' Release Rate
Seocerr ol 0 (uCifee)r |- (uCised) T - (uCidee)” o+ (UCifsec)
Tech Spec - 1.IE-1 - |- - S2E+5 "r|"" ~62B4 © | - 21E+4
Unusual Event (2 x TS) 20E1 -] "% 1.OE+6 i---|° 12E3 |- " 42E+4
Alet (60xTS) < |- ""6.0E+0 **"~|- "= 30E+7 ®> " |- -37E24--} -~ 13E+6
© R " T - LLRPSFKaman 12 - v e
Maximum flow (CFM) g o T e 99,000 CLT
Release Limits* - Concentration~ |' 7 """ Release Rate *
T (WCifee) = | 7 (uC:/sec)
Tech Spec 5.9E4 ° T T 2.8EH47
UnusxialEvent(Zigfl“S) douo . 1OE3 ., |, ... .-, ... 56EH. .
Alert(200xTS) B ¥0-5 TN R e o T ran ,56E+6 st et

vy o b - e I S RIS BT L3 Leles
The off-gas stack is treated as an elevated release and the turbme buﬂdmg and reactor
burldrng vents are treated as mixed-mode releases. The ground level setpoints are taken
from the default setpoint calculations  from the quarterly surveillance tests performed by -
. DAEC Chemistry | ‘technicians. ‘Reactor Burldmg, Turbine Building, “LLRPSF (Low Level
-Radwaste Processing and Storage Facility) and Offgas Stack Noble ‘Gas Monitor alarm
setpomts are calculated based on achrevmg the Tech Spec instantaneous release limit
-, assuming annual average mefeorology as defined in the’ ODAM. The Tech Spec Limit
currently corresponds to a reactor building or turbine building ventilation alarm setpoint of - .
6.2 E-4 pCi/cc. The monitor alarm setpoint can be periodically adjusted but typically does
not vary by much. For the Offgas Stack, Reactor Building and Turbine building KAMAN
monitor readings, DAEC chose to multiply the technical specification concentration by a -
factor of 60 (instead of 200) in order to allow for a logical step progression in monitor -
__ setpoints from the AUI through AA1 to ASI. The DAEC EAL therefore addresses valid
-radiation levels exceeding 60 times the alarm setpoint for greater than 15 minutes. Rounded .
down, this corresponds to 3 E-2 uC1/cc The corresponding offgas stack monitor value i is '
6.6 nCi/cc, rounded down to 6 E+0 pCi/cc. The Tech Spec Limit currently for the LLRPSF

building ventilation alarm setpoint is 5.9 E-04 uCi/cc. The DAEC EAL therefore addresses

-valid radiation levels exceeding 200 times the alarm setpoint for greater than 15 minutes. .

This corresponds to 1 E-1 nCi/cc.

A SN I T . .. . . '
---- ‘Technical specification setpoints for radioactive liquid radiation monitors are 10 times the .

10 CFR 20 Appendix B, Table 2, Water Effluent Concentration (WEC) limits. 1t is the
pohcy of DAEC to process all llquld radwaste ) that no re]ease of radroactrve hquld to the

AA1
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environment is allowed The radwaste efﬂuent Ime whrch could be used as a tatch release
mechanism _has.'a _trip-function that prevents eAceedmg "the¢ DAEC release limit, and
therefore no EAL limits are provided. The other pathways to ‘the environment (RHRSW - fo
coohng tower; RHRSW to discharge canal) have radiation monitors with readouts goingto °
. the Control' Room. These systems could:become. contaminated 1f heat exchanger. leaks

. develop; however, historically this has not occurred in‘the service water systems at DAEC.
"These momtors are dlsplayed on panels 1C02° and 1C10 . o

. — - -

s

Reactor water is the hkely source of contarmnatlon through ‘the servxce water systems as
opposed to floor drain, detergent drain, and chemical Waste discharge. " The floor drain and ;
detergent. drains go'to Radwaste Processing and would be' batchr released 'to the Radwaste
effluent discharge line (if such’a release were to occur). The chemical d1scharge sump is
nommally a radloactmty clean system and is tested by Chexmstry to ensure no contammatlon
prior to dlschargmgto the canal.- S T R T SRR -

A ST ™ 3 AN b 3T A

,,,,,, ‘- . R L A AR poi- i PEGAING B
SThe setpoints for the three service water- radiation effiuent monitors - vary becatise” of
differences; in- detector effi¢ienciesiand: backgrourid: *Setpoints based on theé same reactor
water sample are listed below to show the differences. The rounded oﬁ' readmgs will be '
used for the EALs for ease of readmg the momtor scaleS‘ X R
S / , Lo T T S T o I
Monitor ~ - ’ TS Limit- | ° Reading- ' |' "' UE Level Alert Level
Gsw - - . 1,555 CPS¢ 1.5E+3 CPS " 3E+3 CPS ~ 3E+5 CPS
RHRSW & ESW to coolmg h 413 CPS y - 4E+2 CPS~ * 8E+2 CPS " 8E+4CPS

tower

RHRSW & ESWto * - |. 507 CPS ~S5E+2CPS - “1E+3 CPS 1E+5 CPS
Discharge Canal- - , S . _n

\ -

.

'
. . . - . - s pene
4 s - . PR ! - ' st .

DAEC does not have a telemetered radiation monitoring system. As an'altematlve DAEC
uses valid field survey readings outside the site boundary greater than 10 mR/hr or greater
than 50 mR/hr CDE 'Ihyroxd

IS I .- .1 - '
i3 i L L 2 o

Hourly Whole Body Dose Corresponding to 200 x ODAM Limit for Gaseous Release

< ODAM limit= 500 mrem/year Whole Body

I

200x ODAM lnmt = [200 x 500 mrem/year]/8760 hours/year = 11.4 mrem Whole Body in one hour

Rounded off to 10 mrem

§

Dose assessment using l\;ﬂl)AS isbased on the EPA—flOO methodology, e.g.; use of Total
Effective Dose Equivalent (TEDE). This is somewhat different from whole body dose from

»

AA1
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gaseous effluents determined by ODAM methodology which' ‘forms- the -basis for -the
radxatlon monitor readmgs calculated in AUl in accordance with the generic ; methodology
The gaseous effluent radiation Monitors can’only detect Tichle gases. *. The contribution of
iodine’s to TEDE could therefore only be determmedjelther(by 0)) unh'zin‘g MIDAS, or 2)
gaseous effluent sampling. DAEC EAL 4 is written in terms of TEDE and the gaseous

¥

effluent radiation monitor readings are determined based on ODAM. - AR
i ,' T f . '3 1 S ‘ E T ,
. 'T‘; :‘; ': :A\ \‘gr- a’rat»";.“a ,‘ "}:}’.;,’ X . .

REFERENCES:

- . B

[ L TR 2. . LIS S

1. Offsite Dose Assessment Manual Secuon 6.1.2'and 7 1 2.Bases s e I

2. Emergency Plan Implementlng Pmcedure (EPIP) 3 3, DOse Assessment and Protectlve
‘Action ™ ¢ e

3. Radiation Protection Calculanon No. 95-001-C Emergency Actlons Levels Based on

Effluent Radiation Monitors, January 24, 1995 : o SR
4. UFSAR Section 11.5, Process "and - Effluent Radlatlon Momtonng and Samphng
X Systems oo F e GO O L L e el LTI e . LT
5.. EPA 400-R-92-001 Manual of Protettive Actiori Gmdesmrd PratectzveActzons for
Nuclear Incidents . .., - A £ IETE B RIPANEIGRFL I A AR

6. NEI Methodology for Development of Emergency Actzon LeveIs NUMARC/NESP-007
Revzszon 4, May 1999 .
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AA2- Major Damage ‘to Irradiated Fuel or Loss of Water Level that Has-
0 or Will Result‘m the Uncovermg of Irradlated Fuel Outsrde the
Reactor Vessel

P M
): i L ' LY o~ .

‘ H
4

~ o Ty 1]

e e R S
> B,

A

OPEBATnng Mopnr@PrrgAnn,rr:Y: Al ¢

EAL THRESHOLD VALUE:", (1 or2or3 or4) ol

.4

,,,,,

1. Any of the followmg vahd radratron monitor readmgs for the refuel floor area fuel
, handling area, and the ﬁlel bndge area: .. Y. v !

e ARM HI RAD alarm for the Reﬁxelmg Floor North End Reﬁlelmg FIoor South
End, New Fuel Storage Area, or Spent Fuel Storage Area TR I,

e Refueling Floor North End, Refuehng Floor South End; orNew Fuel Storage ‘Area
. . ;’ARM:Reading aboye;10 mR/hr : 2orer aties 4, ie g

e Spent Fuel Storage Area ARM Readmg above 100 mR/hr

2, Report of Visual observatlon of uradxated ﬁlel uncovered

3. Water level readmg below 450” as~indicated on LI4541 (ﬂoodup) for the Reactor
-'Refueling Cavity that will result in Irradlated Fuel becomlng uncovered or. vahd ﬁeld
. ‘report to Control Room of same. . - o ;

4.’ Valid Spent Fuel Pool water level’ mdlcatxon (LI-3413) below 16 feet Water Level that *
will result in Irradiated Fuel being ¢ uncovenng or vahd fi eld report fo Control Room of
Sme e PSP A T S PR i . J"."

IS ST R T ST el i, P s
D'AEC EAL INFORMATION: '~~~

Valid means that the reading xs from mstrumentatlon determmed .to, be_ operable in .
accordance’ with the Techmcal Specxﬁcatrons or has been venﬁed, by other mdependent
methods such as indicatioris dlsplayed on thé Coritrol panels reports from plant pérsonnel, or
radlologlcal survey results. Vahd alarms are solely due to damage to uradrated ﬁ)el or loss
of water level that has or will result in the’ uncovering of nradrated fuel B ‘
There are no mgmﬁcant“devratrons from the generic EALs. Increased radratlon levels can be
detected by the local radiation monitors, in-plant radrologlcal surveys, new fuel and spent
fuel storage area radiation monitor alarms’ displayed on panel 1C04B, fifel pool ventilation
exhaust monitors, and by Standby ‘Gas Treatment (SBGT) System automatic start.
Applicable area radiation monitors include RT 9163, RT 9164, RT 9153, and RT 9178.

AA2
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These monitors are located in the north end of'the refuel floor, the. south end of the refuel
floor, the new fuel vault area, and near the spent fuel pool respectrvely ER A
Per ARP 1C04B, the apphcable area radlatron momtor alarms actuate when radratron levels
increase above 100 mR/hr in the spent fuel pool area or above 10 mR/hr in the other three *
areas of concem. If a valid actuation of these alarms were to occur, the refueling floor
would be .immediately evacuated. Thus, a report of a-fuel handling accident with- either
valid actuation of the fuel area alarms on panel 1C04B or with measured tadiation levels in:
the spent fuel pool or north fuel area are used to'address the genenc concern con51stent with!

DAEC design and procedures., R SR I N A

RO ,A

During preparation for reactor cavrty flood up prior ‘to entry mto refuel mode reactor vessel
level instrument LI-4541 (WR GEMAC; FLOODUP) on control ro6m | panel 1C04 is placed
in service by 1&C personnel connectmg a compensating air signal a aftér the referenice leg 1s’
disconnected from the reactor head: Normal refuel water level is'above the top of the span
of this "flood up’ level. indicator. - *A valid-on-scale -indication (e.g.,-not:due toloss of
compensating air signal or other instrument. channel failure) from thfsf'mstrument can be
used to deterrmne uncontrolled loss of water level 1n the reactor cavity. .. - . T*:«: e

L 5 "1

Durmg refuelmg, the gates between the reactor cav1ty and the reﬁrelmg cavrty are removed
and the spent fuel pool level indicator L1 3413 is used to monitor refueling water level. This .
measures the.common water level in the reactor cavity and the fuel pool.- The bottom of the
fuel transfer slot between.the spent fuel pool and the reactor cavity is- 16 feet above the ’
bottom of the spent fuel pool. The top of the active fuel in the spent fuel storage racks is
slxghtly less than 13 feet 9 mches above the bottom of the _spent fuel pool . Therefore,
postulated failures which drain the reactor cavity through the reactor vessel cannot uncover
fuel in the spent fuel storage racks. However, valid indication of spent fuel pool level less
than 16 feet would indicate that spent fuel in the storage ) racks may potentrally become
uncovered.

refuelmg ﬂoor shall dxscharge any ﬁlel assembly on the fuel grapple as follows

e Ifafuel assembly is currently bemg wrthdrawn from a slot 1n the core or spent fuel pool,
immediately reinsert it into that slot. =

 Ifa fuel assembly is ,berng transferred and is strll over or near the core, msert it into the

. closest avarlable slot in the core. )

o Ifa fuel assembly is bemg transferred and rs over or near the spent fuel pool insert it
into the closest avarlable slot in the spent fuel racks x

Following these actions,' the refueling ﬂoor is to be evacuated of all personnel. The DAEC

EAL is written to address the generic concern that a spent fuel assembly was not fully

AA2
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covered- by .water. “This canr&ither be by visual observation of an unéovered: spentfuel-
assembly or by trending*fuel pool level in the control room if a spent fuel assembly could
not be placed ina safe, storage locatron spec1f' ed by F&RCHP Sas descnbed above.

REFERENCES'« - et L o o
1 Coe e . -

1. Alarm Response Procedure (ARP) 1C04B Reactor Water Cleanup and Isolatlon .o

2." Technical Specification 3.7.8, Spent Fuel Pool Water Level v - * .. siet

3. Emergency. Operating Procedures (EOP) Basis Document, Breakpoints for RC/L &L

4. Emergency Plan Implementing Procedure (EPIP) 3.1, Inplant Radiological Monitoring,
Attachment 1, ARM Locations

5.. Surveillance Test Procedure (STP) 3.0.0,0-01 » Daily and Shift Instrument Checks

6.. Integrated Plant Operating Instruction (IPOI) 8 Outage and Refueling Operations

7. Fuel & Reactor Component Handling Procedure RFP404; Procedure for Moving Core |
- Components Between Reactor Core and Spent Fuel Pool,nWrthxn the Reactorﬁ Core,

[

Within the Spent Fuel Pool. ..~ .- - Goe e
8. Bechtel Drawing C-492, Reactor Bu1ld1ng Reactor Well Spent Fuel & Dryer-Separator
Pool General Arrangement, Rev. 6 ' P

9. Bechtel Drawing C-493, Reactor Btnldmg Spent Fuel Lmer Plan Elevatrons and
* Details, Sheet 1, Rev. 6., b0 - ‘ .

10. Holtec Internatronal Drawmg No. 1045 Rack Construcnon Spent Fuel Storage Racks ~
- Rev. 3. Y ; 4 .
11. NEI Methodologz for DeveIopment of Emergency Actton Levels N UMARC/NESP—OO?
Revision 4, May 1999 .
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AA3 Release of Radioactive Material or Increases in Radiation Levels ,
Within the Facility That Impedes Operation of Systems Required
to Maintain Safe Operatlons or to Estabhsh or to Mamtam Co]d

Shutdown L L P S
EVENT TYPE: Onsite Rad Conditi-ons"r o »_-:', o dm

»J; 1t

OPERATING MODE APPLICAB]LITY Al Tom

T
.....

EAL THRESHOLD VALUE:" ‘(1 072)" S SR

1."'Valid ared rad monitor (RES162) reading GREATER THAN 15 mR/hr in-the Control
Room. A T

[N BN ¢ : T e . B i

i

2. VaTxd aten'tad monitor (RE9168) reading GREATER THAN 500 mR/hr-at the Remote

Shutdown Pane] 1C388

P e 4"
PANEE vy N RIS B T At A St
R ~7 i3

DAECEALINFORMATION: N S

i

st 1L

vyt

Valid means that the reading is from instrumentation deterrmned to be operable in
accordance with the Techni¢al Spemﬁcatxons or has been Verified by other independent
methods such as decat]ons displayed on the control panels reports from plant personnel or

radlo]oglcal survey results. e

A

There are no significant deviations from the generic EALs. Per the UFSAR, the control
room is the only area that is required to be continuously occupied to achieve and maintain

safe shutdown following design basis accidents. The capability exists for plant
from outside the main control room in the event that the control room

shutdown
becomes

uninhabitable using remote shutdown panel 1C388. The RB 757 CRD North ARM-9168 is
in the vicinity of the Remote Shutdown Panel and is used to monitor radiation levels to

determine habitability for that area.

The EC/OSS should determine the cause of the increase in radiation levels and review other
EALs for applicability. Expected increases in monitor readings due to controlled evolutions
(such as lifting the steam dryer during refueling) do not result in emergency declaration.
Nor should momentary increases due to events such as resin transfers or controlled
movement of radioactive sources result in emergency declaration. In-plant radiation level
increases that would result in emergency declaration, are also unplanned, e.g., outside the

limits established by an existing radioactive discharge permit.
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Alarm Response Procedure (ARP) 1C04B Reactor Water Cleanup and Isolatlon
Abnormal Operating Procedure (AOP) 913, Fire

Abnormal Operating Procedure (AOP) 914, Security |

Abnormal Operating Procedure (AOP) 915, Shutdown Outside Contfol Room
Surveillance Test Procedure (STP) 3.0.0.0-01, DaJIy and Shift Inslnnn;:nt Checks
Integrated Plant Operating Instruction (IPOI) &, Outage and Refueling Operations
Emergency Plan Implementing Procedure (EPIP) 3 1, Inplant Radxologlcal Momtormg
UFSAR Section 6.4, Habitability Systems ' .

Bechtel Calcu]atlon DA-4, Project Number 265-002, Control Room Habitability, 9/3/80
10 NEI Methodology for' Development of Emergency Action Levels NUAMRCHVESP-007
Revision 4, May 1999
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i AS1 Site Boundary Dose Resulting from an Actual or Imminent ~ -

Release of Gaseous Radioactivity Exceeds 100 mrem TEDE ‘or 500"
mrem CDE Thyrond for the Actual or Pro_| ected Duration of the
Release e s , e T e e e

- o VS B e AP

P

EVENT TYPE: Offsite Rad Conditions - . " 1. . o oo i |

OPERATING iioi)r«: APPLICABILITY: Al ©.' " Vi, PSR

EAL THRESHOLD VALUE: ‘Qot2or3) LT e i

1. A vahd radratron momtor readmg whrch correriyonds' to an oﬁ'srte dose of ll)O mrem or -
.- 500 mrem Thyro1d as mdrcated by the following: . - l

1
LN

‘Reactor Building or Turbine Building ventilation (Kaman) rad monitor readmg above
6 E-2 pCr/cc for more than 15 minutes. (Dose assessment not available) .

OR

" Offgas Stack (Kaman) rad monitor readmg above 4 E+l p.Cr/cc for more than 15 )
- “minutes. (Dose assessment not available)

2. Valid MIDAS dose assessment prOJectron indicates dose consequences greater than 100 '
mrem TEDE or, 500 mrem CDE thyroid. . -

3. Field survey results indicate site boundary dose rates exceeding 100 mrem/hr expected
to continue for 1 more than one hour; or analyses of field survey samples mdrcate CDE
thyroid of 500 mrem for one hour of mhalatron

DAECEALINFORMATION' S

> N ~r -
P N

:"

accordance with the Technical Specifications or has been verified by other independent
methods such as indications displayed on the control panels, reports from plant personnel, or
radiological survey results. In a case where data from Kaman readings is being used to
determine whether an EAL threshold value has _been exceeded, Valid means that flow
through ‘the assocxated Kaman Momtor has been verrﬁed and does exist as mdlcated in |
qu/seconSPRAD , ) . ”; L ’} . ,
The preferred method 'for declaratron of ASl'is by means of Dose Assessment usmg the
MIDAS computer ‘model. However Aif Kaman monitor readmgs are sustamed for longer ,
than 15 minutes and the requlred MIDAS dose assessments cannot be completed within this
penod “then the declaration can be made using' Kaman readmgs PROVIDED the readmgs




are not from an isolated flow iiath; If Kaman readings are not valid, field survey results may
beutilized:t.",»- e ere e ‘ Ly

- 1
v

; ' ". -

DAEC’s Meteorologlcal Infonnatlon and Dbse Assessment: System (MlDAS) was utilized
to determine the KAMAN ‘monitor limits. Eight separate combinations of release point,
source term, meteorological conditions and_equipment status were analyzed Pathways_
considered were the offgas stack, the turbine building exhaust ‘vent and a single Teactor’
building exhaust vent. Multiple release points were not considered.  In this same vein, it
was assumed that ohly on€ of the three reactor bmldmg vents is on dunng the release.

o coarh 2Ty
The source terms used have been pre-loaded into MIDAS: - and are the default n mixes
associated with a loss of coolant accident (LOCA) and a control rod drop (CRD). The
LOCA mix was used in conjunction with'a release wa the offgas’ stack whlle the CRD mix
was used for releases via the turbine or reactor bu1ldmg vents. The source ferm for a release
via the offgas stack is'further impacted by the 'status of the. standby’ gas treatment system.
The status of that system was also taken into consxderahon RS ‘n’.\.%r* I

x .
. “‘: ,Jy“,J' 1-) ,...»,, 10 - [RYLEN ""‘{I‘l A

Bised on 1995 data (NG—96 -0987), the atmosphefic stability was cla351ﬁed as Pascal E 33%
of the time.” Consequently, both classifications were evaluated Ba.,ed on the same report,
the most common wmd speeds were: ' Tt : Lo Co

3 - i -
. L S . iy , Foo4e \: P R e _,' 'l‘ R P
* a

£

Pascal Class Altitude ‘ S—gﬂ eed (mph) -
D . 156’ ... e, 8-12
D ‘ : 33’ 8-12 1. ...
E 156 - ;.. 8-12
E SentL 33’ T S
. ot I R S G - AT rr o

Though the temperature settmg has no nnpact on the MIDAS ca]culatxons a value must be
entered in order for the program to run. Consequently, the. temperature was arbm‘anly set at
SOF . . i O Yo gt e ey

, .
4 L 1’ M - -
P ey e !

s
- . -'\" o
P L H R 'V F s res

The rain estlmate was set at zeTo, to'eliminate any on site washout. of radloactlve matenal ,
i o, ‘r R S (.-,’ ooy I S

For the first MIDAS runs a 1C1/cc concentratton was assumed The' results of these runs”

were theri normialized to the limnits; thus gerierating a theoretical. KAMAN limit. Additional.

MIDAS runs were made with these theoretical limits as input to verify the normalization

process.In addition to’the total integrated dose, MIDAS calculates a peak whole body DDE I

rate resulting from the plume and a peak thyroid CDE rate’ resultmg*ﬁ*om mhalatlon.
Because the ‘AS1'and AGI KAMAN limits are to be based on a one hour exposure
establishing concentlanon limits so these peak values match the NUMARC limits is
acceptable. ‘

AS1
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AR Sl L . < =] . SiteArea: - | - General > ;°
e Initiating Condition o -Emergency | .| - Emergency
- : ’ - AS1 - AG1
Valid Turbine or Reactor Building ventilationrad,' | . " J .
monitor (KAMAN) readmg formore than 15_ ., 0 06 pCllcc : 0.6 pCi/cc
minutes above: - T -
. . o T T T T

DAEC does not have a telemetered radiation momtonng system- As an 5altematlve DAEC
uses valid field survey readings outside the site boundary to detexmme if doses are greater
than 100 mR/hr TEDE or greater 1han 500 mR/hr CDE’ Thyroxd w7

Dose assessment using MIDAS is based on the EPA-400 methodology, eg.; use of Total
Effective’ Dose: Equivalent ‘(TEDE) and "Committed Dose™:Equivalent (CDE) Thyroid.
TEDE.is somewhat different from-whole body dose from gaseous effluents determined by
ODAM methodology which forms the basis for the radiation monitor readings calculated in
AUIL. These factors can introduce differences that are at least as large as those introduced
by using TEDE versus whole body-dose. The gaseous effluent radiation. monitors can only
detect noble gases.: The contribution ofiodine’s to TEDE and CDE 'I’hyroxd could therefore
only be determined either by: (1) utilizing the source term .mixture in MIDAS, or @
gaseous effluent sampling. Therefore, DAEC EAL Threshold Value 4 is written in terms of

o -

TEDEandCDEThyroxd TS T L

REFERENCES: E O O PPN

1. Offsite Dose Assessment Manual, Section 6.1.2 and 7. 1 2, Bases .-

2. Emergency Plan lmp]ementmg Procedure (EPIP) 3.3, Dose Assessment and Protective ;
Action" . U P T L S T

3. Radxatlon Protectlon Calculation’ No 95 OOI—C Emergency Actions Levels Based on --
_ Effluent Radiation Momtors January 24, 1995 L

4. Radiation Engineering Calculatlon No. 96-007-A, Detenmnatlon of DAEC Radloactlve -

*Release1 - Initiating Condxtlons fox:'ASI,&AGl Emergency Classifications, July3 1996 -

5. .UFSAR Section 11.5, Process and Eﬁ]uent Radlatlon -Monitoring and Samplmg

Systems'gnf .~ REREA ~"'-:':~'», ;.n‘( , R P W SCRT MR

‘6. EPA' 400-R-92-001,: Mdnual of Protectzve Actlon Guzdes and Protecﬁve Actzons for
Nuclear Incidents - 0 ccooppe 20 o bosns i L0 L S e e,

i7. NEI Methodology for Development bf Emergency Action Levels; N UMARCAVESP-OO? T,
Revzslon4 May 1909 e IO Il Tz, e

ALY
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AGl Site Boundary Dose Resultmg from an Actual orImmment
Release’ of Gaseous Radroactwrty that Exceeds 1 000 mrem TEDE

3

of the Release =~

¥
H

' . PN ron 3

(8

EVENT TYPE:" Offsite Rad Conditions

OPERATING MODE APﬁLICABiLITY Al 00
L cy e T e
EALTHRESHOLDVALUE (1 or20r3) vt

1. A valid radiation monitor readmg whlch corresponds to an offsite dose of 1000 mrem or

5000 mrem Thyroid as indicated by the following:

‘Reactor Building or Turbine Building ventilation (Kaman) rad mofiitor readmg above
6 E-1 pCi/ce for more than 15 rrnnute<'~(Dose assessment 1ot z’a\raﬂable) et

Lad 1T .
OR , : R

Offgas Stack (Kaman) rad momtor readmg above 4 E+2 p.Cl/cc for more_than 15
minutes. (Dose assessment not avallable)

2. Valid MIDAS dose assessment projection mdlcates dose consequences greater than
1,000 mrem TEDE or,5,000 mrem CDE thyroid. - :

3. Field survey results indicate site boundary dose rates exceeding 1,000 mrem/hr expected

to continue for more than one hour; or analyses of field survey samples indicate CDE

thyr01d of 5 000 mrem for one hour 6f mhalatlon '

P =
-L.r\ e 'd. . Lol g oF

DAEC EAL INFORMATION

Valid means- that' the” readifig’ i 'ffom mstmmentatlon determmed to be operable in
accordance with the Technical Specrﬁcatlons or has been venﬁed by other .independent

methods such as indications displayed on the contnol ‘panels] reports from plant personne] or’

radiological survey results.; In ' ¢ase " whiere 'data fromn Kamzin réadings ‘is being used to”
determine’ whether'an EAL thréshold Value 'has been exceeded Vahd mieans that ﬂow
through the assocrated Kaman Monitor has been verified and does ex15t as 1nd1cated i’
uCi/sec on SPRAD '

L ;o . . L. - IR
I 4 3 3 a4 . (S : I EREVIL IS 1

The preferred method' for decldratlon of AGL is by meéans of Dose Assessment usmg the
MIDAS ‘computer’ model. ‘However, if Kamian’ momtor readmgs are sustamed for longer
than 15 minutes and the required MIDAS dose assessments cannof be comp]eted within this
period, then the declaration can be made using Kaman readings PROVIDED the readings
are not from an isolated flow path. If Kaman readings are not valid, field survey results may
be utilized.

AG1

or 5 000 mrem CDE Thyrord for the Actual or PmJected Duratlon, :

)
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pappe——

to determme the KAMAN monitor limits. Eight separate combmatrons of release point,
Source 'term, meteorologlcal conditions “and equipment status were analyzed Pathways
considered were the offgas’ stack, the turbihe buﬂdmg exhatist ™ vent and a smgle reactor :
burldmg exhaust vent. ' Multiple release points were not cons1dered In this same .vein, it .
Was assumed that only one of the three reactor bulldmg vents is on durmg‘the release. o

I .
]

L

,
£

The source terms used have been pre—loaded mto MIDAS and are, the defau]t) rrnxes

associated with a loss of coolant accident (LOCA) and a control rod drop (CRD) The
LOCA mix was used in conjunction witha release via the offgas stack while the CRD 'mix~
was used for releases via the turbine or reactor building vents." The source term for a release °
via the offgas stack is further impacted by the status of the standby gas treatment system.

The status of that system was also taken mto c0n31derat10n

s I
i

ot

Based of 1995 data (NG-96-0987) the atmosphenc stability was classrﬁed as Pascal E 33%
of the time. Consequently, both c]assrﬁcatlons were evaluated. - Based on the same report

-~ o ? ~ - N 3.
. . (S

the most common wmd speeds were: SO

: Pascal Class ’ . Altltude Lo ‘
.D. .. 1567w - T o 178412
oo e DrtaT e et 330, 0wyt g
SE, e L e 186 s T iantig 2
E . e 333’ v AR PRY:

4

Though the temperature setting has 1 no nnpact on the MIDAS calculatrons a value must be

) oL :'SQ. eed(mph[y“

I

entered in order for the program to run. Consequently, the temperature was arbrtranly set at

50 F. ST R N LN

- H - - - O . T - . i oA e
P : - ? L. ‘4 -

The ram estnnate was set at zero, to ehmmate any on site washout.of radroactlve materxal T

k ‘\i \

.._,!}' . ‘:’«.'tf'ui:’. Y’

For the ﬁrst MIDAS Tuns a 1Cifec’ concent:ratlon was assumed The resilts of-these runs

e T

-k

3
-

were thén normahzed o the limits, thus generatmg atheoretical KAMAN limit.. Additional ’
M]DAS runs were made w1th these theoreucal ,lnmts as rmput to venfy the normahzatlon

process'- . enn “s,,g P VSV S b
B - - -

N ;-\"’\t'_-"ﬂ
~

PR
,-,u oo B

Y

c N
-s; T

In addition to the .total integrated dose, MIDAS calculates'a peak whole body DDE rate
resulting from the plume and a peak thyroid CDE rate resulting from inhalation. Because
the AS1 and AGI KAMAN Jimifs. are to be based on a one hour exposure, establishing
concentratlon lumts 50 these peak values match the NUMARC hrmts is acceptable. - toe

R

. - .. . Yo ¢

AG1
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‘I valid Offgas Stack "ventilation - Jad' monitor

Fremndmiete cese o e . Site Arear | 7 General
Imtxatmg Condmon % - " | "Emergency " |° ‘- Emergency

Lk o e .- -1 AST - AGI1
Valid Turbine orRB ventllatlon rad monitor, - A D

| KAMAN) reading for more than 15 minutes above: 0 06 uC1/cc 0.6 uCifcc

(KAMAN) reading for more than 15 mmutes above 40 pr/cc - 400 pCi/cc

2

DAEC does not: have a telemetered radiation momtormg system As an alternatlve DAEC.

uses valid field survey readings outside the site boundary to determine if doses are greater
than 1,000 mR/hr TEDE or greater than 5, 000 mR/hr CDE to the Thyrmd

Dose assessment using MIDAS is based on the EPA-40() methodology, e.g., use of Total
Effective Dose . Equivalent (TEDE) and. Committed - Dosé Eqmvalent (CDE) Thyroid.
TEDE is somewhat different from whole body dose from' gaseous effluents determined by

ODAM methodology which forms the basis for the radiation monitor readings calculated in’

AUL. These factors can introduce differences that are at least as large as those introduced
by using TEDE versus whole body dose. The gaseous effluent radiation monitors can only
detect noble gases. The contribution of iodine’s to TEDE and CDE Thyroid could therefore

* only be determined either by: (1) utlizing the source term mixture in MIDAS, or (2) gaseous

effluent sampling. Therefore, DAEC EAL Threshold Value 4 is wntten in terms of TEDE
and CDE Thyroxd

~ vl oz
Yy el

REFERENCES B L I VT T :

TR B - . P ) ',

It ‘
i B AN

* 1. Offsite Dose Assessment Manual Section 6.1.2 and 7.1. 2 Bases

2. Emergency Plan Implementmg Procedure (EPIP) 3.3, Dose Assessment and Protective

Action . L ” o3 W W

. 3. Radiation Protecuon Calculatlon No 95 OOI—C Emergency Acnons Levels Based on

Effluent Radiation Monitors, January 24, 1995 « - . : e
4., Radiation Engineering Calculation No. 96-007-A, Detenmnauon of DAEC Radloactlve
Release  Initiating Conditions for AS1 & AG1 Emergency Classifications, July 3, 1996 :

5. UFSAR Section 11.5, Process and Effluent Radiation Momtormg and Sampling

Systems
6. EPA 400-R-92—001 Manual of Protectzve Actlon Guzdes and Protectzve Actions for
Nuclear Incidenis* RN T Sy

" 7. NEI Methodology for Development of Emergency Action Levels NUMRC/NESP-007

Revision 4, May 1999. -
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HU1 Natural and Destructlve Phenomena Affectmg the Protected Area . .

-
. far T, -l [
.

EVENT TYPE' 'Natural Dlsasters Other Hazards and Farlures

I e e
Pt s e v B

1 LR

‘OPERATINGMODEAPPLICABILITYAII R

EAL THRESHOLD VALUE: o L

Any one of the followmg phenomena affecting the Protected ATCR: )+ i vy e e et

1. Valid Amber De31gn Basis Earthquake (DBE) hght and the waxhng seismic “alarm ‘on Panel ‘1C35 xare
both activated mdrcatmg an acceleratlon greater than + 0.01 gravrty N DT ?

2. Report by plant personnel of tomado stnklng wnhm protected area boundary I k

3. Assessment by the control room that a destructlve event has occurred Teem ~e o e .~

o en - o .

[P g,..‘

4. Vehicle crash mto plant structures or systems w1thm protected area boundary that are determmed to be
Safe Shutdown Areas. LA e A O n, \,”rw:u ~:=_: P s oy s _,_.‘_._;‘

PR ¢

5. Report by plant personnel of an unantlclpated explosron within the protected area boundary resultmg in

6. Report of turbme failure resultmgmcasmg penetratlou or damageto turbme or generator seals.” )
7. River flood waterlevels above7579ﬂ o » ‘ 'I o

8. The Max Normal operating water level exceedmg and EOP 3 hrmts R A SRR

9. River water level below725ﬁ 6in. B SRRSO e , Cin
DAECEALINFORMATION:, i o1 smoitone vt 2o 4 it ® ot oo b 1 ©

,d‘.,’ o [

EAL 'fhreshold Value 1 addresses earthquakes that are detected in accordance wuh AOP 901 -For DAEC a
minimum detectable earthquake that -is mdlcated on panel 1C35:is an acce]eratron(greater than -+.0.01
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DAEC EAL 'Ihreshold Value 2 addresses report ofa tomado strrkmg w1thm the protected area or wuhm the
plant sw1tchyard o e i o y
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DAEC EAL Threshold Value 3 allows for-the control room to deterrmne that and event has occurred and
take appropriate action based on personal assessment as opposed to verification. ' No attempt is made to -
assess the actual magmtude of- the damage.” Such damage can be due to collision, tornadoes, missiles, or any *
other cause. - Damage can be indicated by. report to the control room, physical observation,-or by Control
Room/local control station instrumentation. Such items as scorching, -cracks, dents, :or drscoloratlon of
eqmpment or structures reqmred for safe shutdown are addressed by ‘this EAL
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DAEC EAL Threshold Value 4:addresses a vehicle (automobile, aircraft, forklift? truck or tram) crash that
may potentially damage plant structures containing functions ‘and systems required for safe shutdown of the

plant. This does not include. vehicle crashes with each other or damagé to’ office’ or Warehouse’ structures*

Escalation  to Alert under HA1 .would occur if damage was sufficient to" affect the ability to achxeve or
maintain safe- shutdown, e.g., damage- made -required equipment moperable or structural damage was
observed such as bent supports or pressure boundary leakage. 't *

. LN ! !

y e :

Safe Shutdown Areas .
- Category o N CArea- © . v ¢ ; -

Electrical SW1tchyard 1G31,DG and Day Tank Rooms IG21 DG aﬁd Day Tank e

Power Rooms, N i

Battery Rooms; Essentlal Sw1tchgear Rooms Cable Spreadmg Room

Heat Sink/ | Torus Room Intake Structure Pumphouse LT -

Coolant : La a7 g 1 e e T o e

Supply | R T

Containment Drywell Torus L, e . o
Emergency | NE, NW, SE Corner Rooms HPCI Room RCIC Room RHRVaIve
Systems | Room, North CRD Area, Souith CRD'Area .
Other ' | Control Building, Remoté Shutdown Panel, IC3 88 Area, Panel 1C56 ) )
Lo 'Area,SBGTRoom o , . R

x ™ el e
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DAEC EAL 'Ihreshold Value 5 addresses exploswns within the protected area As used here an exp.Ilosmnr
is a rapid, violent, unconfined combustion, or a catastrophlc failure of' pressurized ‘equipment,  that"

potentxa]ly imparts srgmﬁcant energy to, near-by, structures, or, .equipment. Damage can be mdxcated by

report to the controt room, physxcal observatlon or by Control Room/local control station 1nstrumentauon. ’
Such ‘items as scorching, cracks, dents, or ‘discoloration of equipment or structures required for " safe

shutdown are addressed by this EAL. The EC/OSM needs to consider the secunty aspects of the exp]osmn
if apphcable

t A Jx"q”«j|.‘ . [ <

DAEC EAL Threshold Value 6 addresses turbine fallure causmg observable damage to the turbme casmg or
damage to turbine or generator seaIs ) U )
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DAEC EAL Threshold Value 7 addresses the observed eﬁ'ects of ﬂoodmg m accordance w1th AOP 902

Plant site finished grade is ‘at’ elevatlon 757 0 ft. ‘ Personnel doors and railroad and truck openings at or near
grade would require protectlon in the event of @ flood above elevation 757 0 ft. Therefore, EAL 7 uses a
threshold of flood water levels above 757 0 ﬁ »

~

DAEC EAL Threshold Value 8 addresses mtemal flooding can be due to system malfunctions, component
failures, or repair activity mishaps (such as failed freeze seal) that can threaten safe operation of the plant.
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: Therefore, this EAL is based on a valid indication that the*water level is higher.than the maximum notmal |
‘ operatmg limits. The, Maxrmurn Normal Operating Limits are defined as the highest values of the identified
parameter expected to occur durmg normal plant operating conditions with all directly associated support:
and control systems, functioning properly. Exceeding these limits,is -an entry condition’ into EOP 3,
Secondary Containment Control and may be an mdlcatlon that water-from 2 primary system is drscharglng
into secondary containment. Exceeding the maximum normal- -operating limit is interpreted as a potential
degradation in the level of the safety of the plant and is appropriately treated as an Unusual® Event .
emergency classification. The maximum normal operating water level limits are taken from AOP 902 and

EOP 3 and are shown in the table below: ... . ol i g e = .
LIUL R PP R e .
Maximum Operatmg L1m1ts Water Levels . - - '
Affected Locatlon Indicator Maximum . | Maximum Safe | & = =

; _ Normal OL ' OL . '
HPCI Room Area -._ ' -- - . '113768. -.|. 2 inches 6 inches -
RCIC Room Area LI13769 - -'3'inches - 6 inches
A RHR Corner Room SE Area L13770 2 inches 10 inches D e
B RHR Comer Room NW Area L13771 - -2 inches - - 10inches "~ | ~——= =7 -
Torus Area .- .. =2 1 -~ LI3772 .|, 2inches .. - 12inches . | ~‘- - L

\_/EAL Thresho]d Va]ue 9 addresses the effects of low nver water level.’ The mtake structure for the safety- .
related water supply: systems (river. water, RHR- servrce water ‘and ¢ emergency serv1ce water) is located on
the west bank of the’Cedar River. - An’ overﬂow-type bamer across the "ri\}éf was desxgned ‘and constructed
in accordance with Seismic Category I criteria-to- mtercept ‘the stream bed ﬂow and ‘divert it to the intake -
structure. This makes ‘the entire flow of the river available to the safety-re]ated ‘water supply systems.” A -
minimum flow of 13 ‘cubic feet per second (cfs) from a minimum 1000-year river flow of 60 cfs must be
diverted. The top of the barrier wall is at elevation 725 fi.6i m Rlver water level below thls level represents

a potentlal degradatron in the Ievel of safety of the plant and xs addressed by EAL Threshold Value 9.

LA I BN AV P ST EOLON .. "U‘ e Cr '.

In this EAL" “Vital Area”‘rs defmed as plant structures or areas contalmng eqmpment necessary for a safe

shutdown v o , L »
: ceted LT A T Lt BAeTEEC N RN u'a L T T et s g .

REFERENCES EavEoeae D . ‘? o EETNIETRL > NVEES ‘fi-ﬁ_:(!“', L‘Th.j - j. ,,,‘;‘:

1. .-Abnormal Operatmg Proccdure (AOP) 901; Earthquake S T

2. Abnormal Operating Procedure (AOP) 902, Flood - * "7y~ *7 7" -7 L 7 7 T e7n

3. Abnormal Operating Procédure (AOP) 503, Tomado -~ ~*" -~ “-» 7 "~ "~ "

4. Emergency Operating Procedure (EOP)-3, Secondary Contamment Control B

5. EOP Basis Document, EOP-3, Secondary Containment Control Lo aoe

6.. UFSAR Chapter 3, Désign'of Structures Components Equxpment and Systems BRI

7. Bechtel Drawmg BECH—M017 Equlpment Location - Intake Structure Plans at Elevations, Rev. 6
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HU2 Fire Within Protected Area Not Extinguished Wlthm 15 Mmutes of Detectlon |

- ToTa
, - et . [ G ‘
LI :f»—s.g~"“ T - ¢ oo N

N

. I

OPERATING MODE APPLICABILITY All ’ ' . : S

EAL THRESHOLD VALUE ~ . . TR

- A 1
N 353 Thy PR LR | $
- T .

1. Flre in buxldmgs or areas contlguous to any of the following areas not extinguished within 15 minutes of
control room notification or verification of a control room alarm:

oy, . - s H - L < -
.

e Reactor, turbine, control admm/secunty
o - Intake structure SR ‘

.
-
B . "5,_i;.rn <. [ P B

e Pump house ’ : : : 3

N N
. - . > A e L)
[{eDEN L Ao gt O I'd P ! ¢ ¢

DAECEALINFORMATION - - RO

The purpose of this EAL is to address the magmtude and extent of fires that may be potentially 51gmﬁcant
precursors,to damage to'safety systems. This includes such items as fires within the administration building,: '
and security building (buildings contiguous to_the reactor building, turbine building and control building),
yet excludes fires in the warehouse or construction support center, ‘waste-basket fires; and other small fires of
no safety consequence. As used here Detectzon is visual observation and report by plant personnel or:
sensor alarm, mdxcatlon, The 15 mmute. time, penod begins with a_crediblenotification. that.a FIRE s -
occumng, or notlﬁcatlon of a VALID ﬁre detPcuon system alarm. Verification of a fire detection system:
alarm mcludes actxons that can be taken W1thm the control room or other nearby location to ensure thatthe"
alarm is not spurious. A venﬁed alarm is assumed to be an indication of. a FIRE unless it is disproved
within the 15-mmute penod by personnel dlspatched to the scene, In other words, a personnel report from
the scene may be used to dxsprove a sensor alarm if received within 15 minutes of the alarm. - :. ., =

Per AOP 913 the Iocatlon ofa fire - Can Be detennmed by obsefvmg 1C40B a]arm raessages, Zone Indlcaﬁng
Unit (Z1U) alarms, or fire annunciators on panels 1C40 and 1C40A. - The location of a fire' ¢an‘also be
determined by verbal report of the person discovering the fire. Verzﬁcatton of the alarm in thlS context

means those actions taken to determine that the control room alarm is not spurious. - A

REFERENCES: , o “ue e

1. Abnormal Operating Procec‘Iure.(AOP) 9I3 Fire , - e
2. Abnormal Operating Procedure (AOP) 914, Security

HU2
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HU3  Release of Toxic or Flammable Gases Deemed Detrlmental to o
Safe Operatlon of the Plant y ] o ) o
EVENT TYPE: Other Hazards and Failures T
OPERATING MODE APPLICABILITY: All S
EAL THRESHOLD VALUE: SRR eRTIT T e
Safe operatlon of the plant is Jeopardxzed by one of the followmg . !
‘1. Report or detectlon of toxic or ﬂammable gases that cou]d enter w1thln the s1te area boundary in amounts
© that can affect normal operation of the plant. =~ * - ‘ S - -

2. Report by Local, County or State Officials for potential evacuation of s1te personnel based on qffsﬁe
event. o

§ Yoes . e P ‘ gt v R o .
3 <t 7, : P [ Lt LT e s 3 VRS MENERY|

vDAECEALINFORM’ATIO T S ‘

‘ - e . - -
B e b o a- vy . N e - 3 1
LY P I l’l.' .4l - ,,.“‘3 PRI 7S T Vg Y S .

Tlns Threshold Va]ue is based on releases in concentratlons withiin the' sité boundary that will affect the
health of plant personnel or affectmg the" safe ! operatlon of ‘the plant- wnh the plant bemg ‘within ‘the’
evacuation area of an offsite event (i.e., tanker truck dccident releasing toxic gases etc) The'evacuation area
is as determined from the DOT Evacuation Tables for Selected Hazmdom Matenals in the DOT Emergency

- LS

'ResponseGmdeforHazardousMatenals TS et ok e R b R

- P N

{ . v eyt N U ot e e ' ‘2

For the purposes of this EAL;, CO, (such as'is dlscharged by the fire suppressmn system) is not toxic. CO;,
can be lethal if it reduces ‘oxygen to low concentfations that aré imediately dangérous to life ‘and health
(IDLH). CO:; discharge into an area is not basis Jor emergency cIasszﬁcatzon under this IC unless: (1)

"Access:to the affected area is requlred and {2) CO; concentration results in condztzons that make the area

unmhabztable ormaccessrble (ie., IDLhD I S A B e T
AN J'- Lt " ,, i ". Lo WL, - '. ’,'}Y"l ‘.: 040 SN S L '.“l : \.1‘ LT el WS R
REFERENCES U U R S S S COPL VUL I B S AR PRI :
IR AL ST T Sl g St S N S
1. UFSAR Sec’uon22 Nearby Industnal Transportatlon and Mlhtary Fac1]1t1es ) L
2. UFSAR Sectxon64 Hab1tab111ty Systems R e A
‘ L oot ld R O I A ;uu’ﬂ S SRR AL R .

g
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HU4 Confirmed Securlty Event Which Indlcates a Potentlal Degradatlon in the
Level of Safety of the Plant - A I

EVENT TYPE: Security event w1th potehtia’ll loss of level Of, sefety of the glent.
OPERATING MODE APPLICABILITY: All f

EAL THRESHOLD VALUE: ‘ .
One of the following: IS

1. Suspected sabotage device discovered within the Protected Area AND outside a plant Vital Area.
2. Suspected sabotage device discovered outside the Protected Area'in the plant switchyard.” - '

EFTYVRY Sl B

f . 1c vir . g Tl . se e
3., Confirmed tampering with sfety rélaiéd equipment.
R T R T N e N

4, A hosta'g'e sitliation that disrupts nbrinal plant opei'ations. o s - - ‘ ]

I Mt . v

5. Civil dlsturbance OR strike which dxsrupts normal pIant operatlons - ‘ [
6. Intemal dlsturbance that is not short hved or that is not a harmless outburst mvolvmg one or more
mdxvxduals within the Pro tected Area., - ) St et

D S

7. “LO” credible threats as determmed by NMC SE—OOI 8, “Secunty Threat Assessment”

DAECEALINFORMATION: . © .~ .7 7 clave™ i o o
. N s a7l : RIS

Securit)’l'eve‘nts which do not rei)sesent at least 2 potenﬁal degredeﬁon in the ‘Ie\;el'bf Safety of the plant are - |
reported under 10 CFR 73.71 or in some cases under 10 CFR 50.72." The term "suspected sabotage
device” is used in place of "bomb device" for consistency with the DAEC Safeguards Contingency Plan.

Consultation with Security supervision is required to determine these Threshold Values.

EAL 1 describes a suspected sabetage device discovered within the Protected Area but outside an area
that contains safety functions or systems. It is a potential degradation of the level of safety of the plant
and is an UNUSUAL EVENT.

EAL 2 describes a suspected sabotage device discovered in the plant switchyard representing a potential
degradation of the level of safety of the plant. (

HU4
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EAL 3 is for conﬁrmed tampermg and is adapted from the list of secunty plan contmgencres.

EAL 4 identifies a hostage situation that disrupts normal plant operations. A hostage situation is -
considered to disrupt normal operations if it results in the mablhty to perform surveillance actlvmes
alters unit operations, or as described in the security plan. .- . 2 - - <o L
EAL 5 describes a civil disturbance or strike is considered to be a spontaneous activity that disrupts- - -
normal plant operations. A civil disturbance or strike is considered to disrupt normal plant operatlons ifit
initially disrupts normal ingress or egress 1o the owner controlled or protected area, or 1f it requires ..
assistance from the Local Law Enforcement Agencies (LLEA) to control. N R S
‘EAL 6 deals with suspxcrous internal dxsturbances that may have been planned by unauthorized personnel
‘as a diversion to gam entry to the site property. LG .

: . ’

2 ~ - -

EAL 7 ensures that appropriate notifications for the. security threat are made in a tlmely manner ’Ihe
determination of “LO credible threat” or “HI credible thréat” is based on information found in NMC SE-
0018, “Security Threat. Assessment”. The emergency response to a “L(‘)”‘ Credible Threat is initiated ;
‘through AOP 914, “Secunty Events” and EPIP 2.8, “Secunty 'Ihreat A “HI credlble” threat would
_escalate this classification to the ALERT status ‘as an HA4. Only the p]ant to Wthh the spec1ﬁc threat is
‘made need declare the Notrﬁcatlon of Unusua] Event. . - ... . N

HAE RV N T R S 7,

_/

. -
-',..~. -(5"‘ 4 fo i

Suspected sabotage devxces dlscovered w1thln the p]ant Vltal Area wou]d result m escalatlon vra other

Security EALS.
R BT R B R T I Y0 CRE U PP ST IR SR P LR T B (A T INUNGE L)
' REFERENCES: - o C
1. Abnormal Operating Procedure (AOP) 914, Security Events e, e RN
3 - LR 4
2. NMC SE-0018, “Security Threat Assessment”
2.8.¢« |h1~ i . e .y . : TR
3. BPIP""S Secunty eat TR0 e TS RS VI N TR T L+ B RSP SN, o A VLA | S B
el e e s, :,“:“.a'%-' A S AL N R S A ; b <
i s e T DI T e T e et D
Py
\ NP et s, yrg un RS SO B i -
f PR o « e . ’ ,
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HUS Other Conditions Existing Which in the Judgment of the EC/OSM Warrant
Declaration of an Unusual Event ‘

EVENT TYPE: EC/OSM Judgment' -
OPERATING MODE APPLICABILITY: Al S -
EAL THRESHOLD VALUE: -

1. Other conditions exist which in the ]udgment of the Emergency Dlrector indicate a potential degladatlon
of the level of safety of the plant ; ,
'S - T Lot i HEC IR TI b
P R AT

DAECEALINFORMATION: . . . .

< ).

The EAL addresses condltlons that fall under the Notification of Unusual Event’ emergency c]asmﬁcatlon
descnptlon contained in NUREG 0654 Appendlx l that is retamed under the genenc methodology "/

Events are in process or have occmred which indicate a potentxal degradanon of the level of" .
safety of the plant. No releases of radioactive material requmng offsite - response or monitoring
aré expected unless further degradafion’ of safety systems occufs.

Per EPIP 2.5, the Emergency Coordinator/Operations Shift Manager (EC/OSM) is the title for' the |
emergency director function at DAEC.

REFERENCES:

. 3 A g - B
LS Y T

1. Emergency Plan Implementmg Procedure (EPIP) 2.5, Control Room Emergency Re°ponse Operatlon

2. NUREG 0654/FEMA- REP-I Cnterla jbr Preparatzon and Evaluahon of Radzologzcal Emergency

Response Plans'and Preparedness in Supporr of Nuclear Power PIants Revxslon 1, October 1980,
Appendix 1

HU5



HA1 Natural and’ Dcstructrve Phenomena Affectmg the Plant Vltal ; v
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EVENT TYPE: Natural Disasters, Other Hazards and Failures O T

2 i -
FI — PR . e 2 -

OPERATING MODE APPLICABILITY: All ' : D

EAL THRESHOLD VALUE: e N RO U

- R N : N N
P

0

Any one of the fo]lowmg phenomena aﬁ’ectmg the Protected Area"*" K L 'f N

L ety

1. -Valid Amber Operatmg Basis Earthquake (OBE) llght and the warlmg sersmrc alarm on Panel 1C35 are ~

- both activated mdlcatmg an acceleration greater than + 0.06 gravrty o o
2. Tomado striking plant vital areas. ' v T ’
3. Assessment by the control room that damage has affected Safe Shutdown Areas R A R
4. Vehicle crash affecting plant vital areas. - ' ’ T )
5. Sustained high wind speed of 95 rmles per hour or above affecting plant v1ta1 areas. S
UG. Missiles affecting safe shutdown areas. Lo - j* g -
7. River flood water levéls’ above 7670 ft. R ‘W" T ? AP -
8. The MaX Safe operatmg water level exceedrng and EOP 3 hrmts m two or, more areas AND reactor .
shutdown is required. e _~ e
9. River water level heiow724ﬂ 6in in. . :lbigv ¢ ,, A e AR o
DAEC EAL INFORMATION | , R o

¥ 7 oo —~ P ae 7 BRI oy - '
N EERAR I - R . . HEEPW N R PR .. :‘

There are no significant dev1atrons from the generic EALs. For the events of concern here,’ the key issue is ;

not the . wind speed, earthquake:intensity, etc.;’ but Whethér there isirésultant damage : ‘to equtpment or "
structures required 10 achieve or maintain safe shutdown, regardless of the cause, Detenmnatron of damage -

affecting the ahllrty to achreve or maintain safe shutdown can be mdlcated by reports to the control room, -

physrcal observation or by Control‘i{voom/local control statlon mstrumentatron._-'j} e x‘ R

LT T : . . -~
s . M % . L
3 :}-’r) i B’ v [

EAL Threshold Value 1 addresses OBE events that are detected in’ accordance wrth AOQP 901 For DAEC
the OBE is assocrated with a peak horizontal acceleration of  0.06 Gravrty” S el .

[—_—
fe e ~a

P

DAEC EAL Thresho]d Value 2 addresses report of a tomado stnkmg a pIant v1tal area

-
‘.-
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DAEC EAL Threshold Value 3,addresses a report to the control room of damage. affecting safe shutdown
areas. The reported damage can be from tornadoes, high winds, flooding! missiles, collisions; or any*other
cause. o o \ ORE 4 S

f N . v g ' oo <Lt e oo - ’ o ' Ty T 7T '“ .
DAEC EAL Threshold Value 4-addresses vehicle (automobile, aircraft, forklift,: truck of train) confirmed
crashes affecting plant vital areas. This does not include vehicle crashes with each other or damage to office
or warehouse structures. : | T T '

DAEC EAL Threshold Value 5 addresses sustained high wind speeds as measured by the 33-Foot or 156-
Foot elevations .on the Meteorological Tower. Sustained wind ‘speed means the baseline .wind speed
measured by meteorological tower that does not include gusts. The design basis wind speéd is 105 miles per
hour. However, the meteorological instrumentation is only'capatle 6f 'measuring wind: speeds up to 100
miles per hour. Thus the alert level for sustained high wind: speed, 95 miles per hour, is selected to be on-
scale for the meteorological instrumentation and to conservatively account for potential measurement errors.

. 1 Y- v
: IR PO PRI ST i PR L 7 P A .

DAEC EAL Threshold Vzilug 6 addresses missiles affecting sdfe shutdown areas. Such missiles can be from

any, cause, e.g., tcrmado-generated; turbine, pump or other rotating machinery catastrophic failure;. or
generated from.an explosion, oL , ‘ o

Per AOPs 913 and 91 4, the foilowing areas are identified as safe shutdown areas and are shown on'the EAL- ~
tables. This table is displayed as an aid to the Emergency Coordinator in determining appropriate areas of
concern. . G oy T y . . ’

3

- 1
v ) t

Safe Shutdown Areas

Category Coob e o b Area L e

Electrical Switchyard, 1G31 DG and Day Tank Rooms, 1G21 DG and Day
Power TankRooms,; « ~~ 7+~ L T T gL . . J

Battery Rooms, EsSential Switchgear Roomis; Cable Spreading

N - JRoomy Uil gL e LTS T SR JUNSTRNE B

Heat Sink/ Torus Room, Intake Structure,Pumphouse; : . - ..+ | & .. .
Coolant =~ | " ... et o T NT o T T J
Supply : LT tInLttohnc e e -
Containment |Drywell, Torus.,.; .. ... -« ..., .« ... & et Cs iy e e . R
Emergency | |NE, NW, SE Corner, Rooms, HPCI Room, RCIC Room, RHR ;
Systems | Valve.Room, North CRD Area, South CRD Area i, ; -4 31~ .}~ L
Other Control Building, Remote Shutdown Panel 1C388 Area, Panel | SRR

1C56 Area, SBGT Room .. . - e o

P 4 - . N 0y RIS A L
DAEC EAL Threshold Value 7 addresses river water levels exceeding design flood water levels. All
Seismic Category I structures and non-seismic structures housing Seismic Category I equipment are

designed to withstand the hydraulic head resulting from the "maximum probable flood" to which the site (\%

HA1
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could be subjected. The design f:ood water is at elevation'767.0 fi.? Major eqmpment penetratrons in thei

exterior walls are loCated above elevation 767.0 fi. Opemngs belotv the flood levél are either watertight or

are provided with means to control the inflow of water in order to ensure that a safe shutdown can be_
achieved and maintained. Consideration has also been given to providing temporary protection for opemngs”
in the exterior walls up to flood levels of 769.0 ft. All buildings were also'chiecked for uphﬂ (buoyancy) for
a flood level at elevation 767.0 fi, and the minimum factor of safety used Was 1. 2 Therefore DAEC EAL 7

uses as its threshold flood water levels above 767 feet

R
LY

"t B -

PRI \Axd/

LI

DAEC EAL Threshold Value 8 addresses mtemal ﬂoodmg consrstent ‘with the requrrements of EOP 3,
Secondary Containment Control. If RPV pressure’ reductron will decrease leakage' into Ssecondary
containment then this is due to leakage from the pnmary System “which i is s addressed by the Fission Barrier

Table indicators and System Malfunction EALS; and is not addressed here.” “Therefore, EAL 8 addresses

conditions in which water level in'two or more areas is above Maxinium Safe Operatrng Limits and réactor
shutdown is required. -Required means that the reactor shutdown was procedurally mandated by EOP 3 and
is not merely performed as a precaution or inadvertently. Maximum Safe Operating Limits are defined as
the highest parameter value at which neither (1) equipment necessary*for safe shitdown of the plant will fail
nor (2) personnel access necessary for the safe shutdown of the plant’ will- be ‘précliided. “The-inteémal
flooding can be due to system malfunctions, component failures, or repair activity mishaps (such as-failed
freeze seal) that can threaten safe operation of the plant. This includes water mtrusron on equrpment that is
vnot designed to be submerged (e g motor control ‘centers).” ‘

oy

<t \r 5

3

“ K3

oW

The maximum safe operating wafer leveI limits are taken from EOP 3 and are shown on the table below:

. Maximum Operating Limits - Water Levels - : o
Affected Location Indlcator d ‘Maxunurrg* ~ Maxrmum Safe 1.
J T 7 T s Nomial'OL G r. 0L
HPCI Room Area LI 3768 2 inches 6 inches -
RCIC Room Area v, kL | o CLI3769 <. uf. 3inches 't |7 - 6 inches
A RHR Comer Room SE Area LI3770 _2inches__ .10 inches_ .
B RHR Corner Room NW Area LI3771-+| 'r2inches ‘10 inches™ -
Torus Area LI3772 2 inches 12 inches

DAEC EAL Threshold Value 9 addresses the effects of Jow xiver. water Ievel The mtake structure for the
safety-related water ‘supply 'Systems (nver water “RHR serV1ce water, ‘and emergency service water) is
located on the west bank of the Cedar River: The ‘ovérflow Weir is at elevation 724 feet 6 inches. River
level at or below this elevation will result in all fiver flow being diverted to. the safety related water supply
systems. The top of the intake structure around the pump wells is at ‘¢levation 724 feet. If the river water
level dropped to this level, the pump suction would have no continuous supply. Therefore, this EAL uses a
threshold of water level below 724 feet 6 inches as a potentral substantral degradation of the ultrmate heat

sink capability.
—/

HA1
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REFERENCES: S

PN B W=

'
R o o T e

In thlS EAL “Vltal Area is defined as plant structures or areas contalmng equlp
shutdown

S

[ .
. 1"‘”!’, “ N

7

3 2.
f

Abnonnal Operatmg Procedure (AOP) 901, Earthquake
Abrormal Operating Procedure (AOP) 902, Flood
Abnormal Operating Procedure (AOP) 903, Tornado
Abnormal Operating Procedure (AOP) 913, Fire
Abnormal Operating Procedure (AOP) 914, Security Events

.y

UFSAR Chapter 3, Des1gn of Structures Components Equipment, and Systems

Bechtel Drawing BECH—MOI7 Equrpment Location - Intake Structure Plans at Elevatrons Rev. 6
EOP Basis Document, EOP 3 - - Secondary Contamment Control
Emergency Operatmg Procedure (EOP) 3, Secondary Containment Control

. 4
3 ? t .

~ " ‘
~

-~
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HA2 Fire or Explosnon Affecting the Operability of Plant Safety Systems Requlred to
Estabhsh orMamtaln Safe Shutdown e st e

) - R
EVENT TYPE: Fire e T
OPERATING MODE APPLICABILITY: All .. | A L
EALTHRESHOL]? VA.LUE: R S S R S ) ’}f‘xf'* “i'*,: .‘r: , "”-."". e Y
1. Fire or explosion affecting one of the following systems or areas of eence;n f : ‘ :_

e gySTRMES Y, e N e ot

Reactivity Control

vast

‘RHR/CoreSpray/SRVs' e IS

“HPCYRCIC | Cel e S

L e . Onsite ACPowert/EDG’s .+ -, s -

[ J
® .
V.

- ’ s .

e RHRSW/RlverWater/ESW R L

- ® . * " PR
.»  Offsite AC Power : R ST A
® - N
®
e

<L Instrument AC . Do lon Tl SR )
o -DC Power - S N O A P
" Remote Shutdown Capab111ty~ . « T e a A
5. Ve % v R .
AREAS S o
» -Reactor, Turbine; Control, Admm/Secunty S L e e
"o Intake Structure * 7 - Y o
G0 - e PumpHouse T -0 0 o U e B e e
- IRV h R S i - R PELITR N SNV .t o % ‘l‘ ~ ! o
N A v, RN :i ;ETAND- ;74 o A b S - Y::» . “
. R . B “\.; ;’,A‘ 'J\ - ," }\, . !4;~i;%:' “‘_ ",‘ 37 VN

L

2. Affected system parameter indications show degraded performance or plant personnel report VISIBLE_.

DAMAGE to permanent structures or equipment within the specified area.

‘X 3 N -~ hal
DAEC EAL INFORMATION: St R T
s,::‘.-"‘r v ol e A S S

g e 2t o, 5:. 3 - I_J." < g :,i~? N
There is no significant deviation from the generic EAL. Of particular concern for this EAL ar Ffires that

may be detected in the reactor building, control building, turbine building, pumphouse, and intake structure

vas shown in Tabs 1 and 3 of AOP 913. Damage from fire or explosion can be indicated by physical

v HA2

Contamment(Drywell/Torus) R O O P S
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s

PR RTINS

observation, or by Control Room/local control station instrumentation. No attempt is made in this EAL to
assess the actual magnitude of the damage. , | S L S I -

, ~

Per AOP 91 j, the location of a fite Can be determined b}; qbséi;\,;iﬁé I(f4dB ala;m }nessages; ane In(ii&atiﬁg
Unit (ZIU) alarms, or fire annunciators on panels 1C40 and 1C40A. ' -

L)
P,

NOTE: L

Scope of Systems and Equipment of concern established by review of Appendix R Safe Shptdown credited
systems. Only those systems directly affecting safe shutdown or heat removal are listed for consideration,
due to fire damage. Support Systeins and equipment such'as HVAC and specific instrumentation, while
included in Appendix R analysis is not considered an immediate threat to the ability to shutdown the plant
and remove decay heat.

i
vyt LA ST "" P § -
X -

This EAL addresses a FIRE / EXPLOSION and not the degradation in ﬁe}fé'rihéﬁég of affected systems.
System degradation is addressed in the System Malfunction EALs. The refe’r'efnce to damage of systems is
used to identify the magnitude of the FIRE / EXPLOSION and to discriminate agziin’s} minor FIREs /
EXPLOSIONS. The reference to safety systems is included to discriminate against FIREs / EXPLOSIONs
in areas having a low probability of affecting safe operation. The ‘significance heré is not that a safety
system was degraded but the fact that the FIRE / EXPLOSION was large enough to cause damage to
these systems. Thus, the designation of a single train was intentional and is appropriate when the FIRE /
EXPLOSION is large enough to affect more than one component. Lagging fires, fires in waste containers
or any miscellaneous fires that may be in the vicinity of safety systems, but do rot cause damage to these
systems; should NOT be considéred forthis EAL. © ' A h

With regard to EXPLOSIONS, only those EXPL OSIONS of sufficient force to damage permanent structures
or identified equipment required for safe operation, should bé considered. .Asused here, an EXPLOSION is
a rapid, Violent,'unconfined combustion; oz é’éa’izi‘stropiﬁéiféilﬁfr\é‘_ of i)’régémli_iéq'lgquipmgnt, that potentially
imparts significant energy to rieat-by’structures ‘and materjals. . The cccuirrence. of the EXPLOSION with

7

reports of evidence of damage (€.g.,'deformation, scorching) is” sufficient for the declaration. The EC/OSM

also needs to consider any security aspects of the EXPLOSIONS, if ap}’ylit":abfef'

~ . . ’ £, < 4
- e CAIV 4 ' !
:

v ' NP
T~ R AR TS S
)

REFERENCES: '~ -~ 7
Abnormal Operating Procedure (AOP) 913, Fire I T .
Abnormal Operating Procedure (AOP) 914, Security Events ~ =~ 7 "
Abnormal Operating Procedure (AOP) 915, Shutdown Outsidé Control Room

UFSAR Section 6.4, Habitability Systen}s’

ol o e

+
.
L

HA2
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HA3 Release of Toxic or Flammable G
Jeopardizes Operation of Sy 7 ‘
"+ "Establish or Maintain Cold Shuitdown . .

EVENT TYPE: Other Hazards and Failures

OPERATING MODE APPLICABILITY: All .
EAL THRESHOLD VALUE: . % "7 veh
One of the following: © _ o o IR

1. Report or detéction of toxicgases. within a Safe Shutd
threatening to plant personnel. /. G - i
R VR R L B R S RN

P

I

USUIN
rl

2 5

»t v

OR

\ ¢
I B e I

\__s2- Reportor detection of flimmable gases wnﬁm
safe operation of the pl‘al}t. - et i ‘

{

v '
-~ .

N T
F

ithin

own

Vo, AN ':\'-‘
a Safe Shutdown Area

A

+

o

. e, N
hEY L T AU A

LR

A\

L
1 M Y

e < b op .

a Fatility Structure Which'
stems Required to Maintain Safe Operations or to ;

- . - iy - * s
Tl N ~ . ¢ . ’
P - = A -
=S
LI
R PPN 3
P
- - = 7 .
T e
. ¢ -
FI L LA ; Y
PN
A . -
- O P
- . ey . P
S N [ . ]
o - ~ Ty R .

s L)

S .
. . e S
VAL IR S

? FE T -
‘

¥

x ~
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Area in concentrations that

. T e ook
. v o
[ATRPS I A S AR Py

-

will be life

[ - - Feyr e
I EM -
L
B
' 1
ALY VS S P

M -

fefhe Thyes Te- he

in concentrations that will affect the

y

!
i ot

z L l e e S N s
or S A A Dot e T e ’
DAEC EAL INFORMATION: o R P A S et
P L O PSR v, 0y L A P “ ;L -
- .- &2 . . o z . . NN i t
3 - - ‘, toe ;‘ ~~' ' PN ;-, ) - . f'f .‘A ,.2‘ -’ B et :’ co - :
This EAL, in addition to EAL HAS, also-‘addresse entry of toxic gases that may result in control room

evacuation in accordance with AOP 915.

CRN ST

For the purposes of ﬂnsEAL, CO,'(such as is:‘di‘s,chz;;géd By .th'e fire s_@ippresgi_

can be'lethal if it fedicés oxygén to low, coricentrati
- . b e evir, o ﬂ.*}'.i)b*}] . e
(IDLH)." CO; discharge into ain'area is not basis
- . i R ta t . ‘
Access 10 the affected area is required, and (2)I
. - . . " B eyt e %y A P Z
unirihabitable or inaccessible (i.e., IDL(I-D,';

§

1
o

i

v

o
.

« -

LS
e 5 ’

on system)
ons that are ifnmeldiqtqu, dangerous -to life and health

.

is,not toxic. CO,

s for eirzérgéngj{,(flasgiﬁcatipn under this IC unless: (1)
CO; concentration results in conditions that make the area

TOXIC - Exposure to the worker in excess of the limits specified in 29 CFR 1910.1000. In practice, this
should be considered for concentrations which are capable of producing incapacitation of the worker.

The source of the release is NOT of immediate concern for the

R A
‘ .

[} .( FESTER S
se threshold values.

¢

The concern is for the

health and safety of plant personnel and their ability to maintain the plant in a safe operating condition.

This EAL is based on gases that have entered plant structures that will affect the safe operation of the
plant. These structures include buildings and areas contiguous to plant vital areas and other significant

/

HA3
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buildings or areas. The intent of this EAL is NOT to include buﬂdmgs or othsr areas that are NOT

P U

contlguous or 1mmed1ate]y adjacent to plant vital areas.

Per AOPs 913 and 914, the followmg dreas are identified as safe shutdown areas.
an aid to the Emergency Coordinator in determining appropriate areas of concern.

Safe Shutdown Areas .
Category Area . st
Electrical Power Switchyard, 1G31 DG and Day Tank Rooms, 1G21 DG and
Day Tank Rooms, Battery Rooms, Essential vaxtchgear
Rooms, Cable Spreading Room. ¢
Heat Sink/Coolant Supply | Torus Room, Intake Structure Pumphouse
Containment Drywell, Torus

Emergency Systems

'Valve Room, North CRD Area, South CRD Area

NE, NW, SE Comer Rooms HPCI1 Room RCIC Room, RHR '}

Other

Control Building, Remote Shutdown -Panel - 1C388 Area,
Panel 1C56 Area, SBGT Room . : -:.

REFERENCES:

RN VS I 6 I

H

'

N ' . A . .
NS N . ’ . . FE

- Abnormal Operating Procedure (AOP) 913, Fire SR
- Abnormal Operating Procedure (AOP) 914, Security Events

. Abnormal Operating Procedure (AOP) 915, Shutdowq, QutSIde Control Room
. UF SAR Sectlon 6.4, Habltablhty Systems . oAt e

o~

‘!'r‘llﬁ'i'ﬁ e Tyt Led oy

. .
PR M N Ay e v, oy >
}I.”,; un.‘_k‘ X "~ < 1 1 HE WY

Y?zis table is ‘Eiisplayed as

HA3



.~ P e LR - ncm -

EBD-H

Rev. 4i

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY:CATEGORY | PAGE 19 6f29 | =
HA4 Security Event.in a Plant Protected Area S FrohwE e e T
EVENT TYPE: Security e L
. ! _"t . 5 L _ T # ! - “‘h, = - ’ ~ Ta A LR
OPERATING MODE APPLICABILITY: All R ’
EALTHRESHOLD VALUE ~°~ = ° " 7707 "o 7 o 0 e
One of the following: - o T e T B
H * T [P . “'(‘ . ) 'A') .
1. Intrusion into plant Protected Area by a hostile force. . .-* Lo L
2. Any security event of increasing severity that persists for> 30 minutes: © "'
La. Crediﬁllex'l)'qxiiﬁthréats;_‘;“\ Dok ot AT ( R
b Bxtortion oA lSibnlosa Do Tl Do Lol R
c.' " Suspicious Fire or Explosion @+ it a0 2l al mimin by LI

U et

d.* Significant Security System Hardware Faifuré
e. Loss of Guard Post Contact

\'/3. “HI” Credible Threats as determined by NMC SE-0018, “Security Threat Assessment”..z-, . -
, ! :“‘3 r R ';: e -‘lA x ’m/‘i{‘g‘s{%“
DAEC EAL INFORMATION: , L e Bmgg #
T T e G - 1 > TN
& BRI % ‘.a

. . . e .":‘ T e e T 1957 e, ,rt.fa‘p:'-g‘t-‘,;.':‘!:’:' R :
EAL 1 is an intrusion of a hostile force into the Protected Area representing 2 potefiss ‘f«%ﬁ{%ﬁ»_iubstantlal g
degradation of the level of safety of the plant. A civil disturbance, which penetratés&2:3iFiEcted Area,
can be considered a hostile force.

EAL 2 security events represent an escalated threat to plant safety above that contained in the Unusual Event.
Under this EAL, adversaries within the protected area are not yet affecting nuclear safety systems, engineered
safety features, or reactor shutdown capability that are located within the vital area. A security event is
considered to be "of increasing severity" if events are NOT under control of the security force within 30
minutes. Intrusion into a vital area by a hostile force will escalate this event to a Site Area Emergency.

EAL 3 is the determination of “HI Credible Threat” based on information found in NMC SE-0018,
“Security Threat Assessment”. The emergency response to a “HI” Credible Threat is initiated through
AOP 914, “Security Events” and EPIP 2.8, “Security Threat”.

REFERENCES:

1. NMC SE-0018, “Security Threat Assessment”
2. Abnormal Operating Procedure (AOP) 914, Security Events

%

T HA4
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3

' - P - ¢ .

HAS Control Roo}n NEv.zxquz‘l't‘ipgkl,I;I‘:‘lg‘]“}egg Initiated:- ;. ;. - .
EVENT TYPE: Control R;)om Evacuation
OPERATING MODE APPLICABILITY: All
EAL THRESHOLD VALUE:

1. Entry into AOP 915 and initiation of control room evacuation.

' AN P s o

DAEC EALINFORMATION: -~ .- ' -7 °° o

The applicable procedure for control room evacuation at DAEC is AOP 915. . -

Evacuation of the Control Room represents a potential for substantial, dggrgkiaﬁon_ of tr}i,e, level of safety of,

the plant and therefore requires an ALERT 'déclaration’ Additional'suppo

required and accomplished by dctiVation'of the Technical Stupport Cent
level. :

1

1. Abnormal Operating Procedure (AOP) 915, Shutdown Outside Control Room
2. UFSAR Section 6.4, Habitability Systems

p‘ort,}‘npnjto‘ﬁng and direction is
er at the ALERT classification

HAS

[ —

)
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. . PR R PO

T E Y N ST S A P PR
HAG6 Other Conditions Existing Which 'in the' Judgment of the EC/OSM Warrant
Declaration of an Alert e e e g, e

EVENT TYPE: EC/OSM Judgment S U PR
OPERATING MODE APPLICABILITY: All P

EAL THRESHOLD VALUE:

. O L iEen

1. Other conditions exist which in the Judgment of the Emergency Director sindicate that plant.safety:
systems may be degraded and that increased monitoring of plant functions is warranted.

s
T o
PR

Tk

DAEC EAL INFORMATION: -~~~ '~ °

Events are in'progess or hav'eo‘ccurredﬂw’hlchmvol{'e@n ﬁctlial or :potentlal substantial‘degradation of the ~
level of safety of the plant Anj Yeleases are expected fo bé limited to,a small fraction of the EPA Protective .
Action Guideline exposure levels. L e T S
vPer EPIP 2.5, the Emergency Coordinator/Operations Shift Manager (EC/OSM) is the titlé for the emergency |
director function at DAEC. The EAL addresses conditions that fall under the Alert emergency classification
description contained inNUREG-0654, Appendix 1. ... : . . . ¢« ., . = 3. ¢+

E -

U T N I P
i - r . B .
REFERENCES: B T B o
t 1 P

1. Erﬁe}genéy Plan Imjaiéiﬁéntiﬁé Procedure (EPiP) 2.5, Control Room Eme}genc,}-f .I‘leéponse; Operations °

2. NUREG-0654/FEMA-REP-1, Criteria for Preparation and Evaluation of Radiological Emergency
Response Plans and Preparedness in Support of Nuclear Power Plants, Revision 1,- October 1980, -
Appendix 1

. - . . T T - . ;\.', T T -
P ‘ . s P
[ -
7 . i ]
- + Iyt -2
LN .
o ;
S AN ST : -t .
. i - - )
z b3
. b oof T - [ = - G g
] o ' o i s
> . 1 s 4
~ el - [ . .
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T * »\‘ =
- 5
o . *

HAG



HAZARDS AND OTHER CONDITIONS AFEECTING PLANT SnAF(iETJY’ CAZILEGORY; - PAGE 22 of 29-

H

HS1 Seéqrity E’vent‘iAn aPlant Vital Area

EVENT TYPE: Security | "’ = S

OPERATING iVIODE APPLI(:‘ABII:I’I;Y: All ( '
EAL THRESHOLD VALUE:

One of the following:

1. Intrusion into plant Vital Area by a hostile force.

2. A security event which reéulw in the loss of control of any Vital Area (other than the Control
Room). ' ‘ )

3. IMMINENT loss of physical control of the facility (remote shutdown capability) due to a security
event.

'

4. A confirmed sabotage device discovered in a vital area.

.

’ {
DAEC EAL INFORMATION: a ) ’ N
IMMINENT - Mitigation actions have been ineffective and trended information indicates that the event or
condition will occur within 2 hours.

This threshold value escalates from the ALERT Protected Area intrusion to a Vital Area intrusion of a
hostile force.

«

A security event is as defined in the Safeguards Contingency Plan.

Loss of physical control of the Control Room OR loss of physical control of the remote shutdown
capability due to a security event, is to be classified as a GENERAL EMERGENCY per Initiating
Condition HG1.

A "confirmed sabotage device" is a determination made by the security force through the Security Plan,
Contingency procedures and other guidance documentation.

This class of security events represents an escalated threat to plant safety above that contained in HA4,
Security Event in a Plant Protected Area, in that a hostile force has progressed from the Protected Area to the
Vital Area. Under the condition of concern here, the adversaries are considered to be in a position to
directly and negatively affect nuclear safety systems, engineered safety features, or reactor shutdown
capability.

HS1
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1. Abnormal Operating Procedure (AOP) 914, Security Events ;.
2. NEI Methodology for Development of Emergency Action Levels N UAMRC/NESP-007 Revzszon 4 May .
199 9 . - . . . . . [
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HAZARDS AND OTHER CONDITIONS AFEECTING PLANT SAFETY CATEGORY : |- PAGE 24 of 29.1.- N~

HS2 Control Room Evacuation Has Been Initiated and Plant Control Cannot Be -
Established ’

EVENT TYPE ‘Control Room Evacuatlon
OPERATING MODE APPLICABILITY All -
EAL THRESHOLD VALUE o : R _ Co

The following condmons exist: : .

1) Control room evacuation has been initiated.
AND

2) Control of the plant cannot be estabhshed per AQP 915 wﬂ.hm 20 mmutes

DAEC EAL INFORMATION .

PR B - . \
There is no significant’ deviation from the' generic EAL. ." The applicable procedure for control room' ‘\—/
evacuation at DAEC is AOP 915. Based on the results of the analysis described below, DAEC uses 20
minutes as the site-specific time limit for establishing control of the plant. DAEC has satellite panels
associated with the remote shutdown panel at various locations through out the plant. Control of the plant
from outside the control room is assumed when the controls are transferred to remote shutdown panel
1C388 in accordance with AOP 915.

The EC/OSM is expected to make a reasonable, informed judgment within the 20 minute time limit that
control of the plant from the remote shutdown panel has been established. The intent of the EAL is that
control of important plant equipment and knowledge of important plant parameters has been achieved in a
timely manner. Primary emphasis should be placed on those components and instruments that provide
protection of and information about safety functions. At a minimum, consistent with the Appendix R safe
shutdown analysis described above, these safety functions include reactivity control, maintaining reactor
water level, and decay heat removal.

General Electric performed analyses to demonstrate compliance with the requirements of 10 CFR 50
Appendix R for DAEC. The evaluation of Reactor Coolant Inventory was performed using the GE
evaluation model (SAFE). The SAFE code determines if the reactor coolant inventory is above the TAF
during the safe shutdown operation. If core uncovery occurs, the fuel clad integrity evaluation is performed
by determining the duration of the core uncovery and the resulting peak cladding temperature (PCT). The
PCT calculations were performed by incorporating the SAFE output into the Core Heatup Analysis code
(CHASTE). The details of these calculations are provided in Section 4 of the final report for DAEC I

HS2
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HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY CATEGORY ' PAGE 25 of 29
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Appendix R analyses'(“Safe Shutdown Appendix R Analyses for' Duane Arriold Energy Centex” . MDE-44-
036). N

The required analyses include evaluation of the safe shutdown capability. of the remote shutdown system for
various control room fire events assuming: (1) no spurious operation of equipment, (2) spurious operation of
a safety-relief valve (SRV) for 20 minutes, (3) spurious operation 6f a SRV for 10 minutes; and (4) spurious
leakage from a one-inch line. The analyses show that the worst case spurious operation of SRV or isolation
valves on a one-inch liquid line (high-low pressure interface) will not affect the'safe’shutdown ability of the
remote shutdown system for DAEC in case of a fire requiring control room evacuation before the identified
time limit for,the necessary operator.actions at the auxiliary .shutdown panels. --For the limiting cases of
worst case spurious leakage from a one-inch line and spurious operation of a SRV, operator control within
20 minutes would not impact the integrity of the fuel clad, the reactor [pressure vesse] and the primary

containment. PR, o
REFERENCES: ST S o
Lot b7 A 5 i - N IR .
. Abnormal Operating Procedure (AOP) 915, Shutdown Out31dc Contro] Room e e LT

1

2. General Electric Report MDE-44-0386, Safe Shutdown Appendzx R Analyszs for DAEC March ]986"

3. UFSAR Section 6.4, Habitability Systems .- -1 . ~¢ . 71707

4. . NEI Methodology for Development of Emergenr'y Actzon Levels N UMARC/NESP-007 Revzszon 4, May
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HS3 Other Conditions Existing Which in the Judgment of the <EC/OSM> Warrant
Declaration of Site Area Emergency

EVENT TYPE: EC/OSM Judgment‘ SN .

¥
DRSS

OPERATING MODE APPLICABILITY All

1t

EAL THRESHOLD VALUE: . . S |

t
, - I P e

1. Other conditions exist whlch in the Judgment of the Emergency Dlrector indicate actual or likely maJor'
failures of plant functions needed for protect]on of the public.

e

#

DAEC EAL INFORMATION: " .

There is no significant deviation from the generic EAL.

5
NN Sy e AR

Per EPIP 2.5, the Emergency Coordmator'/OperatxonS Shift Manager (EC/OSM) is the title for the emergency
director function at DAEC: .The EAL addresses' conditions that fall :under* the Site Area Emergency
classification descrlptlon contamed in NUREG-O654 Appendlx 1.. ~

) ,\'.

Events are in process or have occurred whxch mvolve actual or 111<er major fallures of plant functions needed
for protection of the pubhc Any re]eases are not expected to, exceed EPA Protective Action Guidelines
beyond the site boundary but could be exceeded onsite., L

1

REFERENCES:

1. Emergency Plan Implementing Procedure (EPIP) 2.5, Control Room Emergency Response Operation-

2. NUREG-0654/FEMA-REP-1, Criteria for Preparatzon and Evaluatzon of Radiological Emergency
Response Plans and Preparedness in Support of Nuclear Power Plants Revision 1, October 1980,
Appendix 1

HS3
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HG1 Security Event Résulting in Loss Of Ablllty to Reach and Mamtam Cold S

"'5 -A,.‘""

Shutdown : t A RS
EVENT TYPE: Security RN
OPERATING MODE APPLICABILITY: All I LRI A I T TN

EAL THRESHOLD VALUE: B IE AN AN UL

One of the following: SR S AU KL I 'i{ - ’:”.‘:i"s'.l'.';‘,i o .y - S .
1. Loss of physical control of the control room dué to seturity event. =~ -~~~ :' h B oo
OR o ‘ )
2 Loss of physical control of the remote shutdown cap_ab1hty due to secunty event. f . L
VoL e, RN A R LI BNV A A : ¢ P
DAECEALINFORMATION: '~ - = ' o LT

vThlS EAL is an escalation of the SITE AREA EMERGENCY, HS1 declaratlon for a hostlle force

intrusion of a Vital Area’ takmg physmal control of either the Control Room OR taking over the remote
shutdown capabilities which results in' the loss of physical control of the fac111ty “This also mcludes areas
where any sw1tches that transfer control of safe shutdown eqmpment to out31de the control room are located
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HG2 Other Conditions Ex1stmg Which in the Judgment of the EC/OSM Warrant “:
Declaration of General Emergency IR

EVENT TYPE: EC/OSM Judgment

OPERATING MODE APPLICABILITY: All SRR )

EAL THRESHOLD VALUE

Other conditions exist which in the Judgrnent of the Emergency I)lrector indicate:

1) Actual or imminent substantial core degradation with potential for loss of containment
OR

2) There is a potential for uncontrolled radionuclide releases. These releases can reasonably be expected to
exceed EPA PAG plume exposure levels outside the site boundary.

<

DAEC EAL INFORMATION: :

Per EPIP 2.5, the Emergency Coordmator/Operatlons Shift Manager (EC/OSM) is the title for the emergency
director function at DAEC o . . y

GENERAL EMERGEN CY - Events are in process or have occurred which mvolve actual or IMMINENT
substantial core degradation or melting with potential for loss of containment integrity. Releases can be
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite for more than the
immediate site area. . :

IMMINENT - Mitigation actions have been ineffective and trended information indicates that the event or
condition will occur within 2 hours.

POTENTIAL - Mitigation actions are not effective and trended information indicates that the parameters
are outside desirable bands and not stable or improving.

This Emergency Action Level allows for classification of events which in the judgment of the Emergency
Director warrant the GENERAL EMERGENCY classification but do not fit into any other GENERAL
EMERGENCY criteria. Emergency Director judgment is to be based on known conditions and the
expected response to mitigating activities within a short time period arbitrarily set at 2 hours.

Classification of a GENERAL EMERGENCY is not to be delayed pending an extended evaluation of
possiibilities and probabilities. If time allows and the offsite response organizations are active,

consultation with the effected state and the NRC is prudent prior to classification. (

HG2
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- -DAEC PROCEDURE WORK REQUEST (PWR) - .- o
PWR No.: 17582 ' ce Page 1 of 1

PROCEDURE QUALIFICATION lMPACTI NOTIFICAT!ON REVIEW o v

Evaluate this procedure revision accordmg to the cntena hsted below, then mdrcate Wthh of the following optrons is ,
applicable: N

: < .t
[ v ¢ ‘e ‘ LR

QUALIFICATION IMPACT REVIEW....... [] (TMAR No: )  NOTIFICATION......[;X NEITHER... ...... ]

Procedure Owner: - S e - - Date:. . .

QUALIFICATION IMPACT’? 3

If any of the following questions can be answered “yes a Quahf‘ cation Impact Review is requsred

1. Does this procedure revision mcorporate the use o6f equrpment wnth new or different functlons that require new or greater
skill(s) by the user or by support personnel?

2. Does this procedure revision add to or change the sequence of stéps in‘a way that could have a significant impact on either
plant operation or personnel safety? ORI A -,

3. Istraining required by regulation, external agency commitment or management direction?
If any of the above questions were answered with a "yes”, mark the QUALIFICATION !MPACT REVIEW block above and submit a copy
of each of the following items to the Training Department for evaluallon g

+ acopy of the new revision of the procedure and assocrated PWR(s).

e a properly-completed Training Management Action Request (TMARY).

PROCEDURE NOTIFICATION? - ) I

If either of the followmg queshons can be answered “yes”, nohf’ cahon of the groups mdrcated on the list below is required.
1. Does thls procedure revnsxon add to or change personnel responsrblhtres beyond what is currently required?
2. Is a general awareness of this procedure/procedure revision necessary to ensure compliance? -

If either of the above questions were answered with a *yes", mark the NOTIFICATION block above and indicate by checking as
appropriate on the list below which DAEC department(s) isfare to be notified of the’new  procedure revision:

DAEC OPERATIONS - ENGINEERING I . TRAINING |
Safety........... .. R N Operatlons..._.7:......'.’._.. Program Englneenng e O Operations Tralnmg.......:....%
Site Wide. «oemmen e O Other ROs/SROs 1.~ ' 'System Engineering’...~.."... [] Technical Training

O Project Engineering ...... ... M AdMINIStrative.....e.emeceertune.
(| Emergency Planning

MAINTENANCE . OPERATIONS.SUPRORT: : RAD-PROTECTION- - , . . REG PERFORMANCE

_ Electrical Maintenance....[ ]  ReactorEng.....coveiee ] Radwaste .......vereerirnnnnne. O Licensing ... ..oeeeees cernecreenee .
Mechanical Maintenance..[ ] Procedures .......eermmrerssensens O Health Physics........oeovevnee. [J ‘. Qualty Assurance . .......... O
1&C Maintenance........... .. | 5] 1 T O Chemistry SECUMY cenve oo vavene O
Metrology (M&TE)............ O Decontamination............... (] .4
Qc..... O Environméntal ..............e.... 1
Civil - o e SO
Work Management........ .. (R U ST §2u 5

..D . .. . s A-l ‘vT ﬂ"} /‘9%}0;4 $ '

OTHER (list) BUSINESS UNIT

O Business Unit . ........ccvveeernnn a
O -
NEITHER?

Based on the above cnteria, the new procedure revision requires neither a QUALIFICATION IMPACT REVIEW nor NOTIFICATION | \/,]

NG-206K Rev.0
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SU1 Loss of All Offsite Power to Essential Busses for Greater Than: '~

15 Minutes y

EVENTTYPE: LossofPower . - L'
OPERATING MODE APPLICABILITY: All

EAL THRESHOLD VALUE:

The following condiﬁons existf:“

1. Unplanned loss of power to both Startup (1X3) and Standby (1X4) transformers is
expected to last for greater than 15 minutes.

AND

2. Emergency Busses 1A3 and 1A4 are powered by their respective Standby Diesel
Generators.

DAEC EAL INFORMATION:

UNPLANNED - The loss of power is not the result of a planned evolution.

This event is a precursor of a more serious Station Blackout condition and is thus
considered as a potential degradation of the level of safety of the plant. Itis possible to be
operating within Technical Specification LCO Action Statement time limits and make a
declaration of an Unusual Event in accordance with this EAL.

The intent of this EAL is to declare an UNUSUAL EVENT when offsite power has been

lost and at least one of the emergency diesel generators has successfully started and
energized at least one ECCS bus.

SU1
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SU2 Inability to Reach.Required-Shutdown Wlthm Technlcal :
Specification Limits

EVENT TYPE: Tech. Spec. LCO Action Statement Time Limits Expfred 3
OPERATING MODE APPLICABILITY: Run, Startup, Hot Shutdown
EAL THRESHOLD VALUE:

The following conditions exist:

1. Plant is NOT brought to requ:red operatlng mode wnthln the Technlcal Specifications
LCO Action Statemenf l“ ime.., ",

ST

DAEC EAL INFORMATION:

Limiting Conditions for Operations (LCO) require the blaﬁt to be brought to a specific
condition when an LCO has been entered. Depending on the circumstances this may or
may. not be an emergency or, a.precursor to a more serious.event. In any case when a
plant initiates a shutdown due to, having entered an LCO. action statement a one hour
report must be made under 10CFR50. 72(b) non-emergency events. The plant is within
its safety envelope when being shutdown within the allowable action statement time of a
Technical Specification. An immediate classification of UNUSUAL EVENT should be
made when the plant is. NOT. brought to the required mode within the allowable action
statement time of any. Technlcal Specifi ication: LCO. Declarationi is based on the time.at
which the LCO Action Statement spemf ied time- penod elapses and is NOT.related to
how long a condition may. have existed. - .

o by s - T RRTEIN

REFERENCES:
1. DAEC Technical:Specifications: .

2. NEI Methodology for Development of Emergency Actlon LeveL, NUMARCAVESP—OO?
Revision 4, May. 1999, . . o

SuU2



| EBD-S -

127 SYSTEM MALFUNCTION CATEGORY '*.%"" i/ =TI Rev. 3

PR T L . Page 7 of 41

SU3 Unplanned Loss of All Safety System Annuncratlon or Indlcatron
~in the Control Room for Greater Than 15 Mmutes ’

p_— i i I_

EVENT TYPE Instrumentatlon/Communlcatron ‘ LT ’:__\m: .
OPERATING MODE APPLICABILITY :Run Startup, Hot Shutdown AT
EAL THRESHOLD VALUE: Lo e

The following conditions exist. - = . el
1 L * "‘ s N R o8

1. ‘Unplanned Ioss of most or all 1003 1C04 and 1C05 Annuncrators or. mdlcators i
associated with Critical Safety Functions for greater than 45 minutes.

AND "¢ T T T v TN Lo SRR
2. _Compensatory non- aIarmmg |nd|cat|ons are avallable ' " .

f;'

! A
.AND ‘ [ '-'\'II".."'"s" {z’-;(*l

4

3."’In the opInlon “of the’ Opera’(lons Shift Manager the® loss of annuncnators or mdlcators )

teip

. N 5 »
requrres mcreased survelllance to safely operate the unlt ~ T S e

) ¢ ' N
A ‘& Ve LA AL L - PR I

DAECEALINFORMATION ~t R EY

hed 1]
‘ | e s WA T O . S e e af

Control room paneIs 1003 1CO4 and 1C05 contaun the annunCIators assocrated with
safety systems ‘at'DAEGC.: Therefore “the" DAEC EAL‘a"JdreSSes uananned 16ss”of most”
annunciators-on thebe panels Compensatbry non-alanmng md/cat/ons mcludes the pIantf
process computer;-SPDS," plant recorders, or plant’ instrinient dlsplays in ‘the control K
room. Unplanned loss of annunciators or indicators excludes scheduled malntenance
and testing activities.

Under the conditions of concern , entry into AOP 302.2, Loss -of Alarm Panel’ Power,
would be made. The procedure requfés alerting ‘operators-on 'shiift to the nature of the
lost annunciation. It further requires that operators be attendant and responsive to
abnormal indications that relate to those systems and components that have lost
annunciation. Therefore, the generic criterion related to specific opinion of the Operations
Shift Manager that additional operating personnel will be required to safely operate the
unit is not included in the DAEC EAL because the concern is addressed by the AOP.

- SuU3
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MOST 75% of safety system annuncrators or mdrcators are lost OR a srgnrf cant nsk
thata ¢ degraded plant condition could go undetected exists. The use and definition of .
MOST is not intended to require a detailed count of lost annunciators or indicators but
should be used as a guide to assess the ability to monitor the operatlon of the plant.
Unplanned loss of critical safety functidn indicators (i.e., EOPIEAL pérarheters) for gréater
than 15 minutes may preclude operators from taking actions to mitigate a transient.

Annunciators on 1C03, 1C04, and 1C05 share a common power supply from 125 VDC
Division | that is fed through circuit breaker 1D13. , .

Indications of loss of annunciatprs associated with safety systems include:
¢ 3 - - R
125 VDC charger, battery, or system annunciators on.control room panel 1C08. _
Loss of “sealed in” annunciators at affected panels
Failure of affected annunciator panels shrﬂrly testing by plant operators
Expected alarms are not received - '
Computer point ID B350 mdrcates “NSS ANN DC LOSS TRBL ” (Loss of DC power to
panels 1CO3 1C04, and 1CO5) P TR L.

- 3. s v
1 = . . N v Lo

REFERENCES C --., N R

Operatmg lnstructlon (OI) No ;3172Annuncrator System SN e e s
Abnormal Operating | Procedure (AOP) 302.1, Loss of 125 VDC Power . . « R
Abnormal Operating Procedure (AOP) 302.2, Loss of Alarrn Panel Power

WLON -

"Revrsron4 May 1999 S RV Co RIS

SU3
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SU4 FueI Clad DegradatronA Cbnoso TS

BB N I L T T
AN AL T - s L § . B L o e
EVENTTYPE CoolantActrvrty R Rt A i e A
: [ ’r‘*- l"\“sg St Ane z::ﬂ,“ '::i‘.i:," "‘ ":, . 4 z.“r';* .,: .2
40 .. e .« B " . T e - s .
OPERATING MODE APPLICABILITY AlI R A A R L oo
Frs e b R T A e T
EAL THRESHOLD VALUE' Ol LA ';‘ . ‘. :'f‘.w‘ D TR ST S P I R
B A LRt A U R S A AL TP SN .
One ofthefollowrng R ‘ A A ol .
O LIPS t. 2. u,' v 1 o - s T s ; vy . ‘«'1";.\ v
N \' P A £ S N v

1. Valld pretreat radratlon monrtor (RM-4104) reading’ greater than 4E+3 mR/Mr: >

P OR‘ SR ¢ ?;'3:’ AR Z":j‘r,n‘r. .‘;’-ﬁ;{:;\\‘s“\‘ BEURN w:;Z*, R B L T PSR TR ST i ’Z-.,'.“;j,'it‘,"; s
2.-Reactor ~Coolant * sample actlvrty value rndlcatlng greater than 12 pCrIml dose
' equrvalentl 131 T SRR :
O D S TR R e RS :
DAEC EAL INFORMATION Coe MU LU A e
- "r "‘331-‘{': :"':"L ."‘.'f?'—ﬁ-'“f ‘rf“h' \:.’:"‘:‘- TR Yoot :._‘.‘:":

There are no srgnrf cant devratrons from the generic EALS™ }These EALs are precursors of -
miore serious fuel clad degradatlon and are thus’ consrdered as mdlcatlng a potential
degradatlon of the level .of safety of the plant.” Thus; it is possrble ‘to be operating within™
Technical Specification LCO Action Statement time'limits for iodine spikes and make-a
declaration of an:Unusual Event.: DAEC mode applicability for these EALs are consrstent

wrththeTechSpeCS”' -t SRy oL w:.::-“w e

P N

(v‘, . to T e x,r"z:“r‘ s“"}l

- -~

‘EAL 1 addresses valld pretreat rad monrtor exceedlng (RM-4104) above 4E+3 mR/hr.
*The calculation supportrng this"value is described below." Valid Jmeans that the pretreat
.rad_monitor reading is determined to be operable in accordance with the Technical
-Specifications ‘or 'has been verified by other independent-methods suchas indications’
-displayed on the control ‘panels, reports from plant personnel, of coolant sampling results.
This readrng would be dlsplayed on Control’ Room panels 1C-02 and. 1C 10 on recorder
RR-4104 T IR ST T Tn T P

i ¥ oA T s . - - -

t =

As specrf ed |n the~ genenc methodology, DAEC EAI::Z addresses coolant samples -

*exceeding technical specification 3.4.6;~coolant’ actrvrty less than-or equal to 1.2 pCi/ml

dose equivalent 1-131. : e
¢ S0l N "f‘ ey Ty T . ¢ ¥ "’An-' -~ N :i v .‘ ¢ ~ :‘ ; ;‘:‘ ’ .‘ ' -

;, Su4
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—

Radiological Engineering Calculation 94-014A and UFSAR Table 15.4-1 were:reviewed to:
determine-a suitable EAL threshold for the pretreat rad monitor reading cotresponding to.
the Tech Spec 3.4.6 coolant activity limit of 1.2 nCi/ml! of dose equivalent I-131. Using the:
condenser noble gas source term for the control rod drop acmdent of 2.38 E +06 Curies
shown on UFSAR Table 15.4-1 and the condenser free volume of 55,000 cubic feet,.an-
initial noble gas concentration in the condenser offgas line is determined. Because the
offgas flow rate is very small (about 50 standard cubic feet per minute)-compared to the :
total condenser free volume, dilution of the condenser noble.gas concentration due to
offgas flow is not considered in the calculation shown below. Decrease in the noble gas
source term due to decay of short-lived noble gas radioisotopes and offgas flow dilution
‘effects are addressed by rounding down the value calculated as shown:below.;. - |

‘Calculation 94-014A .used an exposure ratermethod based on.using a source term
,consisting of a deﬁned mixture -of noble gases and iodine from the_ control rod drop .
-accident as described in the DAEC UFSAR, Section 15.4. The calculatlon assumed that
the activity is released instantly and lmmedlately reached in equnhbnum with the reactor
coolant inventory. Using this calculation, using dose correction factors (DCFs) for child :
thyroid dose from Reg. Guide 1.109; and adjusting for the specific gravity, (0.736):of .
saturated water at. 1050 psia (fluid conditions, assumed in, the calculation) to adjust for

standard conditions, the,l-131. dose equivalent (in units of nCi/ml assuming 1 cc equals-1-

ml).is determlned . for, this : event - This,result is.then linearly, scaled. for. rad monitor,

readlngs correspondmg to the Tech Spec 3.4.6 allowable primary. coolant activity of 1.2,

puCiml 1-131 dose; equ:valent j.e:,; the .relative mlxture,of noble-gases. and iodine is-

assumed to remain constant, -1 29 is lgnored because lt has no effect on the calculatlon

result. I A - :

y - *
1. -t

Isotope DCF :5 v lConcentration Correction. Factor.-, | 1131 DEQ (uCilcc)
o - (mrem/pci) |-+ (uCifee) = ~| “[DCFisorort / DCFi: 131]/ =t S
| e F e, el 0736, P .
I-131. | 4.39 E-03-: 16E+01 Sl o TAE00 _ © o 22E+01 cx-
1132 | 523605 [ 22E+01 ;| " 1BE02: . - - -36E01. -
I-133 1.04E-03 |- 3.1E+01- - +3.2E01 - m 1.0 E+01
I-134 1.37 E-05 3.4 E+01 4.2 E-03 14 E-01 -
1-135 2.14 E-04 2.9 E+01 6.6 E-02 1.9 E+00
TOTAL - -- L == 3.4 E+01

Therefore, for this event, a coolant activity of 34 pCifcc 1-131 dose equivalent'"“is‘
calculated. Scaling the results for 1.2 pCi/cc I-131 dose equivalent, a suitable condenser

SuU4
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source term:and corresponding initial concentration in the offgas flow is then‘determined. -
This is then converted to a pretreat rad monitor: readlng by use of the momtor effi caency

ny

factor: . - i Ao g o oE R -«,‘2:“;1 U DA I L

“

“ - ‘ 1. . . ~

l'x. . L LRSI

Pretreat Rad Momtor (RM-4104) Readmg T4

Cm e e N e .
t - - e [ “: ‘» NS

« NG concentrattoncyad damage = NG concentration;ch or orop X [1: 2 pCtlcc 134 pC-/cc]
= [2 38 E +6 Ci 'x 1 E+6 uCi /Ci)/ [5.5 E+4 ft° x 2.83 E+4 cc/ft]] X [1.2 - pCi/ce 134 anlcc]

- ) : -1529 pCl X 00353 540pC|Icc e
N A "y 2 R ,

Pretreat rad monltor readlng NG concentratlon X Rad monltor effi cuency

. - . - - “ b
M L8] a ¥ \-,u s .¢ .2 R x [RY

P

Ve * Rad monitor’ efficiéncy = 89. 2 mR/hrI liCi/cc; therefore; ~ = ot
K Pretreat rad momtor readxng 89 2 X 54 0 ‘= 4800'rﬁR/hr LA pnpe

3
vt

To account’ for lsotoplc decay and dllutlon eﬁects of offgas ﬂow round down to 4E+03
cos EREOR T 'mR/hr LETFRE ..

‘il - Yy 7 S J‘ K L - ('.,""- Tt

The calculation results were also re\ilewed to’ determme ‘if suitablé' vaiues for the main
steam line (MSL) radiation monitors could be developed. “As showr above, the rod drop
accident corresponds 'to’ coolant’ actlvuty of ‘34~ pCllcc 1-131" dose equivalent. -~ As
determmed by the -referénce -c4lctilation, 'this” corresponas‘to a MSL radiation monltor
readlng of about 5. 7 R/hr Scahng’the results for 1 2 pCl/ml 11 31 dose eqmvalent

roypt L L e

MSL Reading Corresponding to 1.2 pCi/ml 11131 dose equivalent

. - o ey mea - e

[[1 2 pClIcc] I [34 uCVcc]]X 5. 7 thr = 0 2 thr = 200 lehr ‘

200 mR/hr is at the Jower end of the normal MSL momtor readings during full power.
. Because thls value is . not distmgwshable and. hydrogen water ''chemistry system
. malfunctions that result in mcreased production of N-16 can also result i in lncreased main
steam line radiation levels, it |s not appropnate at' DAF_'C ‘to use the maln steam line
monitor readlngs - SR

+

- SU4
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REFERENCES: . R .

1. Abnormal Operaring Procedure (AOP) 672.2, Offgas Radiation/Reactor Coolant High.
Activity

2. Technical Specification 3.4.6,.Coolant Chemistry - -

3. Radiological Engmeenng Calculation No. 94- 014A Maln Steam Llne Radratlon
Monitor Setpoint Calculation, August 29, 1994 :

4. Surveillance Test Procedure (STP) No. 3.4.6-01, Reactor Coolant Gamma and lodine
Activity s

5. Annunciator Response Procedure (ARP) 1C03A, Reactor and Containment Coolmg
and Isolation : o

6. Annunciator Response Procedure (ARP) 1C05B, Reactor Conitrol- A

7. NEI Methodology for Development of Emergency Action Levels NUMARC/NESP-007
Revision 4, May 1999

r« 1
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SU5 RCSLeakage R A TR RSPV S
RS R R A S P S : - .

EVENTTYPE Coolant Leak R UL IR S ‘,: IREREFARE ’:

OPERATING MODE APPLICABILITY Run Startup, Hot Shutdown CoId S:hutdown -

|‘.x-.

EALTHRESHOLDVALUE SR Fr) »1‘;' SIS e
e SN RLE T S IS
Oneofthefollowmg N R o LT

1. Unldentlf ed or presqure boundary leakage greater than 10gpm. . ‘5'; ‘
o) - SRR W B R e T SR R N S PR TOCNER L

) SUR LS R VA A
2. ldentified leakage greater than 25 gpm. ’
OR LT SR

3. Valid indication of Main Steamline Break..” .= = : ~

-~ - - - - - s . - -

DAEC EAL INFORMATION : BT R r

EAL Threshold Values 1 and 2 are precursors of more serious RCS bamer challenges
and are thus considered as a potential degradation of the level of safety of the plant..
Thus, it is possible to be operating within Technical Specification LCO Action Statement
time limits and make a declaration of an Unusual Event in accordance with these EALs.
Credit for the action statement time limit should ‘only be:given when leakage exceeds
technical specification limits but has not yet exceeded the Unusual Event EAL thresholds
described above. In addition, indication of main steam line break has been added here
as discussed in NUMARC Methodology for Development of Emergency Action Levels
NUMARC/NESP-007 Revision 2 Questions and Answers, June 1993, Fission Product
Barrier-BWR section. This was in response to question 4 which states that the main

steam line break with isolation can be classified under System Malfunctions.

Valid means that the reading is from instrumentation determined to be operable in
accordance with the Technical Specifications or has been verified by other independent -
methods such as indications displayed on the control panels, reports from plant personnel,
or radiological survey results.

o SuUS
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The DAEC Tech Spec Section 3:4.4 coolant system leakagé LCO limits-are: (1) <5 gpm’

unidentified leakage, (2) < 25 gpm total leakage averaged over the previous 24 hour

period, and (3) < 2 gpm increase in unidentified leakage within the previous 24 hour

period in Mode 1. Total leakage is defined-as the sum of identified and unidentified
leakage. = .

DAEC EAL Threshold Value 1 uses the generic value of 10 GPM for unidentified leakage :

or pressure boundary leakage. The 10 gpm value for the unidentified or pressure
boundary leakage was selected as it is observable with normal control room indications.
DAEC EALThreshold Value 2 uses identified leakage set at a higher value due to the
lesser significance of identified leakage in comparlson to umdentnt‘ed or pressure

boundary leakage. CEPRE N . IR s 4 LU
REFERENCES: |

1. Technical Specification 3.4.4, Coolant Leakage RS )
2.

Surveillance Test Procedure No. (STP) 3.0.0.0-01, Reactor Coolant System Leak Rate
Calculation . .
Operating Instruction No. (Ol) 920, Drywell Sump System

~ Alarm Response Procedure (ARP) 1C04C, Reactor Water Cleanup and Recirculation

2B S o

. Boundary .

UFSAR Section 15.6. 6 Loss-of-Coolant-Acmdent: VNN e 0

-NEI Methodology for Development of Emergency Actton Levels: NUMARC/NESP-007
Revision 4, May 1999 S Vi lgenmrera

o

SUb

Alarm Response Procedure (ARP) 1C04B, Reactor Water Cleanup and Recirculation ‘

.UFSAR Section 5.2.5, Detectlon of Leakage- *hrough : Reactor : Coolant Pressure:;
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SU6 :Unplanned Loss:of All 0n3|te or Offsﬁe Commumcatlons -
Capabllltles TV CoaTE L e e L SO

e - -4 - PR *
o 3 > ' 1 N . v .
B

EVENTTYPE Instrumentatlon/Commun|cat|on AR T

- - ’ i e

OPERATING MOQEAPPLICABILlTY All g,j'j S e |
EALTHRESHOLDVALUE ﬂj:: S D R
T ST el T :‘-j‘m L A

One of the followmg groups of commumcatlon Iosses -t ‘ ST
1. Loss of ALL of the followmg onsnte communlcatlon capabllmes affectlng the’ ablllty t0’
perform routlne operatlon. . A . "

A - - .
L s “e e - -, o

1-

Talen p e e b mag A
o e T

'_ R . r A—rl' ‘.. l?’k' ‘»-‘v. A l"a 3 5 - : . " ?, -
‘. Plant Operations Radio System DT R e - S
N ‘Plant Paging System N i .
¢ j- ’/ln plantTelephones" BTN ”Q'” ST T e e
o Sound PowerTelephones e oo T R
e . PRPTREN S, ,_32‘ - '*':} ::rl{{_‘.: g A B f.’ . -
OR: " - "y ,*"'7 s ,.,.;.‘l.;_:-;‘ Y _:j; R
S L S I AU LRI oL D A T
2. Lossof ALL of the’ followmg offsite” communlcatlons capablhty N R N
= All telephone lines (commercial) # =4 *. w.fo Pives -F r=.f‘~ el DU
*» Microwavé PhoneSysteirvc®= ™« miza v bovoela T T R RS e
» FTS-2000 phone system (ENS&HPN) . R
. Cellular Phones oo Peo s
B R S R :

DAEC EAL INFORMATION

There is no significant deviation from the generic EAL. The communications methods
used at DAEC are described in the Emergency Plan. In-plant and extemal agency
telephone communication methods include PABX lines, direct-ring lines, and NRC
telephones which are extensions for the Emergency Notification System. There is also a
microwave system to provide backup emergency telephone communications.

The availability of one method of ordinary offsite communication is sufficient to inform
state and local authorities of plant problems. This EAL is intended to be used only when

I SU6
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extraordinary means (relaying of information from radio trahsmissions, mdlwduals belng
sent to offsite Jocations, etc.) are being utilized to make communications possible.

The DAEC plant operations radio system is a UHF system with. consoles located in the-

Control Room, Technical Support Center, Operatronal Support Center, and the Central

Alarm Station. Hand-held- transceivers are 'used in..this- system. to provide simplex.

communications within the plant and onsite. The DAEC Radiological Survey Radio

System is an 800 MHz trunked/conventional repeater system.that provides base-to-

portable communications throughout the DAEC EPZ. A secondary high-band system
provides back-up capability for the 800 MHz radio. - Consoles are located in the ‘Technical
Support Center and the Emergency Operations Facrlrty at the IES Tower. The DAEC
Security (backup, radiological. survey) Radio'System provides:base-to-portable. security
communication within the plant and with the Linn County Sheriff's, Off' ice using a mobile
relay (repeater) type base station and two VHF frequencies. Control consoles are located
in the Secondary Alarm Station, Central Alarm Station, Security Control Point, Technical
Support Center, and Emergency Operations Facility. The DAEC also has a base statlon
licensed for- operation in the Police’ Radio-Service. on the law enforcement state—wrde
point-to-point VHF frequency. The transmitter and one control console are located at the
Secondary Alarm Station and in the Central Alarm Station. This station is for
communications with lowa Department of Public Safety radio' ‘staticn, - Linn County

Sheriff's office, and the Benton County Sheriffs office. This point-to-point channel is also
used by;the Linn County Emergency Management and other pubhc—safety organlzatxons'

throughout the otate of lowa. . S

REFERENCES: . ... . ...+ . ~a.4% .

1. Emergency Plan, Section F, Emergency Communications

2. NEI Methodology for Development of Emergency Actlon Levels NUMARCAV::SP~OO7
Revision 4, May 1999- . ’ e,

SuU6
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SuU7- Unplanned Loss of Required DC-Power Durmg Cold Shutdown
’ or Refuel Mode For Greater Than 15 Mlnutes -

"L:‘I - NPT EF I -

EVENTTYPE Loss of Power . - BN

.
< Iy . N .
Ak} ' N L PR S T

OPERATING MODE APPLICABILITY CoId Shutdown RefueI

EAL THRESHOLD VALUE ' s .
e T RO - ;
Thefollowmg condmons eX|st e EaT : i'ff o “'{”“ S e et
. S e . A . t ) R T O AV -
1. Unplanned loss of Dlv:sron B (1 D1) and Dlwsron lI (1 DZ) 125 VDC busses based on bus
~'voltagernd|cat|ons TR ute I R T L L R
' . - N O . T o T SRR foran ks e '::..I 'I ’:z?“,’ésl*.';'..".} f!r \\:-"
AND ) ¢ e N . o R ’,-: I ' .
ny ¢ e L ":;‘_,, . t - AR
2. Failure to restore power to at least: one reqmred DC bus wrthln 15 mlnutes“from tlme of
Ioss, oo e s ey s T T AT
f""l. RO S CEPE T sl
DAEC EALINFORMATION A N T S B PR

. - .
- C L . - e g .
. -7 ] N P FEY FRFCI i O ' s i

There is no signifi cant devnatlon from the generic EAL Unplanned loss of D|v I and Div.
Il. 125 VDC busses excludes scheduled maintenance and testing activities. Under the
conditions of concemn, AOP 302.1, Loss of 125 VDC Power, would be entered. The
DAEC EAL’s address the loss of both divisions of the 125 VDC systems consistent with
AOP 302.1.

f - T 1 -
il .l ,I '6I5': * i

‘._,.;,,
:x‘\ )

The 125 VDC-system i$ divided 'into two mdependent d.v:srons DIVISIOI'I I (1D1) and
Division Il (1D2) - each with separate AC and DC (battery) power supplies. Loss of both
125 VDC Divisions could compromise the ability to monitor and control the removal of
decay heat during cold shutdown or refueling operations. These EAL'’s are intended to be
anticipatory in as much as the operating crew may not have necessary indication and
control of equipment needed to respond to the loss. If this loss resuits in the inability to
maintain cold shutdown, the escalation to an Alert will be per SA3 “Reactor Coolant
temperature to exceed Technical Specification limit of 212 F or UNCONTROLLED
temperature rise approaching the Technical Specification limit of 212”.

SU7
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Bus voltage is based on the minimum-bus-voltage necessary for-the operation of safety
related equipment and the loss may be.indicated by, the illumination of annunciators “125
VDC System | Trouble” on 1C08A A-9 and/or “125 VDC System Il Trouble” on 1C08B A-
4,

REFERENCES:

1. Abnormal Operating Procedure (AOP) 302.1, Loss of 125 VDC Power

2. Abnormal Operating Procedure (AOP) 388, Loss of 250 VDC Power

3. Technical Specification 3.8, Electric Power Systems

4. UFSAR Section 8.3, Onsite Power Systems . . -

5. UFSAR Table 8.3-6, Plant Battery System - DC Power Instrumentatlon and Control
PnnCIple DC Loads (125V)

6.' ARP 1C08A A-9"

7. ARP 1C08B A4

4. NEI Methodology for Development of Emergency Actlon Levels NUMARCﬂVESP—OO?
Revision 4, May 1999 : .
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SA1 Loss of All Offsite Power and Loss of All Onsite AC Power to
Essentlal Busses Durmg Cold Shutdown Condltlons N

EVENT TYPE: Loss of Power
OPERATING MODE APPLICABILITY: Cold Shutdown, Refuel, Defueled

EAL THRESHOLD VALUE:

The following conditions exist: e

% ¢

1. Loss of power to both Startup (1X3) and Standby (1X4) transfonners

AND = s

2. Failure of “A” Emergency Diesel Generator 1G-31 and “B
Generator to supply power to emergency busses 1A3 and 1A4.

/ AND-

3. Failure to reétore power to at least one emergency bus, 1A3 or 1A4, wnthln 15 minutes
from the time of loss of both offsite and onsite AC power.

o

IR
»

Emergency Dlesel

,x - ~ g

. .
i ‘ ‘ PN 4= ‘.\..'.’ NI S "y

DAEC EAL INFORMATION:

Under the conditions of concern, entry into AOP 301.1, Station Blackout, would be made
under Tab 1. Indications/alarms related to station blackout are displayed on control room
panel 1C08 and are listed in the procedure under “Probable Indications.”

The loss of both offsite and onsite AC power to the emergency buses when in Cold
Shutdown, Refuel or Defueled modes, compromises safety systems required for decay
heat removal and is a substantial degradation of the level of safety of the plant. An
ALERT is declared in Cold Shutdown and Refueling modes due to the less severe threat
to the protection of the health and safety of the public because of the much longer time
available to restore power and decay heat removal systems.

15 minutes was selected to exclude transient or momentary power losses.
REFERENCES:

1. Abnormal Operating Procedure (AOP) 301.1, Station Blackout
\_’/ 2. Abnormmal Operating Procedure (AOP) 301, Loss of Essential Electrical Power

SA1
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3. Technical Specifications Section 3.8; Electrical Power Systems -

4. NEI Methodology for Development of Emergency Action Levels: NUMARC/NESP-007
Revision 4, May 1999 K .
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SA2 Failure of Reactor-Protection System Instrumentationto: -
. Complete or Initiate an Automatic-Reactor Scram Once'a e
Reactor Protection System Setpomt Has Been'Exceeded and
. Manual Scram Wgs Successful , .. . ... ... . . .. -

EVENTTYPE RPS Failure - - - o0 I T

OPERATING MODE APPLICABILlTY Power Operatlon Starlup

EAL THRESHOLDVALUE ﬁi'f~:;: -
The following conditions must)exisj to declare this EAL: .- ; . - oL
1. Al:l’[O Scra\ni I':é\il"tjre. o ” -
AND L BRI )
2. Operator actions to reduce power are SUCCESSFUL as indicated by either: -
a. ALL Rods Full-In, N
b. “F/ieactbi' Sh'utdoﬁn Under All ,Co‘nditi)ons Without‘B‘oron;:i“‘ ' v
,,\!:OR-. S P O PO S
c. Reactor power below the APRM Downscale Alarm on ALL valid APRM -~ 7
mstruments R T S, Ce
DAEC EAL INFORMATION T I SV

B ST s s o~ - R I
The condmon of concem is failure of the Reactor Protectlon System (RPS) to scram thexa,
reactor when a valid scram sngnal is present. This condition is more than a potential
degradation of a safety system in that a front line automatic protection system’did not -
function in response to a plant transient and thus plant safety has been compromlsed and )

design limits of the fuel may have been exceeded.: A -

The EAL evaluation should -occur ‘after ‘operators. have taken actions from“the ‘main
control room to insert a manual scram and reduce reactor power. Permissible actions
include all actions that can be performed ‘quickly from the main control room by on-shift -
operators (e.g., use of the Manual Scram pushbuttons AR, placing the Mode Switch in:
Shutdown, individual scram test switches, etc.). It is not appropriate to delay the EAL

SA2
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evaluation until -other time; consuming actions ‘are ‘completed. such as manual rod
insertion or completion of in-plant-EOP. Support Procedures for rod insertion (e.g.,
venting the over-piston areas of individual CRDs). a

1 '
N S
P \ \

Operator actions are considered successful if any of the fol!owing results are achieved: . -, .

« All control rods inserted to at least position 02 - this is defined in EOPs as the
Maximum Subcritical Banked Withdrawal Position and is the lowest control rod
position to which all control rods may be withdrawn in a bank and the reactor will . .-
none the less remain shutdown under all conditions, irrespective of reactor coolant
temperature and any boron whlch may have been rnjected rnto the RPV

o Determination that the Reactor is “Shutdown under ALL condrtlons wrthout boron -
this can be determined by relying on the Technlcal Specification demonstration of
tadequate shutdown margin: ‘

— One control rod is out beypnd‘ position Op
AND B '
— All other control rods are at position 00

For other combinations of rod patterns and boron concentration, reactor engineering
will need to perform a shutdown margin. calculatron A g

» Reactor power is below the APRM Downscale Alarm Setpoint on ALL valid APRM
instruments. : (

Note - If the mode switch-is in Startup and-the rods arée fully rnserted (i.e., the reactor is

shutdown) prior to the automatrc srgnal failure,-then declarat/on ‘of an Alen‘ would not be )

required. In this case, the eveht would be repon‘ed under 1 0 CFR 50 72 (b) (2) (I) as a

fourhourrepon‘ T S MRS a

IR . A
REFERENCES : y
ooy AR [N
1. Integrated Plant Operatrng ‘Instruction (IPOI) No 5 Reactor Scram
2. ATWS Emergency Operating Procedure (EOP) - RPV Control

3. Emergency Operatlng Procedure (EOP)1 RPV Control i

4. NEl'Methodology for Development of Emergency Actlon Levels NUMARC/NESP 007

Revision 4, May 1999
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SA3 lnablllty to: Malntam Plant in Cold Shutdown ERRhi

P S
AT i

EVENT TYPE lnabllrty to Malntaln Shutdown Condrtlons - ~
OPERATING MODE APPLICABILITY: Cold Shutdowd Refuel A
EAL THRESHOLD VALUE )

One of the'following: _* | SN

. s tta
§ LS P
=Y e - [ . N - 3
1. .
DR TN S (‘

1. Loss of Decay | Heat Removal systems requrred to mamtam Cold Shutdown

AND 1o s RS e "?'i“l RERE ,I"-",'{ St e
2.. Wth CONTAINMENT CLOSURE not establrshed temperature condrtlons ex:st that
either: - - e Lo .
-/ a. Cause reactor coolant temperature to exceed the Technlcal Specrf catron
limit of 212 °F.
b. ."Resultin an UNCONTROLLED temperatiire 'rise approachmg the R N
Technical Specﬁ'catlon Timit of 2120F, i )
DAEC EAL INFORMATION: ' 7' » 7 =% 270 = 7 ’

LNV A

Under the conditions of, concern for-EAL Threshold Value (1,.AOP 149, Loss of Decay
Heat, Removal, would be . entered, under Tab SN Loss +0f Shutdown -Cooling.
lndlcatronslalarms related to loss of shutdown coolmg are displayed on control room
panels 1C03 and 1C05 ‘and are listed in the procedure under “Probable Indications.” The
procedure requires that shutdown cooling be re-established.

The procedure provides curves of maximum water heat up rates which provide an upper

bound of the heatup:untii*an estimated time"to -boil calculation can be completed by

Engineering.

The DAEC EAL is wntten to |mpIy an RCS temperature rise above 212 °F that is not

allowed by plant procedures. This corresponds to the inability to maintain required

temperature conditions for Cold Shutdown. “Uncontrolled” means that system
\_/ temperature increase is not the result of planned actions by the plant staff. The wording

SA3
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is also intended to eliminate minor: coocling ‘interruptions - occurring “at thé.: transition”
between Hot Shutdown and Cold Shutdown or temperature changes that are permitted to
occur during estabhshment of alternate core cooling so that an unnecessary. declaration’.
of an Alert does not occur. The unicontrolled temperature rise is necessary to preserve
the anticipatory philosophy of NUREG-0654 for events starting from temperatures much
lower than the cold shutdown temperature hmlt

REFERENCES:

y s R ' . ¢ 5

1. Abnormal Operating Procedure (AOP) 149, Loss of Decay Heat Removal

2. DAEC Technical Specifications

3. Surveillance Test Procedure (STP) 3.4.9-01, Heatup and Cooldown Rate Log |, X

4. NUREG 1449, Shutdown and Low-Power Operation at Commemlal Nuclear Power
..Plants in the Umted States;'September 1993 . . ..

1. NEI Methodology for Development of Emergency Action Levels NUMARC/NESP-007

Revision 4, May 1999 ) L/
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SA4 Unplanned Loss-of Most or All Safety System Annuncratlon or
“Indication in Control Room With Either (1) a Slgnlflcant Loy
TranS|ent in Progress or: (2) Compensatory Non-Alarmlng

lndlcators are Unava|lable ’, B T YU TRV DS

s

P .
H] - * PR L e Y
- T T ‘v '

EVENT TYPE lnstrumentatlon/Communlcatlon

OPERATING MODE APPLICABILITY Run Startup, Hot Shutdown

< - - L RN . ,’., oAl

\

e

EALTHRESHOLDVALUE e T N
The followrng condmong eX|st D ‘, ';» I "'—-l—.': ‘ s :,' e ;._;r! e
1 Unplanned loss of most or all 1CO3 -1C04 and 1C05? Annuncrators_ ‘or indicators .

assomated w:th Cntrcal Safety Functlons for greater than 15 mlnutes "“ o T
AND i} B |

1. In the opinion of the Operations Shift Manager the loss of all annunmators or mdlcators
requires increased survelllance to safely operate the un|t

A H LT ’ P

AND
2. Either of the following conditions exist: . .~ . - RS ts DA
a. Asignificant plant transient in progress.., -« - .- oo oo T O
OR ST SIR ORI Pt Pt T nLTef
b. Loss of all indication needed to momtor crltlcallty, core heat removal OR Flssmn
ProductBamerstatus - C e s I S
DAEC EAL INFORMATION: ‘ CoT

Control room panels 1C03, 1C04, and 1C05 contain the annunciators associated with
safely systems at DAEC. Therefore, the DAEC EAL addresses unplanned loss -of.

~

annunciators on these panels. Compensatory non-alarmmg md/catlons includes the plant:
process computer, SPDS," plant recorders, or plant’ lnstrument dlsplays in the control,
room. Unplanned loss’ of ‘annunciators. or mdncators excludes scheduled ‘maintenance ,

and testing activities® Significant 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 oscillations of 10% or greater.

el SA4
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I T, >‘.~.-'n-."";_-." r.’ ‘. .- ',..;,:;. ," _:: < FN . R
Under the conditions of concem , entry. into' AOP 302.2, Loss of Alarm Panel Power,

would be made: " The procedure’ fequires alerting operators on ‘shift'to the nature of the
lost annunciation: It further requires’ that ‘operators. be attendant and responsive to
abnormal indications that relate to those systems and components that have lost

annunciation. Therefore, the generic criterion related to specific opinion of the ngaratibns‘ )

Shift Manager that additional operating personnel will be required to safely i;p‘erate the
unit is not included in the DAEC EAL because the concem is addressed by the AGP.  *-

MOST - 75% of safety system annunciators or indicators are lost OR a significant risk:
that a degraded plant condition could go undetected exists. The use and definition of -
MOST is not intended to require a detailed count of lost annunciators or indicators but
should be used as a guide to assess the ability tc monitor the Speration of the' plant. -’
Unplanned loss of critical safety function indicators (i.e., EOP/EAL parameters) for greater
than 15 minutes may preclude operators from taking actions to mitigate a transient. L

Annunciators on 1C0!3, 1C04; .éndffCO'S 'share"a cémmoﬁ; powcni—éupply from-125 VDC-

Division | that is fed through circuit breaker 1D13. Therefore, DAEC does not specify a
loss of “most” annunciators as specified in the generic methodology. .

Indications of loss of annunciators, associated with safety systems include: /- o
. . B T S B -

_1?5 \(DC chérggr, battery, or system annunciators on control;oom panel 1C08
Loss, of "sealed in? annunciators, at affected panels +:>* . ; .- :
Failure of affected annunciator, panels shiftily testing by plant operators -
Expécted alarms are notreceived .-~ .- -, oo TN T .
Computer point ID B350 indicates “NSS ANN DC LOSS TRBL.” (Loss of DC power to
panels 1C03, 1C04; and 1C05) .o~ % v i St oo .

I

l'.‘t

, t
[

REFERENCES: . e e

1. Operating Instruction (Ol) No. 317.2 Anhimciator Syéiefn ) L

2! Abnormal Operating Procedure (AOP) 302.1, Loss of 125 VDC Power

3. Abnormal Operating Procedure (AOP) 302.2, Loss of Alarm Panel Power

4. NEI Methodology for Development of Emergency Action Levels NUMARC/NESP-007
Revision 4, May 1999 '
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SA5 AC Power Capability to Essential Busses Reduced toa Slngle
' Power Source for Greater Than 15 Minutes-Such That Any °
Add|t|onal Smgle Failure Would Result in Statlon Blackout .

EVENTTYPE Loss ofPower : ‘( . ‘31‘ ;.--'f—;., - _-'«-,':‘ L "*';1?,"“

s . -
; - “ AL . - R ,:»-, 1 LI N S

OPERATING MODE APPLICABILITY Run Startup, Hot Shutdown .

EAL THRESHOLD VALUE: . T e
The followmg conditions eX|st s o

e s . FER

1. Unplanned Ioss Iof power. to both Qtartup (1X3) and Standby (1X4). transformers is
expected to last for greater than 15 minutes.

AND . - R AR ,
2. -Onsite’ power capabllrty has been degraded to one train of & emergency busses powered
from either A Diesel Generator (1G-31) or B Dlesel Generator (1G-21) and any addltlonal
srngle farlure will result in a Statlon Blackout : '-_ ) ) -

. - Yo A
= N e s By v

-~ PR ve TAas . “,—_:: " h r\ R

DAEC EAL INFORMATION: | 7 57 72 - e

y—

r-'.» .- "\?"'v-,‘;l;“'l

The DAEC EAL is-written to-address the 'underlying ‘concérn,’ i.e., only onie 'AC power
source remains and if it is lost, a Station Blackout will occur. -:Under the’ conditions 'of -
concern, ‘entry into AOP 301, Loss of Essential Electrical Power would be ‘made under
Tab_1, Loss of One Essential 4160V.Bus,.and/or 'under -Tab 3; .0s§ of Offsité Power.

Indlcatronslalarms related to degraded -‘AC .power: are: drsplayed on control room panel
1C08 and are Ilsted in AOP 301 under “Probable Indlcatrons Toahennrer e Ty

.'.';A- 4 I S U" .ot

At DAEC the Essentlal Buses of concern are 4160V Buses 1A3 and 1A4 -Each of these ’
buses feed thelr, associated 480V and 120V AC busses through step down transformers. -
Onsite power sources at DAEC include the A and ‘B Diesel Generators, 1G-31'and 1G- .
21, respectively.

et oot e R NS .',' ¢ '.fh,.’ti’ T Jw-i”"“

REFERENCES: - . ., '*',,: v L ‘: RO L

- . s ca ﬂ; - -

1. ‘Abnormal Operatlng Procedure (AOP) 301 Loss of Essentlal Electncal Power N
2. UFSAR Chapter 8 Electrical Power w7 A
3. Technical Specifications Section 3.8. Electrical Power Systems .
NEI Methodology for Development of EALs NUMARC/NESP-007 Rewsron 4, May 1999

SAS
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SS1 Loss of All Offsite Power and Loss of All Onsﬂe AC Power to -
Essentlal Busses

~
Y

EVENT TYPE: Loss of Power . I
OPERATING MODE APPLICABILITY: Run, Startup, Hot Shutdown -
EAL THRESHOLD VALUE:

The following conditions exist:

1. Loss of power to both Startup (1X3) and Stanoby (1X4‘ tlan fonners e
AND SooLareLve Y

2. Failure of both A Diesel Generator (1G 31) AND B Dlesel Generator (1 G-21) to supply :
. power to emergency busses. P ~

AND

3. Failure to restore power to at least one emergency bus within 15 minutes from the time
of Ioss of both offsite and onSIte AC power

DAEC EAL INFORMATION

’

~

There is no sxgnlf cantx dewatlon from the genenc EAL. In accordance with the generic
guidance, DAEC-is using-a threshold. of 15 mlnutes for .Station. Blackout to exclude
transient or momentary power losses:. )

Under the conditions of concern, entry into AOP 301:1, Statlon Blackout would be made-
under Tab 1. Indications/alarms-related tc station blackout are displayed-on control'room*
panel 1C08 and are listed in the procedure. under “Probable Indications.” :

REFERENCES:

Abnormal Operating. Procedure (AOP) 301.1, Station Blackout.-

Technical Specifications Section 3.8, Electncal Power Systems

UFSAR Chapter 8, Electric. Power '

NEI Methodology for Development of Emergency Ar*tlon Levels NUMARC/NESP—OO? |
Revision 4, May 1999 ’ —
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SSZ ‘Failure of Reactor Protection System Instrumentation to "
Complete or Initiate'an Automatic Reactor Scram Once a
-"  Reactor Protection System Setpornt Has Been Exceeded and
Manual Scram Was NOT Successful

- T A : , t . -~ =

EVENTTYPE 'RPS Farlure BEER RV - {,f’ ol T L

OPERATING MODE APPLICABILITY Power Operatlon Startup ,
EAL THRESHOLD VALUE: R

Failure of automatrc scram and ‘actrons taken by. operators in the Control Room to shut
down the reactor OR réduce reactor power below the APRM downscaIes have been
INEFFECTIVE

The followrng condmons must exrst to declare thrs EAL e

- P 4.

M s tre st .
« H © '-.\" Axo‘
1. lnA'IWSEOP T S T o T S TG o
. .
- R S N DY L -,
. AND R LA el S R VR SR ET e e

i

P

"hu«.yie I\f

2 Operator actions to reduce power are UNSUCCESSFUL as mdrcated by erther “

a Reactor power above the APRM Downscale Alarm on ANY valrd APRM
instrument, ) x _ R .
R i- Y B N T S P R

PR . .
o 1,00% « . O L T T ;
- OR. i o - 2 S S S PR S RO N Ut e e '

" b’ Boron lnjectron Initiation Temperature (BIIT) Curve (EOP Graph 6) exceeded

P o ta -~ 3

DAEC EAL INFORMATION: - - =", " - & 277" =

1 LIS H - " ’” L e D e Wi PR
- N 4 o B Te
»x', . . 1) . .

This - EAL addresses condrtlons where failuie' of 'an” automatrc scram has occurred and v

manual - actions ‘performed *in"*the Control Rdom' to ‘reduce reactor power have been".
unsuccessful. NI RS

Under the conditions of concemn for this EAL, the reactor may be producing more heat
than the maximum decay heat load for which safety systems are-designed. A Site Area
Emergency is warranted -because ‘conditions exist that may lead to the potential loss of
the fuel cladding or primary containment. Although this EAL may be viewed as redundant
to the Fission Barrier Table, its inclusion is necessary to better assure timely recognition
and emergency response.

SS2
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The pumpose of the ATWS EOP is.to maintain -adequate? core: cooling, .shutdown - the
reactor and cooldown the RPV to . cold shutdown conditions. The ATWS EOP is
implemented when it cannot be determined that control rod insertior: alone will assure that
the reactor will remain shutdown under all condmons P
Reactor power above the APRM downscale setpornt is lndrcatrve of power generation
above the decay heat levels which primary containment is designed to suppress.

Furthermore, if reactor power is above the APRM downscale: setpoint, it is likely that
the core bulk boiling boundary would be abové that which provides suitable stability
margin for operation at high'powers and low flows.

Exceeding the Boron Injection Initiation Temperature (BIIT) Irmrt (EOP Graph 6) is an
indirect indication that the reactor Is at power and that excessive decay heat is being -
added to the suppressron pool

The higher the reactor power Ievel is, the more heat energy wnII be rejected to the
torus thus requiring a lower torus temperature foripitiation’ of boron injection if the
Heat Capacity Limitis not to be exceeded before reactor shutdown is achieved.’

As long as the core remalns submerged (the preferred method of core coollng) fuel

integrity and, RRV . lntegnty are not directly challenged even; under failure-to-scram.

conditions. However a scram farlure coupled with- an. MSIV, |solat|on results. in rapid
heatup of the torus’ due to the steam dlscharged from ‘the RPV via SRVs. The
challenge to the primary containment will thus become a Irmltmg factor.

Y
;z :

REFERENCES: . . ,~. = . . .~

1. Integrated Plant Operating Instruction (IPOI) No. 5, Reactor Scram -
2. ATWS Emergency Operatlng Procedure  (EOP) - RPV Control

LT

3. NEI Methodo/ogy for Development of Emergency Act/on Levels NUMARCﬂVESP—OO?

Revision 4, May1999 ~ Sy CT
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§S3:'Loss of All Vital DC Power “: =" = @ 5 it ian Lot
EVENT TYPE: Loss of Power Cee o .

L - s
- - “ - - s e ~
-y v"”-‘; - ey 5 FEL PR P . s ¥

OPERATING MODE APPLICABILITY Run Startup, Hot Shutdown L

EAL THRESHOLD VALUE: e ‘”' T

The following conditionexists: . . - - . -~. . . I o e

1. Loss of both divisions of the Vital 250/1 25\[ DC system based on AOP 3021 and AOP

388 for greater than 15 minutes.
A R 4 1 £ 1Y I‘I P TR LSRG A ;.';1'_ L ‘ K

DAEC EAL INFORMATION: - NP R R S R T
AR i Yt o e (b} \}‘ .

Under the conditions of concern, AOP 302.1, Loss of 125 VDC Power, would be entered

under Tab'3, Complete Loss of 125 VDC. Consequently, the DAEC EAL addresses loss

of both drvrsrons of the 125V DC system consrstent wrth AOP b

N L & ‘a‘\s L "‘- K ot
At DAEC the 250VI125V DC Systems ensure power is avallable for the reactor to be
shutdown safely and maintained in a safe ‘condition." The 125V System is drvrded rnto two
mdependent ‘divisions = Drwsron 1 and ‘Division II - wrth separate DC power supplles -
These power supplles consist-'of two separate 125V battenes and chargers servmg
systems such as RClC RHR, EDGs, and HPCI R w

I " 1:('-."4,‘ - L] 3t sET RS
,Ym,”' ' I’«' iyt : ov SN ""‘b" [ AR A

~

Complete Ioss of both 125V DC Divisions could compromise the-ability to- monrtor and -
control the removal of decay heat dunng cold shutdown or refuelrng operatrons )

. 2 1 . ~ ~ B o
1S ‘!:',“ o R . N S0, -~ §. 3 IR S

% RPN LI R VR TP
REFERENCES LN rw;“~vfsr _fﬁ -
Abnormal Operating Procedure (AOP) 302 1 Loss of 125 VDC Power .
Abnormal Operating Procedure'(AOP)'388;iL'0ss'of 250 VDC Power TR T
Technical Specification 3.8, Electrical Power Systems - - e
UFSAR Section 8.3, Onsite Power Systems
UFSAR Table 8.3-6, Plant Battery System DC Power Instrumentatlon and Control
Principle DC Loads (125V) RERERES v s
NEI Methodology for Development of Emergency Actron Levels NUMARCWESP—OO?
Revision 4, May 1999 ‘
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S$S4 Complete Loss of Function Needed to Achleve or Malntaln Hot
Shutdown

EVENT TYPE lnablhty to Malntaln Shutdown Condltlons )

‘! - [

OPERATING MODE APPLICABILiTY Run Startup, Hot Shutdown

EAL THRESHOLD VALUE:

1. EOP Graph 4 Heat Capacity Limit is exceeded.
OR ;_ . : 14.w ey, N TEYE R
2. Reactor CANNOT be brought subcritical. L

DAEC EAL INFC')RMA‘TIONl

a',l

This EAL addresses complete ,I_o'ss{ of functlons lncludlng ultlmate heat sink and reactlvnty‘
control, required for hot’ shutdown _with, the reactor at pressure and. temperature. Under-
these condltlons there is an actual major failufe of a system intended for protection of the
public. . The reactnwty condition criteria is addressed- by maintenance of required:
shutdown margin. If inadvertent criticality could not be eliminated by performing the
actions of AOP 255.1, AOP 255.2, or the ATWS. EOP, it corresponds to a failure of a
system intended for the protectlon of the public and thus classification as a Site Area

Emergency is warranted.

This EAL represents an escalatlon from the conditions of concern in SA3, Inability to
Maintain Cold Shutdown, because the reactor is at operating pressure and temperature
and decay heat levels are higher.

Per DAEC Technical Specuf catlons the followmg systems are-necessary to achieve or
maintain Hot Shutdown conditions:

Reactor Protection System Instrumentation

Core and Containment Cooling Systems Instrumentation
Reactivity Control:

Standby Liquid Control System

Core and Containment Cooling Systems

SS4
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P i B e

e Primary.System Boundaiy :« /.. . " g4t et i L Ll T
¢ Auxiliary Electrical Systems S S P PO

]

)
5
s

Loss of instrumentation is addressed by SS6, Inability to Monitor.a Significant Transient in
Progress. The Auxiliary Electrical System is addressed by SS1, Station Blackout, and
SS3, Loss of all Vital DC Power.and therefore they-are;nof covered here.:Failure of the .

primary system boundary is covered by the Fission Barrier Table and SU5 RCS
Leakage. AR e T L

REFERENCES: . . j',f‘ . \i '

1. Abnormal Operating Procedure (AOP) 149, Loss of Decay Heat Removal S
2. Abnormal Operatlng Procedure (AOP) 255 1 Control de Movementllndlcatlon
Abnormal - P R ‘ Lo
3. Abnormal Operating Procedure (AOP) 255.2, Power/Reactlvrty Abnorrnal Change
4. Emergency Operating Procedure (EOP) 1 -RPV Control . RS
\—/ 5 ATWS Emergency Operating Procedure (EOP) - RPV Control ™ ’
6. Emergency Operating Procedure ALC - Alternate Level Control
7. Emergency Operatlng Procedure (EOP) Basrs 'EOP Breakpornts Co
8. NEI Methodology for Development of Emergency Actlon Levels NUMARC/NESP-OO?
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SS5 Loss of Water Level in the Reactor.Vessel That Has or WIII
Uncover Fuel in the Reactor Vessel SR

EVENT TYPE: Inablhty to Mamtaln Shutdown Condmons R

1 P A XA

OPERATING MODE APPLICABILITY ‘Cold Shutdown RefueI

A 1

EAL THRESHOLD VALUE
The following condmons exist:

1. Loss of ReactorVesseI Water Level as lndlcated by: | . L e

[ <

a. Loss of all decay heat removal coollng ds determined I)y AOP 149 under Tab 1,
Loss of Shutdown’ Coohng

AND

b. RPV level below 15 inches indicating that the core is or will be uncovered.’

L T

~ - Sl P -~

DAEC EAL INFORMATION; ="'/ ™" ° SR

oyt Ly
The DAEC EAL is wntten in terms of the general concern that no coollng water source is
lined up or available for injection into the RPV and water level is decreasing below the top
of the active fuel (TAF). Under the. condltlons of concem for EAL Threshold Value 1, AOP
149, Loss of Decay Heat Removal, would be entered under Tab 1, Loss of Shutdown
Cooling. Indications/alarms related to loss of shutdown cooling are displayed on control
room panels 1C03 and 1C05 and are listed in the procedure. Consistent with the value
used in the EOPs, the EAL uses an indicated RPV level of 15 inches for the water level
corresponding to TAF.

The conditions address concerns raised by the NRC AEOD Report AEOD/EG09, “BWR
Operating Experience Involving Inadvertent Draining of the Reactor Vessel”, dated
August 8,1986. This report states:

In broadest terms, the dominant cause of inadvertent reactor vessel
draining are related to the operational and design problems associated
with the residual heat removal system when it is entering into or exiting
from the shutdown cooling mode. During this transitional period water is

SS5
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" drawn from the reactor vessel,; cooled by RHR heat ex¢hangers (from the .
coohng provided by the service water system), and returned to the reactor
vessel. First there are piping and valves in the residual heat removal _
system which are common to both the shutdown .cooling mode and other
modes of operation such as Iow pressure coolant injection and” . oo
suppression pool coolrng These valves, when improperly positioned.
provide a drain path for the reactor coolant to flow from the reactor vessel
to the suppression pool or the radwaste system.. Second, establishing or
exiting the shutdown cooling mode of operation is entirely manual making .
such evolutions vulnerable to personnel and procedural errors. Third,
there is no comprehensive valve interlock arrangement for all the residual
heat removal system valves that could be activated during shutdown
_cooling. Collectively, these factors have contributed to the repetitive _,
"occurrences of the operatronal events lnvolvmg ‘the' rnadverte.nt drammg of

MYIANIT A

the reactor vessel. o

. N - . - N st

REFERENCES:. .. . .. pe oo

»
- ]

!Abnormal Operatmg Procedure (AOP) 149 Loss of Decay Heat Removalﬂ» v
Emergency Operating Procedure (EOP)-1, RPV Control, Sheet 1 of1

% -t

Emergency Operating Procedure (EOP) Basis, EOP Breakpornts RS '
NRC AEOD Report AEOD/EG09, “BWR Operatmg Experrence Involvrng ‘Inadvertent

' v (A% \ . -

Draining of the Reactor Vessel”, August 8,1986-" " - -
5.+ NEI Methodology for Develqpment of Emergency Actlon Levels NUMARCWESP-OO?
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SS6 lnability.to Mbnitor‘a Sig‘nificant Transient‘in'Prbgras‘s
EVENT TYPE: lnstrumentatlonICommumcatlon ' o7

I R A - PR

OPERATING MODE APPLICABILITY Run, Startup, Hot Shutdown

1

EAL THRESHOLD VALUE:

The following condltlons eXIsI

. o
EL‘" '™ oy 1 L

1. Significant transient in progress and ALL of the followmg

L

»',g_,.g_'-g‘ N

a. Loss of annuncnators on Panels 1CO3 1C04 and 1CO5 ‘f' 'A -

".)"l

" AND'’ Co
b. Compensatory non-alarming indications are unavailable.
AND
. Indications needed to momtor cntlcahty OR core heat removal OR Flssmn

Product =« % % v

BT . . RN

Barrler status are unavallable
DAEC EAL INFORMATION&

The DAEC EAL i is wntten in terms of a significant transrent in progress with loss of both
safety system annunciators and loss of compensatory non- alanmng instrumentation. The
DAEC EAL structure, which addresses all the key points in the generic EAL, better
assures that the condition of concern for this EAL will be readily recognized.

Significant transient includes response to automatic or manually initiated functions such
as scrams, runbacks involving greater than 25% thermal power change, ECCS injections,
or undamped thermal power oscillations greater than 10%.

Compensatory non-alarming indications include the plant process computer, SPDS, plant

recorders, or plant instrument displays in the control room. These indications are needed
to monitor (site-specific) safety functions that are of concemn in the generic EAL.

e SS6
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Control room panels 1C03;,1C04, and -1C05. contain the annunciators associated with
safety systems at DAEC. Annunciators on 1C03, 1C04, and 1C05 share a common
power supply from 125 VDC Division | that is-.-fed- through circuit breaker 1D13.
Therefore, DAEC does not specify a loss of “most” annunciators as specifi ed in the
generic methodology. .~ . R L T N B S T TI

e P . [ . & s

vl 1 . B C L e ¢ . R
- . * - ~ 51 - =

Indications of loss of annunciators associated with safety systems include: . -~ . -

e 125VDC charger, battery, or system annunciators on control room panel 1C08

e Loss of “sealed in” annunciators at affected panels., - c ; S

o Failure of affected annunciator panels shiftily tes’nng by plant operators )

o Expected alarms are notreceived ., 2o i e RO

e Computer point ID B350 indicates “NSS ANN DC LOSS TRBL (Loss of DC power to
panels 1C03,-1C04, and 1C05) L :

REFERENCES: '

1. Operating Instruction (Ol)No. 317.2,Annunciator System .. = - ".-- = © R

2. Abnormal Operating Procedure (AOP) 302.1, Loss of 125 VDC Power . - "« ..

3. Abnormal Operating Procedure (AOP) 302.2, Loss of Alarm Panel Power - ‘

4. NEI Methodology for Development of Emergency Act/on Levels NUMARC/NESP—007
Revision 4, May 1999 g
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SG1 Prolonged Loss.of All Off5|te Power and Prolonged Loss of All
Onsrte AC Power -

« iy

EVENTTYPE LossofPower R SRR

OPERATING MODEAPPLlCABlLlTY Run, Startup, Hot Shutdown '

EAL THRESHOLD VALUE:
The following conditions exist:

1. Loss of voltage on buses 1A3 and 1A4.
AND ANY ONE OF THEF FOLLWING e IR

I ‘ .
- A4 ]
¢! ¢ '

a. Restoration of powér to elther Bus 1A3 or 1A4 is not llkely W|th|n 4 hours
OR S o -

b. RPV levelis indeterminate.- - SRR I
. - ,J 5-‘.~ 1’33"' " * ’P‘ £, 5,
OR ” IR
N A

c. RPV Ievel is below +15 inches. - ‘ ' )

DAEC EAL INFORMATION: e

There is no significant devnatron from the genenc EAL Under prolonged Statlon Blackout .

(SBO) conditions, fission “product'barrier ‘monitoring ° capablllty may be 'degraded.
Although it may be difficult to predict when power can be restored, it is necessary to, give
the EC/OSM a reasonable idea of how quickly a General Emergency should be declared
based on the following consrderatlons

. Are there any present indications that core coollng is already degraded to the point
where a General- Emergency ' is IMMINENT (re loss of two barrers and a
potential loss of the third barrier)?

. If there are presently no indications of degraded core cooling, how likely is it that
power can be restored prior to occurrence of a General Emergency?

SG1
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REFERENCES:

L = . Y - - -.
- e Lk . . - %A ; 3 « e
TS Pt AR YR M

The t' rst part of thls EAL corresponds to the threshold condltlons for lnltlatlng Condmon
SS1, Station Blackout namely, entry into AOP 301.1, Station Blackout . The second part
of the 'EAL addresses the conditions that will escalate the SBO to General Emergency

Occurrence of any of the following is sufficient for escalation: (1) SBO copirig capability
exceeded, or (2) loss of drywell cooling.that continues to imake RPV_water level
measurements unrelrable or (3) indications of madequate core coohng Each of these
conditions is discussed below: .

4,

1. SBO Coping Capabll'rty Exceededvk o RS o '

an upgrade decision based on only a chancé of mlt/gaflng the event could résult in a‘loss™
of valuable time in preparing and implementing public protective actions.. -

I A

-

v

2. RPV Water Level Measurements Remaining Unreliable

Flashing of the reference leg water will result in erroneously high RPV water level
readings giving-a false indication of actual water'inventory and potentially indicating
adequate core cooling when it may not exist. EOP Graph 1, RPV Saturation
Temperature det' nes the condrtlons under wh|ch RPV level rnstrument leg borhng may
occur. - RS ' Ran e i

3. Indications of Inadequate Core Cooling R TR E

DAEC uses the RPV level that is used for the Fuel Ciad "potentlal loss" condition in the
Flssmn Product Bamer Matnx Th|s is RPV Ievel below +15 rnches

. 1 1 13
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1.:Abnorrna| Operatlng Procedure (AOP) 301 1, Statlon Blackout “en ,
2. Letter NG- 92-0283, John F..Franz, Jr..to Dr Thomas E. Murley, Response to Safety
. Evaluatron by’ NRC NRR “Statlon Blackout Evaluatlon lowa Electnc Light and Power
_Company Duane Amold Energy Center,” February : 10 1992 R A TR R
Emergency Operatlng Procedure (EOP)1 RPV Control . e e
Emergency Operating Procedure (EOP) ALC - Altemate Level Control
- NEI Methodology for Development of Emergency Actlon Levels NUMARCINESP-OO? ,
evrsron4 May 1999 - -- N
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SG2 Failure of the Reactor Protection Systern to Complete an -
Automatic Scram and Manual-Scram was'NOT Successful and °
There is Indrcatlon of an Extreme Challenge to the Abrllty to Cool
the Core . .. :

EVENT.TYPE: Rﬁiv:s')ifénure PR o

» } . NS
s .

OPERATING MODE APRLICABILITY:: Power Operation, Startup
EAL THRESHOLD VALUE o

~ ! - ’ L - ' ‘
Failure of automatlc and manual scrams AND conditions exic tthat’ ho longer assure
adequate core cooling or adequate decay heat removal.

The following condmons must eX|st to declare thxs EAL
1. MATWSEOP . .0 T T ~

- LN

AND' . . U S 'Li ’L . ';. :

2. Loss of adequate core coollng or decay heat removal capablhty as lndlcated by
either:

a. RPV level cannot be restored and maintained above the Minimum Steam Coollng
RPV Water Level (i.e., SAG Entry Required),

OR e e e

CPI )

b. HCL Curve (ECP Graph 4) exceeded. | - C
DAEC EAL INFORMATION:

This EAL addresses conditions where failure of an automatic scram has occurred and
manual actions performed in the Control Room to reduce reactor power have been,
unsuccessful AND a subsequent loss of adequate core coollng or decay heat removal
capablhty occurs. ~ If either of these’challenges exist" .during an:ATWS, a core melt
sequence exists. In'this situation; core dégradation can occur rapldly For this reason,
the General Emergency declaration is' intended to be antrcrpatory of the fission product
barrier matrix declaratlon to permlt maximum offsite mterventlon tlme

The purpose of the ATWS EOP is to maintain adequate core coohng, shutdown the [
reactor and cooldown the RPV to cold shutdown conditions. The ATWS EOP is

SG2
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implemented when it cannot be determined that control rod insertion alone will assure that
the reactor will remain shutdown under all conditions. *. » ;- : r -

If injection with aIl aVallable Preféired and Altenate ATWS Injectlon Systems fails to
provide sufficient injection to restore and maintain level above -25 inches (Minimum Steam
Cooling RPV Water Level), adequate core cooling is threatened and submergence of the
core is attempted by flooding the primary containment. This is accomplished by transfer to
and implementation of the DAEC Severe Acmdent Gmdehnes (SAGs)

The Heat Capacity Limit (EOP Graph 4) i IS deﬁned to be the hlghest torus temperature at
which initiation of RPV depressurization will not result in exceeding the Primary
Containment Pressure Limit (the PCPL is 53 psig at the DAEC) before the rate of energy
transfer from the RPV to-the primary contalnment is within the capaCIty of the contalnment
vent. ot 3T el s s

Control of torus temperature relative to the Heat Capacity Limit is directed in the Primary
Containment Control Guideline, EOP 2. If the actions being taken in EOP 2 to preserve
torus heat capacity are inadequate or not effective, RPV pressure must be reduced in
order to remain below the Heat Capacity Limit. Therefore, actions in the RPV pressure
control section of the ATWS EOP, must accommodate these reqmrements Failure to do
so may lesd to failure ‘'of the containment or loss of ' equnpment necessary for the safe

~ shutdown of the plant.

b . - H ~ ‘ <7 -~ . * * i
Lt o Yoo Tt 1se LRI L S D 4 H ! M -

REFERENCES: T S
1. Emergency Operating Procedure ATWS EOP - RPV Control T
2. NEI Methodology for Development of Emergency Action Lévels NUMARC/NESP-007
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