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Subject:
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NRC Docket Nos. STN 50-456 and STN 50-457

Byron Station, Units 1 and 2
Facility Operating License NPF-37 and NPF-66
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Clinton Power Station, Unit 1
Facility Operating License NPF-62
NRC Docket Nos. STN 50-461

Dresden Nuclear Power Station, Units 2 and 3
Facility Operating License DPR-19 and DPR-25
NRC Docket Nos. 50-237 and 50-249

LaSalle County Station, Units 1 and 2
Facility Operating License NPF-11 and NPF-18
NRC Docket Nos. 50-373 and 50-374

Quad Cities Nuclear Power Station, Units 1 and 2
Facility Operating License DPR-29 and DPR-30

NRC Docket Nos. 50-254 and 50-265

Nuclear

10 CFR 50, Appendix E

Revisions to the Exelon Nuclear Standardized Radiological Emergency Plan

Implementing Procedure

In accordance with 10 CFR 50, Appendix E, Section V, "Implementing Procedures," Exelon
Generation Company, LLC (EGC) and AmerGen Energy Company (AmerGen) are submitting
changes to several Emergency Plan procedures. .
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Specifically, the following Exelon procedures have been revised:
> EP-AA-112-401, “Nuclear Duty Officer”
» EP-AA-110-301 “Core Damage Assessment (BWR)”
> EP-MW-110-200 “Dose Assessment.”

Procedure EP-AA-112-401 has been revised to identify that the Nuclear Duty Officer (NDO) may
be located in either the MidWest or MidAtlantic, but will respond to an event at any Exelon or
AmerGen nuclear station. The activities of the NDO have been modified such an NDO in either
region is capable of effectively responding to an event.

Procedure EP-MW-110-200 has been revised to reflect the adoption of the DAPAR dose

" assessment software. Corresponding changes to reflect the deletion of the previous dose
assessment methodology have been incorporated. The adoption of this software allows a
common dose assessment methodology and process between Exelon and the State of Illinois.

Procedure EP-AA-110-301 has been revised to reflect the implementation of the CDAM core’ '
damage assessment software at the Limerick and Peach Bottom stations. In addition, several
administrative and editorial revisions were incorporated in response to user feedback.

The revised procedures are included in the attachrhenis to this letter. These procedure changes
were implemented between October 10 and October 22, 2003, and therefore must be submitted
prior to November 9, 2003.

Should you have any questions concerning this letter, please contact Mr. T.W. Simpkin at 630-
657-2821.

' espictfully,
Keith R. Jury W
Director — Licensing and Regulatory Affairs

Exelon Generation Company, LLC
AmerGen Energy Company, LLC

cc: Regional Administrator — NRC Region IlI (two copies)
NRC Senior Resident Inspector — Braidwood Station
NRC Senior Resident Inspector — Byron Station
“NRC Senior Resident Inspector — Clinton Power Station
. NRC Senior Resident Inspector — Dresden Nuclear Power Station
NRC Senior Resident Inspector — LaSalle County Station
NRC Senior Resident Inspector — Quad Cities Nuclear Power Station

Attachments: ,

Attachment A — Exelon Nuclear Procedure EP-AA-112-401, “Nuclear Duty Officer”

Attachment B — Exelon nuclear Procedure EP-MW-110-200, “Dose Assessment”

Attachment C — Exelon Nuclear Procedure EP-AA-110-301, “core Damage Assessment (BWR)".
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NUCLEAAR DUTY OFFICER (NDO)

'PURPOSE

This procedure describes the resconsibilities and actions of the Exelon -
Nuclear Duty Officer (NDO), which is a desrgnated “24 ] 7° duty posrtlon in
either the Mid-West or Mld-Atlantrc Regron .

When the Shift Manager decides that a situation warrants actrvatlon of the
Emergency Response Organization (ERO) under the Emergency Plan, this .
procedure becomes apphcable '

| TERMS AND DEFINITiONS

- None

' RESPONSIBILITIES

. The Nuclear Duty Offi cer (NDQ) is responsible for functioning as the initial
-, Exelon Nuclear Corporate Management contact when an emergency event is -

classified at an Exelon Nuclear station. The NDO shall decide the appropriate
response for events not classified under the emergency plan.

| The NDO is also responsrble for interface with the State Duty Offi cers (or
- designated points of contact) regarding event information unt|l the Corporate
Emergency Director position is staffed

. MAIN BODY

INITIATE the appropnate Emergency Plan actlvmes usrng the posrtlon .

_checklist contained.in Attachment 1.

DOCUMENTATION

None

REFERENCES

Ncne~

: ATTACHMENTS

,Attachment 1, Nuclear Duty Off cer (NDO) Checkllst
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Section 1, Event CIassrf cation
Section 2, Notifi cation of Transportatron Accrdent

- Section 3 Hazardous Materrals Emergency

- Section 4, Activation of Electrlc Operatrons Emergency Load Conservation Program

1. EVENT CLASSIFICATION

NOTE: - Thé NDO will receive an alpha page message from the Emergency
- Response Organization (ERO) Callout System identifying the affected
station, event classification, and facilities being activated.

1. . CONTACT the affected Station Duty Manager to VERIFY and OBTAIN
updated information concerning emergency response actions and
event status. :

c1.2. _ 'NOTIFY the Nuclear Duty Executive (NDE) and the Chief Nuclear
- Officer (CNO).
1.3. : NOTIFY the Exelon Nuclear Reglonal Communrcatlons Duty Officer of
' - the event.
14.. " REVIEW news releases created by Exelon Generation

' Communications & Public Affairs for accuracy prior to actrvatron of the
Emergency Public lnformatlon Organlzatron

1.5. | RESPOND to requests for information concernrng the event from the -
- State Duty Officer(s), if contacted. : :

. 16. ~_ UPDATE the Exelon Nuclear Management using the appropnate
- method listed below, until the EOF is in Command and Control or the
event has been terminated: :

1.6.1. _ | :MAlNTAIN the NDO Message voice mailbox up to date.

1.6.2. - _If the event involves a Mrd-Atlantrc statron then UPDATE the
' Employee Emergency Notification Line for the affected station, using
‘the instructions found in EP-MA-110-100. o :

1.7. - MAINTAIN a record of activities.
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1.8. Foran Alert or higher classut’ cation, PERFORM the followmg _
' 1.8;1. - NOTIFY mdustry support organlzatlons per the Reportability Manual

using the contact numbers listed in the ERF Telephone Directory: = |
- Institute of Nuclear Power Operatrons (INPO)
- Amencan Nuclear Insurers (ANI)

- 1.8.2. : TRANSFER responsibility for notification of INPO and ANI to the EOF
' Logistics Manager once the EOF is activated.

Mid-West Region

Cantera-NDO may relocate to the EOF to continue to assist wrth notlf catrons to ANI
INPO and other support / governmental agencies.

2. ~ * NOTIFICATION OF TRANSPORTATION ACCIDENT
NOTE " A Transportation Accrdent is defined i in 49 CFR 171.15 and 49 CFR
o 171.16. o A
21, REVIEW OP-'AA-1 06-102, “Accidents or Incidents In\roll/ing the"
- .. Transportation of Rad Material.” .
22; _ | ' CONTACT the affected Statron Duty Manager to get’ mformatron on the
' event. :

2.3. CONTACT Exelon Nuclear Commumcatron Servrces and coordmate
press releases if necessary. : : :

2.4. T CONTACT INPO to |n|t|ate the Voluntary Assistance Program if
: - hecessary. _
25, .CONTACT Amerlcan Nuclear Insurers (ANI) to provrde them with -

status of the event.

2.6. MAINTAIN a record of actlvrtres



| MID-WESTRegion - [
ACTIVATION OF ELECTRIC OPS EMERGENCY LOAD CONSERVATION
PROGRAM

3.

3.1

3.2

34

3.5

3.6

EP-AA-112-401
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NUCLEAR DUTY OFFICER (NDO) CHECKLIST
' Page 3 of 3

|33

- station is necessary, then COORDINATE plant access for the Team.

37

NOTIFY Dlstnbutlon Drspatch Center (DDC)lLoad Dlspatcher that a’
station is in an emergency condition. DDC will maintain power to that -
station's Emergency Planmng Zone (EPZ) for the Alert and Notification
System (ANS) sirens.

‘.NOTIFY the ANS siren malntenance vendor of possrble rolling power

outages, and INSTRUCT the vendor to monitor siren performance

. TRANSFER the ELCP Brrdge phone call to the Corporate Operatrons

Center.

UPDATE the NDO Message voice mailbox. MAINTAIN the NDO

Message voice mailbox up to date until the EOFis actlvated or the
event has been terminated.

If support from the Site Restoratlon Management Team at a nuclear

If the ANS siren maintenance vendor was notified of rolling power .
outages and the outages have been terminated, then NOTIFY them
that the outages have been termlnated -

" If DDC/Load Dispatch was notified of an emergency condition, and the

emergency is terminated, then NOTIFY the DDC/Load Dispatch that
there is no longer an emergency condition at the affected station.
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2.2
2.3

24

2.5

2.6
27

Nuclear - ‘ Level 2 - Reference Use
DOSE ASSESSMENT o

- PURPOSE

This procedure provudes the methods and instructions for performlng offsrte |
dose assessment and pro;ectlon by the Emergency Response Organization.

TERMS AND DEFINITIONS

Centerline (plume): An imaginary line drawn in the middle of the plume |
along its downwind travel direction. The plume concentrations and deposrtlon
are assumed to be the hlghest along the centerline

Cloud Shine: Gamma radlatlon from radioactive materials in the air (plume)

| Commltted Dose Equivalent (CDE) The internal dose equnvalent to parts of

‘the body that will be received from an intake of radioactive matenal by an
individual over a 50-year period of tlme

' Commltted Effectrve Dose Equivalent (CEDE): The sum of the internal
" dose equivalent for 60 years following intake (inhalation or ingestion) of a

radlonucllde to each organ multiplied by a weighting factor.

Core Damage: Damage to the components that compnse the reactor core.

- Core damage typically refers to the fallure of fuel cladding and/or fuel meltmg

as a result of overheatlng

Curie (Ci): A unit of radioactivity equal to 3.7E+10‘disintegrations per second.

' DAPAR Exelon Dose Assessment and Protectrve Action Recommendatlon's

(DAPAR) software provides two major functions (Quick Assessment and Full
Assessment) in order to perform dose assessment

A. Quick Assessment is used by the Control Room to arrive at offsrte dose
' projections and PARs, or to verify classifications in as quick a time as ~
possible during fast breaking events without taklng too much time away
from their event mitigating actions. A monitored release is the only method
used in the quick assessment. Some assumptions and stahdard numbers -
are used to limit the amount of data Control Room personnel must enter
prior to calculatlng aPAR. .

B. Full Assessment is used by the called-in ERO Staff i in the TSC/EOF and
. allows for more detailed assessment of a release. The following methods
may be used to project offsrte doses:
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29

2.10

2.1

212

213
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.~ Monitored Release: Offsite radiological assessment related to a
~ monitored value taken at one of several release locations (Plant Vent
Stack, Waste Processing Vent Stacks and Turbme Bundlng Vent
Stack) wnthln the plant. .

- Containment LeakageIFa'llure Offsite radlcloglcal assessment
~ related to a default, known or predicted level of contalnment Ieakage
S or faslure _

— Field Team Survey and Sample Analysis: Offsne radlologlcal
assessment related to comparisons of field team radiological survey
and isotopic sample concentrations with predicted plume dispersion.

— Release Point Sample Analysis: Offsite radiological assessment
' related to a measured isotopic concentration taken at the point of -
release to the envnronment :

| - GEMS Analysis: Allows for offsne dose assessment usnng |sotop|c
release rates (uCi/sec of each isotope) provided by the State of lllinois
_ (Division of Nuclear Safety) Gaseous Effluent Monitoring System..

Delta T: The difference in temperature from the lower. temperature sensor
and the upper temperature sensor on the Exelon meteorologlcal tower. Delta-
Ti is used to calculate stablhty class.

- Deposition: The contammatlon found on the surface of the ground

Dose Commitment: The dose that will be accumulated by a specnt” ic organ
over a specified period followmg uptake :

Dose Convérsion Factor (DCF): The dose equ:valent per unit intake of a
radionuclide (mrem/uCi) or the effects of exposure to a given concentratlon of -
an isotope i in a plume. R/hr per uCilce: . - :

Dose Projection: The calculation of individual radiation exposure at a given
location at some time in the future. Dose projections are performed in
response to an actual or ant|0|pated release of radioactive material to the
environment. : A

Effective Dose Equivalent (EDE): The sum of the dose equivalent from
external exposure to each organ multiplied by a welghtnng factor EDE is used
to estimate the risk of delayed health effects,
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 Emergency Planning Zone (EPZ): An area around a nuclear power plant in

which plans are in place for an emergency at the plant.,Plans are in place to

take immediate protective actions for individuals located within 10 miles of the

Nuclear Plants. This area is called the Plume Exposure Emergency Planning
Zone. In addition, longer-term plans are in place for the Ingestion Pathway

. Emergency Planning Zone which is within 50 miles of the plant.

Evacuation Exposure Period: ‘The period during which those being S
evacuated are exposed to the radioactive plume

Millirem (mR) One one-thousandth of a Rem. The Rem is a unit of measure
that defines the extent of blologlcal injury that results to the body when it is -
exposed to radiation. '

Pilot Operated Relief Valve (PORV): A valve which serves to reduce
pressure in the reactor coolant system or main steam system by allowing
steam to escape from the Pressurizer or the steam generators. The PORVs
can be operated remotely by Plant Operators or automatlcally by high

~ pressure.

Plant Parameter Display Svstem (PPDS): Electronic graphical display of

plant, meteorologlcal and radlologlcal data needed for accndent and dose
‘assessment. -

_ProtectiVe Action Guidelines (PAGs): Radiation exposure guidelines
* established by the Environmental Protection Agency which are used'to
- determine the appropriate protective actions to be taken on the part of
_emergency workers and the general public. These actions mclude sheltenng
~and evacuation. : .

Protective Action Recommendatmns (PARs): A recommendatlon made by
Exelon personnel to the offsite authorities on the appropriate protectlve '

actions to be taken on the part of the general public. The PARs are based on
plant cond|t|ons or dose pro;ectlons using the PAGs for guudance

| Safety Relief Valve. A valve that serves to redu_ce pressure in a ﬂund system
"should the pressure become too hlgh Both the reactor coolant system

(located on pressurizer) and the main steam system (located on steam

'generators) have safety and relief valves to protect them from. bemg damaged

by excessive pressure

‘Site Boundary: Defined as a circle with a radius of ¥ or 1/2 mile (depending

on the site specific ODCM) and the containment building as its center.
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* Station Vent: That part of the plant;s ventilation system through which the

containment building and auxiliary building air may be processed to the
outside atmosphere. The discharge of the station vent is continuously
monitored for abnormal amounts of radiation and would be isolated long

- before radiation levels approach federal Ilmrts

Subareas Pre-deS|gnated areas offsite in Wthh Protectlve Actlons such as
evacuation of sheltering will be performed. :

-Total Effectrve Dose Equrvalent (TEDE): A method of. convertlng exposure o
. to radiation to the biological effects that it will cause to the human body. It

combines the external and internal ionizing radiation exposure. The TEDE is

~ the sum of Deep Dose Equivalent and Committed Effective Dose Equivalent.

RESPONSIBILITIES

The Shift Manager, or desrgnated on-shift |nd|vrdua| shall perform required

dose assessments prior to responsibility being transferred to either the

" Technical Support Center (TSC) or Emergency Operations Facility (EOF).

The TSC Radrolo'grcal Controls Coordinator shall relieve the Control Room
and-perform required assessments if the transfer of PAR / dose assessment
responsrbrlltles to the EOF is delayed '

~ The EOF Dose Assessor shall relreve the TSC Radiological Controls

Coordinator when directed by the EOF Dose Assessment Coordinator, and
perform required dose assessments. Responsibility for dose assessments
can be assumed directly from the Control Room. -

MAIN BODY

Dose Assessment and Protectlve Actlon Recommendatron (DAPAR)
- REFER to Attachment 1 for user gmdelrnes.,

Obtalnlng IDNS Monitor Data from the EOF
- REFERto Attachment 2 for user gurdelrnes ’

DOCUMENTATION |

None
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- REFERENCES

EP-MW-123-1002, "Dose Assessment and Protective Action
: Recommendation (DAPAR) Program Technical Basis".

ATTACHMENTS

Attachment 1, DAPAR Users Guide L -

'Attachment 2, Obtaining IDNS Monitd_r'D_ata from thé EQF .
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k OVERVIEW

As a Windows based applrcatron desrgned in Access, DAPAR uses many
standard user interfaces. Instructions are not provided in basic computer
operations in the Windows® environment. The user must be fam|l|ar with
these to effi crently operate the program

¢

Itis also assumed user is famrlrar with health physics fundamentals '

‘ Emergency Response Organlzatron training will provude an overview of dose

assessment methodologies

DAPAR Program Use: The program is to be used to estlmate the offsite
consequences of a reléase or potential release of radioactive materials from

. an Exelon Station dunng an emergency. The primary purpose of these dose
" projections is to arrive at a Protective Action Recommendation given by

Exelon management to offsite authorities. These PARs will be used by those
authorities in their decision makrng process to take actions to protect the
general publrc

Limitations and Pre-Conditions for use DAPAR:

The program should not be used to calculate the actual dose received by
populations exposed to radioactive materials from a release. Results may be
used as part of the post accident investigations, but a much more in-depth

_analysis is needed to actually assrgn doses recelved by members of the
public.

DAPAR should be used only when an emergency has been. The program
makes many conservative assumptions to ensure proper actions are taken
offsite prior to exposing the general public to any release of radloactrve
materials.

DAPAR release paths are based on the generalized BWR/PWR gaseous

- effluent pathways described in NUREG-1228. ‘The Process Reduction Factor -

(PRF) of any additional release path(s) should be approxlmated by using one
of the existing DAPAR pathways.

Use of the DAPAR program to project doses based on routine plant readings
would indicate offsite doses many magnitudes higher than actual offsite
doses Care should be taken in' making a Protective Action Recommendation
or notification based on DAPAR output if there are no indications of Core

- Damage (ODCM calculations should be used to calculate offsite doses when

no core damage is expected)
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NOTE: There is a different version of DAPAR for each Statlon Each version takes
into account different release points and gaseous effluent radiation monitor
conversion factors. Always verify that the correct station version of the -
program is being used.

2. . STARTUP
2.1 Start the computer.
2,2 . The application is accessed'by bne of the folowing'

2.2.1 , Open the DAPAR folder desktop icon on apphcable dose assessment
computers. o

1. Start the appropriate DAPAR program for the plant that has declared an
‘ emergency.

2 Programs are labeled <Statlon Name> - DAPAR V2. O

222 . Select RUN from the the ‘Start Bar’ and typein the fi le path and name as
follows:

. C:\DAPAR\Braidwood DAPAR v2 0mdb
'« C:\DAPAR\Byron DAPAR v2_0.mdb
"« CADAPAR\Clinton DAPAR v2_0.mdb
+ CADAPAR\Drésden DAPAR v2_0.mdb
¢ CADAPAR\LaSalle DAPAR v2_0.mdb
e C'\DAPAR\Quad Cities DAPAR v2_0.mdb

2.3 .. IF the aSSIgned Dose Assessment Computer cannot access the applrcatlon or -
the DAPAR program will not run, THEN Install DAPAR on any computer from -
CDs or Disks located in the Control Room, TSC or the EOF Library. DAPAR
is rnstalled by copyrng approprlate file to computer s hard drlve
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3. . BASIC PROGRAM FLOW DIAGRAM
Title Scmn
L Precipitation
- / Rate
- Quick < Evacuation [€ Full . Release
Assessment 3| Conditions | 3| Assessment Path
| y
L Process
: -Reductions
Release
Rates. (— _ .P.AR.s :
| cems || Monitored | |Containment | | Ficld Team | | Retease Point
' R Release Leakage ‘Analysis Analysis |.
LA 4
Beparts
PAR - Report

Dose Projection - Reports
Receptor- Reports (full only)

The above dlagram shows basic tasks that can be performed by the DAPAR
‘program and how a user would naVIQate between them.

System (PPDS) or the affected unlt S Control Room

Values for specn' c plant data is obtamed from the Plant Parameter Dlsplay
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TITLE SCREEN

The title screen shows the
application version and offers
the user three options to dlrect

_program flow.

4.1

- Quick Assessment - This -

option is designed to be used -

by the Control Room and TSC.

It performs assessments based

-on design basis default source
terms.

4.2

4.3

NOTE:

4.4

441
442

‘ Full Assessment - This option

is designed to be used by the’
Dose Assessment Staff in the
TSC and EOF. It allows user
more options in performlng

‘calculatlons

Quit - Exits the Program.

EP-MW-110-200

Revisioh 2
Page 9 of 34

Exelon LaSalle DAPAR v2.0

_the tltle screen will reset all program values.

-Once the User selects "Quick Assessment” or “Full Assessment,” returning to

SELECT elther “Full Assessment" or “QUIck Assessment and then GO TO

either: -

Section 5 of this procedure for Qu_iek Assessment.

. Section 7 of this procedure for Full Assessment. .
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5. _ QUICK ASSESSMENT

: The Quick Assessment operatlons and calculatlons are ldentlcal to the Full
Assessment method for a monitored release, but utilizes default release path
and core damage assumptions for the determination of offsite doses. This
allows for a rapid assessment from the Main Control Room.

I

| Selecting “Main Steam Line"

) activates "Relief Inputs™
o ' (Only appears on PWR Stations)

i Quuck Assessment

B Momtor lntorma ion
: ("[AuxaldVenz/
9 'MalnSteamﬁwe -

Allows input from 2 release points. Will
be Units for PWRs or Main Stack
(Chimney) or Rx Bldg Vent for BWRs

NOTE: User must choose the appropnate Channel “Lo", “Mld -or “Hi". The same
' uCilsec reading for the different channels can make a sugnlf icant difference in |
projected doses offsite. Channel selection information is obtained from the
Process Book Plant Data Displays or the Control Room. .

'5.1 Momtor Infonnat/on User chooses the appropnate monltor from the listed
efﬂuent monltors

' 5.1’.‘1 - For PWRs the followihg choices'are available:

1. Aux Bldg. Vent - SELECT this option for releases from the Aux:hary
Building Vent.
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2. Main Steam Lrne SELECT thls optron for releases from the Main Steam
Line.

~ The Main Steam Line radiation monitors read out in mr/hr, therefore a -
. flow has to be _determined to calculate the uCi/sec release rate. '

~ This is accomplished by entering the steam pressure and thie number -
of relief valves that are open in the section labeled Relief Inputs.

5.1.2 For BWRs normally there will be no choice available or needed here
+ Dresden Station DAPAR allows choice for a Unit 1 release point.

5.2 ENTER Reading Information — Enter the appropriate monitor reading in
pCi/sec or mr/hr. Choose the appropriate channel, “Lo”, “Mid” or “Hi". Both
. uCi/sec readings should be entered, if one readrng is 2 1000 tlmes the other
0 may be entered for smaller number.

- IF using Main Steam Line monitor release path THEN enter Steam
Generator Pressure Number of Relief Valves Open and PORV open or-
_shut. . .

5.3 . ENTER Time After Shutdown Information — Enter the time since the reactor |
was shutdown in hours and minutes (hh mm). S

54 °~ ENTER Meteorologlcal Data Enter the approprrate data from plant
~ instruments as follows: :

NOTE: Met Data is available from the Plant Parameter Display System (PPDS)

B screens or the Control Room. If Met Tower data is unavailable from these -
locations, another source of meteorologlcal data may be used suchasthe =
Meteorological Vendor, National Weather Service or a local TV or Radio .

* broadcast stations. The stabllrty class can be estimated from the Table 1-10or

' -Table 1-2if Meteorological Vendor provides AT/Az or Gg:
54,1 . Wind Speed (MPH) Obtaln and enter wind speed in Miles per Hour (MPH)

54.2  Wind Direction (From) Obtarn and enter the direction the wind is comrng
FROMin degrees (O° 360°) "
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543 Stablllty Class (A-G) - Obtain and enter the stablllty class.
' A, Extremely unstable condmons '

- B, Moderately unstable condmons
, Slightly unstable conditions

, Slightly stable conditions

C

~ D, Neutral conditions
E
F

. Moderately stable conditiene :
- G, Extremely stable conditions

'If the stability class is not available use the followmg tables to choose
_ appropnated value :

“Table A-1 [ vy
Daytime Solar Radiation ‘ . L o A
Surface (For moderate cloud cover move - Nighttime Conditions
Wind Speed one column to the rlgl:_'t) - fhi ‘ t- . s . .
. . eavy . novercast | < .Heavy -
.(mph) CSI::]rn;i; S(Sre':?éia;l Overcast | Winter | (>1/2 cloud cloud | Overcast
. ‘ . Rain I cover) - cover Rain
<9.0 A A-B D B D
t0 9.0 A-B B D _C E F D
to 13.5 B B-C D ‘C D E D
>13.5 cC = . C-D D D D D- D

Sl ;.. Table 1-2 L
; Stabillty Class Determmatlon

A . <2-19 : >22 5
B >-1.9 to<-17 <22.5t0 217.5
C >-17 to<-15 <17.5102125.
- D >-1.5 10<-0.5 <12.5t027.5
E
F
G

>-05 to<+15 <7.5t0 23.8
>+1.5 to<+4.0 .<3.8 to 22.1
>+4.0 - " 0.0to<2.1
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" The condltlons Good or Adverse in the following’ step are in relation to the

weather. Adverse is heavy rain or any other condition that would hlnder the
flow of traffic. : _ _ . _ . -

'
’

Set Evacuation Conditions - Click
on the Conditions button to open
the Weather Conditions Window.

SELECT the appropriate conditions
for the program to calculate the
Maximum Evacuation Time ,
Estimate (ETE). Once the user sets
the evacuation conditions, the.
program will place the Max ETE -

— Not aII chorces are available for. every station or condrtron The Program
only allows appropriate choices..

IF the exact release duration is known, THEN change the displayed time to

: the known release duration. If a good estimate of the release duration cannot

be determined, use the default ETE value entered by the program.

-SELECT the PARs button The program will calculate the downwind doses
_based on user inputs and drsplay Protective Action’ Recommendatron

Wndow S . .
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6. . PROTECTIVE ACTION RECOMMENDATIONS
- 6.1 ‘ ,The Protective Actlon Recommendatlon (PAR) form displays a summary of
- the downwind dose projections with a map showing which Subareas (colored
areas) where Protec’uve Actlons Recommendations should be made.
i Protective Action Hecomendahon -
- Subé"reS% l:) be Evacualed‘ i E| ;’ —
i Downwind
l_z-m__ L-1! Subareas
£ colored’
. g g‘ .
40 17 3¢ f: only if
‘ : ) PARs
4 ' 71| should be
_ . 27 ‘é?‘}E made
o il
12 ® id
19 ’ ;i
2 | |i]
: : . - 1
Displays 14 |20 .| 25 i
Isotopic : ' i
Group ] Ei
Release ' i
Rates -
6.2 Explanation of displayed data:
6.2.1 Asseésment Method ~ Method used to calculate downwind doses.
.6.2.2 - | Evacuation Conditions — Entered evacuation conditions and meteorological
: data, along with Release Duratlon (form dlsplays the meteorological data use
to determine PAR).
6.2.3 Subareas to be Evacuated - Form displays an EPZ map. Subareas where the
' populatlon may receive doses exceeding a PAG are colored
6.2.4 Affected Areas — This is the downwmd Subareas that are affected by the

release.
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6.2.5  TEDE and CDE Thy — Shows the hlghest doses (no protection and sheltered)
in Rem for each Rlng

:

63 . The RR button will dlsplay the total release rates for. :
|sotop|c groups in Cifsec. ' . . _ o

6.4 - Usercan SELECT Printto pnnt the PAR report or
SELECT the Go Back button and modify inputs.
This will return user to either Quick Assessment
Form or one of the Assessment Method forms
available in the Full Assessment mode.

7. . FULL ASSESSMENT

' The Full Assessment operations and calculations are identical to the Quiick
~ Assessment method for a monitored release, but it allows the user to make
more choices in performing dose prOJectlon calculations.

Choosing the Full Assessment option directs the program to a baseline data
~ entry window. The window is divided into four input areas.

Only available in
PWR DAPARs
71 -Source Term — This allows user to choose the appropriate source term

depending on plant conditions and the type of accident that has occurred.
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SELECT Reactor Core Acc:dent |f the source of the release is from the:
reactor core.

- — SELECT Gap or Melt and ENTER the % Damage based on core
damage estimates or known conditions in the plant.

1. SELECT Fuel Handlmg Acc;dent if the release is caused by damage to
the spent fuel. * :

— CHOOSE between New Fuel or Old Fuel based on the type of fuel that
has been damaged. New Fuel refers to fuel freshly transferred from the
reactor to the fuel pool (i.e., program usés an estimate of the minimum
time after shutdown aIIowed by the station before beginning transfer of
fuel from the reactor). Old Fuel refers to fuel transferred to the fuel
.pool at an earlier outage (i.e., program uses a time after shutdown
corresponding to the estimated minimum time between refuel

. outages).The program uses a gap release scenario and defaults to a
reactor Time After Shutdown based on this choice.

The choice of Waste Gas Decay Tank Ascidéht' is ‘only available for PWRs. . .

2. SELECT Waste Gas Decay Tank Accident if the release is caused by
damage to a failure of a waste gas decay tank. The program sets source
to one failed Waste Gas Decay Tank -inventory

. Dommant Release Path This allows user to choose the most appropnate
" release path .

NOTE: DAPAR release paths are based on the generahzed BWRIPWR

gaseous efflient pathways described in NUREG-1228. The
Process Reduction Factor (PRF) of any additional release path(s) -

. should be approxumated by usmg one of the exnstlng DAPAR
pathways.
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7.2.1 PWR Paths: R . N

7.22 . BWRPaths: = |

NOTE: Dresden Station DAPAR has one additional path (NY through the lsolatlon
Condenser '

[ Release Path
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Depending on the path chosen, the user will be presented with more choices .

1.. If a release through the Steam Generators is
chosen

- Determine the status of the seoondary side of
the steam generator and select the
~ appropriate condition. '

SIG Reduclions

to pick the appropriate Pr’ocess Reductions for the release.

B ZQ:Secondaty BoTng i

2. If a release through contalnment or drywell e
is chosen: :

- First determine if containment sprays
have been used since release of fission

- product materials to Containment.

Representative Screens
similar for PWR or BWR

- Then determrne Containment / Drywell
holdup trme :

3. If a release through the Aux Bldg or Rx Bldg.
- Determine‘the RAB holdup time.

i ) Spectic Hold Up Ti

AuxBld Reductions
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If a release through a filtered Vent or SBGT.

Choose if the filters are .
working or not."

BN Filter Reductions

If the release has been ongomg for along time or coritains a large -
amount of liquids filters may not be working. a

BWR DAPARSs also have a choice for Torus or Suppression Pool status

_ “Subcooled”, “Saturated” or “Bypassed”.

ENTER Meteorolog/cal Data — Enter the appropnate data from plant
mstruments

" Met Data is available from the Plant Parameter Dlsplay System (PPDS)
. screens or the Control Room. If Met Tower data is unavailable from these
_locations, another source of. meteorological data may be used such as the
Meteorologlcal Vendor, National Weather Service or a local TV or Radio
~ broadcast stations. The stability class can be estlmated from the Table 1-1 or

Table 1-2 if Meteorologlcal Vendor provides AT/Az or Gg:

" Wind Speed (MPH) - Obtaln and enter wmd speed in Mlles per Hour (MPH)

Wind Direction (From) — Obtain and enter the dlrectlon the wmd is commg ‘
FROM in degrees. (0°-360°) -

Stablhty Class (A-G) Obtaln and enter the stablhty class

")

A,
B,

mm O o0

Extremely unstable condltlons
Moderately unstable condltlons
Slightly unstable conditions
Neutral .COI’l.dItIOHS '

Sligntly stable conditions
Moderately stable conditions
Extremely stable conditions
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. Ifthe stablllty class'is not avallable use the folIowung tables to choose
appropriated value '

L Table 1-1 :
Stablllty Clas Determlnatlon
A " Daytime Solar Radlatlon ) 4 S Ce
. Surface (For moderate cloud cover move | - . Nighttime Conditions
Wind Speed one column to the right) : : :
' Heavy - : Thin overcast | < 3/8 Heavy
(mph) (?I:::'gir SC"';':?’SF;" Overcast | Winter | (>1/2 cloud cloud | Overcast
y y Rain ' cover) cover Rain
<9.0 A : A-B D B ’ o D .
to 9.0 A-B . B D C.- E F D
to135 . |- . B B-C D o] D E . D
>13.5 C C-D D - D D D D
Table 12
A -1 9 e 222.5
B >-19 to<-1.7 <22.510217.5
C >-17 to<-1.5 <17.5t0 212.5
D >-15 to<-05 | <125t027.5
E >-056 to<+1.b <7.5t023.8
F >+1.5° to<+4.0 <3.8t022.1.
G~ >+4.0 00to<21
74 Set Precupltatlon Conditions - Click on the Change Prec:prtatlon button to

open Precipitation Window.

None — No rain or snow

Light Ram Light Drizzle < 0.1 |nchs per hour 5
Moderate Rain ~ Heavy Drizzle 0.1 to 0.3 inches pef hour |}
Heavy Rain — Greater than 0.3 incﬁeé per hour ' |
Light Snow — Visibility 0.63 miles or greater
Moderate Snow — Visibility 0.31 to 0.63 mlles
Heavy Snow — Visibility < 0.31 mlles
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‘The condrtrons Good or Adverse in the followrng step are in relation to the | -

weather. Adverse is heavy rain or any other condition that would hlnder the
flow of traffi c : :

) ‘1 Weather Cond ~

Set Evacuation Conditions - Click _
on the Conditions button to open the
Weather Condltrons Wndow

SELECT the appropriate condmons
for the program to calculate the” .
Maximum Evacuation Time Estimate
(ETE). Once the user sets the -
evacuation conditions, the program

Release Duration and Max ETE text

" boxes.

. < Notall choices are available for every statlon or condition. The Program

only allows appropriate choices.’

duration is known, THEN change the displayed time to the known release -

User.may switch back and forth between assessment methods as more -
information becomes available or conditions change. With the exceptlon of -

‘the Time After Shutdown, which updates each time user returns to main form,

the data on the Full Assessment form erl not change unless user changes it.

Assessment Methods — CHOOSE the appropnate assessment method based

on avallable inputs. The Assessment methods are:

" Monitored Release — SELECT this method for arelease through a plant vent

or through the Maln Steam Rellef Valves GO TO Section 8.

Contamment Leakage — SELECT this method for containment failure -
scenarios. GO TO Section 9. :

' F/eld Team Data — SELECT this method 1f field team survey or sample data is

avarlable GO TO Sectlon 10.
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7.84 - Release Path— SELECT this method for a sample of a reléase has been
obtained and a release flow rate can be estimated. GO TO Section 11

7.85 . GEMS Analysis— SELECT this method for when enterlng release rate from
the GEMS monltors GO TO Section 12.

8. - ' MONITORED RELEASE

Sample of
Monitor
Release
Screen.
Each
Station's
DAPAR has
slight .

variatinns

[Monitored Release

M Distance  Exteinal Deposition EThyrcndE
M (miles) [mRem/ti) {Rem) (Rem) (Rem) Rem) 1
7 =] 1.38E+01 |- 3.06E-02 " | "2 14E+00 |- 1.15E+00 |+ 3.31E+00 - § : B.ISE4DI 13 51

;7] 7.86E+00 -f - 1.74E-02. | +1.21E+00 - | - 6.52E01: ] -1.88E+00 :: 53 04E D1 T2 Sy
- 1 6.90E400 4 1.52E-02: -~ 5.51E-01:-. | 296E-01:-] - 8.62E-01 -] - 1.38E+00 13 < 1!
- |-4.89E+00 | 71.08E02 - | - 9.26E01 .| > 1.76E-01:.] - B.15E-D1-"| - B.21E400 -4 5] 1]
-] 13.92E+00 -] -B.BEE-03 .| - 2.25E01 -.}:- 1.21E-01:. | . 3.54E-01 ] :5.63E+00 ;
|- 3.28E+00 - { - 2.24E03 - | -1.67€-01 |- S.00EQ2 ‘ |:-2.656-01::{ 4.19€+00 -;
oo Q. 5BE+00 -+ ~BBIEQ3 1|1, 32601 | 7.07EQ2 - |

.5 2 2.31E+00 {7 6.08E-03 | . 1.07E-01 .| ~5.77E-02 =] : 1.
=1.°2.08E+00 | : 4.60EQ3. | 902E~02 HE 4855-02:: e

kA AN s v 3Tp Sr e veo s A g AL




EP-MW-110-200

Revision 2
- Page 23 of 34
ATTACHMENT 1 '
DAPAR USERS GUIDE
Page 18 of 27
8.1 ' CHOOSE the appropriate monltor:

811  ForPWRs u

1. Aux Bldg Vent - SELECT th|s optlon for releases from the Auxrlrary '
Building Vent . ,

2. Main Steam Lrne SELECT th|s optlon for releases from the Marn Steam
Line. :

— The Main Steam Line r_adiation monitors read out in mr/hr, therefore a
flow has to be determined to calculate the uCi/sec release'rate

-~ Thisis accomplrshed by enterlng the steam pressure and the number
of relief valves that are open in the section labeled.Relief Inputs

8.1.2 For BWRs, normally there will be no choice avarlable or needed here
Dresden Station DAPAR allows choice for Unit-1 release point.

NOTE: ' User must choose the appropriate Channel, “Lo”, “Mid”, or “Hi". The same
pCilsec reading for the different channels can make a significant difference in |

.projected doses offsite. Channel selection information is obtarned fromthe
Process Book Plant Data Displays or the Control Room.

82 - Input Reading Infor_mation - User enters the appropriate mon,itor readlng in
uCi/sec or mr/hr. IF two (2) units or vent entries are shown a value must be
entered in each before program calculates offsite dose(enter 0 if no release).

8.3 After User enters data the program calculates offsrte doses The user can
now perform one of the following rtems '

8.3.1 SELECT the Print Receptor Report button to print a report of projected dose
- _rates TEDE and CED Doses and Ground Deposmon at pre-desrgnated
_ receptor points. :

8.3.2 "SELECT the Print button to print a report of offsite dose pro;ectrons based on
- the monitored release ' . .

8.3.3 SELECT the.Ba‘ck button to change input data on the Full _Assessment Form.
8.34 SELECT the PARs button to view PAR form GO TO section 3.6

8.3.5 '_SELECT a dlfferent monrtor and/or change readings to recalculate doses and
' update PAR. .
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. Contamment I.eakage/Farlure‘

. CONTAINMENT LEAKAGE/FAILURE

| M;lhod ‘Rélease Mode
E ¢ _J‘rLeakegegl 0 S}E;/. per Da
; C:*f. i

“External lalalion N TEDE ’

Extemnal

(miles)

Dista B
[mRemhr]
L7 4.88E+00 -1

{Rem)

(Rem)

o2 3.07E-01+0 0 1.

ositin m
(Rem)

(Rem)

2., 7.29E400

Thyrord 7

-1 --4.58E+00

30701

7,296 +00

> 3.24E+00

B B T E

[ 451E+00

- 215E+00 .| < 4.

{A.2601, |6,

1196601

--2.93E+00

., §+-1,55E+00 ~| +.3.4BE-03 *--| - 79.05E-02 +| 14.71E-02 2|~ -1,41E-01.:} 1 2.15E+00

¢|:-1.65E+00 = |+~ 3.72E-03 " | -. 6.93E-02'+|-.3.60E +3.09E-01 1 :1.65E+00

»5] - 1.32E+00 | . 2.98E-03 <) 5.5OE-02 ;| 2. L73E-02--.| 1.32E+00
.<1:10E+00 ¢ | :2.47E-03;.{ . 4.69E-02 --| i 2. .23E-027-] :-1.08E+00::
-9.28E-01 2.09E-03..°|: 3.88E-02 «| ; 203E-02:: . 6.13E-025 .| .7.8.26E-01-+

SELECT the appropriate. contalnment methods

% Damage calculates doses based on release of total avallable f ission

products based on type and amount of core damage.

Drywell Reading calculates doses based on the drywell radiation monitor

readlngs

SELECT the appro_'priate contairrment release mode:

Leakage — Program defaults to 0.1% per day which is the Design Leakage
rate per the UFSAR. If a different percentage of leak rate has been calculated
by TSC engineers enter that value in the % per day text box.

Failure to Isolate — Assumes 100% of the |sotopes avallable for release are
released in a 24 hour time period.

Catastrophlc Fallure -- Assumes 100% of the |sotopes available for release
are released ina 1 hour tlme penod
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' Leak Rate (cfm) ~ calculates release rate base on estrmated leak rate from

the contarnment

After User enters data the program calculates offsite doses The user can
now have the program perform the followrng ltems '

SELECT the Print Receptor Report button to print a report of orojected dose
rates, TEDE and CED Doses and Ground Deposition at pre-desrgnated
receptor points.’

. SELECT the Print button to pnnt offsite dose prorectrons based on

containment failure.

SELECT the Back button to change inpUt data on the Full Assessment Form.

'SELECT the PARSs button to view PAR form — GO TO section 6.
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FIELD TEAM ANALYSIS

The program calculates the plume Travél Time and Release Time to allow
Dose Assessment personnel to compare previous dose assessment reports’
with data measured in the fi eld _

-Dose Rate Survey — SELECT thls method if Field Team Survey Data is
available.

Field Teaﬁi"nh'élﬁis*i

(uCi/cc)
Kr-85
Ks-85m
& | Kr-87
== :| Kr-88
18 [ Xe-13im
17| Xe133
14| Xe-133m
2 15 Xe-135
15| Xe138
11131

companson purposes. not as the ’

| basis for making PtoleclweAcbon : o B :,3:55E+02:'
ﬁmme"da‘”" EYE XN |51 2.79E+02 - 7,.8 37501 ﬂr i
2 YETLS ot e s e e Y — " o
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Air Sample Results SELECT thls method if Field Team Air Sample Data is
avallable

‘; Field Team Analysis.

Isotope  Concentration
(uCi/cc)

1:7] Ke-85m
e[ K87
—=1 | Kr88
=7 Xe-131m |3
- {Xe-133 3.70E-04 |
64 Xe-133m
— |5 Xe-135
i [%e138 .
=1l [1931 | 2.00E-08
i 1.10E-05

a7oe0d |

Distance

[m1es] N [rnR/hr]

L ;’3200&03;: ¥ 309E+005 B,
Gl 1,75E+03: 7)1 2. 71E+00 <1 1~ 2.88E-01"..
<10 1,24E403 | :1.92E+00 |- 1.71E-01 - .‘;':f9,4?E-01f: #3.04E+00::{::3.41E+00 «|

1] 9.96E+02: | -1.54E 400 ;| < 1.17E-01 - | 6.43E-01 '231E+00-:.; ~.2.33E+00

2] -8.33E402-] - 1:29E+00 ¢ §:- . B.75E-02:: |- 4. 84E-01 K

> |-.6.50E+02:] .. 1.01E+00::}-:-6.87E-02 - | .- 380E-01

.~v¥:1:595+c|0i ~A59E+00. |- 572500

ENTER the Field Team information as follows:

‘The program will not allow: mr/hr readlngs for sample data or lSOtOplC results
for survey data. :

ENTER Downwmd (miles) — stralght-llne distance from release point to
'sample location.

ENTER Crosswind (miles) — the dista’nce the team was away from the
centerline when the sample was taken. The program will warn user if reported
sample location is wider than expected plume width. The maximum width of
any plume for the most’ unstable stability class is 2.96 mlles 10 miles
downwind. :

'.IF the analysis basis is Dose Rate Survey— ENTER the Field Team Survey .
reading in the box labeled Level. :
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10.34 - IF Analysis basis is Air Sample Reeults - ENTER the uCilcc values for each
known isotope in the table at the upper right section of the form.

' 10.3.5 ENTER Survey Time — Enter the time the survey or samplle was taken.

10.4 _ After User enters data the’ program calculates offsite doses. The user can
' . now have the program perform the followmg items: :

 10.4.1 . -SELECT the Print button to pnnt offsite dose projection reports based on
’ ‘Field Team Analysis.

104.2 SELECT the Receptor Point Dlstance button to v:ew/pnnt a report on the
downwind and crosswind distance to pre-designated receptor points. This
report can help in selection of appropriate sampling locations by categorizing
_ each receptor point as being within 1, 2, or 3 Sigma Y of centerline. - Samphng :
" should be performed as close to centerline as possible. :

- 10.4.3 SELECT the Back button to change lnput data on the Full Assessment Form.

1044 IF Fleld Team samples were the selected baSIS SELECT the PARs button to |
' vnew PAR form - GO TO sectlon 6.
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11. RELEASE POINT ANALYSIS

Release Point Sample

| Kr-88.

[ Xe-131m S
%[ Xe133 | 2.00E+05
[ Xe-133m
[ Xe135
f[Xe138 . ~
HIEEL 2.20E+01

i

O | T ;
s o) RER L)

AR e et ceAnean 3 gt 2% 4oy 3y ity

Print Receplor Report :

Distance Extemnal Extemn, Inhalation
(miles) (R /hr) (Rem) (Rem)

2] 3. 40E+05 -1, IS S B ] S 12 B B
2} -416E+02 ~:f- 1: 1
- 2.57E+02. o] -8.5BE+01: | 21,
== 1.71E+02:: |~ B.6SE+D1 -
=13, o] o1.23E+02:] - 4.10E+00 2 | 15.06E . B
| 3.6BE+02 | 9.41E+D1- | .. 3.14E+01. |- 4.91E+02+) - 3.14E
|- 2936402 - 7.54E+01:- | 251E+01 -] - 383E+02.2] -2
1 282E402 ], B.24E+01 7| :2.08E+01 "]~ 3 26E+02.:]: -2 !
J}: 2.08E+02+ |+ 5.29E 401 .11, 76E+01 <+ { < 2. 76E402 7| -1 1:7f

O G R T SO Y

T 3406405

LI I

11.1 ENTER the known /sotopic Concentration for each isofope (if unknown leave
: blank). - _ . : 5 . .

11.2 ENTER Vent Flow Rate (or estimate flow rate for other releases) in SCFM.
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SELECT the proper release point (Elevated or Ground) to provide the proper

' atmospheric dispersion calculations. .The tab]e below provides guidance:

. STATION - PATH _ ' " Rel Pt:

A ‘Chimney: - ceperpihe e o bniinn | Elevated
- Reactor Bldg Vent - Ground
Dresden/Quad ~, |Isolation Condenser (Dresden only) Ground
Hole in Wall / Other Ground
1 S Ventilation Stack Ground
Braidwood/Byron Steam Generator Safety Valves/PORV | Ground
: Hole in Wall/Other . | Ground
.Station Vent Stack - A ‘| -Elevated < -
" |LaSalle :Standby Gas Treatment Stack “ukinf Elevated -
Hole in Wall /. Other ' ' Ground
' HVAC Stack ‘ ' : ' Ground -
Clinton - | Standby Gas Treatment Stack Ground

Hole in Wall / Other A - | Ground

After User enters data the program calculates offsite doses. The usercan - -
now have the program perform the following items:

SELECT the Print Doses button to print offsite dose pro;ectrons based on
Release Point Analysis.

- SELECT the Print Receptor Report button to pnnt a report of pro;ected dose

rates, TEDE and CED Doses and Ground Deposition at pre- desugnated
receptor points.

SELECT the Back button to change rnput data on the Full Assessment Form. .

'SELECT the PARs button to vrew PAR form GO TO section 6
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- SELECT Individual® o oo
- Isotopic Release | re=me=s mwwmmMm” r;; S wm
Rates T = “'““””“’""

GEMS ANALYSIS

SELECT Total
Noble Gas, lodine

and/or Particulate . —
Release Rates if g o “’}3&’7&1" ay
1[Ke88
Totgl values are | B i
available from - - [Xe1m3 2806 +08
' +{Xe138m | .
GEMS, [Xe135 | 3.20E+08
: ~|Xe-138 . }
or. - .210E005

I Distance  Extemna Edemal  Inhalaton Deposilion TEDE  CDE Thyroid PY )
(mies) {mR/tw) {Rem) {Rem) (Rem] (Rem) (Rem)
887 12.34E403 =1v.7.60E400 |+ 253E+00 | -1,65E+401 . .
05 ] 1.586+03 - | 4306400 - | ‘3516400 . § -1.17€+400 [ : B.9GE+00 |
V05| B.2E+02 .| 252k +00_ | -1.31E<00 ; | - &.97ED1.- | - 4.26E+00. - ‘
1.5 -] - 6636402 | - 1.60E+00 . | - 713601 | R 75E+00 - 1 238E+01 3w,

- 20 | -511E+02_| 1.39%+00 |- 4 66E01 | : 1. |- 201E+00 | 1.556901 4
) 25| 3966402 | 1.0BE+00 | “34CE01 | - 1.0 163000 - | 113601 1.4
=30 | 303E402 - | ~BIKO1 - 265601 T { T11SE+00 - [ BBZE+00 2 % |
36577 -262E+02 -] . 6.85E-01 -] - 216ED1 | 873EGT |- 7.206400 e}

o (| Ea T st [ e 01 ] 182607, | SBO7E2 : | <BAVEDN .| 6.OTED0 <.

TEDE  CDE Thyod PY
(Rem) (Rem) :

o I FATE

ENTER the known Isotopic Concentration for each grbup or each isotope
~(if unknown leave blank).
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- After User enters data the pro'grani' calculates offsite doses. The user can
now have the program perform the following items:

SELECT the Print Doses button to pnnt offsite dose prOJectlons based on
Release Point AnaIyS|s .

- 'SELECT the Print Receptor Report button to pnht a feport of projected dose
'rates, TEDE and CED Doses and Ground Deposition at pre-deS|gnated
- receptor pomts

SELECT the Back button to change |nput data on the Full Assessment Form ‘
SELECT the PARs button to vnew PAR form — GO TO sectnon 6.
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This procedure'provrdes instructions for obtalnrng Illmors Department of Nuclear Safety
(IDNS) effluent radioactivity and offsite radiation data via a dedicated computer in the

For each Exelon nuclear power plant in lllmors the followmg data is avallable from

- EOF.

IDNS:

3.2

3.3

34
35
36

GEMS (Gaseous Effluent Monitoring System) data on radroactrvnty in airborne
effluents;

,Reuter-Stokes_detector offsite rad iation data

PRECAUTIONS

"None

" LIMITATIONS AND ACTIONS .
v None' |

" PROCEDURE

.' TURN ON the Reverse State Link computer. This is a non- networked
computer located in the Envrronmental Area of the EOF. ' v

CLICK OK on the messages and dialog boxes that appear (mcludmg error
messages) until you get to the Windows desktop. No password is required to
log onto this computer. . .

DOUBLE-CLICK the icon labeled pw" to obtain the connection password
' This will be needed for Step 3.7, substep 6.

CLOSE the file whlch provides the connectlon password.
DOUBLE-CLICK the icon labeled “IDNS.".

WAIT for the modem to establrsh a connectlon wrth the lDNS computer
network :
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INTERACT with the IDNS network per the followmg dlalog

.| Enter Option (1-24), ...

Prompt User Response
1 Blinking Yellow Rectangle | <enter> :
2 | # , : - | reac <enter>
13 Enter username> exelon <enter>
4 Local> / ¢ eagle <enter>
15 Username: exelon <enter>
6 Password: [Use password determined in Step 3.2]
' ' <enter>
7 ‘Eagle$ - - B .onfs <enter> . :
8 Enter Option (1-24), ... ‘| env <enter> [displays Enwronmental Menu]
9 One of the following: :

metra <enter>
[for meteorology, Reuter-Stokes data, and
GEMS gross noble gas, iodine and
particulate release rates] -

gems <enter> '

[for GEMS lsotoplc release rates]

‘ex <enter> '
[to begin process of exiting from the IDNS
network]

When using the metra or gems option,
follow the on-screen instructions for
display choices or to exit to the

Environmental Menu. If you are using the

'| metra ALL display option, use Control-c to

exit to the Environmental Menu.

After entermg ex from the Enwronmental Menu, continue as follows:

10 Eagle$ .| lo <enter>
| - (Ietters “el” and “oh” for “Iogout”)
11 | Local> | Alt (cd) (While holding Alt key, type cd)

12 Blmklng Yellow Rectangle

Alt (fx) (While holding Alt key, type fx)
[This returns the computer to the Windows
desktop.]

When access to the IDNS network is no longer needed, SHUTDOWN the
computer per standard Windows procedures.
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‘Nuclear - Level 2 — Reference Use

CORE DAMAGE ASSESSMENT (BWR)

PURPOSE

This procedure provides emergency response personnel with the
methodology to estimate the degree of possible core damage at Exelon
Nuclear's Boiling Water Reactor (BWR) stations, with the exception of Oyster
Creek Generating Station (OCGS). Refer to EP-AA-110-302 for methodology |
to estimate potentla_l core damage for a Pressurized Water Reactor (PWR).

This Core Damage Assessment process is designed to assist in estimating
core damage after an accident with potential clad or core damage conditions,
and is intended to provide an acceptable alternative to existing station core
damage assessment models and methods utlhzed by Reactor Engineering to
assist in the following:

e Determining if the fuel barriers are breached to evaluate the
appropriate Emergency Action Level (EAL) classification.
J Providing input on core configuration (coolable or uncoolable) for
prioritization of mitigating activities. .
. Determining the potential quantity and isotopic mix of a radiological
- release to project offsite doses.
J Predicting the radiation protection actions that should be considered
~ for long term recovery activities.
. Satisfying inquiries from local and federal government agencies and

provide evidence that the utility knows the plant conditions.

Core damage may be assessed by:

. Evaluating the dryweII radiation levels (and conf rmed by evaluating the
extent of time the core was uncovered), : '

J Concentration of certain isotopes in a reactor coolant analysis, or

J Concentration of hydrogen in the primary containment.

U - History of Core Coollng

TERMS AND DEFINITIONS

BWR — Boiling Water Reactor

Cladding — The outer coating (usually zirconium alloy), which covers the
nuclear fuel elements to prevent corrosion of the fuel and the release of
fission products into the coolant.
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Containment Type —

e Clinton (Mark Il)
e  Dresden (Mark ).
. LaSalle (Mark I1)

e Limerick (Mark Il): 764 ass.emblres

Cont. Voluime (384,570 ft*) = Suppression Pool (149,380 ft’) + Drywell (235 190 ft’)

. Peach Bottom (Mark I): 764 assemblies *
Cont. Volume (303,600 ft’) = Suppression Pool (127 800 ft’) + Drywell (175, 800 fth)

. -Quad Crtles (Mark )

Core Release Fraction — The fractlon of each |sotope in the core rnventory

_ that is assumed to be released from the core under given core condltlons

Core Uncovery Time — For BWRs this is the period of time when reactor
water level is less than that required for minimum steam coolrng, or about >

_ 20% of the core active fuel is uncovered

. Cladding Fallure

1. " Also referred to as “Claddrng Oxidation”, “Gap Release or “Clad

Rupture” in other documents

2. . 100% clad failure refers to the rupture of 100% of the fuel rods in the

core. This wduld result in all fission products contained in the gap
- space being released to the reactor coolant system.

Equilibrium — Condrtlons associated with evaluatron of different volumes of .

. liquid or gas that contain concentrations of radioactive materials or hydrogen,

when these concentrations are approximately the same. Th|s is normally an

. extended period of tlme following accudent initiation.

Fission Products — The nuclei (fission fragments) formed by the f ssion of
heavy elements or by subsequent radioactive decay of the fission fragments.

. Fuel Melt

. ,1- Referred to as “Core Melt " “In-Vessel Melt or “Over-temperature”

‘damage in reference documents.

2.. 100% fuel melt refers to high temperatures i in the fuel peIIets in 100%
of the fuel rods in the core. This would result in all the fission products
* contained in the fuel pellet matrix being released to the reactor coolant
system. A

"G ap — The space inside a reactor fuel rod that exists between the fuel pellet

and the fuel rod claddrng
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Gap Release — The release into contarnment of t” ssion products in the fuel
pin gap.

In-Vessel Core Melt — A condition during a reactor accident in-which some of~

- the claddrng or reactor fuel melts as a result of overheating the fuel and

remains inside the reactor vessel.

In-Vessel Core Melt Release - A release into containment from the reactor-
vessel, which assumes the entire core has melted, releasmg a representatrve

‘mixture of radioisotopes.

Minimum Steam Coolinq RPV Water Level (MSCRWL)'— The lowest RP

~.water level at which the covered pottion of the reactor core will generate

sufficient steam to maintain the hottest clad temperature below 15000F.

Minimum Zero-Injection RPV Waiter Level (MZIRWL) — The lowest RPV
water level at which the covered portion of the reactor core will generate
sufficient steam to maintain the hottest. clad temperature below 18000F,

- assuming no injection into the RPV.

Shutdown — As defined by station emergency operating procedures. A '

* Slump — Relocation of molten reactor core during an accident.

Source Term — The amount and isotopic composition of material released or
the release rate, used in modeling releases of material to the environment.

Spiked Coolant — Reactor coolant containing increased concentrations of
non-noble isotopes, sometimes seen wrth rapid shutdown or depressurization
of primary system

Spiked Coolant Release The release into contarnment of 100 times the
non-noble gas fi ssron products found in the coolant.

Subcritical — The reactor condition when the number of neutrons released by
the fission is not sufficient to achieve a self-sustaining nuclear charn reactron
Defined under station emergency operating procedures

' Suppressron Chamber — May also be referred to as Wetwell or Torus. The

Large steel pressure vessel containing a large volume of water that acts as a
heat sink for the Drywell. _

TID — Total Isotopic Distribution
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Vessel Melt-Throu;Lh
1. Referred to as “Ex—Vessel Melt" or “Melt Release in reference
documents : : -
2. Core debris is relocated to ‘the pnmary contalnment burldmg after the

reactor pressure vessel has failed.

RESPONSIBILITIES

The TSC Core/Thermal Hydraulic Engmeer shall serve as the Core Damage
Assessment Methodology (CDAM) Evaluator.

" The TSC Radiation Controls Englneer shall coordinate radiological and

chemistry information with the Core/Thermal Hydraullc Engineer in support of
core damage assessment : o

- The TSC Technical Manager shall coordlnate core damage assessment

. activities.

. MAIN BODY | | |
" REFER to Attachment 1, BWR CDAM User Guide for mstructrons on use of

. the Core Damage Assessment Methodology (CDAM) Software Program

.DOCUMENTATION

" A Summary Form and method specrf ic reports are generated by the BWR

CDAM Software for use in documentmg the results of the assessment.

REFERENCES

NEDO-22214, Procedures for the Determlnatlon of the Extent of Core

o Damage Under Accident Conditions

NEDC-33045P, Rev 0 (July 2001), Methods of Estlmatlng Core Damage in
BWRs :

WCAP-14696 (July 1996) Westlnghouse Owners Group Core Damage
Assessment Gurdance

WCAP-14696-A (November 1999) Westinghouse Owners Group Core

“Damage Assessment Guidance.

NUREG-1228, “Source Term Estimation During Incident Response to Severe
Nuclear Power Accidents” ' .



6.6.

6.6.1.

6.6.2. '

Station Commifmeﬁts

Peach Bottom

- CM-1 T04511 (Attachment 1, 5.6)

Limerick Bottom

CM-2 T04512 (Attachment 1, 5.6)

- ATTACHMENTS .

" Attachment 1, BWR CDAM User Guide
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OVERVIEW

As a windows based apphcatron desngned in Mlcrosoft Access; BWR CDAM
uses many standard user interfaces. Instructions are not provided in basic
computer operations in the windows® environment. The user must be famlhar
with these to efficiently operate the program

It is also assumed user is familiar with basic reactor physics and core damage
fundamentals. Emergency Response Organization training will provnde an

~ overview of core damage assessment methodologies.

The program should be used by quallf ied personnel as a tool to estlmate the
type and amount of core damage

- DETERMINE APPROPRIATE AND AVAlLABLE ASSESSMENT METHODS

' Mid-West Regi_on Stations

REFER to EP-MW-110-1001 for a listing of approprlate plant parameter

-points to be used following a LOCA.

The magmtude and type of event, transport méchanism and time after

shutdown will be influencing factors on the method(s) utilized to determine the
extent of core damage. Damage estimates can be developed using one or
more methods as they become avallable or apphcable :

Indlcatlons Of Core Damage -

1 The primary.indicators of core damage that are available dunng the
. early phases of an event: :

.- Drywell/Containment Radiation Momtor Readlngs
- DrywelI/Contalnment Hydrogen Readlngs

2. Auxmary lndlcators that are used to confi irm and better define the
possrble type of damage are: :

. — ° Reactor Pressure Vessel Level Indication System readlngs
- ', Estimation of maximum temperature reached within the core
- Estimated core uncovery time o
—~  Abnormal Soirce Range Monitor readings
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3. Long Term Indicators (once liquid or gaseous samples can be safely

obtained) are:

- Isotopic Ratios
- Presence of hlgh levels of rare |sotopes
- Quantity of isotopes present in samples

SELECT the assessment method(s) most appropriate for the existing
conditions. Methods available for assnstl_ng in the determination of the extent

of core damage include the foIIowmg

Method

Use

. Comment

Containment
Radiation Monitor

Early Indication of Core

Damage

Uncertainties due to variables in release
of fission products from RCS and effects
of containment sprays

Core Conditions

Indication of onset of
Core Damage ’

May not be reliable during later phases of
core overheating due to changes in core
geometry. -

RPV Level

and Atmosphere
Samples

Containment Sump

Damage —Suppression
Pool Samples provide
indication of Rx Vessel

1 Failure

‘Indication of Core . Indicates possible damage not useful in

Uncovery estimating the quantity of damage.
Source Range Indication of Core Loss of water level leads to increase in
Monitor Uncovery gamma detection.
Containment Early Indication of Core | Significant uncertainties due to variable
Hydrogen Monitor | Damage " | Hydrogen generation in core and in

, : release of Hydrogen from RCS and
. .| effects of containment sprays.

RCS Samples and | Late Indication of Core | Very large uncertainties until all systems

have reached equilibrium. Useful in -
planning long term recovery.

START UP THE CDAM PROGRAM

ACCESS the application by one of the followmg

OPEN the BWR CDAM desktop icon on appllcable computers

1. - START the BWR CDAM program for the plant that has declared an
emergency. Programs are labeled BWR CDAM. '

2. SELECT the approprlate icon or run from the ‘start bar’ and type in the |
- file path and name as follows C: \CDAM\BWR CDAM.MDB
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If the assigned Core Damage Assessment Computer cannot acceés,the

- application or the CDAM program will not run, then install BWR CDAM on -

any computer from CDs or Disks located in the TSC or the EOF Library.
1. ©  INSTALL CDAM by copying apprqpfiate file to computer’s hard dri\)é.' 3

2. UPDATE the “prdperties” of.the_ﬁlle by déselecting write protectio'nA.'

SELECTION AND PERFORMANCE OF ASSESSMENT

SELECT the assessment method(s) most appropriate for the existing
conditions. Methods available for assisting in the determination of the extent -
of core damage include the following: ‘

J Containment Radiation"Analysis'—‘ (Section 5.2) .

X Core Conditions Analysis (Cooling History) - (Sectio_nA5.3)'

.. Containment Hydrogen Analysis - (Section 5.4)

. _ Nut:l'ide Analyses (Ratios and Abnormal Isotopes) - (Section 5.5)

.. - Liquid Samples Analysis - (S_ection 5.6)

.  Gaseous Samples Analysis - (Section 5.7)

Basic Program Flow Diagram

Summary
Screen

A

y

.| Contmnt §J|- Core ' J | Contmnt Nuclide
“Rad - Conditions |} | Hydrogen Analysis

Gaseous
‘Sample

T T T

System
‘Volumes

Liquid . ‘Gaseous
Graphs Graphs
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5. - PROGRAM SCREENS AND INPUTS . |
'54. ° When the program is started the following screen appears:

'NOTE: The value boxes are empty when the program is
originally - launched. - The examples below may
-deviate from the CDAM dlsplays dunng use due to
. different software versions in use in the Mid-Atlantic
and Midwest regions. The display differences do not .

Mid-Atlantic version lists - | impact the functionality of the program. Where
Limerick, Peach Bottom station title differences exist, the titles applicable to

(and Oyster Creek which L the Mid-Atlantic statlons are contained in “( ).”
is currently not :

applicable). -

24 Ve e e CZpmoi

> Core Conditions ;

228 .._4.»—..-..—.-..

‘Liquid Samples ;

- Gas Samples

e P TR AR B A T T
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CAUTION

Selecting an "Affected Station" reéets all inputs to default values.

SELECT the Affedted Station befdr’e other “Assessrﬁent Methbds.” '

CAUTION

Pressing the “Quit” button exits the program. When the programAis
closed all data is reset. Program saves no information to disk;
printed reports serve as record of core damage assessments.

_ DryweII/Containment Radiation Mohitor Method

PRESS the “Cont Rad Monltors" button on the Summary Screen to open the
foIIowmg form: -

“ontainment Radiation MonitorEvaliatiin ¥ IS EE

See 532 I

Preliminary
results -

’ (affect of

. input datd)

I\ admg is used foi the’ damage are Shown
\‘ssesment calculahom : here..

See 5.3.8°
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NOTE: Program allows entry from 2 high range monitors for -

Drywell location and 1. for Torus or Containment /

Suppression Chamber, however a reading may be

entered from any monitor or measurement taken
external to suppression chamber, which accurately

indicated containment radiation levels. If two entries
are made only the hrghest is used.

boxes

1. - If Drywell radiation monitor readings are not available, then enter the
- containment / Suppression Chamber radiation monitor reading.

SELECT Drywell/Containrnent 'Spray status'

1. clfthe Drywell/Contalnment Spray system was operated for the majonty

of the time since the estimated time of the onset of core damage then
choose “Drywell Spray On.”

' 2  Ifthe DryweII/Contalnment Spray system was not operated or only

operated briefly (e.g., <10% of time since the estimated time of the
onset of core damage) then choose “Drywell Spray Off.”

" ENTER the fime after reactor shutdown, which corresponds the time the

containment radiation reading was taken, Value must be between 1 hour and
24 hours after shutdown, which corresponds to the time period in which this
method is considered effectlve

NOTE: Pressmg “Reset button’re"se_ts values on this form”
only —_—

PRESS “Contamment Graph” or “Supp Chamber Graph" button to dlsplay a '
screen srmllar to the followmg '

(See example drsplayon next page.) | |
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Damage Estimate for Containment Radiation Monitors Following ‘a LOCA'

& of this'giaph is appiopriate oriy afier 2 LOCA has sécurne

See 5.3.7-

NOTE: Graph shows high and low containment radiation
: levels which correspond to 100% Melt or Clad or 1%
Melt or Clad damage. A dot shows the last
containment radiation leve! entered |nto the program

' for assessment.

PRESS the “Print” button to prlnt a report of containment radiation method

inputs and best estimate of damage.

PRESS the “Done button to return to the Containment Radiation Monltor :

Evaluatlon Screen

PRESS the “BACK” button to returﬁ to the Summary Screen.

Core Conditions Methods

NOTE: - Each of. these . four methods "is an independérit
assessment method.

PRESS the “C'oreuConditions” button ph the Summary Screen to open the '

following form:

(See example form on next page.)
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Core Conditions Evaluation i

See 5.4.2

y 4

See 54.3

'3A£se-$“shenl Result: :

"‘Thc core s pathall/ uncoveted
‘but is cooled by steam. Clad |
'Ilemperaturet “are expected to”
“remain | below 1500° F. Mo coce

damagc i’ cxpcclcd.

See 5.{.6

senmenl Hesull:

. ‘Betv.een 4800°f and 2400' 2
ety ramu Zuc-Wa(er leadnon ;

Astessment Results

A:senment Re:ult:

-~ ] to ¥ hnur Mmlmal unc
“The core has lcmamed cov_eled . d

Local damage may have > ;
soccurred do o other events-N
icore damage is cxpecled,

See 54.4

Core Levels A

5.4.2.

5.4.3.

54.4.

PRESS the “Core Levels” button to view mformatlon regardmg water levels -

Under Reactor Pressure Vessel (RPV) Water LeVél ENTER the lowest

recorded (or estimated) RPV level (range 0 to —350 mches) and core spray4
flow at time of lowest reading

Steps 5.4.3 through 5.4.6 are based on inputs from
Reactor Operators, TSC Staff and other engineering
. personnel (including ~outside sources such as.
General Electrlc personnel).

NOTE:

‘Under Source Range Monltor REVIEW plant parameter hlstory and if the

SRM (Wide Range Monitor at Peach Bottom) had indications of a reading
10 times those expected check “Yes.”

associated with the Station reactor and vessel level indications.

(See example form on next page.)
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. ENTER the estlmated time the reactor core (20% of top of active core) was
uncovered without steam (level below the Minimum Steam Coollng Rx Water
Level) or spray coohng reactor core. :

ENTER the estlmated hlghest temperature reached in the reactor core.

PRESS the “Print” button to print a report of inputs and results of core
temperature methods of core damage assessment. :

‘PRESS the “Back” button to return to the Summary Screen

Containment Hydrogen Evaluations . S .

| containment hydrogen concentratron affecting the reliability of this )

CAUTION
This CDAM assumes no ignitor operation | lgnitor use limits

method.
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PRESS the “Cont Hydrogen” button on the Summary Screen to open the
followmg form:

W

Ve e
A S v LS

1 Reaction ;-

» 5.5.2.

5.5.3.

5.54.

"ENTER hlghest Drywell and/or. Suppressnon ‘Chamber hydrogen Ievel

measured

NOTE: Suppréésion’ Chamiber reading can only be entered
: if user selects “no”-under Equilibrium in step 5.5.3
below.

SELECT the applicable System Equilibrium status based on the following:

1. - .If Containment and Suppression Chamber monitors read the same or
only atmospheres are assumed equalized, then SELECT “Yes” for
equilibrium. :

2. - If containment and suppression chamber atmuspheres are not in

equnllbrlum or only containment H2 readmg is available, then SELECT
“No” for equilibrium.

PRESS the “Print” butlon to print a report of mputs and results of core Ievel
methods of core damage assessment. :
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5.5.5. PRESS the “Back” button to return to the Summary Screen

56.  Nuclide Analysis (CM-1, CM-2)

5.6.1. PRESS the “Nucllde Analy3|s” button on the Summary Screento open the
- following form: . , S

Ratlo Compauson

REEEr et
i

! ls’ble l:otope:

See

See 5.6.6

‘ ﬂ S §ample' i Clad

Se 5601 | Xe133. 100E+uo§r1n || S |

‘heml zooﬁozflnu,mll >011 ][nozﬂ

P Wg‘....:.“w FT TR

; l:_jZl R

><e131m| zzoem;] mul[ > 004 |1nnnﬂ
" Xe-13am [ 220602 [ 014 |L<0096 SRR
><e13‘5 T zzuemiﬂ W > 049 ]Fnsu

RSV

&

g

BT ﬂa ogens: - “Activity - Melt - Sample
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See5.6.7 - E See 5.6.8

5.6.2. ENTER the time since reactor shutdown (tlme between shutdown and sample
: - being drawn) :

5.6.3. - ENTER isotopic sample results in uCi/cc. 'Sample results are to be decay |
corrected back to time after shutdown that the sample was drawn. -

1. Noble Gases are ratloed to Xe- 133
2. Halogens are ratioed to 1-131

5.6.4. If the ratios evaluated above are greater than predicted melt ratio, then melt
-damage is predlcted

.5.6.5. If the ratios evaluated above are less than clad ratio, then clad damage is
predicted.



5.6.6.
56.7.

5.6.8.

5.7.

5.7.1.

methods of core damage assessment.

Liquid Samples
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If abnormal levels of rare isotopes are present then check “Yes” and check
which |sotopes are present

PRESS the “Print” button to pnnt a report of inputs and results of core level

PRESS the “Back” button to return to the Summary Screen.

¢

.PRESS the “Liquid Samples" button on the Summary Screen to open the

following form:

| Liquid Sample"EValualiOn e

: _ -See . 2 ,

ﬁj’ 1(‘; 3 (Short Lwed] T Cs3 'ng Lved).-

’ ﬂofDay:m- enod vo Power (2

AaniCprl

i

' 1035 i : 100

See 5.7.3

Record c_]ijl T I R X ey
i T g L 4 See 5.7.7.

tl’(:'.}:_\:‘l‘i
~1See57.8|
ot

J See 5.7.10

AT e ket G s e

8 'mv-ww'—- e N’f‘ ”’: T t,‘
| - 5.7.2, | SELECT appropriate isotope.
5.7.3. . SELECT sample location.
1. If samples are available from both locations, then select both.
'5.7.4.  ENTER Sample Information:

1. Actrvuty is |sotop|c sample results in uCi/cc (uCi/ml). Sample results
are to be decay corrected back to time after shutdown that the sample
was drawn ‘

2. Time After S/D (reactor shutdown) is the time between shutdown and

: sample belng drawn.
5.7.5. SELECT the appropriate System Equrllbnum status:




EP-AA-110-301 "
Revision 2
- Page 18 of 25
: Attachment 1 '
BWR CDAM User Guide
Page 13 of 20
1. If sample was taken from onIy one location and systems are in
: equnllbrlum then check “ yes for “Systems in Equilibrium,” otherwise
check “n '

5.7.6. ENTER power hlstory (past to present i.e. oldest steady state hlstory as A
- record number) of core since last refueling. Shutdown times are entered as
the number of days with Ave Power (%) set at 0.

1. For short-lived isotopes, EXTEND Power History at least 30 days.

2. Forlong-lived isptopes,"EXTEND power history at least 100 days,
: however the power history for the extent of the cycle is preferred.

3. LIMIT variations in steady state power to £ 20% within each
operatlonal penod entered.

5.7.7. - Once all data has been entered, PRESS the “Calculate” button to dlsplay the
% Damage Estimates.

57.8. PRESS the “Volumes” button to dlsplay the follow screen:

System Volumes '

See 5.7.8.1

'See5.7.8.2 |

{see5783

Back <. \ See 5.7.8.4

See 5.7.8.6

See 5.7.8.4 Note /

1. Program enters default RCS volume, which the user may change
based on'RPV Level Readings attime of sample. ‘

2. - Pro'gram enters default Suppression Chamber volume, whﬁich the user
may change based on readings at time of sample. -

.‘3. | ‘Program enters defauilt Contatnment free air volume which user may .
~ change based on conditions at time of sample. Unless there has been
significant flooding of drywell this value will not change.
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4, Program enters default Suppression Chamber free air volume which

user may change based on conditions at time of sample. If there has

been a significant increase or decrease in the water level in the
Suppression Pool or Torus then the free air. volume will change

NOTE: Pressing the “Reset” button will reset all volumes to
default values. ' '

5. PRESS the “Back” button to.return to the Liquid or Gaseous screen,

which user used to call volume form

| 5.7.9. PRESS the “G_raph" button to displ_ay‘t_he followi_ng scréen:

Graphic Core Damage Estimations >

=
.
._g_
i
B
&
g
LS
15
£
3

See 5.7.9.1

See 5.7.9.2

(See Note on next page.)
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NOTE: Graph.on previous page shows High, Low, and Best
melt curves; High, Low, and Best clad damage
curves, and a red line "across graph indicating
entered corfected sample activity. . S

1. PRESS the “Print” button to pr’int a graoh and summary of inputs.

2, ‘PRESS the “Back” button to go back to liquid or gaseous form whrch
called this form

57.10. PRESS the “Back” button to return to the Summary Screen.
5.8. Gaseous Samples

58.1. PRESS the “Gas Samples button on the Summary Screen to open the
following form

- Power Histoiy -

7|1 "of D aps in'Périod
i 1035] .
~

See 5.8.6
=

See 5.8.7

<414 See 5.8.8

See 5.8.9

5.8.2.. SELECT appropriate isotope.
5.83. SELECT and sample location. |

1. - lf samples are avallable form both locations, then SELECT “Both”.
~ option.
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5.8.4. ENTER Sample Informatuon

1. .  ENTER sample activity for selected isotope in uCr/cc (uCr/ml) Sample:
results are to be decay corrected back to time after shutdown that the
sample was drawn

2. ENTER Time After S/D that sample was taken.
3. ENTER the pressure and temperature of the system 'samp.led‘
4, ENTER the e'nd pressure and temperature of sample.

' A5.8.5. ENTER power hlstory (past to eresent ie. oldest steady state history as -
' record.number 1) of core since last refueling. Shutdown times are entered as
the number of days with Avg Power (%) setat0.

| - 1. .For short-lived isotopes, EXTEND Power History at least 30 days.

2. -Forlong-lived is,'otopes, EXTEND power history at least 100 days,
however the power historv for the extent of the cycle is preferred.

3. LIMIT variations in steady state power to + 20% within each
operational period entered

5.8.6. | Once all data has been entered PRESS the “Calculate button to drsplay the
' % Damage Estimates.

5.8.7. PRESS the “Volumes” button to display the folloWing screen (sarne as 5.7.'8'):

B | System Volumes :
T ENTIETEI See 5.8.7.1

- See 5.8.7.2

4 See 5.8.7.3

33N ~_ ,
P See 5.8.7.4

¢ ‘. S ‘> ,r.\ PR AT R R :.fl, S "Avu ~. B ,\i ’\« L
See 5.8.7.5 Note / : \ See 5875

1. - Program enters default RCS volume, which the usermay change
based on RPV Level Readings at time of sample.
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Program enters default Suppression Chamber volume WhICh the user

- may change based on readings at time of sample.:

Program enters default Cohtainfnent free air volume which user may _
change based on conditions at time of sample. Unless there has been -

- signifi cant ﬂoodlng of drywell this value will not change. S

NOTE:

5.

‘Program enters default Suppressmn Chamber free air volume which

user may change based on conditions at time of sample. If there has |
been a significant increase or decrease in the water level in the:
Suppression Pool or Torus then the free air volume will change.

Pressing the “Reset” button wnII reset all volumes to .
. default values.

. PRESS the “Back” button to return to the Liquid or Gaseous screen, '
which user used to call volurne form. ~

5.88. PRESS the “Graph” button to dlsplaythe followmg screen: . ' A l

anhic Core Damage Estimations .-

g mA e at e

R

u‘ :
3
B
N -3
A=

e
8
‘s
]

-8
L]
T,

LR

T

' _NOTE:

See 5.8.8.1 / - \ See 5.8.8.2

Graph. shows High, Low, and Best melt curves;
High, Low, and Best clad damage curves, and a red
line across graph indicating entered.
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1. PRESS the “Print” button to print a graph and summary of inputs.

2. PRESS the “Back” button to go back to liquid or gaseous form which

called this form

PRESS the “Back” button to return to the Summary Screen.

~ CORE DAMAGE SUMMARY REPORT

Once the program user enters data for all available assessment methods and
the program calculates damage based on inputs, SELECT the “Print” button
to print a summary of all methods used. R

The values presented in the Assessment Methods section ef the sumrnary

- report show that they are in percent (%). Containment Hydrogen values are
also in percent (but do not show the % symbol).. -

(Sample report on next page.)
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CDAM Method: B .Core Damage Summary -

Station: D Clinton  ODresden DOlaSalle, - B Quad Cities
" Assessment Methads: E - . mer Clad R

Containment Radiation Monitors™ “Containrnent, [ 2% | [79% |
Supperssion Chariwer: [ <t% | [ 2% ]
Core Conditions- .~ ‘CoreCooling: [ _CladDamage |
“Core Uncovery Time: [ No Core Damage |
'SRM CountRate: [ No Core Damage |
~ CoreTemp: [ CladFalure |
| Containment Hydrogen - [=1 ] [z08 ]

| saimiple Analysis' 1 Ratios; [ Fuel Me 1|
B - “Abnormal 156topes; [ 6 of 10 Present |
RCS:, LiquidSampies; [ 0% | [ 0% |
Chamber.  Gas Samples;” [ 2% 100% |

* These methods should NOT be used for qualitative of quantitative assessment exceptin the caseof aLOCA -

“Analyst's Estimate: . - .

NG Core Damage 0 Cladding Falure™ - OFuelMeit:  Amoint™ [ ]
- ~ NRC Coré Conditioh Catégory: [~ |

Degreeof Minor " - | Intermediate | - Major

‘|Degradation” (<10%) (108 -505: ) (>50%)
No Core Damage 1 -1 -1
Cladding Failure - 2 3 4
Fuel Overheat 5. 6 : T
Fuel Melt i - 9 10

- Generated By:
:Name: : Date:.__12/05/02 - “Time:_8:28 AM

Core bam’zpe S(immary o ‘Exelon BWR CDAM V1.0
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The Individual tasked with assessing core damage shall then ANALYZE the
- report to determine best estlmate of t_ype and amount of damage :

NOTE: The CDAM program does not use the Fuel Overheat
Condition Category

~Based on estrmated type and amount of damage and following table (table
also printed on summary report) ASSIGN NRC Core Condition Category (14~
or 8 -10)."

NRC Core Cond:ition Categoriee

Degree of Minor Intermediate | .. Major
Degradation - (<10%) (10% to 50%) | = (>50)
| No Core Damage 1 o 1 1
Cladding Failure 2 3 4
Fuel Overheat - 5 . 6 7
Fuel Melt 8 ' 9

10

QUITING, OR EXITING, THE PROGRAM

NOTE: When the program is closed all data is reset.

CAUTION

Program saves no information to disk;’ prlnted reports serve as
record of core damage assessments. :

P.RES_S the “Quit” button on the Summary'Screen exits the program.




