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1.0

2.0

3.0

4.0

5.0

PROTECTIVE ACTION RECOMMENDATIONS
PURPOSE

To prescribe the responsibilities and methods for determining recommended protective
actions for New York State and County authorities. ‘

REFERENCES

EPA Protective Action Guidelines

DEFINITIONS

Protective Action Recommendations (PARs) — Specific recommendations made by the
Emergency Director to offsite authorities in accordance with Emergency Plan
procedures based on Protection Action Guidelines.

RESPONSIBILITIES

4.1  The Shift Manager is responsible for evaluating accident conditions, classifying
the accident, and recommending protective actions to offsite authorities during
the initial phases of the accident. The Emergency Director assumes these
responsibilities when he takes control of the emergency response from the Shift
Manager. The Radiological Assessment Coordinator will assist the Emergency
Director with protective action recommendations.

4.2  The decision to initiate any protective actions is solely the responsibility of offsite
authorities.

DETAILS
5.1 NUE, Alert, Site Area Emergency:
5.1.1 Do not recommend protective actions be taken.

.2  General Emergency

5.2.1 The initial protective action recommendation should be made within 15
minutes of the GENERAL EMERGENCY declaration.

5.2.2 Protective Action Recommendations (PARs) shall be made in accordance
with Attachment 9.1. Downwind Sectors are identified on Attachment 9.2.
The MIDAS dose assessment program uses the logic from Attachment 9.1
and 9.2 to determine PARs and affected downwind sectors. Impacted
sectors include both land and water areas out to the distances included in
the PAR.

5.2.3 The Acetate Isopleth Overlays may be used with the map table to
visualize the plume. |If the lIsopleth Overlays are used, then use
Attachment 9.4 to support isopleth selection and placement on the map
table.

5.2.4 The initial PAR shall be made in the first GENERAL EMERGENCY
notification to the State/Counties. All subsequent, Part I notifications shall
include the latest PAR.
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5.2.5 Re-evaluate the PARs based on the following:

e Changes in Wind Direction or Speed
¢ Dose Calculations

e Field Team Data

e EPA PAGs — Attachment 9.3

¢ Plant Conditions

5.2.6 IF conditions are present that require a revision to the current PAR, THEN
the revised PAR must be determined within 15 minutes of those conditions
being apparent.

5.2.7 IF a decision to revise the PAR has been made, THEN offsite notification
shall be completed within 15 minutes of the revised PAR determination.

5.2.8 As protective action recommendations change, ensure appropriate steps
are taken to protect the onsite population.

5.2.9 IF an EPA PAG is exceeded or expected to be exceeded beyond 10 miles
THEN consider the need for PARs beyond 10 miles and discuss possible
actions with State/Counties. Send Field Teams to confirm projections.

6.0 INTERFACES

6.1  Evacuation Time Estimates

6.2 IP-EP-310, Dose Assessment

6.3  State of New York Kl Policy Paper

6.4 IP-EP-420, Use of Potassium lodide by Indian Point Personnel during an
Emergency

7.0 RBRECORDS

NONE

8.0 REQUIREMENTS AND COMMITMENT CROSS-REFERENCE

NONE

9.0 ATTACHMENTS

9.1  Flowchart for General Emergency Protective Action Recommendations
9.2 MIDAS Stability Category — Downwind Keyhole Sector Correlation Table
9.3 EPA Protective Action Guidelines

9.4  Overlay Selection Flow Chart (For Manual Plume Visualization)

9.5 Wind Field Orientation — MIDAS vs. Plume Overlays
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Attachment 9.1

FLOWCHART FOR GENERAL EMERGENCY PROTECTIVE ACTION

RECOMMENDATIONS

YES

L

e Recammend EVACUATION and implement
K1 Plan for 2 Mile Radius and 2-5 mile

(Sheet 1 of 2)

C General Emergency Declared ,

Radiological release
is underway or anticipated
{within 15 minutes) which is of short
duration
{less than 1 hour).

Rapidly Progressing
Severe Accident?
SeeNote 1

e Recommend SHELTER-IN-PLACE and
implement Kt Plan for 2 Mile Radius and
2-5 mile downwind sectors.

e See Attachment 9.2

e Advise remainder of EPZ to monitor EAS.

YES

downwind sectors.

* Recommend SHELTER-IN-PLACE and
implemant Ki Plan for 5-10 mile downwind
sectors

e See Attachment 9.2

e Advise remainder of EPZ to monitor EAS.

Recommend EVACUATION and implement
Ki Plan for 2 Mile Radius and 2-5 mile
downwind Sectors.

See Attachment 9.2

Advise remainder of EPZ to monitor EAS.

y

Continue assessment of event, as per
Notes 2, 3and 4

Radiological Release
In Progress?

YES

Dose >1 Rem TEDE,
S Rem CDE Thyroid exceeded in 2-5
ile downwind Sectors?

YES

Dose >1 Rem TEDE,
5 Rem CDE Thyroid exceeded beyond
5 miles downwind?

YES

NO
Continue assessment of event, as per -
" Notes2,3and4
NO
No Change to PAR
NO

Recommend EVACUATION and implement K|
Plan for 2 Mile Radius and 2-10 mile
downwind sectors.

See Attachment 9.2

Advise remainder of EPZ to monitor EAS,
See Note 5

Attachment 9.1
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FLOWCHART FOR GENERAL EMERGENCY PROTEdTIVE ACTION

RECOMMENDATIONS

Sheet 2 of 2

NOTE 1: Rapidly Progressing
Severe Accident IF:

o First PAR after GE declared
AND,

e Containment Loss
Conditions (Table F-1) AND
EITHER:

s Containment Rad Monitors
R-25 or R-26 > 68 R/hr
OR,

¢ Conditions for EALs AG1.1,
AG1.2 or AG1.3 have been
met.

o If these criteria cannot be
immediately confirmed,
assume a RPSA is NOT
occurring.

NOTE 2: Event Assessment
Criteria:

¢ Wind Direction/Speed

¢ Dose Calculations

¢ Field Team Data

e EPA PAGs (Attachment 9.3)
¢ Plant Conditions

NOTE 3: PAR Expansion
Criteria:

» |F meteorological conditions
change and result in other
sector(s)/area(s) being
impacted after initial PAR,

. expand the initial PAR to
include new sector(s)/area(s)
ONLY IF:

¢ Plant conditions are unknown
or continue to be unstable
(mitigating actions not started
or not successful) or
degrading OR,

+ EPA PAGs are projected or
measured to be exceeded in
the new sector(s)/area(s).

For Wind Shifts:

¢ Only expand the PAR to
include the sector(s)/area(s)
impacted by the in-transit
wind shift if dose assessment
projects the EPA PAGs will
be exceeded in the in-transit
sector(s)/area(s).

NOTE 4:IF Recommended
Sectors Change, THEN:

» Add new sectors to hew
PAR.

* DO NOT subtract any sector
in which actions have been
previously recommended.

¢ [F an RPSA PAR was
issued, the Shelter in Place
portion of the PAR is only
applicable to the initial PAR
and would not be applied to
the sectors added in a PAR
expansion.

NOTE 5: IF PAGs Exceeded
> 10 Miles:

¢ |IF an EPA PAG is exceeded
or expected to be exceeded
beyond 10 miles THEN
consider the need for PARs
beyond 10 miles and discuss
possible actions with
State/Counties.
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Attachment 9.2

'

MIDAS STABILITY CATEGORY

DOWNWIND KEYHOLE SECTOR CORRELATION TABLE

Sheet 1 of 1

TABLE | — MIDAS Up-Valley Plumes
Up-Valley Plumes (wind speed <4 m/sec and wind direction from 102°-209°)

Pasquilt Stability Categories

Sectors affected

A B

16,1,2,3,4

C,D,E F,G

16,1,2,3

TABLE Il - MIDAS Down-Valley Plumes
Down-Valley Plumes (wind speed < 4 m/sec and wind direction from 349°-101°)

Pasquilt Stability Categories

Sectors affected

A B

7,8,9,10, 11

C,D,EFG

7,8,9 10

TABLE Ill - MIDAS Cross-Valley Plumes

Cross-Valley (wind speed > 4 m/sec OR wind direction from 210°-348°)

Wind Direction Center Pasquili Stability Categories A & B Pasquill Stability Categories C-G
From (deg) Sector No. Sectors affected Sectors affected

169 - 190 1N 15,16,1,2,3 16, 1,2

191-213 2 NNE 16,1,2,8, 4 1,2,3

214 -235 3 NE 1,2,3,4,5 2,34

236 - 258 4 ENE 2,3,4,56 3, 4,5

259 - 280 5E 3,4,586,7 4,5,6

281 -303 6 ESE 4,5,6,7,8 56,7

304 - 325 7 SE 5,6,7,8,9 6,7,8

326 - 348 8 SSE 6,7,8,9 10 7,89

349 -010 9S8 7,8,9,10, 11 8,9,10

011 -033 10 SSW 8,9,10,11,12 9,10, 11

034 - 055 11 SW 9,10,11,12,13 10, 11,12

056 - 078 12 WSW 10, 11, 12,13, 14 11,12, 13

079 -100 13W 11,12, 13, 14,15 12,13, 14

101 - 123 14 WNW 12, 13, 14, 15, 16 13, 14,15

124 - 145 15 NW 13, 14, 15, 16, 1 14, 15, 16

146 - 168 16 NNW 14,15,16,1, 2 15, 16, 1
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Attachment 9.3

EPA PROTECTIVE ACTION GUIDELINES

Sheet 1 of 1

Recommended protective actions to reduce whole body and thyroid dose from exposure to a gaseous plume.

PROJECTED DOSE (REM)

TO THE POPULATION RECOMMENDED ACTIONS (a) COMMENTS

Whole Body (TEDE) <1 No planned actions. (b) Previously recommended
State may issue an advisory to protective actions may be

Thyroid (CDE) <5 seek shelter and await further reconsidered or terminated.
instructions.
Monitor environmental radiation levels

Whole Body (TEDE) >1 Evacuate unless constraints make it If constraints exist, special
impractical; then shelter. Monitor consideration should be given
environmental radiation levels. for evacuation of children and

Thyroid (CDE) >5 Control access. pregnant women.

GUIDANCE ON DOSE LIMITS FOR WORKERS PERFORMING EMERGENCY SERVICES (REM)

Whole Body (TEDE):
10 Protecting vaiuable property
25 Lifesaving or protection of large populations
>25 Lifesaving or protection of large population

Lower dose not practicable.
Lower dose not practicable.
Only on a voluntary basis to

persons fully aware of the risks
involved. |

TEDE- Total Effective Dose Equivalent: Sum of external effective dose equivalent and committed effective dose
equivalent to non-pregnant adults from exposure and intake during an emergency situation. Workers
performing services during emergencies should limit dose to the lens of the eye to three times the listed
value and doses to any organ (including skin and body extremities) to ten times the listed value.

CDE- Committed dose equivalent (to the Thyroid).

(a) These actions are recommended for planning purposes. Protective action decisions at the time of the
incident must take existing conditions into consideration.

_(b) At the time of the incident, officials may implement low-impact protective actions in keeping with the
principle of maintaining radiation exposures as low as reasonably achievable (ALARA)
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Attachment 9.4
OVERLAY SELECTION FLOW CHART (FOR MANUAL PLUME VISUALIZATION)
' Sheet 1 of 1

OBTAIN METEOROLOGICAL DATA

RECORD WIND DIRECTION

RECORD WIND SPEED

RECORD PASQUILL STABILITY CLASS

WIND SPEED < 4 m/s WIND SPEED > 4 m/s
WIND DIRECTION WIND DIRECTION WIND DIRECTION
340°- 101° 102°- 209° 210°- 339°
USE DOWN VALLEY USE UP VALLEY OVERLAY USE CROSS VALLEY

OVEHLAEEEF\l/OUND OR GROUND OR ELEV. OVERLAYESEF:/OUND OR
(Blue) (Yellow) (Red)
PLACE OVERLAY OVER ALIGN OVERLAY ALONG
PLANT ORIENTATION POINT " WIND DIRECTION
1. Plant Orientation Point:

a. Using down valley overlay (Blue) align horizontal axis on 80° - 270° line with plume
extending south.

b. Using up valley overlay (Yellow) align horizontal axis on 90° - 270° line with plume extending
north.
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Attachment 9.5
WIND FIELD ORIENTATION MIDAS vs. PLUME OVERLAYS A
Sheet 1 of 1

NOTE:

The wind field orientation differs between MIDAS (Att. 9.2) and the Plume Overlays (Att. 9.4) at
certain wind speeds.

Based on the recommendations of consuiting meteorologists, the origin of the up and down
valley flow for low wind speeds (< 4 m/s) was changed to the center of the Hudson River (the
plume overlays isopleth’s origin was the super heater stack.) This is more representative of
the true met expectations.

The origin change results in the down-valley plume range going from 340° - 101° {o 349° -
101° for MIDAS.

As a result, the cross valley plume goes from 210° - 339° to 210° - 348° for MIDAS.
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1.0 PURPQSE
To describe the methods of estimating the whole body and thyroid doses to onsite and
offsite persons in the event of potential or actual accidental release of radioactivity to
the environment
2.0 REFERENCES

3.0

2.1 MIDAS user manual (ABS Consulting)
2.2 IP-EP-510, Meteorological, Radiological & Plant Data Acquisition System
2.3 |IP-EP-410, Protective Action Recommendations .

DEFINITIONS

3.1 MRPDAS - Meteorological, Radiological, and Plant Parameter Data Acquisition
. System — the system which provides meteorological, Reuter Stokes and certain
plant parameter data (VC Temperature, VC Pressure, Plant Vent and VC High
Radiation Monitors)

3.2  Total Effective Dose Equivalent (TEDE) — The sum of the Deep Dose Equivalent
(DDE) and the Committed Effective Dose Equivalent (CEDE).

3.3  Committed Dose Equivalent Thyroid (CDE Thyroid) ~ The dose equivalent to the
thyroid that will be received from an intake of radioiodine by an individual during
the 50-year period following the intake.

3.4 CEDE - Committed effective dose equivalent is the sum of the products of the
weighting factors applicable to each of the body organs or tissues that are
irradiated and the committed dose equivalent to these organs or tissues

3.5  Site Boundary - For Dose Assessment and Protective Action Recommendation
purposes the Site Boundary is the closest distance at which members of the
public would be exposed to a radioactive release. When the plume is traveling
toward the water, the distance to the nearest point on the far shore is used.

3.6 MIDAS - Meteorological Information and Dose Assessment Systerri — computer
software for determining source term, atmospheric dispersion, and dose
consequences

3.7  Source term — generic term for curies available for release or actually being
released. ‘Term’ in mathematics is any single factor in an equation. Hence
‘source term’, ‘dispersion term’, etc are simply portions of the equation for the
calculation

3.8  Ground level release — an effluent release point model that assumes that the
release point is at ground level, with no accounting for the additional mixing from
other release point factors such as height above the ground, plume temperature,
and exit velocity o
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3.9

Multiple Accident Run - Allows for dose calculations for accident releases
occurring simultaneously from different release locations at one or both units.

4.0 RESPONSIBILITIES

Dose Assessment staff in the Control Room (CR) and in the Emergency Operations
Facility (EOF) are responsible for assessing actual and potential planned and
unplanned radioactive releases to the environment. Attachments at the end of the
procedure may be used as a reference when stepping through a MIDAS dose
assessment calculation.

NOTE:

When a dose assessment is being performed you may proceed directly to the applicable
attachment in the procedure for the type of dose assessment being performed.

5.0 DETAILS

5.1 MIDAS is a menu driven computer system - menus are described below
throughout Section 5

5.2  Step by step option selection for each menu are shown in the attachments

5.3  MIDAS uses a segmented plume model with terrain and meteorology specific
wind fields. Displayed plumes are EXPECTED to have unusual shapes. (See
Section 5.12)

5.4  MIDAS also uses an automated plant data collection system ‘NDCIP’ which runs
in the background on the MIDAS computer

5.5 MIDAS Startup
5.5.1. PC computer system should be running with the program “NDCIP” active

NOTE:

NDCIP provides the automated interface between the plant data sources (e.g. Pl computer)
and the MIDAS system for automated plant monitor and meteorological data collection and
should not be closed by the user.

NOTE:

If NDCIP is not already active in the computer, it will start when MIDAS is started. In this case,
there will not be recent history or current automated data available until a data collection cycle

is completed.

5.5.2 Start MIDAS by ‘double-clicking’ on the ‘MIDAS Accident Calcs’ icon
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5.56.3 After a few second delay with a startup screen showing a photograph of
the plant, the accident dose startup menu screen will be displayed as
shown in Figure 1 below.

Figure 1 Example: MIDAS Startup / Menu Screen

m MIDAS - Accident Dose Calculation

(== (=]

& Start New Multiple Accident Run

- Sheet#1  MIDAS-NUVersion:1,5.16.010714

Unit Selection

' [indian Point

Site Selection

i e

I * CCR C EOF — |
& AUTOMATIC C MANUAL  SIMULATION

& Rocan Previous Run ¢ Recap Multiple Accident Run
e — — I - —
Date/Time Plant |Notes(Description) |

*

i
{
|
i
|

Delete Selected Recap | Purge Recap files |

[ Set Map Defaults

5.5.4 Ensure “Indian Point' is selected for the Site Selection on the upper left
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5.5.5 Select ‘Start New Run’ for calculations involving an accident at either Unit
2 or Unit 3; or, select “Start Multiple Accident Run for accident releases
occurring simultaneously from different release locations at one or both
units. (See Section 5.14).

a. ‘Recap Previous Run’ near the bottom left is the alternate button
selection for ‘Start New Run’

b. 'Recap Previous Run’ allows display of previously saved runs from
the list at the bottom of the page

c. ‘Recap Previous Run’ will generally not be needed in the initial
phase of dose evaluation but can be used if hard copy printouts of a
previous run are needed

5.5.6 Select the appropriate Unit (2 or 3) on the upper right

a. If more than one location is experiencing a release, a calculation
must be completed for each location.

e (ex. Unit 2, Unit 3, Spent Fuel Pool)
5.5.7 Select your location CCR or EOF
5.5.8 Select Automatic, Manual, or Simulation

NOTE:

Automatic should be selected whenever possible unless it is KNOWN that the automated data
is wrong, unavailable, or misleading.

NOTE:

Simulation uses automated DRILL data. Simulation should be selected whenever possible
during DRILLS uniess it is KNOWN that the automated drill data is wrong, unavailable, or
misleading.

NOTE:

Choosing ‘Automatic’ will force MIDAS to use any of the effluent and radiation monitor data
and meteorological data automatically collected from the plant computer system (Pl
computers). Manual will cause MIDAS to IGNORE this available data and will REQUIRE the
user to obtain and enter this data by hand.

5.5.9 Based on the choices of CCR/EOF and Automatic (Simulator) / Manual
the list of available choices in the ‘Accident Run Menu Selection’ will
change.
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NOTE:

To the user, Automatic and Simulator processes are the same, only changing the data source
for automatic data collection. Automatic and Simulator processes are generally referred to
throughout this procedure as ‘Automatic’.

5.5.10 The Automatic and Manual lists represent the same processes but using
or not using the automatically collected data

5.5.11 With ‘CCR’ selected, only the automatic (Menu G & Menu J) or manual
(Menu A & Menu D) quick dose projection is available as described in
Section 5.5.12.

5.5.12 With ‘EOF’ selected the following menus are available: Automatic

a.

Menu G — Auto Quick dose projection Plant Vent — this menu uses
automatically loaded data to project doses with minimal user
intervention or input required.

Menu H - Auto Enhanced dose projection — this menu uses
automatically loaded data but allows the user to select relevant
release points and other parameters

Menu | — Auto Met Event Tree - uses automatically loaded
meteorological data but uses a pull down event tree selection
process to determine source term and release rates instead of using
plant monitor data

Menu J — Auto Quick dose projection Steam Generator Tube
Rupture — this menu uses automatically loaded data to project
doses with minimal user intervention or input required.

Menu K-W — Auto Met Back Calculation — uses manually entered
offsite monitoring centerline plume dose rate readings to estimate
the release source term based on automatically collected
meteorological data. This menu option should generally not be used
if plant monitors are available.

Menu L — Auto Accum. Dose Last 24 Hr — uses the automated data
collected for the last 24 hours to summarize the total dose
committed for that period. This menu option would not generally be
used during the initial protective action phase of an event

Menu N — Auto Met Isotopic Entry — uses automatically collected
meteorological data and manually entered isotopic release data to
project dose — requires knowledge of release by isotope, e.g. from
an isotopic analysis of effluent stack samples.

Menu Y — Auto All Screens — is for re-creation of past events and
program testing and should not be used for emergency response
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Multiple Accident Run - Allows for dose calculations for accidents
occurring simultaneously at both units. (See Section 5.14).

NOTE:

If the automatic process identifies missing or bad data MIDAS will prompt the user for manual
inputs, even in automatic menu modes.

5.5.13 With ‘EOF’ selected the following menus are available: Manual

a.

Menu A — Quick dose projection — this menu assumes the release is
monitored and prompts the user for input of meteorological and
radiological data.

Menu B — Enhanced dose projection — this menu prompts the user
for manual input of release point, meteorological data, isotopic mix,
and effluent monitor readings.

Menu C —Event Tree - this menu prompts the user for manual input
of meteorological data but uses a pull down event tree selection
process to determine source term and release rates instead of using
plant monitor data.

Menu D - Quick dose projection Steam Generator Tube Rupture —
this menu assumes the release is monitored and prompts the user
for input of meteorological and radiological data.

Menu E-W -Back Dose Calculation — uses manually entered offsite
monitoring centerline plume dose rate readings and a pull down
event tree selection process to determine the isotopic mix to
estimate the release source term using manually entered
meteorological data. This menu option should generally not be used
if plant monitors are available.

Menu F — Auto Accum Dose Last 24 Hr — uses the data entered for
the last 24 hours to summarize the total dose committed for that
period. This menu option would not generally be used during the
initial protective action phase of an event

Menu M — /sotopic Entry — uses manually entered meteorological
data and manually entered isotopic release data to project dose —
requires knowledge of release by isotope, e.g. from an isotopic
analysis of effluent stack samples.

Menu X — Advanced Calcs All Screens — is for re-creation of past
events and program testing and should not be used for emergency
response

Multiple Accident Run - Allows for dose calculations for accidents
occurring simultaneously at both units. (See Section 5.14).
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5.6 MIDAS data input process

5.6.1 MIDAS accumulates automatically collected data or manually input data
into spreadsheets. There are two sets of four primary spreadsheets, one
set for manually entered data and one set for automatically collected
data.

5.6.2 Meteorological spreadsheet — includes date and time, wind direction,
wind speed, delta T (or stability class), and precipitation

a. Make certain that the proper met data is being applied when
entering data manually because several sets of meteorological data
are available from sensors at different levels on the primary tower
and from a backup tower.

b. Because all release points are treated as ground level, the speed
and direction values should be from the primary tower 10 meter
sensors and the stability should be derived from the 60 — 10 delta T.

c. The meteorological data spreadsheet is shown below in Figure 2

. Flgure 2 Example MIDAS Meteorologlcal Data lnput Sheet

SeiD: 1P
Uit ID: U2

o2y ——] T o -y
P SPD10|DIAT DT60-10 RAINT w
Fiming Hwa [0 {dog) | ldegc)orPEAG | L M. H (in/15min
L]
:30
- 45
;00
:15
- 30
- 45
e : 00
g lE!E“-SIMlﬂllSl-IICunm ___2 123 'd Ta
:30
- 45
- 00
215 53
17 : 30
17 - 45
18 : 00
18 : 15
18 :30
18 - 45
19 : 60
19 :15
19 : 30
19 :45
20 :00
20 :15
J20:30 . %
% CmtelDown ; Cmﬂdltalauuu { Z S L s _ﬁj
2 i i §
Sm“’ é Restore ! - Cancal } P;‘:‘:;:" g Copy . Paste i Clear ’ OK *

Excel |- From Excel
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5.6.3 Radiation Monitor & Flow spreadsheet - includes date and time, and input
fields for the plant effluent monitors, flow rates of release points, and the
containment dome monitors as shown in Figure 3. The sheet may contain
additional input columns to the right not shown in this screen view
dependent on the release points selected as active.

a. The content and columns displayed on this sheet are modified
based on the selection of the four release points

b. Columns for effluent monitors, dome monitors, flow instruments are
selected based on the applicability of each sensor to the selected
release points

Figure 3 Example: MIDAS Radiation, Effluent Monitor and Flow Data Input Sheet

= e S g

[ Rad Monilor & F low Data Edit - - 1S ot o B e

Side ID: 1P
Unit ID: U2
- Menu: B

O ate

5 [T N T B
Flaw | Releasn Flow
) | 8. i

T

Exposure Start/Rel Start/Cument

- - -
Copy Cell Down_| _ Copy Data Colection | _Copy Selected Fiow Dala Collection |
| Restore . | f H { Lo
Saveto | Previous | | i H B 5
Excel | FE:‘:I ' Seeen | COPY [ Pasta | Clear ; ox _ﬂ

5.6.4 Mix spreadsheet - includes date and time, and input fields for the ratios of
isotopes in a known mix in percent as shown below in Figure 4. The
sheet contains additional input columns to the right not shown in this

. screen view. The sheet will adjust the input percentages to total 100, so

mixes do not need to be in percent to be input.
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Figure 4 Example: MIDAS Effluent Isotopic Mix Data Input Sheet

4% 44 d AR S

“ﬂ,"f‘”“ Joud |y Ci4 |AR41 [EKRE3M |[KRWSM | KRS | KRS7 | KR8 |KR9Y | KRS0 Ixm:m x!»va:l]xmn ]x:-usq XE-135

o CRRC MR =t i —

1l

=«;z.=.-‘| i | k| e | e | s l o

Restora Pravious
From CSV Screen

Save ln
CsY

5.6.5 Isotopic Data spreadsheet - includes date and time, and input fields for
the concentrations or release rates and flow rates in a known mix. The
sheet contains additional input columns to the right not shown in this
screen view.

5.6.5.1 Before entering data, select if data is available in rate or
concentration in the selection menu as shown in Figure 5.
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Figure 5 Example: MIDAS Effluent Isotopic Sample Data Type Selection Menu

a.

Figure 6 Example:

Qivpe of Isotopic Values:

Select Method for Entering the Isotopic Values.

& iEnter Isotopic Release Rates

Enter Isotopic Concentrations and
Flow Rate

Cancel

With release rate selected the input process requires release rate in
uCi/sec for each isotope as shown in the input sheet in Figure 6

MIDAS Effluent Isotopic Sample Data Release Rate Input Sheet

Site ID: IP
D ate Release Pomnt 1 21D
10/28/09 u‘::‘l:. :z
Timing H:]Nn

H-3 C-14 AR-41 | KR-83M | KH-85M | KR-85 KR-87 KR-88 H KR-90 | XE-131M | XE-133M KE-’ISS XE-135M | XE-
Ci/sac) | (uCi/sec) | [uCi/sec) | (uCi/voc] Ci/zac] | [uCi/vec] m Ci/sac| ;Cihlcl {gCi/snc) | (pCi/rac) Ci/sec) Cil:‘

I 1

_Copy CeliDown_ |
| Restare | . ! | { 5
Saveto | | Previous | t i Release | &
Excal | E:':::: | Screen | Copy Paste { Clear i Point 1 | o B
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b. With release concentration and flow selected the input process
requires release rate in uCi/sec for each isotope as shown in the
input sheet in Figure 7

Figure 7 Example: MIDAS Effluent Isotopic Sample Data Concentration and Flow Rate Input
Sheet

il [T

NOTE:

The ISOTOPIC DATA sheets are release point specific. If more than one release point is
active you MUST enter data on sheets for each release point by clicking on the Release Point
button to the left of the “OK” to toggle between release point sheets

56.6  Under many circumstances when release points are changed or
calculation menu choices are changed MIDAS will provide a prompt to
initialize (‘New’) or retain the old (‘Edit Last’) data collection
spreadsheets as shown in Figure 8
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NON-QUALITY RELATED IP-EP- 340 Revision 7

Figure 8 Example: MIDAS Spreadsheet Initialization Selection Menu

5.6.7

5.6.8

5.6.9

5.6.10

5.6.11

5.6.12

5.6.13

Met Start - End Dates [}
; New

Edit Last

8 150 Stait- End Dates

The user MUST select ‘NEW' when first starting MIDAS, otherwise the
spreadsheet dates will be left over from the last time the program was
used and WILL cause dose projection errors.

When changing menus or release points, a similar prompt may appear. If
the dates of the various sheets shown are not consistent and are not
appropriate for the current calculation the user MUST select ‘NEW'.

Spreadsheet lines highlighted in the time column with RED are the start
time of the release.

Spreadsheet lines highlighted in the time column in LIGHT BLUE are the
start time of the dose assessment.

Because, for offsite protective action purposes, dose that has already
been incurred is not used for protective action decisions, the start of
release and start of dose assessment will not be the same except for
initial calculations.

Make CERTAIN that the spreadsheets contain data in the highlighted
lines. Meteorological data from previous lines is assumed to ‘persist’ into
the current time. Release data does NOT ‘persist’ and blank lines are
interpreted as NO RELEASE.

Buttons on the spreadsheets allow copying lines of data and pasting to
new lines, clearing lines of data, and saving and retrieving sheets to /
from Excel readable spreadsheet files.
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5.7

Release Points - There are four release points available in MIDAS
5.7.1 Release Point 1 - PInt Vnt — (Plant Vent)
a, represents releases from the normal plant ventilation system
b. R-44 and R-27 (Unit 2)
B R-14 and R-27 (Unit 3)
d. stack flow rate required for R14 / R44
5.7.2 Release point 2 — CAEJ - (Condenser Air Ejector)
a. represents releases from the condenser air ejectors / vacuum
system
b. R-45 (Unit-2)
C. R-15 (Unit 3)
d. offgas flow rate required
5.7.3 Release Point 3 — Stm Dmp - (Steam Dump)

a. represents releases from atmospheric steam reliefs and dump
valves

b. R-28, R-29, R-30, and R-31 (Unit 2)

R-62A, R-62B,R-62C, R-62D (Unit 3)
estimates of steam flow through the open valves is required
1. Flow instrumentation may not give valid values for
atmospheric releases through open ADVs or Safeties
2. Initial flow rates at high temperature and pressure may
greatly overestimate the total release if long durations are
assumed

5.7.4 Release Point 4 — Vap Cont — (Vapor Containment)

a. represents releases direct from the containment including damage
to containment and containment bypass releases

oo

possible unmonitored pathways

Containment dome monitors R-25, R-26 (Unit 2)
Containment dome monitors R-25, R-26 (Unit 3)
Estimate of flow rate required

® oo o
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5.7.5 All four release points are treated as ground level releases

a.

application of ground level release point model to station vent will
likely cause underestimate of offsite mixing and overestimate of
dose consequences of release

application of ground level release point model for the condenser
off-gas release is probably the best reasonable model

application of a ground level release to the atmospheric steam
relief release may significantly underestimate the offsite mixing
DURING THE FIRST SEVERAL MINUTES of a release and will
overestimate offsite dose consequences. After the steam system
is substantially depressurized, the ground level release model is
more appropriate

application of the ground level release for vapor containment
building leakage is likely the most appropriate model given
uncertainty in flow, height above the ground, and other relevant
parameters.

5.8 Times and timing in MIDAS

5.8.1 There are several timing concepts important to successful MIDAS dose
projections

5.8.2 Meteorological data

a.
b.

C.

Always provided in 15 minute average data

Averages are CENTERED on the 15 minute clock time e.g. the
1300 average is accumulated from 12:52:30 to 13:07:30
Manually entered data COULD be in instantaneous values but
may not represent the long term dispersion

5.8.3 Start Date of Exposure -

a.

The date and time for the beginning of calculation of dose
consequences

Because dose already incurred is irrelevant to protective actions,
this is typically set to the current time

Defaults times will be set to Meteorological times — e.g. HH: 08,
HH: 23, HH: 38, HH: 53
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5.8.4 Trip/Shutdown

a. The date and time of the plant trip or shutdown

b. Used to decay default and other isotopic information to adjust
isotopic mixes and monitor response factors based on mix

c. Should be set once at start of event

d. MIDAS will remember this value

5.8.5 Release time

a. The date and time of the start of the release

b. Different from start of exposure because previous releases are
kept track of in MIDAS and doses for the activity already in the
environment may be included in the dose assessment

C. Should be set to the earliest time of significant releases - should
NOT be the current time except for the first calculation.

d. Should be set once at start of event

e. MIDAS will remember this value

5.8.6 Remaining duration

a. Represents the approximate remaining duration of significant
releases
b. Used to ‘persist’ releases into the future
c. Four hours is the typical default.
5.8.7 Exposure time to be calculated
a. Specific times that projections will be provided for
b. Provides basis for plume plots, long term projections
C. At least one value should be 4 in order to provide specific
projection at the default duration
5.8.8 Daylight savings time
a. MET data is maintained in Eastern Standard Time (EST)
b. The Pl computer tags data strings with eastern daylight time (EDT)
when applicable
(o} Conflicting times will cause problems with auto data collection
d. MIDAS contains a data file (DST.txt) that tells MIDAS when to
assume EDT.
e. This file MUST be maintained annually due to possible changes in
EDT/EST changeover as federally mandated
f. MIDAS will subtract 1 hour from the Pl reported met string during

EDT based on the period defined in the DST.txt file.
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59 Automated Data collection
5.9.1 Automated collection of data is obtained from the EOFPI, U2PI, and U3PI

servers.

5.9.2 Short delays are expected between data collection at the source and the

availability of the data in the Pl servers.

5.9.3 MIDAS delays acquisition of data for about 75 seconds to ensure data is
updated. IF data collection is delayed longer than 75 seconds or there are
errors in the time in the computers, automatic data collection will fail.

5.9.4 Because the data collection into the Pl computers is dependent on the
time and timing of multiple Pl servers as well as other plant computers
and data loggers (met towers) bad or old data may be collected due to
delays in the data transfer path before MIDAS tries to acquire the data.

5.10 Event Trees

5.10.1 In some events source term may be developed or enhanced by selection
of plant conditions from an ‘event tree’

5.10.2 The event tree is based on the event trees in the NRC Response
Technical Manual but applies only the default noble gas to iodine mixes
of 10000:1 or 100:1 in use at IPEC.

5.10.3 As the name suggests, the event tree is a branching process that asks
questions based on previous answers

5.10.4 The event tree may have one or two branches after the initial trunk
question as shown in the example in Figure 9 below.

Figure 9 Example: MIDAS Event Tree Menu

Same As
Last for this

5.10.5 Each line is based on a pull-down selection list with the next branch
typically dependent on the answer to the previous branch.

5.10.6 There are four accident types, three isotopic mixes, and for steam
generator releases, two possible flow rates in event tree. The tree
selections are shown in detail in Attachment 9.1



IPEC -
I gy NON-QUALITY RELATED IP-EP- 340 Revision 7
=~ Enlergy, EMERGENCY PROCEDURE

PLAN

IMPLEMENTING

PROCEDURES REFERENCE USE Page 19 of 84

5.10.7 The event tree selects the isotopic mix and / or the curies available for
release by determining core condition, release conditions (flow rates etc)
and adjustments for the default Noble Gas to lodine ratios for each

accident type.

5.10.8 For unmonitored releases, the event tree will derive isotopic release rates
(mix and magnitude)

5.10.9 For releases with monitor data, the event tree will determine the isotopic
mix which is then applied to the total activity applicable for the monitor
reading to determine the magnitude of the release

5.10.10The selection of release point does NOT limit the event tree menu
choices. Therefore the user must ensure that the release point and the
accident type in the event tree are consistent. E.g. do not select release
point 1 and a steam generator tube failure event tree (more appropriate
for release point 3).

5.11 MIDAS Main input control page

NOTE:

Each time the NEXT arrow is selected, MIDAS will inspect the input parameters to test if there
is valid complete data for a successful dose projection and will provide warnings if data is
incomplete or invalid. Some of these warnings are informational and some are critical. The
warnings messages must be reviewed to determine if they are critical or not.

5.11.1 MIDAS uses a main input control page to sequence the user through the
input process. At each step, additional panes are shown as required as
described below for individual parameter input

5.11.2 The input control page is divided into four sections horizontally

5.11.3 The first section allows selection of release points and plume plot display
distance as shown in Figure 10. Default for the initial display radius is 16

miles
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Exit Flow to Envitonment {cfm)

iV [1]PLNT VNT

¥ [2] CAEJ

¥ [3]15STM DMP ; | g NEXT
I [41VAP CONT [ s | ﬂ

Exit l
&

5.11.4 CLICK on the NEXT down arrow to continue — the arrow label will change
to DONE and will turn green

5.11.5 ‘Exit’ terminates MIDAS and must be clicked TWICE to exit

NOTE:

Gray items are not used in the selected menu. Most users will not need these items during
emergency response activities

5.11.6 The second quarter pane of the screen inputs exposure start date/time
and desired calculation times and is shown in Figure 11 below. At least
one of these times should be 4 hours
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Figure 11 Example: MIDAS Main Input Page, second quarter pane section

e B o s T Y e g A

Exit Flow to Environment [cfm) @ Initial Display Badius: m
W [1]1 PLNT ¥NT
F-i:}:::_usé kv e G aas et __J ¥ [2) CAEJ DONE
v [3]1STM DMP ; { 0
[~ [4] VAP CONT f s |
Stast Date of Exposure Exposure Times. fhis)
10728709 16:38 to be Calculated
0] ;
O NEXT
O
Exit |
a8 |
[m—-

5.11.7 CLICK on the NEXT down arrow to continue

5.11.8 DEPENDING on the initial menu selection, the manual input
spreadsheets or the event tree will now be displayed

5.11.9 After completing the spreadsheets or event tree, or if automated data is
available, the previous Next down arrow will turn green and be relabeled
DONE.

5.11.10 Click boxes are displayed on the right of the third input page section for
each spreadsheet used as shown in Figure 12 below.

1. If all boxes are GREEN, MIDAS has determined that the input data
is usable for calculations — i.e. there is sufficient valid data for a
. projection at the current projection time
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2. If any box is RED, MIDAS has determined that the data for that
input item may not be usable.

3. If any box is RED, click on that box to repeat the input process for
that item.

Figure 12 Example: MIDAS Main Input Page, third quarter pane section

" Indian Point. Unit

Release Points Exit Flow to Environment [cfm)

sanuat Lnirg an Sproadshes __J ]7 [2] CAEJ
¥ [3]STM DMP § DONE
[~ [4] VAP CONT | 10/28/09 17:05:31 | !
Dose Caleulation Mode
10/28/09 16:38 to be Calculated
@ M 025 ]
© 2] DONE
o 3] z
[41 (2400 ] i

Helease tiption

&

5.11.11 CLICK on the NEXT down arrow to continue — the arrow label will change
to DONE and the arrow will turn green

5.11.12 The final section of the input page allows changing the Trip and Release
Start times, as well as the release duration as shown in Figure 13 below.
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Figure 13 Example: MIDAS Main Input Page, fourth quarter pane section

nit 2 Menu: B Sheet #2 Version:1.5.12.10160

Release Points Exzst Flow to Envuonment {cim} [} Initial Display Radius: mm

¥ [1] PLNT VNT
s tseodsheat | [ [2] CAE

doarsal by
W [3] STM DMP | . DONE
[ [4] VAP CONT [ opmTern | g

Dose Calculation Mode Start Date of Exposure Exposure Times (his)
10728709 16:38 to be Calculated

000

Date.Time of Tnp/Shutdown temamning Duration [his}
10728709 16:08 10/28/709 16:08 4.00

Remaining Release Duration Exit l

[ ] “at Cunrent Time [:] Trip Date from Cunient Time
.at Start of Release D ‘Minutes Since Trip '

5.11.13 Click ‘Start Calc’ to continue and start the offsite dose calculations

5.11.14 Calculations may take several seconds and are not complete until the
text displays are shown on the right side of the screen view.

5.11.15 MIDAS will complete calculations and show the default results page, a
plume plot of the integrated TEDE dose at 4 hours.
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5.12 MIDAS Output

5.12.1 MIDAS will display various plume plots depending on user selected
options as shown in Figure 14 below.

Figure 14 Example: MIDAS Plume Plot Output Displ

= INDIAN POINT I 4121601 2.6'N 137 57 10.6°W. Vercio 107509

ay Page

=

s

5 ety i i B
i =i
Site:  INDIAN POINT : Meriz B Enhanced Dose Projechion
Title: INTEGRATED TOTAL EFFECTIVE DOSE EQUIVALENT (TEDE) 4 - DAY Model: Projscted Plume Segment
Period: 4.00 How Expasure Cuent Time: 107287091713
. = Run Tine: 10/28/0817 10
’

Marual Enby of Met Data
S Curtent Met WS (m/s} 20 WO (rom}S0° ST D

Start of Expose: 10/28/0817 08

[} End of Exposure: 10/28/08 21 08

Start of Rcleate: 10/28/0916 08

End of Releate: 10/28/0921 08

Manual Enty of Mondor data

Currert Reloase Aate [Cifsect  1.0E-01

Totd Cr NG*1 4E+03 111 7E01 P2SED

Peak vahues

Peak TEDE 4 Dag (wem} 35501

Dirfiol SW  Dist fmdesk: 10

- Peak THY CDE (wem} 20

B Difto: SW  Dat(miest 03

Populslion Dose fmanemt. 4 5E+00

U8} Comou  Dose Exceeds PAG
Legend o) 10E+03

End Run it TEDE ThrodDE | EDE" Fieid Morkors lpopu.muul Phame Tiacks | SpecislReparts Ingaston Patiway i oxm
Manfestres | ZoomOul | IntogretedDoso | Exposuedhy |  Grophe i

NOTE:
MIDAS uses site-specific variable wind fields so the plume may not be linear.

NOTE:
MIDAS plot screen can be printed by clicking on the printer icon on the lower right

5.12.2 In addition to the plume plot, various input and calculated parameters are
displayed on the right side of the output page.

5.12.3 Numerous plume display options are available by selecting the buttons at
the bottom of the frame. Clicking on these buttons activates additional
features or toggles display options
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NOTE:

Most of the plume display option buttons require clicking on the CONFIRM button on the lower
right to redraw the display. The CONFIRM button will blink when required.

5.12.4 POI activates a Point of Interest pointer. Selecting POI and clicking on
any point on the active plot will cause a point specific value to be shown

on the plume plot.

NOTE:

Changing the plume display by selecting a different plume or zooming the display will clear the
points of interest. Two points of interest are shown in the plume plot in Figure 14 above

5.12.5 TEDE will display various options for the Total Effective Dose Equivalent
calculation based on the yellow buttons below (see Sections 5.12.6

through 5.12.8)

5.12.6 Integrated dose button toggles between integrated dose and dose rate

display

5.12.7 Exposure 4 hr toggles between the four calculation display times

previously input in the second section of the input page

5.12.8 Graphic toggles between graphic on tabular display. Generally the
graphic display is more useful for emergency response; tabular reports
are available elsewhere (see below)

5.12.9 Child Thyroid CDE (previously referred to as TODE) will display various
options for the thyroid specific organ dose calculation based on the yellow
buttons above (see Sections 5.12.6 through 5.12.8)

5.12.10 EDE will display various options for the external photon dose based on
the yellow buttons above (see Sections 5.12.6 through 5.12.8)

5.12.11 Field Monitors will display various options for external photon dose rates
with overlay projected photon dose and measured dose (or dose rate) at
the Reuter Stokes monitors and field monitoring points as shown in
Figure 15 below (view zoomed in compared to the view above)

5.12.12 Points with two values are Reuter Stokes locations
a. C - MIDAS calculated value

b. M - Reuter Stokes monitor reported value (in this case M values are
zero because the data was not being collected)

c.  Calculated values (dose or dose rate) for predefined field monitoring

points are shown at the ‘circle and plus’ crosshairs
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Figure 15 Example: MIDAS Plume Dlsplay with Reuter Stokes and Monitoring Location Data
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5.12.13 Population Dose will display a plot of integrated population dose

5.12.14 Plume Tracks is a simplified display of the plume. This is useful to
highlight the possible meander of the plume. Lateral contours are not
shown.

5.12.15 Special Reports will generate text reports of input and output parameters
which can be printed and will start the Form 1 input process

5.12.16 Dose Summary provides the simplified dose and release summary
including affected sector and affected ERPAs in a single page. This is
probably the most useful report and is shown in Figure 16 below.




A IPEC
== NON-QUALITY RELATED IP-EP- 340 Revision 7
~ Enlergy, EMERGENCY PROCEDURE
PLAN
IMPLEMENTING
PROCEDURES REFERENCE USE Page 27 of 84
Figure 16 Example: MIDAS Dose Summary Report
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