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SU1’ Loss of All Offsite Power to Essential Busses for Greater Thani -

., 15 Minutes , G A

EVENT TYPE: Loss of Power v

Ly s .

OPERATlNG MODE APPLICABILITY: All
EAL THRESHOLD VALUE
The following condltlons exnst

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

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. 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 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 Within Techmcal
Specmcatlon lelts oA ‘
EVENT TYPE: Tech. Spec. LCO Action Statemeht Time Lirri:its‘ Expired - :
OPERATING MODE APPLICABILITY: Rup; Startup, Hot Shutdown
EAL THRESHOLD VALUE:
The following conditions exist:
1. Plant is NOT brought to, required operatlrg mode within the Technical Specifications
L.CO Action StatementTme S TRRRES TUINE P
DAEC EAL INFORMATION: -
Limiting Conditions for Operations (LCO) requ:re the plant to be brought to a specific (\

condition when an LCO has been entered. Dependmg on the circumstances this may or
may not be an emergency. or a precursor tc-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 actich statement time of a
Technical Specification. An immediate classification of UNUSUAL EVENT should be

made when the plant is NOT broughtito-the requirsd. mede® within the allowable action

statement time. of any Technical Specifi¢ation LCO. *Declaration is based on the time at

which the LCO Action Statement epec#' ed tme*per.od elapses and is NOT related to

how long a condition may have e,asted

e
.

REFERENCES:
1. DAEC Technical Specifications

2. NEI Methodology for Development of Emergency Act/on Levels NUMARC/NESP—OO?
Revision 4, May 1999
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SU3 Unplamed Loss of All:Safety-System:Annunciation or lndlcatlon
|n the Control Room for Greater Than 15 Mmutes A e )

EVENT TYPE Instrumentatlon/Commumcatlon *5 =i ~1.‘.: .

P ~ ' H
3 e 3 ’ - . ot

OPERATING MODE APPLICABILITY gRun,rStartup, Hot Shutdown
EALTHRESHOLDVALUE R SRR A O

The following conditions exist:. -7 .%o T T e BT T

1. Unplanned loss of imost or"all*1C03;"1C04 and 1COS“Annuncnators or |nd|cators -
associated with Critical Safety Functions for greater than 15 minutes. ™~

AND = - S ST P e SRS R

2. Compensatory non-alanmng mdrcat:ons are avallable" S e e
X U SR S R RS B L 1 I (9 »Js srdilmiontivaTiy L L
AND \ ,\tl'n‘\ [ . P

e : R D * "‘I’td:' I’)f‘ T ‘.7'""" BEG LN TR >
3. In the opinion of the Operatlons -Shift. Manader, s.the loss‘of iannunciators or |nd|cators '
‘reqwres lncreased surveillance to safely operate theumt’ R L .

'
~ N et b ¢ -u:;,,» e 37 r\l ‘-—e- i =i

," D ,,=‘ - a1 ii; ..,Is <

DAEG EAL INFORMATION: : 12 4 i3 - is st fasiiers e oo v 7 217 &

. v (3 1 e [ .| c .“», -
U TS BN DR I SR T2 !, Rl ainoen EERMA .

'10’\ v

Control room panelsr 1C03,.1C04,rand:1C05 scintain the annunciators associated with .
safety systems at DAEC. Therefore, the . DAEC:EAL:“addresses unplanned loss of most =
annunciators on these;panels..Compensatory non-alarming indications includes the plant -
process- computer, SPDS,- plant recorders, -or plant-insirument. displays:in -the ‘control .

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 . requires alerting operators on shifi 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
unitis not included in the DAEC EAL because the concern is addressed by the AOP.

SU3
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MOST - 75% of safety system annuncrators or indicators are lost ORa srgmf‘ icant 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 annunmators or indicators but
should be used as a gurde to assess the ability to momtor the ope ration of the plant

Unplanned loss of cntrcal safety functlon |nd|cators (i.e., EOP/EAL parameters) for greater
than 15 minutes may preclude operators from taking actlons to mitigate a transient. -

Annunciators on 1C03, 1C04, and 1C05 share a common power supply from 125 VDC
Division I that is fed through circuit breakek 1D135 "¢~

Indications of loss of annunciators associateo with safety systems include:

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 shiftily testlng by plant operators

Expected alarms are not received

Computer point ID B350 mdrcates “NSS ANN DC LOSS TRBL (Loss of DC power to
panels 1C03, 1\,04 and 1C05) o . .

REFERENCES: - 't, o o A

v
[ Rt . o P
AP TR 1S3 L TN e 1,

t
*

Operating lnstructlon (Oly No. 317. 2‘Annuncrator System LT T R
Abnormal Operating Procedure (AOP) 302.1, Loss of 125 VDC Power =~ ‘'~ "~ = "
Abnormal Operating Procedure (AOP) 302.2; Loss of Alarm Panel Power '
NEI Methodology for Deveiopment of Emergency Actlon Levels NUMARC/NESP-OO?
Revision 4, May 1899 * - - , , .

Lo~
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SU4 Fuel Clad Degradatlon ‘ e s o s
EVENTTYPtE CoolantActrvrty l ;;1‘ S Lo R
R IR o e
OPERATING MODE APPLICABILIT.Y. All‘r '%,‘:r,‘, SoAmLE s LI L T B

EAL THRESHOLDVALUE s ITRE e Lt et LR e v e

i
RE

" + SR o T - R

-"‘tl;i'l\ 3’:!1,;;",.\, [

Oneofthefollowrng ; N T P
P AN ALY SRR I L T, TR0 ST e
1. Valrd pretreat radlatron monltor (RM-4104 readmg greater-than 4E+3 mR/hr LR
OR - s iy t:;f:s?';:a:‘::' & :;,.E VIS ORI

_ - R T

2. Reactor Coolant sample actrvrty value mdr‘atrng greater than 12 pCrlml dose»

~equrvalentl131 L SRR T R I A LR TR TR Ry
e \,',4}‘:1? (-3".;1'."_‘\. ;'viéﬂ\'} e 7 ~ - e T
DAEC EAL INFORMATION T : N 3~-::?f,t~.-' e S ’

1,,.- N - - . - "-S“ - e

There are no srgnmcant dewatlons from the genenc EAle,These EALsare precursors of -
more serious fuel clad. degradatron and arethus considered as indicating ‘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 for iodine spikes.and make a
declaration of an Unusual Event.. DAEC mode app'lcabllrty for these EALs are consrstent
with the Tech Specs,

‘"L‘.a:: R I N {~=i~ .’a,‘),‘ . Iomt

?

=or E

EAL- 1 addresses valrd pretreat rad monrtor exceedlng IRM-4104) above 4E+3 mRIhr
The calculation supportrng this vallie is described below. -Valid means 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 such:as mdrcatrons
displayed on  the control panels, reports from plant personnel, or coolant samplrng results.”
This readlng would be drsplayed on Control Room panels 1C-02 and 1C—10 on recorder
RR-4104 b e e SR B S [

+ N :_—‘.4 H

As speolt' ed in the generrc methodology, DAEC EAL 2 addresses coolant samples

exceeding.technical specification 3.4.6, coolant actrvrty less than or equal-to 1.2 pCifml -’
dose equivalent I-131.

- s B4

. ' - N —
S ER . I3
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Radiological Engineering Calculation 94-014A and UFSAR TaBle'1 5.4-1 were reviewed to *

determine a suitable EAL threshold for the pretreat rad monitor reading corresponding to

the Tech Spec 3.4.6 coolant activity limit of 1.2 uCi/ml of dose equivalent I-131. Using the
condenser noble gas source term._for the_control rod. drop accident 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 tha"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?rate imethod” 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 ‘calculation assumed that
the activity is released_instantly. and:immediétely. reached in equilibrium 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; psfa.(fluid .conditions assumed in the calculation) to adjust for
standard conditions, the.I-:131 dose’ equivalent (intunits of ;iCi/ml assiiming 1 cc equals 1

ml) is determined. for- this: event.-This iresult isi then linearly scaled for-rad monitor **
readings corresponding to the Tech Spec:3.4:6! allowable primary:coolant; activity of 1.2 -

uCi/ml 1-131 dose equivalent, -i.e:,the: relative: mixture"of, noble* gasé$ and-iodine is™

assumed to remain constant. 1-126 is ignored because it has no effect on the calculation

U z -

resulit. : S

[, DohoL L e e
L e Bb e e

xxxxx

Isotope DCF '~ -| Coneentration® | > Correction Factor'. | 1:131 DEQ (nCifec)

(mrem/pci)” “[* " '(uCifec)” | [DCFisorore / DCFigi] /

i -~ . 0.736- : L

v

v 2

1131 |- 4.39E-03 | 16E+01 | 14Ew00. T > 23E01
1132 | 5.23E-05. | 2.2E+01 " 16E02 — 171 . 36ED]

1-133 1.04 E-03 - 3.1 E+01 32E-01.° © -~ 1.0 E+01

1134 1.37 E-05 3.4 E+01 4.2 E-03 1.4 E-01

1-135 2.14 E-04 2.9 E+01 6.6 E-02 . 1.9 E+00

TOTAL - - -- -- : 3.4 E+01

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

SU4
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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 momtor readmg by use of the momtor effi C|ency
faCtOI' . g .,:x !! P Y a 3 B . T, Ty ,”

2 N L - L - [ N - v . . - - RN

[}

r Prefreat Rad Mon-tf\r(RM-MM) Readmg ' LT

:_ _, ;ur‘,,-,‘ ..‘p ~n LT

o1
P ree 81 bu»u. -

NG concentratlcn;,ad damage -N conf‘e'ttratlonmgmoo X [1 2 pCllcc l34 pClIcc]
= [2.38E +6 c| x 1 E+6 nCi /CI)/ [5.5 E+4 £t 2.83 E+4-co/ft]] X [1.2° «Cilcc /34 uCilce ]
D ~'>-1529M‘1x‘00 3==540pc|/cc, ) e
e, o i SO, i”:.\l._ rl" , 1,, Ly LT T T ?r‘f.“i—'

Pretreat rad momtor reading = Nu mn.,e’nlrat!on X Rad momtcr eﬁ' c:ency .

an o
" u

. <=* . ~Rad momtor efficiency = $9.2 lem., uuicc ther: fore S e
Pretreat rad monitor readlng ~=80,2°%K 54 0 4800 mRIhr :

l"‘ Iy -
v L S -
NS el e PR Y

To account for |sotop|c decay and dhutlon effccts of offgas ﬂow rcund down to 4E+O3

- aa P LUt aey 4 ‘,
¥ . o !lthl> ut' - e 4'w . h. -

< e - .A,r : \‘u .'a’ [T T ? o

3
e ,- " - [ A .,‘ \ )l P ~

The calculatlon results were also reviewed to:determine if 'suitable: values for the main
steam line (MSL) radiation monitors could be developed. - As shovim above, the rod drop
accident cormresponds to cooiant activity of 34.uCilcc 1-131. dose equivalent. As
determined - by .the Teference calculation,: this corresponds to iatMSL radiation monitor
readmg of about § ? thr Scallng ‘he sesult~ fm 1.2 pCilml.1- 131 dose equwalent

- . 'w .' v.!!‘},:d,.:!f '- =T

MSL Readmg Correspondmg to 1.2 nCi/ml 1131 dose equivalent

£ immamuse vt wWlesst SR reew b U M

[[1 2 uCllcc] / [34 pCJf‘c]} X 5 7 thrf- 0:2.R/Mhr= 200 r:riRIhr

s -.)\ H {'.4‘ EO | t

200 mR/hr is at the lower end of the normal MSL monitor, readmgs dunng full power.
Because this value is ‘not _distinguishable, and hydrogen water chemistry system
malfunctions that result in mcreased productlon of N 16 can also result in increased main

steam line radiation levels |t IS not appropnate ‘at DAEC ‘to use the main steam line
monitor readings. L

- . -

SuU4
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SU5 RCSlLeakage : - -~ - . ... - s

“ T RPN .- - e B

EVENT TYPE: Goolant Leak .

OPERATING MODE APPLICABILITY: Run, Stariup, Hot Shutdown, Cold Shutdown

EALTHRESHO'LDVAI:UE: - T S
L PR PR PRI - A ALY PO S A RO I

One of the following: ‘

1. Unidentified or pressure boundary leakage greater than 10 gpm. - SEE -

. Ct U TG My e T I

OR. . - N ;! BT AR ICER MR BT . .

2. ldentified leakage greater than 25 gpm. o R
OR

3. .-Valid indication of Main Steamline Break. -. T v;*

DAEC EAL INFORMATION: - o -

EAL Tijrésﬁold Values 1-and 2 are precursors of more ségious RCS ‘barrier challeﬁges S
and are thus considered as -a pofential 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 Unusuzl 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 1 993, 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.

Su5
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The DAEC Tech Spec Section 3.4.4 coolant system-leakage'LCO limits are: (1) < 5:9pr'n°”-'

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 Ieakage is defined-as the sum ‘of- |dent|f' ed and unidentified
leakage.

DAEC EAL Threshold Value 1 uses the generic value of 10 GPM for unidentified 'le;akag'e -
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 identifi=d: !eakage set'at’a higher value due to the
lesser significance of identified leakage in companson to unidentified or pressure
boundary leakage. A R

REFERENCES:

Technical Specificaticn 3.4.4, Coolant Leakage

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) 1C04B, Reactor Water Cleanup and Recirculation
Alarm Response Procedure (ARP) 1C04C, Reactor Water Cleanup and Recirculation-

Boundary =

UFSAR Section 15. 6 6 Loss-of-Coolant-Accndent R NTE

NEI Methodology for Development of Emergency Actlon Levels NUMARC/N SP-OO/
Revision 4, May 1999

ON oo M=
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SUG Unplanned Loss of. AII Onsite or,.Offslte Communlcatlons R

Capabllltlesr. ST A U S A

EVENT TYPE Instrumentatlon/Communlcatlon R U S T

ot
"

[
.

OPERATING MODEAPPLICABILlTY Al e e

1 . - o~ . .
et ‘)‘_x iR G a,gf‘:%" PRU T

Y

EALTHRESHOLDVALUE it wsme Fn e R e L

o . o ~ s w4 - A
- oy AT \“,Vs-n T

One of the foﬂowmg groups of commumcat-on [08S3ST - . 1 T v .

CoLL o v e on 8 CahE W

> $ el .
- c 3
¥ ‘J -~
-y .
¥ R . -
Yoo .
- ' [ ..
s “
- L I S

1. Loss of ALL of ’ihe followmg onsﬁe communlcatlon capabllmes affectlng the ablllty to

perfonn routlne operatlon Lyt

- Plant Operatlons Radlo System .o N
) - Plant Paging System - ~:~;~_~s,1§::,9j zr,g:.z:n R Y R
-» :|n-plant-Telephones.: ; -+, ;- -G 0L '“ AR FUFI Lt SRR R TS
= . Sound Power Telephones - - S L AR
LT e A N TR LI O el EC R N S RO S LT e S TR T ERRECI
OR"‘z‘-\ T LT AL st ey Atamane® LG0T (ST oo maes T B R
- ot aeg st et “-":"‘r~‘: :_-'“f'hlﬁ';“:'t': f""a ’9")!:'5,.:!}? Tl zT
2. Loss of ALL of the following offsite commurnications capabllr’(y : Yoo
= All telephone lines (commercial) . .~ o &m-5. .« - .
= Microwave Phone System, ;7. _rased - - -
» FTS-2000 phone system (ENS & HPN) “
o CeIIuIar Phones S R
DAEC EAL INFORMATION L e . &

There is no significant deviation from the generic EAL. The communications methods
used at DAEC are described in the Emergency Plan. In-plant and external 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

SU6
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extraordinary means (relaying of informatioft from' radio"transmissions, ‘individuals being -
sent fo offsite locations, efc.) 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, Operational Support Center, and the Central
Alarm Station. Hand-held transceivers- are. used i 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 Facility at the IES Tower. The DAEC
Security (backup radiological:survey) Racio, . stem provides base-to-portable security -
communication within the plant and with the Linn County Sheriff's Office 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 station
licensed for operation in-the Police Racio,Sarvice on the law enforcement state-wide,
point-to-point VHF frequency. The transmiitter 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 station, Linn County -
Sheriff's office, and the Benton County Sheriff's office. This point-to-point channel is also
used by the Linn County, Emergency Management and other, public-safety organizations
throughout the state oflowa. - : - - .~ - ... : ' '

AR A R L R
e n N

~ by

REFERENCES: C Ty e R

-

1. Emergency Plan, Section F, Emergency Communications co
2. NEI Methodology for Development of Emergency Action Levels NUMARC/NESP-007
Revision 4, May 1999 o o . -
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SU7. Unplanned Loss-of Required -DC: Power ‘During Cold Shutdown
. or Refuel Mode For Greater Than 15 Mmutes *

H - . oL sy -

EVENT TYPE Loss of Power' o ISR -'r‘i“».'ff e

') N ~ ~ H .
. - - . | ~ 3 £, e
« A PTG e 2 e e !

OPERATING MODEAPPLICABIUTY Cold Shiitdown, Réfiel -i -0

.~ Hea - Fullt 4 < vl'
- I B -7""\‘ L .‘:'".:af««.} PR ‘.:’7", PO T PR N

- ¥

-EAL THRESHOLDVALU L7000 r*_..f* SR AT CENRNER IR

i
A A TS BORNEARA 1= 72U 8 IET A S BT PSR s S G N
The followmg condltlons eX|st NS B A ERE SR "’“r:’ Wi T s
e TLRn U SAOHRIRD eI ERE T . L
1. Unplannéd loss of D|V|3|on | (1D1) and DZisiondl(1D2) 125 VDG busses based on bus -
voltage indications.” - = "~ " - Ml m:” ‘-w’) Gaay Lt oy BT L ‘
LI ‘ . :'-.l Fs .l: ..'.-.'J- 2’1‘\' “ e) {5" B 'NJ J Ih. :‘-"-r;;f ; _&5 :_, A ::
AND—W-~ « . ' .\':(I ‘ o R Ji:‘.‘ - "tf;‘l\ 1~1‘.{l\"’ BT 7:.::' s:f"’a:.; 7 S ': ?: )
. Yo, " 'l i M V- ‘-:. "f[- ’ “’ " ' “‘ !"i ‘x'}'f:" ‘:"’ 7 ": v,‘ - “”E‘
2. Failure to restore power to at Ieast oneé required DC bGs"witth'T 5 minutes from time of
IOSS t Aoem s Do otimioast 24T Ao ChoLT o '
Ry u', n_::;; Limined en o oLan (odsid T
DAEC EAL INFORMATION w5 oS do el seal
S pty e e U “':.1 R NI TR (o S L TR T SR WS LV IF AT DL

There is no S|gnrf' icant dewatlon from the geneno’EAL \"Unplanneddoss of Div. | and Div.
condltlons of concern, 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.

\‘]ﬁ

Tei M8k ] ]
’l;v DA R R

-~ et}
i‘._)"n‘.m, . ’

- .‘ .
VOIE L

The 125 VDC system'is d|V|ded into two’ mdepéndent ‘divisions - "Division'| (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 results 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"

L SU7
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Bus voltage is based on the minimum’ bus voitage ‘necessary for thegépération ‘of éaf;ty :

related equipment and the loss may be indicated by the ililumination of annunciators “125

VDC System | Trouble” on 1C08A A-9 and/or “125 VDC System Il Trouble” on 1C08B A-
R TR 7 N PRGN

REFERENCES:

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

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

Technical Specification 3.8, Electric Power Systems

UFSAR Section 8.3, Onsite Power Systemss - - - . .. .. . Cd

UFSAR Table 8.3-6, Plant Battery System - DC Power, Instrumentation, and Control,

Principle DC Loads (125V) - -~ -cs ,

ARP 1C08A A-9 Voo L

ARP 1C08B A4 7
NEI Methodology for quelopmgnt of Emergency Action Levels NUMARC/NESP-007 - ! NS

PN OroON=

b -~

Revision 4, May 1999 - ' ~
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SA1 Loss of All Offsﬂe Power.and Loss of All Onsite AC Powerto =~ -
-.Essential Busses Durlng Cold Shutdown Condltlons '

e
..

EVENT TYPE Loss of Power
OPERATING MODE APPLICABILITY: Cold Shutdowﬁ, Refuel, Defueled
EAL THRESHOLD VALUE:

v v 1.(;J -; i-(i o , gr.’.:-'ﬁ’l_,". 1
The following conditions exist: . == 3, wod A {’ STy .

- j_-.g :_’.s,s.
*":;“\f IV '}

1. Loss of power to both Startup (1X3) and Stendb j(1X4) transformers
AND . s 3 - pnniye vigtie TH IR . .
2. Failure of “A” Emergency Diesel Generator 1G-31 and-“B” Emergency Diesel
N Generator to supply power to emergency busses 1A3 and 1A4.
) AND
-/ 3. Failure to restore power to at Ieast one emngency bus 1A3 or 1A4 wnthln 15 mlnutes
from the time of loss of both offsite and onsite AC power.

DAEC EAL INFORMATION:

Under the conditions of concem, 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. Abnormal Operating Procedure (AOP) 301, Loss of Essential Electrical Power

SA1
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~ w e e

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 :
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SA2 Failure of Reactor Protection System Instrumentationto -
-~ Complete or Initiate an Automatic Reactor Scram Oncea ©
Reactor Protection System Setpoint Has Been Exceeded and’
‘Manual Scram Was Successful e

EVENT TYPE: RPS Failure - I T LR

OPERATING MODE APPLICABILITY Power Operatlon Startup e

EALTHRESHOLDVALUE S Y U
The fpllowmg conditions m’ust exist fo decIareitI)is EAL: ..

-

1. Auto Scram Failure

O 2. Operator actions to reduce power are SUC&ESSFUL as irIdicated by either; ,
a. ALL Rods Full-In, :
b. Reactor Shutdown Under All Conditions Without Boron, -

c. Reactor power below the AP'RM Downscale Alarm on ALL valid APRM ™
mstruments

-

DAECEALINFORMATION . 2‘ R

~

The condmon of concem is fallure of the Reactor Protectlon System (RPS) to scram the =
reactor when a valid scram sngnal is present. This condition is more than a potentlal

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. - ' .. ~. .~ ~.1. o '

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 ARI, placing the Mode Switch in -
J Shutdown; individual scram test switches, etc.). It is not appropnate to delay the EAL

SA2
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evaluation until other time: consuming .actions aré’ completed such as ranual rod -
insertion or completion of in-plant EOP Support Procedures for rod insertion (e.g.,
venting the over-piston areas of individual CRDs). - R .

Operator actions are considered successful if any of the following 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 which ‘mgy,hﬁ\‘lg\tﬁ)‘eep injected into the RPV.

[ 4 IR vr . - » - .

« Determination that the Reactor is “Shutdown under ALL conditions without boron” -

this can be determined by relying on the Technical Specification demonstration of

adequate shutdown margin:*+ "=

— One control rod is out beyond position 00
AND o

~ All other control rods are at position 00

For other combinations of rcd patiernis'and boron concentration, reactor engineering
will need to perform a shutdown margin calculation. IR Lo

« Reactor power is below the APRM Downscale Alarm Setpoint on-ALL valid APRM
instruments. .

Note - If the mode switch is in Startiip &nd the rods are filly inserted (i, the reactor is
shutdownj prior to the automatic signal. failure, then declaration of an Alert would not be

required. In this case, the event would be reported under 10 CFR 50.72 (b) (2) () as a .
four hour report. C T , ‘

REFERENCES: ‘ 7
1. Integrated Plant Operating Instruction (IPOI) No. 5, Reactor Scram
ATWS Emergency Operating Procedure (EOP) - RPV.Control

Emergency Operating Procedure (EOP) 1 - RPV Control '

NEI Methodology for Development of Emergency Action Levels NUMARC/NESP-007
Revision 4, May 1999 R
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SA3 Inab|I|ty to Mamtaln Plant in Cold: Shutdown L
e . PN T

EVENT TYPE Inabrlrty to Mamtarn Shutdown Condrtrons .
OPERATING MODE APPLICABILITY ColdtShutdown Refuel‘f’ ELSER )

EAL THRESHOLD VALUE. o giabh - S0 adih, - T ‘f ': A
. ::-‘1*:.!‘ VB i ?"“i'“ ST R R I‘.:‘I‘«.:“\:‘t o o
One ofthe followmg; PRSI X mf‘ﬂnw £a ';’.ﬁ A ' COIES SR
Do f*nf*{.‘: LrudiBrard HE LA e i N
i diereadd gis L s v A A L
1. Loss of Decay Heat Removal syétem's requrred to marntam CoId Shutdown
AND._ "1 .n il o LA G CBIAET 2l ke g Ly SRR
'-t.n) (B8] ft.ilyixd 1% ‘3" ” .
2. With CONTAINMENT CLOSURE no estébr?she’d’ tempe’raihré xcondltrons exrst that
either: - -~ e
a. Cause reactor coolant temperature o eXceed the Te&hnlcal Spemf catron
limit of 212 °F.
_O_R Ut IEREE SN BN TR Tl
b. Result in:an. UNCONTROLLED temperature rise ‘approachrng the
Technical Specification limit of 212°F;; 15 v s12¢ i N
DAEC EAL INFORMATION: 4 7 #03ld wrenartwsdy st Ly v el

Under the conditions, of concern_for EAL Threshold Value 1, AOP 149, Loss of Decay
Heat Removal, ~would “be’ entered under Tab ‘1 - Loss “of - Shutdown Cooling.”
Indrcatronslalarms related fo loss’ of shutdown coolrng are drsplayed on control room
panels 1C03 and 1C05 and are listed in'the’ procedure trider “Probable Indrcatrons 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 until- an estimated.time to boil calculation can be completed by
Engineering.

The DAEC EAL is written to rmply an RCS temperature fise 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 piant staff. The wording

SA3
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is also intended to eliminate ‘miror- cocling’ mter:upﬂon S - uccumng at the transition -
between Hot Shutdown and Cold Shutdown or temperature changes that are permitted to.
occur during establishment of altemnate_cors cooling so that an unnecessary declaration
of an Alert does not occur. The uncontrolled temperature nse is necessary to preserve
the anticipatory philosophy of NUREG-0654 for events startmg from temperatures much
lower than the cold shutdown temperature limit... ,

REFERENCES: IR

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

DAEC Technical Specifications

Surveillance Test Procedure (STP) 3.4.9-01, Heatup and Cooldown Rate Log -

NUREG 1449, Shutdown and Low-Power Operation at Commerclal Nuclear Power

Plants in the United States, September 1993 s !

1. NEI Methodology for: Development of Emargency Action Levels NUMARC/NESP-007
Revision 4, May 1999
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SA4 Unplanned Loss of Most cr-All. Safety System Annuncnatlon or
.- :Indication in Control Room With Either (1) a:Significant -~ ’
. Transient in Progress, or (2) Compensatory Non-AIarmmg

o 'lndlcators are Unava|lable GE RSO R :

> S 34'1.3 l\}}t?:;\ (} } h 't,: { é-l e_l?k.,"'«b‘:’lr

4
.
-y

oy
-y

EVENTTYPE Instrumentatlon/Commumcatlonm A

OPERATING MODE APPLICABILITY: Run, Startup, Hot Shutdown oo

ST e e i e '.",n'{"‘..‘\f Yy :w":v.d,\_:\ e T - ;‘

EAL THRESHOLD VALUE: " -+ 7F16 260d SRl v om0 7
- - . ; P AR YR T ST

B OB AE IR e o T

The followmg cohditions exrst s .
FTRRRAE T AJ“\W‘N';‘“‘* t‘\"‘a””"'

1. Unplanned loss of most or- all 1C03, 1C04.and..1C05 Annunmators or mdlcators

associated with Critical Safety Functlons forgreater,tt;an 15 mlnutes
AND LT R P B P TR

1. . In the opinion of the Operations Shift Manager, the loss of all annunmators or indicators -
\requures mcreased survelllance to safely operate t the unit. : ‘

AND S P e ;“:‘,,f*:"
2. Either of the following condtions exist: - . .- .-

a. Asi_gniﬁoent p!ant)tr_ansient inprogress. ) -

PR R BN

b. Loss of all indication needed to momtor cntlcahty core heat removal OR Fnssmn
Product Barrier status. Co , s

P~ ‘.."‘ P - 5 v [

DAEC EAL INFORMATION: e e

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

annunciators on these panels. Compensatory non-alarming indications includes the plant

process computer, -SPDS, plant recorders, or. plant instrument displays in the control °

room. Unplanned loss of annunciators.or indicators 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.

SA4
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Under the conditioﬁs_ of conéérﬁ . entry-into AOP 302.2,:wl.)osscf Alarm Panel Power,
would be made. - The procedure - requires 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 Operations-

Shift Manager that additional operating perscnnel will be required to safely operate the
unit is not included in the DAEC EAL because the concern is addressed by the AOP.

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 detaijed ccunt cf lost annunciators or indicators but
should be used as a guide to assess the ability,ic monitor the operation of the plant.

Unplanned loss of critical safety function indicators (i.e., EOP/EAL parameters) for greater
than 15 minutes may pr.gclqu?’.ppg'r‘ato}fws ’fﬁqﬁl taking actions to mitigate a transient.

Annunciators on 1C03, 1C04, and 1C05 share a'common power supply from 125 VDG
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 éss;{:cjatéd with safety systems include:

‘ s AR s R T R e
125 VDC charger, battery, or system annunciators on control room panel 1C08

[ ]

* Loss of “sealed in” énnunciatorsfaﬁ qﬁégted panels , ... .

¢ Failure of affected a‘nnu'nciéto; pariels shiftily testing by plant operators

o Expected alatms are not received ' =

» Computer point ID B350 indicates “MSS ANN DC LOSS TRBL.” (Loss of DC power to
panels 1C03, 1C04, and 1CQ05) - )

REFERENCES:

1. Operating Instruction (Ol) No. 317.2 Annunciator System

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 Capablllty to Essential Busses Reduced to a Single

Power-Source for Greater Than 15 Minutes Such That Any
Addltlonal Slngle Fallure Wou!d Result m Statron Blackout

AR N
< -
[y |

stae

EVENTTYPE Loss ofPower' e T EE el ".

sl LT, ‘.a‘;/ s 7% "-’-\] Ea It L,, ‘.:,‘.'. :':"x/a:n P ":uttij ~( a ‘
OPERATING MODE APPLICABILlTY* RuH"SﬁSFtup, Hot Shutdowh
e ah RSO T BELNG WL . o5
EAL THRESHOLD VALUE .y o . . -
e T A CR TR S
The followrng condltlons exrst i Bl G T T Sy o

1. Unplanned loss' of. power to: both™Startup: {1‘)(3) a‘nd Standby‘(1X4) transformers rs ’

expected to last for greater than 15 minhes! <o s1if 2z

AND g yha e :
2. Onsite power capability, has been degraded to one tr |n of emergency busses powered
from either A Diesel Generator (1G-31) or B Diesel Generator [¢ G-21) and any additional

single failure will result in a Station Blackout.. .i. an-; 1 s oo
) ) rm (LAY -':';;.»z;:?"«eif : -
DAEC EAL INFORMATION' *‘ e Do e o mjl?\,;?r_:,; go ot o -

.......
<

The DAEC EAL is written to address.the underl ing concem, .i.e., only one AC power

source remains and‘if it is ‘lost, & Station Blackout will “oceur. 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, andfor under Tab 3, Loss of Offsite Power. :;
Indlcatlons/alanns related to degraded AC power are dlsplayed on control room panel .

1C08 and are listed in AOP 301 tunder “Probablei Indrcatrons e

\;: ("'“:_:"¢

-t

At DAEC, the Essential Buses of" concern are - 41 60V Blsés 1A3 and “1A4. Each of these -

buses feed their assocrated 480V and 120V AC busses through step down transformers.

Onsite power sources at’ DAEC mclude the A and B Diesel Generators 1G-31 and 1G- .

21, respectively.
REFERENCES:

1. Abnormal Operating Procedure (AOP) 301 Loss of Essentral Electncal Power .,

2. UFSAR Chapter 8 Electrical Power =~ e e

3. Technical Specifications Section 3.8. Electncal Power Systems N ‘
NEI Methodology for Development of EALS NUMARC/NESP-007 Rewsron 4 May 1999
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SS1 Loss of All Offsite Power and Loss of AII OnSite AC Power to
Essential Busses"

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

The following conditions exist:

1. Loss of power to both Startup (IXS; and Star'dby (1X4) trans‘om1ers
AND A

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

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

.
TEACY oy D T

DAEC EAL INFORMATION: * """ *
There is no significant deviation from the genenc EAL. In accordance with the generic
guidance, DAEC is using a threshold of ;15 minutes for Station Blackout to exclude
transient or momentary power losses.

Under the conditions of concem, entry into AOP 301.1, Station Blackout would be made

under Tab 1. Indications/alarms related to station blackouf are dlsplayed on control room -

panel 1C08 and are listed in the precedure 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 Action Levels NUMARC/NESP-007
Revision 4, May 1999
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S§82: Failure of Reactor Protection System Instrumentation to . .:."

: - . Complete or Initiate an Automatic Reactor Scram Once a
Reactor Protection System Setpoint Has Been Exceeded and
ManuaI Scram Was NOT Successful I

EVENT TYPE RPS Fallure R AT R S .'“5:7‘ . -

OPERATING MODE APPLICABILITY Power Operatron Startup

oo

EALTHRESHOLDVALUE ; ‘—,_ e L

Farlure of automatrc scram and actrons takenbyrqperators in the Control Room to shut

sl e

down the reactor OR reduce reactor power below the APRM downscales have been

INEFFECTIVE. -~ - _ A L PR
;o ; SAGEGREdE e BlsEA L D  Lan
J The foIlowrng condrtrons must exrst to declare this EAL: paneipd L -
LInAﬂNSEOP ,;Qﬁj. _jﬁ LT
AND Ceo T 1 A EICHIASTES B PR e I i O G A (S

1

0¥,

2, Operator actrons to reduce power are UNSUC&ESSFUL as mdrcated by elther

a. Reactor power above the APRM Downscale Alarm on ANY valrd APRM
instrument, Do . ‘1 ~

OR i N ooy

~

-

-:‘... .«r

T ) GOt o r. el L. . - v

b. Bo ron Injectlon Inmation Temperature (Bll‘ﬂ Cun‘feﬂ(EOP Graph 6) exceeded

S araa
L L

DAEC EAL INFORMATION

W < G )
H T “-1\(‘““4"’ - £

Th|s FAL addresses condrtrons where failure of an. automatrc ‘scram’ nas occurred and
manual actions perfonned in the . Control’ Room to reduce reactor power have been
unsuccessful Qe S - : S Lo

%

Under the conditions of concern 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 mclusron is necessary ‘to better assure trmely recognrtron
and emergency response. d '
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The EAL evaluation should occur after operators have'taken' actions from thé 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 ARI, placmg the Mode Switch in
Shutdown, individual scram test switches, efc.}. It is not appropriate to delay the EAL
evaluatlon 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.,

ventrng the over-piston areas of individual CRDs).

The purpose 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 insertion alone will assure that
the reactor will remain shutdown under all conditions.

Reactor power above the APRM downscale setpornt is mdlcatlve of power generation
above the decay heat leVele WhICh pnmary contalnment is desrgned to suppress.

Furthermore, if reactor power is “above the APRM downscale setpoint, it is likely that
the core bulk boiling boundary would be above that which provides suitable stability
margin for operation at hrgh powers and Iow f‘ows ) -

Exceeding the Boron Inje ctron imtlatlon Temperature (BHT) hmlt (EOP Graph 6) is an
indirect indication that the reactor is at' ,,owcr and ;ha. excessrve decay heat is bemg
added to the suppression pool. . -

The higher the reactor power level is; the iriore heat energy wiil be rejected to the
torus thus requiring a lower torus temperature for initiation of boron mjectron if the
Heat Capacity Limit is not to be exceeded before reactor shutdown is achieved.

As long as the core remains submerged (the preferred method of core coollng) fuel,,&
integrity and RPV integrity are 'not directly. challenged even' under failure-to-scram

conditions. However, a scram failure coupled with-an-MSIV isolation results in rapid

heatup of the torus due to the steam discharged from the RPV via SRVs. The -

challenge to the primary containment will thus become a limiting factor.

REFERENCES:

1. Integrated Plant Operaiing Instruction (IPOI) No. 5, Reac';:tor Scram
2. ATWS Emergency Operating Procedure (EOP) - RPV Control
3. NEI Methodology for Development of EALs NUMARC/NESP-007 Rev 4, May1999
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S83 :Loss of All Vrtal DC Power SR O A I LA I
EVENT TYPE Loss of Power A ::' ' ::." .

> . Jl . . - ~ -
TR Bt R e a7 ]

y -

OPERATING MODE APPLICABILITY Pun ,-Startup, Hot Shutdown .
T ": WSO TCh b ;‘;‘;_j . "“) A S T T vl
EAL THRESHOLD VALUE: - 1S ‘":z:mu GG e s

‘\ﬁtlr. L T P S N F s =

" Iy . “ ? b s -
The following condition exnsts: 2L BT e

1. Loss of both divisions of the, Vrtal 250/125V DC system based on AOP 302. 1 and AOP
388 for greater than 15 mlnutes ooE " s

;v‘?‘l, L._\-,,-«s‘ﬁ‘( ' "‘f‘}'. 3 -

rarae

u,' -

DAEC EAL INFORMATION: prae B e T

Under the conditions of concem AOP 302 1, Los of 15 VDC Power would be entered
under Tab 3, Complete Loss of 125 VDC.' Consequently 'the DAEC EAL addresses loss - )
of both divisions of the 125V DC system consistent with AOP.
At DAEC, the 250v/125V DG Sysiems en'sl:rre:bo;:fer\ i Qéé'ui’é'bié for the reactor to be -
shutdown safer and maintained in a safe condrtlon The 125V System is divided into two
lndependent divisions -- Dwrsron I and DIVISIO ndl - with:. .separate’ DC: power supphes
These power, supplles consrst «of two ,separat {125V~battenes and_ chargers servmg
systems such as RCIC, RHR EDGs and HPCI T T , )

e N .,,y..-(‘

-

Complete Ioss of both' 125V DC DIVISIOI'IS could compromlse the abrllty to momtor and
control the removal of decay heat dunng cold shutdown or refueling operatrons

L
y T2t 0 L L .

-

i
-~ . . v w1 PRI H - oy
» M '; .y RS- -.1: -4\"‘ < , ht e TRy 3 st L

REFERENCES : R T R S P
T Ll g 0 ?q -) -.;_ T . f'u,:;

Abnormal Operatlng Procedure (AGOP) 302 1, Loss of 125 VDC Power

Abnormal Operating Procedure (AOP) 388, Loss of 250 VDC Power BT -t

“Technical Specification 3.8, Electrical Power Systems ;. S

UFSAR Section 8.3, Onsite Power Systems"

UFSAR Table 8.3-6, Plant Battery System - DC Power, Instrumentatlon and Control,

Principle DC Loads (125v) . .

NEI Methodology for Development of Emergency Actlon Levels NUMARC/NESP-OO?

Revision 4, May 1999
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S$S4 Complete Loss of Function Needed to Achieve or Maintain Hot
Shutdown
EVENT TYPE: Inability to Maintain Shutdown Conditions * .
OPERATING MODE APPLICABILITY: Run, S_;t'artup, Hbt,shutdown.
EAL THRESHOLD VALUE:
1 EOP Graph 4 Heat Capacnty L|m|t is exceeded
OR A l, I .

2. Reactor CANNOT be brought suBcritic':'a'I. -
DAEC EAL INFORMATIOM: ... ...« = \_/
This EAL addresses comnlete !oss of. .unotlons mcludmg ultlmate heat sink and reactivity
control, required for hot shutdown with the reactor at-press ure and temperature. Under -
these conditions, there is an actual major -failure of a system intended for protection of the -
public. The reactlvnty condition” criteria is addressed by ‘maintenance of reqmred
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 protection of the public and thus classification as a Site Area
Emergency is warranted.
This EAL represents an escalation from the conditions of concem in SA3, Inability to
Maintain Cold Shutdown, because the reactor is at operating pressure and temperature
and decay heat levels are hlgher
Per DAEC Technical Specifications, the following systems are necessary to achieve or
maintain Hot Shutdown conditions:
¢ Reactor Protection System Instrumentation
¢ Core and Containment Cooling Systems Instrumentation
¢ Reactivity Control
o Standby Liquid Control System
e Core and Containment Cooling Systems .

SS4
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e Auxiliary Electrical Systems =,

Loss of instrumentation is addressed by SS6, lnabllrty to Monitor a Significant Transient in -
Progress: The Auxiliary Electrical System"is dddressed by SS1, Station Blackout, and -
S83, Loss of all Vital DC Power and therefore they are,not covered;here. Failure of the
primary system boundary i$' covéred "by ‘the Frssron Barner Table ‘and SUS5, RCS
Leakage. e e e

REFERENCES: ‘ ' ST T T
1. Abnormal Operating Procedure (AOP) 149 Loss of Decay Heat Removal - -
. Abnormal Operatmg Procedure (AOP) 255.1, Control Rod Movementllndlcatlon

2
‘Abnormal. < - B LR S R
3. Abnormal Operating Procedure (AOP) 255.2, PowerIReactlvrtyAbnormal Change -
q 4. Emergency Operating Procedure (EOP) 1 - RPV Control .
U 5. ATWS Emergency Operating Procedure (EOP) - RPV Control**F -
6. Emergency Operating Procedure ALC - Altemnate Level Control i e .
7. Emergency Operating Procedure (EOP) ‘Basis’ EOP Breaﬂpomts ' T
8. NEI Methodology for Developmenmf Emerg‘é'rcy Actiort Lavels® NUMARC/NESP—OO?
Revision 4, May 1999~ « ™ 7 - © & & T Al ’*_au:r 7L ;m o Tl
R CooeE, e ety g Bashes .W o
L et e s by o Cun kengo llssiEn Jreteee T o w0 e
N e e CLLENTA ol 1o - C e .
. : i“ R . W é . uehic ’5371‘ e e ey /. f s R -
"_ :"3‘ i, . f‘,'-;.r - ~ * T . :;:‘. T ~ v - ~5 ‘\""E"' - SO
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S5 Loss of Water Level in the Reactor Vessel, That Has or Will
Uncover Fuel in the Reactor Vessel '

EVENT TYPE: Inability to Maintain Shutdown Conditions,, |
TN e ho iy LT R I B
OPERATING MODE APPLICABILITY: Cold, Shutdown, Refuel
ot
EAL THRESHOLD VALUE: o
The following conditions exist: ~ * - @ 723
Gt b wdrievisy

1. Loss of Reactor.Vessel Water Level'as indizated by:

oo nen s msinet

.
i e -
ROV S [

Rty BFTS B
21« -

a. Loss of all décé);»:heat ::émovallccciing as determined by AOP 149 under Tab 1,

Loss of Shutdown Cooling.

AND
b. RPV level below 15' inches indicating that the core is or will be uncovered.
panr e Fmoyp Al e S AR '
DAEC EAL INFORMATION: 2% it v o o
Srane i oy M0 o !

The DAEC EAL is written'in terms’of thi€'general conceth that no cooling water source is
lined up or available for injection into thefRi® and vzatér level is decreasing below the top
of the active fuel (TAF)." Under the'conditions of cénéem 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 exchangers (from the -
" cooling provnded by the servrce 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 coohng mode and other
modes of operation such as oW pressure ' cooldnt injectionand, - -
suppression pool cooling. These valves when improperly, posmoned ,
provide a drain path for'thé re&étor coolant td flow from'the reactor vessel
to the suppression pool or the radwaste system. Second establishing or
exiting the shutdown cooling mode of operation is entirély manual maklng
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 couldbe activated during shutdown
cooling. Collectively, these factors have contributed to the repetitive )
accurrences of the operational events: involving the madvertent dralmng of
the reactor vessel. G

REFERENCES:

] R - t . - -‘V'r
R e, br‘a-,- - ¢ R “re ;: -

. 3 3 :“F%ft 1} .....‘3.

1. Abnonnal Operatlng Procedure (AOP) 149 Loss of Decay Heat Removal .- f

2. Emergency Operating Procedure (EOP)-1, RPV Control, Sheet 1 of - . .

3. Emergency Operating Procedure (EOP) Basus EOP Breakpoints =~ N

4. NRC AEOD Report AEOD/EG09;*BWR.:Operating’ t=>trpe.|:=nt,e lnvolvmg Inadvertent
‘Draining of the Reactor Vessel”, August 8, 4983 . ;.

5.  NEI Methodology for- Develop:rent of Emerge 2y Action x.evels NUMARC/NESP-OO?
'Rewsron4 May1999 o '5;"-)_‘1_3 ST 7 b e, 'u-::' s -

B
9 -
el N bmo o o P T e
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SS6 Inability to Monitor a S’ignifican[:.Transient m Progress
EVENT TYPE: lnstruméntajioplgpmm‘uniqation ) -

OPERATING MODé APPLIéAéILIﬁ: Run, étartup, Hot Shutdown

EAL THRESHOLD VALUE:

The following conditions exist: T
1. Significant transient in progress and ALL of the foliowing: ™

N RN SR [P
a. Loss of annunciators on Panels 1C03, 1C04 and 1C05 °
AND o
b. Compensatory non-alarming indications are unavailable. [
AND b
c. Indications needed to mwonitor criticality, OR core heat removal, OR Fission
Product ’ o T e o
Barrier status.are un,ajyéi‘i;i)]e,_‘ N §

Wi’

DAEC EAL INFORMATION:

The DAEC EAL is written in terms of a significant transient in progress with loss of both
safety system annunciators and loss of compensatory non-alarming 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 concem in the generic EAL.

N

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” annuncuators as specrf' ed in the .
generic methodology. o . R . .

Y « . S e - . A

N
L]

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

[ S T
LI~

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 shiftily testing by plant operators

Expected alarms are notreceived . ..~ ng o ep

Computer point ID B350 indicates “NSSANNDC LOSS TRBL (Loss of DC power to

panels 1CO3 1C04, and 1C05) - s :

= /’3 N 15 :”‘_]"”U; oyl [KISTA iet 3 . .
REFERENCES: 5T

Operating Instruction (Ol) No. 317.2, Annunc:ator System _ ERTAL D
Abnormal Operating Procedure (AOP) 302.1, Loss of 125 VDC Power

Abnormal Operating Procedure (AOP) 302.2, Loss of Alarm Panel Power :
NE! Methodology for Development of Emergency Actlon Leveis NUMARCﬂVESP—OO7
Revision 4, May 1999 “
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SG1 Prolonged Loss of All Offsite Power and Prolonged Loss of All
Onsite AC Power = ~© ' = .- o :

L ey

~

EVENT TYPE: Lossof Power . . .. .0 |

OPERATING MODE APPLICABILITY: Rup; Stifttp, Hot Shutdown

EAL THRESHOLD VALUE:
The following conditions exist: ot

1. Loss of voltage on buses 1A3 and - #A4d. .2:0! w0 - -
Ly, e 00 T e s el Lo
AND ANY ONE OF,THE, FOLLWINGc % ¢, i -
L VPR B el 111 DA ¢ AR C PN
a. Restoration of power to efther Bus 1A3 or 1A4 is not likely within 4 hours.

.,5"' R R S e L T

OR [S5 - . L ZRERT TS B

- " ~ b e g i ar
jortane LUn o ALY U L

o ot LR AWTLIPEE £ ”'Jn:" ‘
b. RPV level is indéterminate. - oo
. a3

LS

.
. .
OR PR gt et v g
- VIO etk :

. e RS ey o
IR PR W14 IPCES §

LT Yooty L.t
c. RPV level is below +15 inches.

Dt

DAEC EAL INFORMATION:

There is no significant deviation from.the generic EAL. Under prolonged Station Blackout
(SBO) conditions, fission product barrier monitoring capability 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 considerations: . -

. Are there any present indications that core cdolingj |s alreac}y degraded to the point
where a General Emergency is IMMINENT (ie., loss of two barriers 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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The first part “of this EAL corresponds to the threshold condltlons for Inmatlng Condrtlon i

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 coping capability
exceeded, or (2) loss of drywell cooling that continues to make RPV water level

measurements unreliable, or (3) indications “of madequale core ‘cooling.” Each -of these -

conditions is discussed below: .

1.  SBO Coping Capability Exceeded

DAEC has a SBO coping duration of four hours. ./¥he: iiKelihooci:of restor'fng at Ieast'one‘ :

emergency bus should be based on a realistic appraisal of the situation since a delay in
an upgrade decision based on only a chance of mitijating the event could result in a loss’
of valuable time in preparing and lmplementlng pub!rc protectlve actlons

s l)..’\l HE AN
R

2. RPV Water Level Measurements Remaining Unrellab'e

oy -

Flashing of the reference leg water will result in erroneously high, RPV water ‘level

readings giving a false indication of actual water inventory and potentlally indicating ..
adequate” core cooling: when it may not exist EOP Graph 1, RPV Saturation "

Temperature, def nes the condltlons under whlch RPV level lnstrument Ieg borllng may
OCCUI' v H .-,1 - - S _':;.,.;:'A- e »( - ~ '

3. Indications of Inadequate Core Coolinq

w?

DAEC uses the RPV level that is used for the Fuel Clad "potentlal loss" condrtlon in the v‘

Fission Product Barner Matrix. This is RPV ievel below +15 mches : ; -

s
l,a. Tl

Rt

REFERENCES

- x - . ~ . L3 AR -
o ey T s “z RS vy

e e A

1. Abnormal Operatlng Procedure (AOP) 301 1 Station Blackout Lo
2. ‘Letter NG-92-0283, John F. Franz, Jr. to Dr. Thomas E. Murley, Response fo Safety
-Evaluation by NRC-NRR “Station Blackout Evaluatron lowa Electric’ Lrght and Power
.Company Duane Amold Energy Cenier,” February 10, 1992 L ; R
‘Emergency Operating Procedure (EOP)1 - RPV Control N T et
Emergency Operating Procedure (EOP) ALC - Alternate Level Control o
NE! Methodology for Development of Emergency Action Levels NUMARCINESP 007,
ev15|on4 May 1999 e .
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SG2 Failure of the Reactor Protection Systeljrﬂl':to“ Complete an
Automatic Scram and Manual Scram was NOT Successful and

.....

There is Indication of an Extreme Challenge to the Ability to Cool
the Core . . .- ' AR
EVENT TYPE: RPS Failure . SR
A

OPERATING MODE APPLICABILITY: Power Operafion, Startup

H v <
v, >

EALTHRESHOLDVALUE: " %0 0 .
Failure of automatic and manual scrams‘AND ‘conditions exist that no longer assure
adequate core cooling or adequate decay heat removal.
The following conditioris;m}]st exist to Heciére this EAL:

s R L3 . (

1. NnATWSEOP .. ... _ : ' .A:-"‘:," . LS
AND S et ML P .

2. Loss of adequate core cooling cr decay. heat remaval capability as indicated by
either: .

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

OR co T Con
b. HCL Curve (EOP Graph 4) exceedad. e

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 cooling or decay heat removal
capability occurs. If either of these challenges exist during an ATWS, a core melt
sequence exists. In this situation, core degradation can occur rapidly. For this reason,
the General Emergency declaration is intended to be anticipatory of the fission product
barrier matrix declaration to permit maximum offsite intervention time.

The purpose 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 (

~=

SG2
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implemented when it cannot be determined that control od insertion alone will assure that
the reactor will remain shutdown under all condltlons R

If injection with all available-Preferred and:Alternate ATWS Injection ‘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 Accident Guidelines (SAGs).

The Heat Capacity Limit (EOP Graph'4) is"défiied to Bé’ti'ié\‘hi_éjhést"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 pnmary containment is within the capacity of the containment
vent. S R 7 PR SR 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 requirements. Failure to do
so may lead to failure.of the containment -or:loss.of .equipment necessary for the safe
shutdown of the plant.

N P : : w7 ; e e
st dE D ninen bres etk 50 :

REFERENGCES: /"

s - . - e ~ M hadiR - t .
Jnmpunsl yhto DN T

~-

1. Emergency Operéting Procedure ATWS EOP - RPV Control

2. NEI Methodology for Development of Emergency Action Levels NUMARC/NESP-007.
Revision 4, May1999
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