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¢ EPIP-0SC-16-1

Fort Calhoun Station Unit No, 1
EMERGENCY PLAN IMPLEMENTING PROCEDURE
EPIP-0SC-16

EMERGENCY TEAM

. PURPOSE

The purpose of this procedure is to provide instructions for personne!
assigned to Emergency Team positions.

I1. PREREQUISITE

Both the primr¥ and alternate individuals filling a particular Emergency
Team position, TAG No. 1 through TAG No. 24, have been fully trained and
are aware of their duties and responsibilities.

IT1. PRECAUTIONS
None

Iv. PR R
Upon activation of the Initial Response Organization, those individuals

assignec to a position on the tnrrncy Team will carry out their assignment
as detailed in Appendix 1 of this Implementing Procedure.

ISSUERD

FEB 26 1387
FC/EPIP/03 ’ R4 02+26-87



EPIM-0SC-16-2
$

Fort Calhoun Station Unit No. 1
EMERGENCY PLAN [MPLEMENTING PROCEDURE

EPIP-0SC-16
APPENDIX-1
EMERGENCY TEAM
A, TAG 1 -~ RECORDER/PHONE TALKER
Reporting Location:
Technical Support Center
Reports To:
Site Director
i 1bi11

After receiving call to report to his/her duty station, Recorder/Phone
talker will contact the other Recorder/Phone talker and determine who
will report to the TSC and who will continue the [nitial Response
Organization Call List. [f the Recorder/Phone talker who is going to
continue the call list 1s contacted at home he/she will remain at home
and continue the call 1ist unti! completed for the Emergency Action Level,
or unti] notified that no further calling is necessary. The other
Recorder/Phone talker will report to the TSC, pick up the proper tag

from the TSC Tag board and inform the Site Director of their presence.

Sets up, operates and maintains the tape recorder,

Briefs the Site Director on accident status and present conditions when he
arrives,

Maintains eme y log book, Clerical assistance is available through the
Security and Administrative Supervisor,

Performs telephone communications.

Receives Operational Data from the Control Room and posts this data on the
“FCS Emergency Status Board."

Assumes responsibility for the Confarence Operations (COP) Network from the
Control Room when the Site Director assumes emergency response actions from
the Shift Supervisor,

Man the Conference Operations (COP) Network and provide updated information

to State and County officials as directed by the Site Director until
transferring COP Network responsibility to the E.0.F, Communicator,

IS8V D
FC/EPIP/03 FEB 26 1987 RE 022687




EPIP-0SC-16-3

APPENDIX-1
(Continued)

TAG 2, 3 - EMERGENCY RE-ENTRY TEAM

Reporting Location:
Operation Support Center Extension in Technical Support Center Building.

Report To:
Health Physics/Chemistry Supervisor when re-entry team required.

Sastc Responsibilities:

Re-entry Team personnel will report and receive instructions from the
HP/Chemistry Supervisor thru the Monitor Coordinator.

Procures emergency kit, monftor kits, air samplers, and breathing equipment
from storage area.

Obtains and battery checks high range survey instruments,

Obtains a set of protective clothing. Dons shoe covers and coveralls, checks
out and puts on a TLD and high range dosimeter. Mas other protective
clothing ready to don on instruction from Monitor Coordinator,

Checks out a self-contained breathing apparatus for readiness to use. Checks
the mask for proper fit,

Prepares for entry to the Auxiliary Building, verifies proper dress with the
Monitor Coordinator,

Enters the Auxiliary Building as directed by the Mealth Physics/Chemistry
Supervisor and instructed by the Monitor Coordinator.

Performs assigned tasks such as (a) search and rescue of injured person(s),
(b) emergency repair to equipment and (c) assistance to Operations in
performing corrective actions,

ISSVED

FEB 261987
FC/EP1P/03 R4 02-26-87
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EPIP-OSCI 16-4

APPENDIX-1
(Continued)

C. TAG 4 - DOSE ASSESSMENT OPERATOR

Reporting Location:

Technical Support Center Building, Room 107

Reports To:

Health Physics/Chemistry Supervisor

Coordinates With:

s;:orgémur until the Health Physics/Chemistry Supervisor arrives at

t .

Basic Responsibilities:

1. Sets up and establishes maps and overlays pertinent to the emergency
conditions.

2. Establis’ies direct-1ine communications with the Control Room {f
information 1s not already available in the TSC to obtain meteorological
and radiological data needed to perform Dose Assessment, FC-197
“Meteorological and Radiological Data Worksheet" will be used to record
this data.

3.  Obtain manual Dose Assessment Data from the Control Room and enter the
information into the computer prior to performing normal computer
operations,

4, The Meteorological and Radiological Data Worksheet (FC-197) revision
number and date will be verified by referring to EPIP-EOF-6 Section M
in the official set of Operating Manuals maintained in the TSC prior
to their use.

§, Calculates airborne activity, dose rate and integrated dose for
locations outside the plant structures and enters this data on FC-195,

6. Ensures the Mealth Physics/Chemistry Supervisor {s receiving calculated

data.

M::i;t :M‘!uo osmeorgn:‘cmmn Supervisor on avaluation of
radiologica ta as r
Y ¥ T

FC/EPIP/03 FEB 261987 RE  02.26-87



EPIP-0SC-16-5

0 APPENDIX-1
(Continued)

C. TAG 4 - DOSE ASSESSMENT OPERATOR (Continued)

Maintains data in a current status.

Refers to EPIP-EQF-6 Section H "Onsite and Offsite Duse Assessment using *
the computerized program" when performing dose ass. “sment duties with |
the computer, ‘

Refers to EPIP-EOF<6 "Onsite and Offsite Dose Assessment”, for step-by-step
Procedures using plant parameters and effluent monitors to determine source
term,

Contact the National Weather Service in Omaha, telephone numher
9-1-402-571-8351, and request pro,{ocm meteorological weather
information 1f necessary to make long term dose exposure projections,

C ISSUED

FEB 26 1987

FC/EPIP/03 R4 02-26-87



-
.

EP1P-0SC-16-6
'

APPENDIX-]
(Continued)

D. TAG 5, 6, 7 and @ - OFFSITE MONITOR

Reporting Location:

Operation Support Center Extension in Technical Support Center Building

Reports To:
Monitor Coordinator

Basic Responsibilities:
Obtains monitoring kit, air sampler, water sampling bottles and vehicle,

NOTE: A set of keys for the vehicles are located inside each of the
offsite monitor team kits, Kits are numbered to correspond
with the OPPD vehicle fdentification number,

Informs the Monitor Coordinator/Dose Assessment Specialist prior to any
departures,

As directed, proceeds to designated location and takes samples as assigned
and analyzes air samples,

Labels each sample and saves separately in nlastic bags in accordance with
EPIP-EOF-], “Eme y Instrumentation and Equipment”, This procedure |
describes in detal] how the samples are to be collected and analyzed,

Reports results to the Monitor Coordinator by radio thru the radio operator,

Tag 16, when the Recovery Organization has n activated, the offsite
mi::rts'm will be under the control of the Dose Assessment Specialist |
at t ’

Communicates with the Emergency Response Facilities on Channel No, 1, the
dedicated radio 1ine for emergency field communication, Other channels can
be used {f problems develop.

Review plant conditions and projected or known release information with

Monitor Coordinator or Dose Assessment Specialist perfodically while in
plume sectors,

IssveoD
FC/EPIP/0) FEB26 1987 R4 02-26-87
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EPIP-0SC~16-7

APPENLIX<1
(Continued)

TAG 9 and 10 - GATE MONITOR

Reporting Location:
General Services Building

Reports To:
Monitor Coordinator

Basic Respons 1bi)ities:

Notifies the Monitor Coordinator by telephone when he arrives at his work
location to obtain any special instructions,

Obtains available friskers from the storage area, checks batteries and
makes preparations for monitoring personnel and equipment,

Monitors all personnel exiting the plant area: Paying particular attention
to hands, feet and head area,

Sends contaminated personnel to the West entrance of the General Services
Building for entry to the personne! decon station,

Monitors all emergency team members returning from the plant closely for
contamination; properly bags anti-contamination clothing, {f contaminated.

Monitors all vehicles leaving the plant; Nﬂ»z particular attention to

vehicle tires and top., Vehicles returning to the site will not be routinely
monitored unless specified by Monitor Coordinator,

Issuep

FEB 26 1987 RE  02+26-87
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)

APPENDIX~1
[Continued)

TAG 11, 12, 13 and 14 - ONSITE MONITOR
Seporting Location:

Operation Support Center Extension in Technical Support Center Building

Raports To:

Monitor Coordinator

Basic Responsibilities:

Obtains a full set of protective clothing including a full face respirator,
TLD and high range dosimeter.

Obtains a survey instrument, clipboard, pencil and survey maps from the
emergency locker,

Reports to the monitor assembly room and informs the monitor Coordinator of
his arrival,

Informs the Monitor Coordinator of any departures from the TSC,

Maintains survey of on site affected areas. One monitor team will use a
vehicle for survey and inspection, 1f required,

May perform in-plant surveys as directed by the Site Director or Monitor
Coordinator.

vmull{ inspect the owner controlled area for personnel occupancy, Owner
controlled area consists of the property within the site boundary and the
strip of exclusion land directly across the Missour! River which can be
viewed from the screen house.

Performs habitab!iity check of the Guard Building, Storeroom and a survey
of the General Employee Training Building,

[f the early warning sirens have sourded (site area and general emergencies)
instruct all non-emergency workers to vacate the owner controlled area,

If & site or public evacuation has been declared, report all refusals to

vacate by non-emergency workers immediately to the Monitor Coordinator who
will notify the appropriate county sheriff,

ISSUED

1
FC/EPIP/0) adidy Re 0242687




EPIP-0SC-16-9

APPENDIX-1
(Continued)

TAG 11, 12, 13 and 14 « ONSITE MONITOR (Continued)

After inftial surveys and inspection have been completed, report back to the
monitor assembly area to receive more directions from the Monitor Coordinator
for continuing surveys,

Return all sample and survey results to the Sample Counter/Dosimetry [ssuance
ET TAG 21,

Jse dose rate sample log (Figure EPIP-0SC~13.1) to record all dose
survey data which includes time of survey, location; type of survey,
Beta or Gamma; dose rate in mrem per hour; and name of surveyor, I8¢

’
)

top of the form, i in the date and the instruments used and serial
numbers.

ISSUVED
FEB 26 1987
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Lontinued

MONITOR COORDINATOR

leporting Location

Technical Support Center Building,
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APPENDIX-1
(Continued)

TAG 15 « MONITOR COORDINATOR (Continued)

In coordination with the HP/Chemistry Supervisor, directs onsite and offsite
teams when to don protective clothing,

Ensures habitability checks are performed in the Guard Building, Storeroom,
General Employees Training Building and the helipad as necessary,

Ensures ali radio transmissions during drills and/or exercises start and end
with “THIS IS A DRILL MESSAGE" or "THIS IS AN EXERCISE MESSAGE".

Ensures off-site and on-site monitor teams are briefed on changing plant
conditions and known or projected release information, periodically when
teams are in plume sectors,.

Maintains dosimetry log on each of the off-site monitor team members
Records, on the monitor locations map, monitor team location, survey results

and time surveys were taken for each of the field monitoring teams PP
teams and state teams

ISSUED
FEB 2 6 1987




APPENDIX-1
ontinued)

TAG-16 - RADIO OPERATOR

Reporting Location:

Operation Support Center Extension in Technical Support Center

Reports To

Monitor Coordinator

Basic Responsibilities

itablishes and maintains radi ymmun i ion with
the access road Security Guard from the T5C Building,

NOTE The ffsite Monitor m ! se dedicated

for communicat

je

transmitted |

v
ransmits radi $sages as {{rected

Members.

Authorizes onsite entry of the Recovery Organi
response personnel from prepared |ist Relay
)f other personnel as directed by the Monitor

uring drills and/or exercises ensures all
jtart and end with "THIS IS A ORILL MESSAG

XERCISE MESSAGE" 1ppropriate

ISSUERD
FEB 26198/




EPIP-0SC-16-13

APPENDIX-1
(Continued)

TAG 17 - MESSAGE DISTRIBUTION/CLERICAL SUPPORT

Reporting Location:

Operation Support Center Extension in Technical Support Center Building.

Reports To:

Security and Administrative Supervisor

Basic Responsibilities:

Reports to the TSC and checks in with the Security and Administrative
Jupervisor,

Responsible for the collection and distribution of message traffic within the
TSC.

Performs other administrative duties as required,.

ISSVUED
FEB 261987




EP[FL0SC-16-14
i

APPENDIX-1
(Continued)

TAG 18 - RESCUE SQUAD MONITOR

Reporting Location:
Operation Support Center Extension in Technical Support Center Building

Reports To:
Monitor Coordinator

Basic Responsibilities:

Receives instructions from the Monitor Coordinator i.e. name and location
of injured personne! and if the injured person is contaminated.

Obtains a radiation survey instrument and performs operational check. Also,
obtains a personnel air sampler,

Obtains four (4) high-range, zeroed pencil dosimeters.

Meets the Rescue Squad and issues a dosimeter to each member and ensures they
are dressed in protective clothing if the injured person is contaminated.
Briefs them on the location and probable condition of any casualties.

Briefs the Rescue Squad on radiation hazards and other precautions to be
t‘k.ﬂ. .

NOTE: The Rescue Squad personnel do not normally enter the auxiliary
building unless personnel injuries dictate this entry is necessary.
The squad will normally be met with the injured personnel at the
north emergency exit,

Accompanies the Rescue Squad to pick up casualties and provide, rddiological
coverage during the trip to; the hospital,

Furnishes hospital personnel with the following information, {f known:
(a) Types and extent of radiation exposure.

(b) Levels of external contamination,

ISSUED

FC/EP1P/03 FEB 261987 RE  02-26-87



EPIP-0SC-16-15

APPENDIX-1
(Continued)

TAG 18 - RESCUE SOUAD MONITOR (Continued)

(c) Probability of internal contamination.

Collects, reads and records pencil dosimeters from Rescue Squad personnel,

Ensures that the Squad members, vehicle and equipment are free of
contamination prior to release.

ISSUED
FEB 261987

FC/EPIP/03




APPENDIX-1
(Continued)

K. TAG 19 - PERSONNEL DECONTAMINATION

Reporting Location:

Operation Support Center Extension in Technical Support Center Building

Alternate Location:

General Services Building

Reports To:

Monitor Coordinator

Basic Respensibilities:

Reports to the Monitor Coordinator for a oriefing.

Will aid in the decontamination of personnel using facilities specified by
the Monitor Cocrdinator.

The following equipment will be available for use:

a) Frisker (RM-14/15/19)

(b) Step-off pad with undress area

¢) Containers for contaminated clothing

NOTE : Each individual who is contaminated or who has contaminaced

clothing must have this clothing bagged individually with the
person's name and the time placed on each bag.

(d) Cleaning materials (soap, brushes, towels, etc.)
e) Clean clothing (1.e., paper coveralls and shoe-covers),

Jses procedure EPIP-EOF-10, "Personnel Decontamination”, to brief personnel
on decontamination methods to use (i.e., complete shower, wash hands, etc.

ISSUED
FEB 261987

FC/EPIP/03 R4 02-26-87




EPIP-0SC-16-17

APPENDIX-1
(Continued)

K. TAG 19 - PERSONNEL DECONTAMINATION (Continued)
NOTE : Complete showers should be avoided unless absolutely
necessary to prevent spread of contamination to other
parts of individual's body.
Keeps Monitor Coordinator briefed on personnel decontamination status.

Records names and survey results, initial and final, of personnel admitted to
decontamination station.

ISSUED

FC/EPIP/03 FEB 26 1987 R4 02-26-87
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'

APPENDIX-1
(Continued)

L. TAG 20 - CUNTROL ROOM DATA COLLECTOR

Reporting Locuation:
FCS Control Room

Reports To:
Operations Support Manager

Basic Responsibilities:

1. Collect operational, meteorological and radiological cata from
instrumentation and computer equipment in the Control koom.

2. Information collected is recorded on appropriate Fort Calhoun forms.

(a) Complete all items, as appropriate for accident, on FC-194, If a
particular item does not apply enter "N/A",

(b) Complete all items in Sections I and II, as appropriate for
accidert, on FC-197. For items that do not apply enter "N/A",

3. Deliver completed forms to; the Control Room communicator (phone talker)
who will ir-turn relay the information to phone talkers in the 0SC, TSC
and EOF.

4, Data must be collected and provided to the C. R. communicator evary 15
minutes.

ISSUED

FEB 26 1387

FC/EPIP/03 R4 02-26-87
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APPENDIX-1
(Continued)

M. TAG 21 - SAMPLE COUNTER/DOSIMETRY I[SSUANCE

Reporting Location:
Operation Support Center Extension in Technical Support Center Building.

Reports To:
Monitor Coordinator

Basic Responsibilities:

Ensures that all team memhers needing TLD"s and Jdosimeters have them.

NOTE : A1l dosimeters will be zeroed before being issuead.

Maintains the TLD/dosimeter log.

Sets up a ceunting station and counts all samples brought into the TSC and
reports results to the Monitor Coordinator. Ensures that all samples are
saved and labeled for future counting if needed.

Collects radiation monitoring devices from team members as they return from
assigned tausks.

Keeps the Monitor Coordinator informed on counting results/personnel
exposure.

ISSUED
FC/EPIP/03 FEB 26 1987 RE 02-26-87
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‘

APPENDIX-1
(Continued)

N. TAG 22 - QUTSIDE COORDINATOR

Reporting Location:
General Services Building

Reports To:
Monitor Coordinator

Supervises:

A1l persconnei that have evacuated the plant

Basic Responsibilities:

Contacts the Mon' *or Coordinator in the TSC by telephone for instructions.

Coordinates outside activities in the vicinity of the entrance gate and
general assembly area during NOE and Alert Emergencies.

Reports to the EOF for re-assignment during "Site Area Emergency" and
“General" Emergencies requiring site evacuation.

Ensures that all personnel that have evacuated the plant are in two groups:

(a) Personnel exiting from the auxiliary building area
or

(b) Personnel exiting the uncontrolled areas of the plant.

Ensures that all contaminated personnel are sent to the emergency decon
station,

Ensures that all vehicles leaving the plant area are monitored (except
emergency vehicles).

Reports names of any contaminated/injured personnel te¢; the Monitor
Coordinator.

ISSUED
FC/EPIP/03 FEB 26 1387 R4 02-26-87
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APPENDIX-1
(Continued)

TAG 23 - EOF INFORMATION SPECIALIST

Reporting Location:

Emergency Operations Facility

Reports To:
Site Director until the Recovery Manager takes full authority

Coordinates:

EOF Technical Liaison

Media Release Center

Site Director

Recovery Manager when Recovery Organization is activated

Responsibilities:

Monitors status of emergency and relays timely and accurate information to
the Media Release Center (MRC).

Maintains information time log for post emergency reference.

Refer to M.2.6.2 for primary responsibility as related to the Recovery
Organization.

Refer to EPIP-RR-40 for reporting assignment and basic duties.

ISSUED

FC/EPIP/03 FEB 26 1987 R4 02-26-87
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APPENDIX-1 ]
(Continued)

P. TAG 24 - EOF TECHNICAL LIAISON

Reporting Location:
Emergency Operations Facility

Reports To:
EOF Information Specialist

Responsibilities:

Monitors status of emergency and assists EOF Information Specialist in
collecting and interpreting nuclear-related data.

Serves as the EOF contact for technical liaison assigned to assist official
spokesperson at the Media Release Center (MRC).

Refer to M.2.6.3 for primary responsibility as related to the secondary
organization.

Refer to EPIP-RR-41 for reporting assignment and basic duties.

ISSUED

FC/EPIP/03 FEB 26 1987 R4 02-26-87
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EPIP-EQF-6-1

Fort Calhoun Station Unit No. 1
Emergency Plan Implementing Procedure
EPIP-EOQF-6

Onsite/Offsite Dose Assessment

I. PURPOSE

A. This procedure provides instructions and calculations necessary to
determine projected:

L. Whole Body Dose Rates at the Site Boundary
2 Thyroid Dose Rates at the Site Boundary

3. Lung Dose Rates at the Site Boundary

4 Whole Body Dose Rates for Offsite Locations

wun
.

Thyroid Dose Rates for Offsite Locations

6. Lung Dose Rates for Offsite Locations

7. Integrated Whole Body Doses for Selected Locations
8. Integrated Thyroid Doses for Selected Locations

9. Integrated Lung Doses for Selected Locations

10. Projected Activity at the M.U.D. Intake Due to
Radioactive Liquid Releases

B. This procedure provides instructions and calculations necessary to
determine actual offsite dose rates and verify activity release rates
utilizing information from the onsite and offsite monitor teams.

C. This procedure providés instructions and calculations necessary to
determine whole body dose from the contamination released through the
plant stack and deposited on the ground.

D. This procedure provides step by step instructions for onsite/offsite
dose assessment using the computer system. .

I1. PREREQUISITES

A. A radioactive release is suspected or known to be in progress.

B. The person performing dose assessment is trained in the use of and
familiar with this procedure.

ISSUED

FC/EPIP/01 FEB 26 187 R10 02-26-87



EPIF-g0F-6-2

'

[I1. PRECAUTIONS

A'

FC/EPIP/01

This procedure has been prepared primarily for use by shift personnel in
the Control Room. However, it may also be used by any dose assessment
personnei as an alternate method to computer assessments., When so used,
the appropriate personnel titles and asmergency facility should Se
substituted for those identified in this procedure.

This procedure is divided into eight sections:

l.

Section A - Assessment of airborne releases from the ventiliation
stack. This section will be used for high readings on efflyent
monitors:

a. RM-052 (use only if RM-062 is out of service)

b. RM-060 (if RM-060 is offscale high, refer to 0I-PAP-7 for
using RM-063 accident filter)

c. RM-062

d. RM-063L
e. RM-063M
f. RM-063H

Section B - Assessment of airborne releases from the main steam
Tine. This section will be used for high readings on:

a. R"'OG‘
Section C - Assessment of airborne releases from design containment

Teakage when the containment is isolated. This section will be
used for nigh readings on:

a. RM-070
b. RM-071
c. RM-072
d. RM-073
e. RM-074
f. RM-075
g. RM-091A/B (use only if RM-070 through RM-075 are
offscale/inoperable)

Section D - Assessment of airborne releases using key isotopes from
air samples. This section will be used if process monitors are
offscale/inoperable.

ISSUED

FEB 25 187 R10 02-26-87



‘ EPIP-EQF-6-3

II1. PRECAUTIONS (Continued)

(" 5. Section E - Assessment of liquid releases indicated by high
readings on RM-055/'55A, or an uncontrolled release from the
monitor tanks to the river.

6. Section F - Determination of actual offsite dose rates and
verification of activity release rates by utilizing information
from the onsite/offsite monitor teams.

7. Section G - Determination of contamination release through the
plant stack by providing a relationship between the effluent
radiation monitor readings and the amount of contamination on the
ground and the resulting whole body gamma dose rates.

8. Section H - This section establishes step by step instructions for
onsite/offsite dose assessment by use of the computerized program.

Instructions for the operation of the Tektronix-4105 computer
terminal and the GE Terminet printers are listed step by step.

( ISSUED

FC/EPIP/01

FEB 26 187 R10 02-26-87




o EPIF-EQF-6-A-1
)

IV. PROCEDURE

A. Section A - Assessment of Airborne Releases From the Ventilation Stack.

1. The Shift Supervisor or his designee, upon receipt of an alert or
alarm indication on one or more effluent process monitors, shall
assign the Shift Chemist to perform dose assessment. The Shift HP
will be used as the alternate.

2. The person assigned to dose assessment will perform dose assessment
determinations for Site Boundary, 2 miles, 5 miles, and 10 miles
every 15 minutes until relieved or directed to stop by the Shift
Supervisor or his designee. Dose assessment will be completed in
accordance with the following:

a. Obtain the "Dose Assessment Forms Booklet" from the Control
Room Emergency Gear Locker.

b. Determine the process monitor to be used for the calculations
in accordance with the foilowing:

1. For noble gas (whole body) stack release use:

a. RM-062

b. RM-052 (if RM-062 out of service)

c. RM-063L, M, H (if RM-062/052 are offscale high)
1. For iodine (thyroid dose) stack release use:

a. RM-060

b. RM-063 accident filter (I.A.W. OI-PAP-7)
(If RM-060 is offscale high or out of service)

¢. Obtain Attachment A-1 "Airborne Release Data
Record - Ventilation Stack". Collect and record
the following data for each process monitor
assessment:

1. Date and Time

2. Present (or Average) Wind Speed - Wind speed
meter is located on the north wall of the
Control Room above the fire control and alarm
panels (AI-184), or obtain wind speed from the
Plant Computer by requesting information from
operations personnel. Record wind speed; use the
estimated average if the reading is unstable.
Average wind speed should be used if the release
has been continuous.
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IV. PROCEDURE (Continued)

3.

Present Wind Direction - Wind direction meter is located
on the north wall of the Control Room above the fire
control and alarm panels (AI-184), or obtain wind
direction from the Plant Computer by requesting
information from operations personnel. Record wind
direction; use the estimated average if the reading is
unstable.

NOTE: This is the direction that the wind is coming
from.

Present Delta Temperature (aT) - AT meter is located on
the north wall of the Control Room above the fire control
and alarm panels (AI-184), or obtain AT from the Plant
Computer by requesting information from operations
personnel.

Stability Class - Using the table and the AT from Step 4,
determine the stability class and circle the correct
designation. When a .T is common to two stability classes,
use the class nearest to class G.

Stability Conversion Factors - A1l graphs are based on a
single stability class to reduce the total number of
graphs needed. Therefore, correction factors are needed
to adjust dose rates for other stability classes. Simply
locate the applicable stability class in the left column
(from Step 5), and circle all four factors that fall to
the right of the class. The factors will be used to
adjust the dose rate value in a later step.

Affected Sectors - Usin? the overlay map located on the
west wall of the Control Room, place the overlay
centerline on the downwind exposure pathway (180° from
the wind direction recorded in Step 3). Using the
appropriate stability class, locate the applicable lines
on the overlay. This will outline the projected plume
width, Determine the sectors in the plume pathway and
record these sectors.

Stack Flow Rate - Stack flow rate meter is located behind
the control panel on Al-44, The meter number is FR-758.
Meter reading is in standard cubic feet per minute (SCFM)
times one thousand.

Stack Flow Factor - Graphs are based on a stack flow rate
of 72,500 SCFM, If actual stack flow rate is different,
the flow rate must be corrected. To correct this, divide
the actual stack flow rate by 72,500,
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’
[V. PROCEDURE (Continued)

10. Process Monitor Reading (GCPM) - Record monitor
reading(s) in gross counts per minute (GCPM) from
affected monitor(s), or dose rate from the 3M-063 #ilter.
[t may be necessary to use the chart recorder to
determine GCPM if the release has been terminated.

11. Calculated Release Rate - Perform release rate
calculation at the bottom of the graph(s). Record the
results in curies/second.

12, Actual Release Rate - Multiply the calculated release
rate (Step 11) by the stack flow factor (Step 9). Record
the results in Curies/Second.

13. Projected Duration of Release - The Shift Superv.sor or
his designee must determine the projected duration of the
release. This information is required to calculate the
projected total dose to a given area. Record this number
in hours or a decimal notation for a fraction of an hour.

14, Indicated Dose Rates - Using the selected graphs, locate
GCPM at the bottom, plot up to the oresent wind speed.
[f wind speed falls between the ind cated slopes,
estimate where the lines would intersect. From the point
of intersection, plot to the left to find the indicated
dose rate. Record the dose rate in REM/Hr for each
location.

a, For RM-060 and RM-063 filter, a sample time must be
used, which will affect the actual graph results.
The graphs are based on a 15 minute sample time. To
compensate, multiply the indicated dose rate from
the graph by 15 minutes and divide by the actual
sample time. This should be the time since the
accident happened. Record the results in REM/Hr for
each location.

15. Actual Dose Rate - Multiply the indicated dose rates
(Step 14) by the Stability Conversion factors for each
location (Step 6) and then multiply the result by the
Stack Flow Factor (Step 9). Record the results in
REM/Hr,

16. Total Projected Dose to a Selected Location - Multiply
the actual dose rates (Step 15) by the projected duration
of release (Step 13). Record total projected dose to the
selected location in REM for each location,
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Iv. PROCEDURE
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(Continued)

17. Report Results to the Shift Supervisor or his designee -
Much of the information that has been recorded will be
used on required report forms which must be completed
within 15 minutes of accident classification. Expedite
the completion of this form in a clear and accurate
manner. Then report this information to the Shift
Supervisor or his designee.

18. Protective Action Recommendation - The Shift Supervisor
or his dcsi?nee will compare the total projected dose to
a selected location (Step 16) to the Protective Action
Guidelines on the bottom of the "Airborne Release Data
Record - Ventilation Stack". After determining the
proper recommended actions, he will initial Attachment
A-1, and relay the information to the appropriate offsite
government agencies.

d. After completion of the "Airborne Release Data Record -
Ventilation Stack" for the affected monitors, standby to
repeat the process using new data sheets. Dose assessment
must be completed every 15 minutes until relieved or directed
to stop by the Shift Supervisor or his designee.
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" @ ATTACHMENT A-1
@ . AIRBORNE RELEASE DATA RECORD
2: - (VENTILATION STACK)
5. gte/!i-e / 7. Affected Sectors
(from Sector Map)
2. Wind Speed MPH
3. Wind Direction From: Degrees 8. Stack Flow Rate CFM
4. Delta Temperature (aT) " 9. Stack Flow Factor
(Stack Flow Rate [Step 7] : 72500)
5. Stability Class
(Circle appropriate class) aT Class 10. Process Monitor Reading(s)
<-1.9 A Whole Body Thyroid
-1.9 to -1.7 B
-1.7 to -1.5 C RM-052 CPM RM-060 CPM
-1.5 to -0.5 D RM-067 CPM RM-083 Filter R/Hr
-0.5 to 1.5 E RM-063LC CPM
1.5 to 4 F RM-063M CPM
>4.0 G RM-063H CPM
6. Stability Conversion Factors (Circle all 11. Calculated release rate (perform calculation on
four in appropriate stability class) bottom of applicable graph)
Class S.B. 2 Mi. 5 Mi. 10 Mi. Whole Body Thyro.d
L 7.1€73 6.4 3 8.9€73 1.1€72 Ci/Sec Ci/Sec
B 4.5€ 2 2.2 * 3. " 1. ?
c L.E" 6.3E 2 3.k 3 2.6k ¢ 12. Actual Release Rate (Calculated Release Rate
D 3Nt &' W' AES [Step 11] x Stack Flow Factor [Step 9]).
3 L™ &N oY amt
F 1.0 1.0 1.0 1.0 Whole Body Thyroid
G 1.7 2.1 2.3 2.4
Ci/Secl I Ci/SecI
13. Projected Nuration of Release Hrs-.
(From Shift Supervisor, in hours)

FC/ '/01 R10 02-26-87
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- EPIP-EOF-6-A-6
w ATTACHMENT A-1 (Continued)
w AIRBORNE RELEASE DATA RECORD
= (VENTILATION STACK)
e
OTndicated “Stability Stack Flow | | Actual “Projected Total “Protective
Dose Rates Conversion Factor Dose Duration Projected Action
From Graph(s) |X| Factors X| (Step 9) |=| Rate |X| of Release |=| Dose Rccommendations
REM/Hr (Step 6) REM/Hr (Step 13) REM From Guidelines
Hrs Listed Below
| " WhoTle Body | | _WhoTe Body | | _Whole Body |
S.B. X S.B. S.B.
2 Mi. X 2 Mi. 2 Mi.
5 Mi. X 5 Mi. 5 Mi.
. 5
10 Mi. X 10 Mi. 10 Mi.
2 Mi.
| __Thyroid | | ___Thyroid | | Thyroid | 5 Mi.
ca te n.l 10 Mi.
tua e n.
8. X S.B. S.B.
2 Mi. X 2 Mi. 2 Mi.
5 Mi. B 5 Mi. 5 Mi.
10 Mi. X 10 Mi 10 Mi.
PROTECTIVE ACTION GUIDELINES:
A. W.B.Dose < 1 REM ~  Thyroid Dose < 5 REM
NO PROTECTIVE ACTION REQUIRED
B. W.B. Dose > 1 REM Thyroid Dose > 5 REM Shift Supervisor Review:
< 5 REM < 25 REM
SEEK SHELTER, CONSIDER EVACUATION
C. W.B. Dose > 5 REM Thyroid Dose > 25 REM
R10 02-26-87
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C. DOSE PATL (RFH/MR)
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W.B. DOSE RATES AT 2 MILES (RM-082)
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W.B. DOSE RATES AT 5 MILES (RM-082)

FIR VARIOS V20 SPEEDS)
EPIP-EOF- 6-A-13

STACKFLON = 72, 500 C°M

0.0056

0.0052 /
0.0048

L Y
0.0044 /

T M.S.=
0.0040 ohi N/
0. 0036 //
£ 0.0032 us-25>'m7
go 002¢ / v o
g 1 // / - il
*0.0024 //
ﬂ
o £ / 1.5.» 5{upH
0.0020 / o /<

W
o.oomp / /{4 Ot
o.ooxz- v e —
0.0008 //K/ / /'
o.ooon. //

0.0 Jll lllLlllll LA AL AL AL Lttt AL e donnantiny ISARERERN}

0 N0 200 OO0 00 00000 GO0 MO B0 G e

ISSVEG 6OPN | RM-062 )

FEB 26 1987
Ci/Sec (NOBLE GAS)= ( GCPM-37 ) X[ 1.68E-6 ) RI0 02-26-87



W.B. DOSE RATES AT 10 MILES (RM-082) °

FIR VARIOLS V1D SPEEDR)
EPIP-EOF-6-A-14
0.0011 STACKFLOY = 72,500 CFN
0.0010 A
0.0009 V.
0.0008 /) /

b S.= 4 -13.3 MPH -

:

:

:

H.B. DOSE RATE (REM/HR)
x\
N\

/<a.s.- 10 MPH

:

0.0003 y.

" il
/ 'N.S.= 20

Va v
o L
// / L

C1/Sec NORLE 6AS)= [ GOPW-37 )< [ 1.68€- ) RI0 02-26-87
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THYROID DOSE RATE (REM/HR)

© THYROID DOSE RATES AT 2 MILES (RM-080) .
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W.B. DOSE RATES AT 10 MILES (RM-083L)
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W.B. DOSE RATES AT 5 MILES (RM-063M)
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W.B. DOSE RATES AT 10 MILES (RM-083M)
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W.B. DOSE RATES AT 5 MILES (RM-0B3H)
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W.B. NOSE RATES AT 10 MILES (RM-083H)
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THYROID DOSE RATES AT 2 MILES (RM-063 FILTER)
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[v. PROCEDURE (Continued)
8. - Assessment of Airborne Releases From the Main Steam Line
sing 064,

1. The Shift Supervisor or his designee, upon receipt of an alert or
alarm indication on RM-064, shall assign the Shift Chemist to
p:rfor- dose assessment. The Shift HP will be used as the
alternate,

2. The person assi to dose assessment will perform dose assessment
determinations for Site Boundary, 2 Miles, 5 Miles, and 10 Miles
every 15 minutes unti] relieved or directed to stop by the Shift
Supervisor or his designee. Dose assessment will be completed in
accordance with the following:

a. Obtain the "Dose Assessment Forms Booklet" from the Control
Room Emergency Gear Locker,

b, Determine the release pathway from the main steam line,
Operations personnel will determine this by use of Ol-PAP-8
and other applicable procedures.

¢. This procedure is primarily for initial assessments using
AM-064, For more detailed release rate calculations and
procedures for use when RM-064 is offscale, refer to Ol-PAP-8,

d. Obtain Attachment B-1 "Afrborne Release Data Record - Main
Steam Line (RM-064)". Collect and record the following data
for each assessment:

1. Date and Time

2. Present (or Average) Wind Speed - Wind speed meter is
located on the north wall of the Control Room above the
fire control and alarm panels (Al-184), or obtain wind
speed from the Plant Computer by requesting information
from operations personnel. Record wind speed; use the
estimated average {f the reading is unstable. Average
wind speed should be used {f the release has been
continuous.

3. Present Wind Direction « Wind direction meter 1s located
on the north wall of the Control Room above the fire
control and alarm panels (Al-184), or obtain wind
direction from the Plant Computer by requesting
information from operations personne!., Record wind
direction; use the estimated average 1f the reading is

unstable.
NOTE: This is the direction that the wind is coming
from,
ISSVED
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IV. PROCEDURE (Continued)

‘o

Present Delta Temperature (aT) - AT meter is located on
the north wall of the Control Room above the fire control
and alarm panels (Al-184), or obtain AT from the Plant
Computer by requesting information from operations
personnel. :
Stability Class - Using the table and the AT from Step 4,
determine the subﬂit¥ class and circle the correct
designation. When a AT is common to two stability
classes, use the class nearest to Class G.

Stability Conversion Factors - All graphs are based on a
single stability class to reduce the total number of
graphs needed. Therefore, correction factors are needed
to adjust dose rates for other stability classes. Simply
locate the lgpiicablo stability class in the left column
(from Step 5), and circle all four factors that fall to
the right of the class. The factors will be used to
adjust the dose rate value in a later step.

Affected Sectors - u:in' the overlay map) located on the
west wall of the Control Room, place the overlay
centerline on the downwind exposure pathway (180° from
the wind direction recorded in Step 3). Using the
appropriate stability class, locate the applicable lines
on the overlay. This will outline the projectec plume
width, Determine the sectors in the plume pathway and
record these sectors.

Release Pathway - Circle the determined release pathway.
This will be: steam safeties, aux. feed pump, or
atmospheric dump.

Flow Ratio « A correction for actual flow from each
release pathway must be determined, as it affects release
rate and total dose rate, The ratio 1s based on maximum
flow through individual (or combinations of) orn
flowpaths, which is then divided by 3,268E+06 1bm/Hr (the
maximum flow rate for all flowpaths). To determine flow
ratio, the Shift Supervisor must have determined the
release mm{. For aux. feed pump or WCV-1040 (steam
dump) use the listed ratio. For steam safeties, 2
determination of main steam pressure must be made, |[f
steam pressure 1s below 1000 psig, no safeties will be
open, As pressure increases, the safeties will open
rogressively, increasing the ratio as each opens,
termine the steam pressure; find ratfo value on the
chart, Circle the value determined, ?’?n: If more
than one pathway is releasing, add applicable flow
rates.

ISSUED

FC/EPIP/OL g oo ey R10 02+26-87
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[V. PROCEDURE (Continued)

10.

11.

12.

13.

14,

15,

16.

170

RM-064 Gross Counts Per Minute (GCPM) - Record the
indicated GCPM from RM-064, It na‘"bo necessary to use
the chart recorder to determine GCPM if the release has
been terminated.

Release Rate Calculation « Subtract 30 from RM-064 GCPM
Step 10), then multiply the result by the flow ratio
Step 9), then multiply the result by the indicated

constant, Record the results in curies/second.

Projected Duration of Release - The Shift Supervisor or
his designee must determine the projected duration of the
release. This information is required to calculate the
projected total dose to a given area. Record this number
in hours or a decimal notation for a fraction of an hour.

Indicated Dose Rate - Using the graphs, locate GCPM at
the bottom, plot up to the present wind speed., [f wind
speed falls between the indicated slopes, estimate where
the 1ines would intersect. From the point of
intersection, plot left to the associated dose rate,
Record the results in R/Hr,

Actual Dose Rate - Multiply the indicated dose rate (Step
13) by the stability conversion factors for each location
$Stop 6) and then multiply the result by the flow ratio
Step 9). Record the results in Rem/Mr,

Total Pro{cctno Dose to a Selected Location - Myltiply
the actual dose rate (Step 14) by the projected duration
of release (Step 12), Record total projected dose to the
selected location in REM,

Report Results to the Shift Supervisor or his dcsi?noo -
Much of the information that has been recorded will be
used on required report forms which must be completed
within 15 minutes of accident classification, Expedite
the completion of this form in a clear and accurate
manner. Then report this information to the Shift
Supervisor or his designee,

Protective Action Recommendation « The Shift Supervisor
or his dosi?noo will compare the total projected dose to
a selected location (Step 15) to the Protective Action
Guidelines on the bottom of the "Afrborne Release Data
Record - Main Steam Line (RM-064)", After determining
the proper recommended actions he will initfal Attachment
8«1, and relay the information to the appropriate offsite
government agencies,

ISSUVED
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0 IV. PROCEDURE (Continued)

e. After completion of the “"Airborne Release Data Record - Main
Steam Line (RM-064)", standby to repeat the process using a
new data sheet. Dose assessment must be completed every 15
minutes until relieved or directed to stop by the Shift
Supervisor or his designee.

c ISSUED
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. EPIP-EOF-6-8-5
(%] ATTACHMENT B-1
-~ AIRBORNE RELEASE DATA RECORD
™ MAIN STEAM LINE (RM-064)
D
1. Date/Time / 7. Affected Sectors
(from Sector Map)
Z. Wind Speed MPH
3. Wind Direction From: Degrees 8. Release Pathway Steam Safeties
(Circle the applicable pathways) Aux. Feed Pump
4. Delta Temperature (al) . Atmospheric Dump
S. Stability Class 9. Flow Ratio
(Circle appropriate class) al Class (From Table Below): Circle Determined Value:
1.9 N Steam Safeties Aux. Feed Atmospheric
<1.9 to -1.7 ) Steam Pressure Flow Ratio r%rg-_m_ HCV-1040
-1.7 te -1.5 c > 1000 psia D453 d .
-1.5 to 0.5 D > 1015 psia .284
0.5t 1.5 E > 1025 psia .523
1.5t 4.0 F > 1040 psia 761
»4.0 6 5 1050 psia 1.0
6. Stability Conversion Factors (Circle all NOTE: If more than one pathway is releasing, add
four in appropriate stability class) applicable flow raties.
Class S.B. 2 M. S Wi, 10 Mi. 10. RM-064 Reading GCPM
z 7.1€73 6.4672 8.9€73 1.0E72 11. Release Rate Calculation:
[} 4.5 * 2.2 1.3 1. * Ci/Sec=(RM-064 GCPM-30)(Flow Ratio)(6.16)= Ci/Sec
C 1LIE} 6.3k 2 3.8€ 2 2.6k 2
0 2.% 1} 2.3 ! 1.9€ ! 1.6E ! 12. Projected Duration of Release: Hrs
[ 3 S.3 ! 4.7 ! 4.3 ! 406! (From Shift Supervisor, in Hours)
F 1.0 1.0 1.0 1.0
6 Ly A 2.3 2.4
R10 02-20-87
FC/EE 31
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; EPIP-EOF-6-B-6
» ATTACHMENT B-1 (Continued)
- AIRBORNE RELEASE DATA RECORD
-~ MAIN STEAM LINE (RM-064)
ol | [SENG | | Ve | [Ktal| [Prejected | [ Youl “Protective
Dose Rates Conversion Ratio Dose Duration Projected Action '
From Graph(s) |X| Factors k| (Step 9) |=| Rate |X| of Release |= Dose Recommendations
REM/¥Hr (Step 6) REM/Hr (Step 12) REM From Guidelines
Hrs Listed Below
| _Whole Body | | “Whole Body | | _WhoTe Body |
S.8. X S.B. S.B.
2 M. X 2 M. 2 Wi,
S M. X S M. 5 Mi.
S.8.
10 Wi X 10 Mi. 10 Mi.
2 M.
5 Mi.
10 Mi,
PROTECTIVE ACTION GUIDEL INES:
A. W.B. Dose < 1 REM
NO PROTECTIVE ACTION REQUIRED
B. W.B. Dose > 1 REM Shift Supervisor Review:
< 5 REM .
SEEK SHELTER, CONSIDER EVACUATION
C. W.B. Dose > 5 REM
CONDUCT WANDATORY EVACUATION
R10 02-26-87
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IV, PROCEDURE (Continued)

c. Psﬂm C - Assessment of Afrborne Releases From Containment Design
eakage.

1. The Shift Supervisor or his d«i;«o. upon receipt of an alert or
alarm indication on RM-070, RM=Q71, RM-072, RM-073, RM-074, RM-075,
RM-091A, or RM-091B shall assign the Shift Chemist to perform dose
assessment, The Shift HP will be used as the alternate,

2. The person nur« to dose assessment will perform dose assessment
determinations for Site Boundary, 2 Miles, 5 Miles, and 10 Miles
every 15 minutes until relieved or directed to stop by the Shift
Supervisor or his dou?m. Dose assessment will be completed in
accordance with the following:

a. Obtain the "Dose Assessment Forms Booklet" from the Control
Room Emergency Gear Locker,

b. Determine the need to perform this method of dose assessment
based on one or more of the following:

1. Migh or offscale readings on Containment area monitors.
2. Migh readings on RM-050/051.
3.  Loss of coolant accident (LOCA) in the Containment,

4, Previous criteria combined with no stack flow, indicating
that any release will be from Containment leakage,

¢, Obtain Attachment C-1 "Containment Release Data Record" from
the Dose Assessment Forms Booklet, Collect and record the
following data for each assessment:

1. Date and Time

2. Present (or Average) Wind Speed - Wind speed meter is
located on the north wall of the Control Room above the
fire control and alarm panels (Al-184), or obtain wind
speed from the Plant Co-rmr by requesting information
from operations personnel, Record wind speed; use the
sstimated average |f the reading is unstable, . Average
wind speed should be used {f the release has been
continuous.

3. Present Wind Direction - Wind direction meter s located
on the north wall of the Control Room above the fire
control and alarm panels (Al-184), or obtain wind direction
from the Plant Computer by requesting information from
operations personnel, Record wind direction; use the
estimated average {f the reading fs unstable,

NOTE : This 1s the direction that the wind 1s coming
ISSUED from.

FC/EPIP/OL  FEB 24 1987 RI0 02+26-87
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IV. PROCEDURE (Continued)

4,

Present Delta Temperature (A7) - AT meter is located on
the north wall of the Control Room above the fire control
and alarm panels (Al-154), or obtain 4T from the Plant
Computer by requesting informa’ion from operations
personne .

Stability Class « U ing the chart and the 5T from .iep 4,
determine the stabi'ity class »nd rircle the corrict
desigration, When a 4T 1s common to two stabi! iy classes,
use the class nearest to Class 4,

Stability Conversior Factors « A1l griphs are based on &
single stability class to reduce tiw cotal number of
graphs needer . Thereiore, correction factors are needed
to adjust doss rates for other stabi ity ciasses., Simp 'y
locate the applicable stability class in the laft colem
(from Step 5) und circle all four factors that fall to
the right ot the ciass, The factors will be used to
adjur. the dose rate value 1n a leier step,

Affec .ed Sectors - Using the overlay men located or the
wes® wall of the Contro! Room, place the overla;
centeriine on the downwind exposure guuuy (ll“ from
the wind direction recorded in Step 1), U ing the
appropriate stability class, locate the applicable 1imis
on the averlay, This will outline the pro‘c:t.d 2lume
width, Osetermine the sectors in the plune patiwa ' and
record 'hete sectors.

Area “onitor Number/Dose Rate Perding « Determine che
n:‘:uu reading area monitor . Record the monitor ~umber
and the monitor reading in FEN/ Hr

&, If all contatnment arew moni urs 4 ¢ inoperavis or
offscale, a direct rend ng (wit* & Te'etector or
other high range instrument; m.st be talen at the
] riate coriainment trations, Ses
Attachmen®s C<11 and (<12 for the exect lecation of
these penetrations, Record the readi g and circle
the appropriate units,

b, A correction factor 1s required to sccount for the
{1 ¥farenca between the location of the area monitor
and the location of thy penetraticon. Using
Attachment C«10, locats the time since cthe accident
4% the bottom 03 the grapn, plot dow to the
penetration/aresa monitor used, then nle* to the
lef*, to the ”?"""“ multiplicatic. factor,
Recor” the 1esults,

ICSVUED
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IV. PROCEDURE (Continued)

10.

1.

12.

13'

14,

15.

¢. The actual monitor reading is determined by
multiplying the direct reading at the penetration by
the multiplication factor (Step b). Record the
results in REM/Hr,

Calculated Release Rate - Perform release rate
calculation at the bottom of the graph(s). Record the
results in Curies/second.

Projected Duration of Release - The shift supervisor or
his designee must determine the projected duration of
release. This information is required to calculate the
projected total dose to a given area. Record this number
in hours or a decimal notation for a fraction of an hour.

Indicated Dose Rates - Using the selected graph(s), locate
REM/Hr at the bottom, plot up to the present wind speed.
[f wind speed falls between the indicated slopes, estimate
where the lines would intersect. From the point of inter-
section, plot to the left to find the indicated dose rate.
Record the dose rate in REM/Hr for each location,

Actual Dose Rate - multiply the indicated dose rates (Step
11) by the Stability conversion factors for each location
(Step 6). Record the results in REM/Hr,

Total Projected Dose to a Selected Location - Multiply

the actual dose rate(s) (Step 12) by the projected duration
of release (Step 10). Record the total projected dose to
the selected locations in REM for each location.

Report Results to the Shift Supervisor or his dost?nee -
Much of the information that has been recorded will be
used on required report forms which must be completed
within 15 minutes of accident classification. Expedite
the completion of this form in a clear and accurate
manner. Then report this information to the Shift
Supervisor or his designee.

Protective Action Recommendation - The Shift Supervisor
or his des.jnee will compare the total projected whole
body dose and the total projected thyroid dose to the
protective action guidelines on the bottom of the
“Containment Release Data Record". After determining the
proper recommended actions he will initial Attachment C-1
and relay the information to the appropriate offsite
government agencies.

d. After completion of the “Containment Release Data Record",
standby to repeat the process using new data sheets. Dose
assessment must be completed every 15 minutes until relieved
or directed to stop by the Shift Supervisor or his designee.

ISSUED
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EPIP-EOF-6-C-4
ATTACHMENT C-1
CONTAINMENT RELEASE DATA RECORD

I

Date/Time 4 / 7. Affected Sectors

86l 92 834

_MPH 8. Affected Monitor Number/

Dose Rate Reading RM- / REM/Hr
. Wind Direction : Degrees If area monitor reading is unavailable or off scale,
calculate the dose rate by using the following:

. Wind Speed

. Delta Temperature (AT) i ”

A. Take a direct radiation reading at containment
. Stadbility Class penetration H-4 or C-2 {see attachments C-11 and
(Circle appropriate class) al and C-12 for exact locations).

REM/Hr

-1.9
-1.9 to -1. . Using Attachment C-10, locate time since accident,
-1.7 to . plot down to penetration/monitor used, plot left
-1.5 to o to multiplication factor.
-0.5 to
1.5 to
4.0 . Direct reading (Step 8A) x multiplication factor
(Step 88) = actual monitor reading. Record this
. Stability Conversion Factors (Circle ali value in REM/Hr, in Step 8.
four in appropriate stability class)

. Calculated Release Rate
Class S.B. 2 Mi. 5 Mi. 1. (Perform calculation on bottom of graph)
7.167¢ AMET3  B.9ET 1. Whole Body Thyroid
4.5 2 % R 1.2E 2 "
1.1€7!} J3E72 3.8E°2 4 Ci/Sec Ci/Sec
2.9€7! JET 1,9E78 : 3 Mo o e
JJETD ¥ . Projected Duration of Release Hrs
(From Shift Supervisor, in Hours)

OoTMmmooOoe>»
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ATTACHMENT C-1 (Continued)
CONTAINMENT RELEASE DATA RECORD

EPIP-EOF-6-C-5

“TIndicated “Stability Actual rojected Total “Protective |
Dose Rates Conversion Dose Duration Projected Action
From Graph(s) | X| Factor =| Rate X | of Release| = Dose Recommendations
REM/Hr REM/Hr (Step 10) REM From Guidelines
Hrs Listed Below
| _WhoTe Body | | WhoTe Body | | _WhoTe Body |
S.B. X - S.B.
2 Mi. X - 2 Mi,
5 Mi. X - 5 Mi.
S.B.
10 Mi. X = 10 Mi.
2 "i.
| Thyroid | |~ Thyroid | |~ Thyroid | 5 Mi.
S.B. X - S.B. 10 Mi.
2 Mi. X = 2 Mi.
5 Mi. X = 5 Mi.
10 Mi. X = 10 Mi.
PROTECTIVE ACTION GUIDELINES:
A. W.B. Dose < 1 REM Thyroid Dose < 5 REM
NO PROTECTIVE ACTION REQUIRED
B. W.B. Dose > 1 REM Thyroid Dose > 5 REM Shift Supervisor Review:
< 5 REM < 25 REM
SEEK SHELTER, CONSIDER EVACUATION
C. W.B. Dose > 5 REM Thyroid Dose > 25 REM
CONDUCT MANDATORY EVACUATION
R10 02-26-87
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N B. DOSE RATES AT S.B. (CONTAINMENT MONITORS)
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[V. PROCEDURE (Continuad)

D. Section D - Assessment of Airborne Releases Using Key [sotopes From Air
T
Samples.

The Shift Supervisor or his designee, upon receipt of an alarm
indication on one or more process monitors or power failure to the
process monitors, shall assign the Shift Chemist to perform dose
assessment. The Shift HP will be used as the alternate,.

The person assigned to dose assessment will perform dose assessment
determinations until relieved or directed to stop by the shift
supervisor or his designee. Dose assessment will be completed in
accordance with the following:

a. Obtain the "Dose Assessment Forms Booklet" from the Control
Room Emergency Gear Locker.

Perform dose assessment as described in Sections A through
of the dose assessment procedure if possible.

Should all monitors for a release pathway fail due to loss of
power or are offscale, use this method of dose assessment.

Obtain Attachment D-1 "Key Isotope Data Record" from the Dose
Assessment Forms Booklet. Collect and record the following
data for the affected pathway:

1

Es Date and Time

A Selected Location - Circle the selected location for the
calculation being performed. This will be: Site
Boundary, 2 miles, 5 miles, or 10 miles.

Present (or Average) Wind Speed - Wind speed meter is
located on the north wall of the Control Room above the
fire control and alarm panels (AI-184), or obtain wind
speed from the Plant Computer by requesting information
from operations personnel. Record wind speed; use the
estimated average if the reading is somewhat unstable.
Average wind speed should be used if the release has been
continuous.

Present Wind Direction - Wind direction meter is located
on the north wall of the Control Room above the fire
control and alarm panels (AI-184), or obtain wind
direction from the Plant Computer by requesting
information from operations personnel. Record wind
direction; use the estimated average if the reading is
somewhat unstable. NOTE: This is the direction that the
wind is coming from,

ISSUED

FC/EPIP/OL  FEB 26 1987




EPIP-EQF-6-D-2

C IV. PROCEDURE (Continued)

§. Present Delta Temperature (aT) - aT meter is located on
the north wall of the Control Room above the fire control
and alarm panels (AI-184), or obtain AT from the Plant
Computer by requesting information from operations
personnel.

6. Stability Class - Using the chart at the end of
Attachment D-1 and the AT from Step 5, determine the
stability class and circle the correct designation,
When 2 AT is common to two stability classes, use the
class nearest to Class A,

7. Affected Sectors - Using the overlay map located on the
west wall of the Control Room, place the overlay
centerline on the exposure pathway (180° from the wind
direction recorded in Step 4). Using the appropriate
stability class, locate the applicable lines on the
overlay. This will outline the projected plume width.
Determine the sectors in the plume pathway and record
these sectors. Record adjacent sectors if plume is close
to the boundaries.

8. Stack Flow Rate - Stack flow rate meter is located behind
the control panel on Al-44, The meter number is FR-758,
. Meter reading is in standard cubic feet per minute (SCFM)
(: times one thousand.

9. Present Main Steam Flow Rate - If the release is from
primary to secondary, refer to O[-PAP-8 to determine the
main steam flow rate. Record the results in cubic feet
per minute (CFM),

10. X/Q at Site Boundary - This is required to calculate dose
rate if the site boundary is the selected location.
Obtain site boundary X/Q by requesting information from
operations personnel or use the following formula:

(ug/n’; (Wind sl&ﬁa'o‘)r.zm

11. a. X/Q for Downwind Locations - This is required to
calculate dose rate for a downwind location. Using
the stability class from Step 6 and the selected
location, read chart on the "Key Isotope Data
Record" to determine the diffusion factor for the
selected location. Circle the diffusion factor to
be used.

( ISSUED RI0 02-26-87
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EPIP-EQF-6-D-3

IV. PROCEDURE (Continued)

11. b. Now calculate X/Q for the selected location using
the following formula:

(5‘49"’)- iDi:fus;gz Fa?tor‘

12. Whole Body Dose Rate - A determination of specific
isotopic concentrations must be made to determine the
projected whole body dose rate.

a. Request that Chemistry obtain an air sample using a
Gas Marinelli from RM-061 for a stack release or
RM-057 for a primary to secondary release, and
perform an isotopic analysis on the sample, using
the applicable procedures.

b. Obtain Attachment D-2 "Whole Body Dose Rate
Calculation Sheet", Obtain the isotopic
concentration for each nuclide listed in Column [
from the analysis report. Then record the required
nuclide concentrations in Column [I in Ci/m3,

NOTE: 1 ,Ci/cc = 1 Ci/m3,

¢. Calculate the radionuclide release by use of the
following formula:

Radionuclide = (Column Il Concentrations) X (Stack Flow Rate/) X (4,72£-04)
Release Rate ( or Main Steam )

(Ci

FC/EPIP/01

/sec) ( Flow Rate )
Record results in Column III.

d. Calculate the whole body dose rate factor for each
isotope by use of the following formula:

Whole Body = (Release Rates From) X (Average Gamma Energy)
Dose Rate ( Column III ) ( in Column IV )
Factor
Record results in Column V,

e. Determine the total whole body dose rate.factor by
adding all values recorded in Column V. Record the
total.

ISSUED
R10 02-26-87
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C IV. PROCEDURE (Continued)
; f.
Whole Body =

Dose Rate
(mR/Hr)

EPIP-EQOF-6-D-4

Calculate the whole body dose rate for a selected
location by use of the following formuia:

Total Whole Body Dose) X (X/Q) X (9.0E+05)
Rate Factor from
( From Step 12¢

Record results on the "Key Isotope Data Record" in
mR/Hr.,

13. Thyroid Dose Rate - A determination of specific isotopic
concentrations must be made to determine the projected

dose

Radionuclide = (Column
Release Rate
(Ci/sec)

rate.

Request that Chemistry obtain an air sample using a
charcoal cartridge from RM-060 and perform an
isotopic analysis on the sample, using the
applicable procedures. The sample should be
collected for a time long enough to allow
significant activity deposition.

Obtain Attachment D-3 "Thyroid Dose Rate Calculation
Sheet", Obtain the isotopic concentration for each
nuclide listed in Column I, from the analysis report.
Then record the required nuclide concentrations in
Column II, in Ci/m3, NOTE: 1 uCi/cc = 1 Ci/m3,

Calculate the radionuclide release by use of the
following formula:

I1 Concentrations) X (Stack Flow Rate) X (4.72E-04)

Record the results in Column III.

Calculate the thyroid dose rate factor for each
isotope by use of the following formula:

Thyroid Dose = ( Release Rate ) X (Dose Conversion Factorz
Rate Factor (From Column III From Column IV

(’ ISSUED

FC/EPIP/01 FEB 25 1987

Record the results in Column V,
Determine the total thyroid dose rate factor by

adding all values recorded in Column V. Record the
total.

R10 02-26-87



Iv.

PROCEDURE (Continued)

f. Calculate the thyroid dose rate for a selected
location as follows:
l. For time intervals between 0 and 3 hours from
the time of the accident use the following
formula:

Thyroid = (Total Thyroid Dose Rate) X (X/Q) X (1.25E+03)
Dose Rate ( Factor From Step l3e )
me/Hr‘)

For time intervals greater than 8 hours from
the time of the accident use the following
formula:

Thyroid = (Total Thyroid Dose Rate) X (X/Q) X (8,35£+02)
Dose Rate ( Factor From Step l3e )
(mR/Hr)

Record the results on the "Key [sotope Data
Record" in mR/Hr.

Lung Dose Rate - A determination of specific isotopic
concentrations must be made to determine the projected
lung dose rate.

a. Lung dose is not 1imiting unless thyroid blocking
.

drugs have been administered or there 1is ong
delay between the time of accident and the time of
release, during which much of the iodine would have
decayed,

Request that Chemistry obtain an air sample using a
charcoal cartridge from RM-060 and perform isotopic
analysis on the sample, using the applicable
procedures. The sample should be collected for a
time long enough to allow significant activity
deposition,

Obtain Attachment D-4 "Lung Dose Rate Calculation
Sheet". Obtain the isotopic concentratien for each
isotope listed in Column I, from the analysis
report. Then record the required nuclide
concentrations in Column [I, in Ci/m3,

NOTE: 1 ,Ci/cc = 1 Ci/m3,




EPIP-EQF-6-0-6

IV. PROCEDURE (Continued)

d. Calculate the radionuclide release by use of the
following formula:

Radionuclide = (Column II Concentration) X (Stack Flow Rate) X (4,72E-04)
Release Rate
(Ci/sec)
Record the resuits in Column III.

Calculate the lung dose rate factor for each isotope
by use of the following formula:

Lung Dose = (Release Rate) X (Dose Conversion Factor)
Rate Factor ( Column III ) ( Column IV )

Record the results in Column V.

Determine the total lung dose rate factor by adding
all values in Column V. Record the total.

Calculate the lung dose rate for a selected location
as follows:

Ee For time intervals between 0 and 8 hours from
the time of the accident use the following
formula:

Lung Dose = (Total Lung Dose Rate Factor) X (X/Q) X (1.25E+03)
Rate (mR/Hr) ( Step 14f )

For time intervals greater than 8 hours from
the time of the accident use the following
formula:

Lung Dose = (Total Lung Dose Rate Factor) X (X/Q) X (8.35E+02)
Rate (mR/Hr) ( Step 14f )

Record the results on the "Key Isotope Data
Record" in mR/Hr.

Projected Duration of Release - The Shift Supervisor or
his designee must determine the projected durgtion of
release. This information is required to calculate the
projected total dose to a given area. Record this number
in hours or a decimal notation for a fraction of an hour.

Total Projected Dose to a Selected Location - Multiply
the actual dose rate (whole body, thyroid, or lung) by
the projected duration of release (Step 15). Record the
results on the key isotope data record and circle the
appropriate units,

FC/EPIP/01
FEB 26 w87 R10 02-26-87




PROCEDURE (Continued)

17. Report Results to the Shift Supervisor or his designee -
Much of the information that has been recorded will be
used on required report forms which must be completed
within 15 minutes of accident classification. Expedite
the completion of this form in a clear and accurate
manner. Then report this information to the Shift
Supervisor or his designee.

Protective Action Recommendation - The Skift Supervisor
or his designee will compare the total projected dose to
a selected location (Step 16) to the Protective Action
Guidelines at the end of the "Key I[sotope Data Record",
After determining the proper recommended actions he will
relay the information to the appropriate offsite
government agencies.

e

repeat the process using a new data sheet. Dose assessment
must be completed until relieved or directed to stop by the
Shift Supervisor or his designee.

After completion of the "Key Isotope Data Record", standby to

FC/EPIP/OL  cen 0 1087
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ATTACHMENT D-1
KEY ISOTOPE DATA RECORD

Circle Appropriate
Answers or Units

. Date and Time

2. Selected Location Site Boundary / 2 Mi., / 5 Mi, / 10 Mi.
3. Present (or Average) Wind Speed MPH
4, Present Wind Direction DEGREES
5. Present Delta Temperature (AT) DEGREES "C"
6. Stability Class (from chart at the end of this form) A/B/C/D/E/F/G
7. Affected Sectors (from overlay map)
8. Present Stack Flow Rate CFM
9. Present Main Steam Flow Rate
(for primary/secondary release only refer to 0I-PAP-8) CFM
10. X/Q at Site Boundary
(from operations personnel or calculate using:)
X/Q = 1,04E-4
(Wind Speed)(.447) SEC/M3
( Step 3 )
11. X/Q for Downwind:
A. Use the following chart to determine the diffusion factor
“(Circle Diffusion Factor)
STABILITY CLASSES
B B8 C D £ F G
2 Mi, 5,53E-8 7,.84E-7 5.80E-6 2.15E-5 4,35E-5 1,00:-4 2.28E-4
5 Mi, 2.55€-8 3,20E-8 1,20E-6 5,50E-6 1,24E-5 3,21E-5 7,.38E-5
10 Mi. 1,.40E-8 1.80E-8 3.95E-7 2.05€E-6 5.50E-6 1.38E-5 3,33E-5
B. Calculate X/Q using:
Diff%sion Factor ‘Steg 11.A.) 2mi = SEC/M?3
n m .
( Step 3 ) Smi = SEC/M3
10mi = SEC/M3
ISSUED
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ATTACHMENT D-1 (Continued)
KEY ISOTOPE DATA RECORD

Circle Appropriate
Answers or Units

12. Whole Body Dose Rate

A.

Request that Chemistry obtain a Marinelli sample from RM-061
(Rﬂ;057 for primary/secondary release) and perform an isotopic
analysis.

Using Attachment D-2 "Whole Body Rate Calculation Sheet", record
the required nuclide concentrations in Column II in Ci/M3,
NOTE: 1 uCi/cc = 1 Ci/m3,

Calcuiato the radionuclide release (Column III) by using the
following formula:

Radionuclide = (Column II Concentrations) X (Stack Flow Rate) X (4.72E-04)

Release Rate or Main Steam
(Ci/sec) 5 Flow Rate

Step 8 or 9

Record the results in Column III.

D. Calculate the whole body dose rate factor (Column V) for each
isotope by use of the following formula:
Whole Body = (Release Rates) X (Average Gamma Energy
Dose Rate Column III ( Column IV
Factor
Record the results in Column V.
E. Add all values recorded in Column V
W.B. Dose Rate Factor
F. Calculate the whole body dose rate for a selected location:
1. Whole body dose rate =
W.B. Dose Rate Factor) X (Xx/Q) X (9.0E+5) .
Step 12.E. ) (Step 10 or 11)
2. Record whole body dose rate for a
selected location MR/HR
ISSUED
FC/EPIP/01
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ATTACHMENT 0-1 (Continued)
KEY ISOTOPE DATA RECORD

Circle Appropriate
Answers or Units

13. Thyroid Dose Rate

A. Request that Chemistry obtain a charcoal cartridge sample
from RM-060 and perform an isotopic analysis.

B. Using Attachment D-3 "Thyroid Dose Rate Calculation Sheet",
record the required nuclide concentration in Column [I in
Ci/M3, NOTE: 1 uCi/cc = 1 Ci/m3,

C. Calculate the radionuclide release (Column [II) by using the
following formula:

Radionuclide = (Column II Concentrations) X (Stack Flow Rate) X (4,72E-4)
Release Rate ( Step 8
(Ci/sec)

Record the results in Column [II.

D. Calculate the thyroid dose rate factor (Column V) for each
isotope by use of the following formula:

Thyroid Dose = (Release Rate) X (Dose Conversion Factor Rate Factor
Column III ) ( Column IV

E. Add all values recorded in Column V
Thyroid Dose Rate Factor

F. Calculate thyroid dose rate for a selected location:

1. For time intervals between O and 8 hours from
the time of the accident use the following formula:

Thyroid Dose = (Thyroid Dose Rate Factor) X (X/Q) X (1.25€+3)

Rate (mR/Hr) Step 13.E. ) (Step 8)
2. For time intervals greater than 8 hours from the time
of the accident use the following formula: ’
Thyroid Dose = (Thyroid Dose Rate Factor) X (X/Q) X (8.35E+2)
Rate (mR/Hr) ( Step 13.E. ) (Step 8)
3. Record thyroid dose rate for a selected location MR/ HR
ISSUED
FC/EPIP/01
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ATTACHMENT D-1 (Continued)
KEY ISOTOPE DATA RECORD

Circle Appropriate
Answers or Units

14, Lung Dose Rate

A. This calculation should be made if thyroid blocking agents
have been issued or a long delay occurs between the time of
the accident and the time of release.

B. Request that Chemistry obtain a charcoal cartridge sample
from RM-060 and perform an isotopic analysis.

C. Using Attachment D-4 “Lung Dose Rate Calculation Sheet",
record the uired nuclide concentrations in Column II
fn Ci/M3, NOTE: 1 uCi/cc = 1 Ci/md,

D. Calculate the radionuclide release (Column III) by
use of the following formula:

Radionuclide
Release Rate = (Column II Concentrations) X (Stack Flow Rate) X (4,72£-4)
(Ci/sec) Step 8 )

Record the results in Column [II

E. Calculate the lung dose rate factor (Column V) for each
isotope by use of the following formula:

Lung Dose = (Release Rate) X (Dose Conversion Factor)
Rate Factor ( Column IIT ) ( Column [V )

Record results in Column V

F. Add all values in Column V
Lung Dose Rate Factor

G. Calculate lung dose rate for a selected location:
i. For time intervals between 0 and 8 hours
from the time of the accident use the .
following formula:

Lung Dose Rate = (Lung Dose Rate Factor) X (X/Q) X (1.25€+3)
(mR/Mr) Step 14.F. ) (Step 8)

ISSUED
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ATTACHMENT D-1 (Continued)

KEY [SOTOPE DATA RECORD
Circle Appropriate
Answers or Units

2. For time intervals greater than 8 hours from the
time of the accident use the following formula:

Lung Dose RPate = (Lung Dose Rate Factor) X (X/Q) X (8.35E+2)

(mR/Hr) Step 14F (Step 8)
3. Record lung dose rate for a select location MR /HR
15. Projected Duration of Release
(in hours, from Shift Supervisor) HOURS
16. Total Projected Dose to a Selected Location
(projected duration of release (Step 15) X
actual dose rate (Step 12F, 13F, 14F) MR W.8.
THYROID
< LUNG
17. Report Results to Shift Supervisor
18. Protective Action Recommendation
(Shift Supervisor Circle One)
[f the total projected dose to a selected location (Step 16) is:
A. W.B. Dose < 1| REM Thyroid < 5 REM
NO PROTECTIVE ACTION REQUIRED
B. W.B. Dose > 1 REM Thyroid > 5 REM
< 5 REM < 25 REM
SEEK SHELTER, CONSIDER EVACUATION
C. W.B. Dose > 5 REM Thyroid > 25 REM
CONDUCT EVACUATION
STABILITY CLASSES
T !‘C) CLASS '
€ 3 A
-1.9 to -1.7 B8
-1.7 to -1.5 4
-1.5 to -0.5 0
-0.5 to 1.5 1
1.5 to 4.0 F
> 4,0 G
ISSUCD
FC/EPIP/01
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ATTACHMENT D-2
WHOLE BODY DOSE RATE CALCULATION SHEET

COLUMN [ COLUMN 11 COLUMN III COLUMN IV COLUMN v
Radio-
Gompreties Mlsess | Dew | Saike

Radionuclide Ci/m? Ci/sec (Mev/dis Dose Rate Factor

Kr-88 2.03 E+00

[-131 3.92 E-01

[-133 6.24 E-01

[-135 1.56 E+00

Te-132 2.31 E-01

Xe-133 4,50 E-02

Xe-135 2.62 E-01

Cs-134 1.59 E+00

Cs-137 5.36 E-01

Total =
ISSUED
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ATTACHMENT 0-3

THYROID DOSE RATE CALCU'ATICN SHEET

EPIP-EQF-6-0-14

COLUMN [ COLUMN 11 COLUMN III COLUMN IV COLUMN
ladio- Dose
Radionucli je nuclide Conversior
Concentrat:on Release Factor Thyroid Dose
Radionu:lide Ci/m3 ri/sec Rem/C . Factor
[-131 1.4 E+06
[-132 6.5 £+03
[-133 1.8 E+0§
[-134 2.5 E+04
[-135 4.4 E-04
Te-132 9.7 «01
Total = P
ISSUED
FC/EPIP/CI FEB 26 1987
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ATTACHMENT D-4
g
LUNG DOSE RATE CALCULATION SHEET
COLUMN | COLUMN 11 COLUMN 111 COLUMN IV COLUMN v
Radio- Dose
Radionuclide nuclide Conversion
Concentration Release Factor Lung Dose
kadionuclide Ci/m?3 Ci/sec Rem/Ci Factor
I-131 2.4 E+06
[-132 1.0 E+03
[-133 3.1 E+03
[-134 -
1-135 2.5 E+03
Ru-106 3.9 E+06
Te-132 3.0 E+04
{T. Cs-134 5.1 E+04
Cs-137 4.0 E+04
Ce-id4 -
Total =
. ISSUED
FC/EPIP/OL
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IV. PROCEDURE (Continued)
k. Section £ - Asses:ment of Liquid Releases.

L. The Shift Supervisor ur his designee, upon receipt of an alert or
alarm indication on RM-055/055A, or noting an uncontrolled release
of a monitor tank to the river, shall assign an individual to
perform dose assessment. This will normally pe the Shift Chemist.
The Shift HP will be used as his/her alternate.

The person assigned to dose assessment will perform dose assessment
determinations until relieved or directed to stop by the Shift
Supervisor or his designee. Dose assessment will be completed in
accordance with the following:

a. Obtain the "Dose Assessment Forms Booklet" from the Control Room
Emergency Gear Locker.

Obtain Attachment E-] "Liquid Release Data Record” from the Dose
Assecsment Forms Booklet. Collect and record the following data:

1

k. Date and Time
& Tank Release Rate - Obtain from operations personnel
Controi Room. This must be in gallons per minute. R
tank release rate.

Missouri River Flow Rate and Speed - Contact the Corps
Engineers (phone 221-3020). Record flow rate in cubic
per second (CFS) and speed in miles per hour (MPH).

Determine if RM-055/055A are functioning. Collect and
the following data:

a. If RM-055/055A are functioning collect and record
follcwing data:

RM-055/055A Net Counts Per Minute (NCPM) - Read
meter, subtract background listed in the Technical
Data Book to obtain NCPM. Record the net counts per
minute.

Obtain graph, Attachment E-2 for RM-055 or
Attachment E-3 for RM-055A. Locate present release
rate on the left side of the graph.

Locate NCPM level at the lower part of the graph.
Plot upward until you intersect with the release
value from Step 2.

Locate the nearest diagonal line above your point of
intersection. Plot up or down that diagonal line
until it intersects present river flow rate (shown
on right side of graph).

ICSUED

FC/EPIP/01
FEB 26 1987
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(Continued)
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At that point of intersection, plot straight upward
to the indicated total gamma specific activity at
the M.U.D. intake. Record this value on the “"Liquid
Release Data Record" in uCi/ml.

Record the activity in the P.A.G. chart at the
bottom of the “Liquid Release Data Record".

If RM-055/055A are NOT functioning, collect and record
the following data:

1.

Obtain tank total specific gamma activity from the
latest Liquid Release Permit in the Control Room.
The chemistry group may have to obtain an isotopic
analysis to determine this data. Record this
activity.

Obtain graph, Attachment E-2 only as it will provide
more conservative results. Locate present release
rate on the left side of the graph.

Locate total tank specific gamma activity on the
Tower part of the graph, and plot upward until you
intersect with the release rate value found above.

Locate the nearest diagonal line above your point of
intersection. Plot up or down that diagonal line
until it intersects present river flow rate (shown
on right side of graph).

At that point of intersection plot straight upward
to the indicated total gamma specific activity at
M.U.D. Record this data on the "Liquid Relzase Data
Record" in uc/ml.

Record the activity in the P.A.G. chart at the
bottom of the "Liquid Release Data Record”.

Protective actions (Shift Supervisor or his designee) -

1.

Using the total activity calculated-above, multiply
by the isotope distribution factors shown in Column
IT of the P.A.G. chart for each radionuclide.

R10 02-26-87



EPIP-EOF-6-E-3

IV. PROCEDURE (Continued)
2. Record results in Column I[II.

3. Compare the results with the EPA standards liste in
Column IV, If any of the calculated values are
equal to or greater than these values, notify M.U.D.
(phone 554-7946) and the State of Nebraska (phone
1-473-1721) immediately for appropriate protective
actions.

d. After completing the "Liquid Release Data Record" standby
to repeat the process using new data sheets.
Terminate procedure wren directed to do so by the Shift
Supervisor or his designee.

ISSUED

FC/EPIP/01 FEB 25 187 R10 02-26-87
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EPIP-EOF-6-E-4

ATTACHMENT E-1

LIQUID RELEASE DATA RECORD
Circle Appropriate
Answers or Units

1. Date and Time /

2. Tank Release Rate (from control room)

3. Missouri River Flow Rate and Speed
(from Corps. of Engineers, phone 221-3020)

n RM-055 or RM-055A Functioning:

1. RM-055 or RM-055A NCPM (from control room).
(Gross CPM minys background CPM from
Technical Data Book).

Using Attachment E-2 for RM-055 or
Attachment E-3 for RM-055A, locate
the tank release rate on left side
of graph,

Plot straight over until release rate
intersects with monitor reading in NCPM
(located on lower part of graph).

Follow nearest higher diagonal line
either up or down to intersect present
river flow rate (shown on right side of
graph).

At that intersect, plot straight up to
indicated activity at M.U.D. intake.

6. Record activity in P.A.G. chart below, Column I.
4!!;.&5&,
P4-055 or RM-055A Not ’unctiom’ng: e 4

1. Ubtain tank gamma specific activity from the
latest Liquid Release Permit in the control
room.

Using Attachment E-2 only, locate tank
release rate on left side of graph.

Plot straight over until release rate intersects
with tank specific activity (located at lower

part P‘_?.r‘.pv* e il T -J
= | - . { . : A

.

- <
¢ Vs Novey
ISSUED

FC/EPIP/01
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EPIP-EOF-6-E-5

ATTACHMENT E-1 (Continued)

LIQUID RELEASE DATA RECORD
Circle Appropriate
Answers or Units

4., Follow nearest higher diagonal line either up
or down to intersect present river flow rate
(shown on right side of graph).

5. At that intersect, plot straight up to
indicated activity at M.U.D. intake. uCi/ml |

6. Record activity in P.A.G. chart below, Column I.

5. Protective Action Determination

Column I Column 11 Cotumn 11l Column IV
Radionuclide Total [sotope Projected E.P.A.
Activity Distrib. Activity Standards
Factor at MUD (yCr/ml)
Col. 1 X
€al. 11
[-131 0.15 3.0E-09
CS-134 0.45 2.0E-05
CS-137 0.10 2.0E-07
€0-60 0.30 1.0€-07
H-3 0.70 2.0E-05

A. Multiply Coluin I value times each Column II value, record in Column [II,

1 W [T Column 111 value 1S equal to or gr than Column [V, call M.U.D.
and State of Nebraska nd recomend protective
ons to be taken. The protective action would be to terminate intake
ot Missouri River water at the Florence Station.

ISSUED

FEB 26 1987
FC/EPIP/01 RIC 02-26-87




EPIP-EQF-6-F~1

IV. PROCEDURE (Continued)

y. Section F - Determination of actual offsite dose rates and verification
of activity release rates by utilizing information from the Onsite
and/or Offsite Monitor Teams.

1. The HP/Chemistry Supervisor or the Emergency Coordinator shall
designate someone to complete the following steps to find the
actual offsite dose rates.

Obtain the whole body dose rate from the monitor team for direct
radiation dose rate measurements and enter in Attachment F-1,

Calculate actual thyroid dose rate for selected locations as
follows:

Actual Thyroid Dose Rate = 1.55E+09 X “C‘/cc
(mRem/Hr)

Record actual dose rates on Attachment F-1,.
Report the data recorded on Attachment F-1 to the HP/Chemistry

Supervisor or Emergency Coordinator for his review and then update
the Status Board.

[f the actual dose rates are higher than the predicted dose rates,
the HP/Chemistry Supervisor or the Emergency Coordinator shall
review the current recommended protective actions and revise them
as necessary.
Protective Action Guidelines
A. W.B. Dose < 1 REM Thyroid < 5 REM

NO PROTECTIVE ACTION REQUIRED

B. W.B. Dose > 1 REM Thyroid >
< 5 REM < 25 REM

SEEK SHELTER, CONSIDER EVACUATION
C. W.B. Dose > 5 REM Thyroid >

CONDUCT EVACUATION

*X = Specific activity supplied by monitor team (in uCi/cc).

FC/EP1P/01 e anan
MA = - /




EPIP-EQF-6-F-2

ATTACHMENT F-1
ONSITE/OFFSITE DOSE RATES: PREDICTED-ACTUAL

DOSE RATES (MR/HR
PRED TUAL

DATE _ TIME LOCATION DISTANCE W.B. THYROID W.B. THYROID

REMARKS :

ISSUEC

FC/EPIP/01
FEB 25 1987 R10 02-26-87




EPIP-EQF-6-G~1

( [V. PROCEDURE (Continued)

G. Section G - Whole Body Dose Determination from Contamination Released
Through the Plant Ventilation Stack.

The Shift Supervisor or his designee, upon receiving an alert or
alarm indication on RM-061, shall assign the Shift Chemist to
perform dose assessment. The Shift HP will be used as the
alternate.

f—

The person assigned to dose assessment will perform dose assessment
determinations until relieved or directed to stop by the Shift
Supervisor or his designee. Dose assessment will be completed in
accordance with the following:

~n

a. Obtain the "Dose Assessment Forms Booklet" from the control
room emergency gear locker,

b. Obtain Attachment G-1, "Contamination and Whole Body Dose Rate
Data Record", from the Dose Assessment Forms Booklet. Collect
and record the following data:

Es Date and Time

2. Selected Location - Using Attachment G-2, find the
affected sector and determine the selected downwind
location for the calculation being performed.

( Present Wind Direction - Wind direction meter is located
on the north wall of the Control Room above the fire
control and alarm panels (AI-184), or obtain wind
direction from the Plant Computer by requesting
information from operations personnel., Record wind .
direction; use the estimated average if the reading is
unstable.

NOTE : This is the direction that the wind is coming
from.

4, Stack Flow Rate - Stack flow rate meter is located behind
the control panel on Al-44, The meter number is FR-758.
Meter reading is in standard cubic feet per minute (SCFM)
times one thousand. Convert this value to M3/sec using
the following conversion:

(Stack Flow Rate) X (4,72E-04) = Stack Flow Rate in M3/sec

5. Relative Deposition Factor (D/Q) - Determine the relative
deposition factor for the selected downwind location
(Step 2) by using Attachment G-2, "Relative Deposition
Factors", the wind direction (Step 3), and the selected

location,
NOTE : [f the selected downwind location is between
" two of the listed distances, use the next
SMALLER distance.
ISSUED
FC/EPIP/01 FEB 26 W87 R10 02-2¢ 37




EPIP-EOF-6-G-2

IV. PROCEDURE (Continued)

6. Projected Duration of Release - The Shift Supervisor or
his designee must determine the projected duration of
releate., This information is required to calculate the
projected totd]l dose to a given area. Record this number
in seconds.

7. Request that Chemistry obtain a particulate air sample
from RM-061, RM-060, or RM-063 (if RM-061 and RM-060 are
unavailable) and perform an isotopic analysis on the
sample, using the applicable procedures.

A. Record the required radionuclide concentrations
(in yc/cc) in Column II.

B. Calculate the radionuclide release rates by use
of the following formula:

Radionuclide = (Column II Values) X (Stack Flow Rate Step 4)
Release Rate
(Ci/sec)

Record the results in Column [II in Ci/sec.

C. Calculate the contamination deposition by use of the
following formula:

Contamination = (Column III Values) X (D/Q Step 5) X (Release Duration Step 6)
Deposition
(Ci/m2)

Record the results in Column IV in Ci/M2,

D. Calculate the whole body dose rate for each nuclide by
use of the following formula:

W.B. Dose Rate = (Column [V Values) X (Dose Conversion Factor)
For Each Nuclide ( Column V Values )
(R/Hr) I

Record the results in Column VI in mR/Hr.

8. Total the values recorded in Column VI and reéord the
total at the bottom of Attachment G-1,

9. Total Projected Dose to a Selected Location - Multiply
the total whole body dose rate (Step 12) by the projected
duration of release (Step 6). Record the results on the
“Contamination and Whole Body Dose Rate Data Record" and
circle the appropriate units,

10. Compare the total projected dose to a selected location
to the "Protective Action Guidelines" at the top of
Attachment G-2.

ISSUED
FEB 26 1987 R10 02-26-87
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EPIP-EQOF-6-G-3

IV. PROCEDURE (Continued)

Report the results to the Shift Supervisor, H.P./Chemistry
Supervisor, or the Emergency Coordinator if the EQOF is
activated.

Standby to repeat this procedure as required.

FC/EPIP/01
R10 02-26-87




ATTACHMENT G-1
CONTAMINATION AND WHOLE 80DY DOSE RATE DATA RECORD

EPIP4EQF-6-G-4

Circle Appropriate
Answers or Units

. Date and Time

T

2. Selected Location /
“Sector Distance
3. Present Wind Direction DEGREES
4, Stack Flow Rate (Stack Flow Rate SCFM) X (4,72E-04) = M3/Sec
5. Relative Deposition Factor (D/Q) M™2
(Use Attachment G-2, Wind Direction, and Selected Location)
6. Projected Duration of Release (from Shift Supervisor) SEC
7. Request that Chemistry obtain particulate air sample
frm RM.OGI' M‘oso. or R”-OGJo
tep A) [Step B) (Step C) Step 0)
[ I1 111 1V v Vi
“Radion- | Isotopic Release Contamination Dose “Whole
nuclide | Analysis Rate Deposition Conversion Body Dose
(ve/ce) (Ci/sec) Ci/M2 Factor Rate (R/Hr)
(CoTumn 11)X|(Column
RM-061/RM-060| (Stack (Release Duration) (Column V)X
RM-063* Flow Rate) (Column V)
Mn-54 5.8
Co-60 1.7E+01
Sr-89 5.6E-04
[-131 2.8
[-133 3.7
[-135 1,2E+01
Cs-134 1.2E+01
Cs-137 4,2
Ba-140 ¥ 3
La-140 1.5€+01
8. Total W.B. Dose Rate (Total of Column VI) R/HR

9.
10.

*Use

Total Projected Dose to a Selected Location

(Step 8 Result)(Projected duration of release-Step 6)+ 3600 | REW |

Compare the total projected dose to a selected location
to the Protective Action Guidelines at the top of Attachment
G-2. Report to Shift Supervisor.

only if RM-060 and RM-061 are not available.
ISSUED

FC/EPIP/01

FeB 26 1987
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ATTACHMENT #Cc-2
RELATIVE DEPOSITION FACTORS
and

PROTECTIVE ACTION RECOMMENDATIONS

aA3INnssli

PROTECTIVE ACTION RECOMMENDATIONS

< 1Rem Whole Body Dose
No Protective Action Required

> IRem But < 5Rem Whole Body Dose
Seek Shelter, Consider Evacuation

> 5Rem Whole Body Dose
Conduct Evacuation

Relstive Deposition tactors (a-2)
G.50mile L50Wile 2.50Wile 3.50Mile 4.50Mile 7.50Mile 15.0 mile 25.0 mile 35.0 Wile 45.0 Mle

08 MO0 1IN0 M0 AW LE0  S.%-1 1.9€-18 L1l K12
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2.51-08 LE-D® 40 2.m-D0 .- s.E-12 .- -2 LE-2 412
L0 @09 &0 A0 20810 6N 2. N2 4812 L.%-12
.- 5.2-00 LE-S R0 ¥ LG sE-0 Lx-1 %12 S&-12
8.8 -08 LESY 2™ 1.X 5.5-10 2.M-10 412 2.8-01 L&l -2
.- 4.K-00 L0 LE-0 S0 LEW Su-n .ux-1 1.a-1 7.4-12
LU0 X0 LEOY LM-10 4K0 L0 S.6E-1 2.00-11 1.3E-11 J.g-12
3. x-08 3L.X-09 U0 42210 . LS. sE-12 2.%-11 1.E-11 §.,-12 J.ee-12
1.9¢-08 L0940 2.2-00 L0 &SN 1.SE-11  S.s€-12 -2 Lm-n2
1.%-08 L0 450 2.x-0 LE-I0 420 l.4-11 s.1e-12 2..-12 1.€-12
2.1-08 .90 S&E-0 240 a0 SN L1 s2-12 J.ea02 2.2
4.0e-08 3.5-09 LG A4S0 2.%-0 =-1 3.0 1.1E-11 6.%-12 J%-2
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EPIP-EOF~6aHe |

IV. PROCEDJRE (Continued)

H. gagilgg_! - Onsite and Offsite Dose Assessment Using the Computerized
ram,

1.

FC/EPIP/01

Purpose

This procedure establishes step by step instructions for the
operation of the Tektronix-CX-4107A computer terminal and the
GE-TermiNet printers. The Tektronix is used to execute the
Emergency Assessment of Gaseous and Liquid Effluents (EAGLE)
computer program while the TermiNets are used to make hardcopies of
EAGLE's results., The computer program is the preferred method for
performing dose assessment, with other methods intende. as
alternate and backup methods.

4 isite

a. Emergency classification has been initiated per EPIP-0SC-1.

b. The Emergency Plan has been activated per EPIP-0SC-2.

¢. Post Accident Procedure OI-PAP-7 is available.

d. The Technical Data Book is available.

e. The Tektronix terminal, GE TermiNet printer, and all associated
equipment are available in the TSC and EOF dose assessment
areas and hooked up as diag-ammed in Figure H«l,

f. The appropriate form must be filled out for each plume with
meteorological data and appropriate radfological data.

Precautions

a. Always use the lowest level winds and differential temperature
data as fnput to the program,

b. Use the 10 meter temperature value as ambient temperature,
Effluents exit temperatures should remain at their default
values.

¢. Update and perform the dose assessments every fifteen (15)
minutes.

ISSUED

FEB 26 1987 R10 02-26-87
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C Iv. PROCEDURE (Continued)
imitati i

4,

FC/EPIP/01

c.

If the VM/CMS is down or communication with the computer
via the Tektronix terminal cannot be established, the
“Onsite and Offsite Dose Assessment" can be performed by
using other sections of EPIP-EQF-6.

Dose calculations cannot be performed on both terminals (one in
the TSC and one in the EOF) concurrently. The program must be
ended b{ one party (TSC or EOF) on a given plume before the next
party (TSC or EOF) can start calculation on the next plume.

Tabular and Graphics displays for previous piumes can, however,
be executed b{ a second party while the first party is
performing calculations on the current 15 minute plume.

The dose calculations have to be ended on the current 15 minute
plume before switching to the tabular and/or graphics displays
menu for additional data on the current plume,

Procedure

A.

Running EAGLE on VM/CMS ‘P:!f!rr!g g!;hgg)

1. Entering the Computer System
The accessibility between the VM/CMS and the Tektronix
terminal is provided via 3274 61-C controllers, The log-on
and program calculations consist of the following steps:
a. Turn Tektronix terminal on, you will be on MVS,

b. Enter the following command and hit <ENTER> to
access VM/CMS: “VMg"

¢. Press the <ENTER> key to clear the screen
then log-on to VM/ as follows:

At TSC: "L TSC TSC*
At EOF: "L EOF EOF"
TE: Screens providing system user's information
will show up. Page through these screens by

prossin' the <CLEAR> key unti] the screen
asking "Is this an emergency?" appears.

ISSUED
FEB 2 6 1987 R10 02-26-87




EPIP-EOF-6-H-3

V. PROCEDURE (Continued)

NOTE 1:

NOTE 2:

NOTE 3:

FC/EPIP/01

d. Enter in "YES" and press the <ENTER> key when
asked if this is an Emergency.

e. Enter in "EAGLE" after the prompt (R;) and
press <ENTER>,

f. The program will prompt you to the following menu
indices on the screen:

MENU

EMERGENCY ASSESSMENT OF e::gfgs AND LIQUID EFFLUENTS

1. ATMOSPHERIC DIFFUSION AND DOSE CALCULATIONS
2. TABULAR DISPLAYS OF MODEL RESULTS
3. EXIT

g. Enter in "1" and press the <ENTER> key to start the

program, The menus within the program will guide you to
various options that are available for diffusion and do*

calculations.

[f you incorrectly make an entry but have not pressed the
<ENTER> key, you can use the < <ee«eeceee> key to go back
and make the correct entry.

[f you incorrectly make an entry and have pressed the <ENTER>
kc{. then continue to make entries, The next page displayed
will be a summary of the entries you made on the previous page.
By entering "NO" and hitting <ENTER> EAGLE will re-ask for
those entries,

[f you should accept a summary page that does contain a wron
entry, then continue to make entries, enter "N" amd hit <ENTER>
when EAGLE asks 1f you wish to distribute a page of output and
then end calculation as stated in Step 1. You can now go back
to Step g and re-run that plume,

ISSUED
FEB 26 1987 R10 02-26-87
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[V. PROCEDURE (Continued)

h. When a page of output is completed, EAGLE will ask if
you wish to distribute t"> . page. By entering a "Y"
and pressing <ENTER> (or by just hitting <ENTER>
that page of output will be printed out at each of
the TermiNet locations.

After completing your entries for Recommended 0ffsite
Protective Actions, the following message will appear:

COMMENTS

[f you do not wish to send any additional comments, hit
<ENTER>, [If, however, you do wish to send out some
additional comments, skip a space (you may not use the
first column) and type in those comments., When you are
ready to type on the next line, hit <ENTER>, skip a
space, and continue. After you complete your last

line of comments, hit <ENTER> twice to continue with
EAGLE.

End the program for "Atmospheric Diffusion and Dose
Calculations” by entering "END" and hitting <ENTER> at
the end of a given plume. This will prompt you to the
menu indices shown in Step f. Enter a "2" and hit
<ENTER> to see the tabular displays.

NOTE : Tabular displays can be exited by following
instructions on the screen for Tabular
Display Menu.

Leaving the Computer System (VM/CMS)

It {s important to log-off the system when you are finished.
When you get to the menu indices shown in step f, enter a
“3" and hit <ENTER>, When the prompt (R;) appears, enter
“LOGOFF" and hit <ENTER>,

[MPORTANT NOTE Should problems occur w* _h are not covered in this
procedure, go to the trouble shooting section at the
end of this procedure for further assistance.

ISSUED
FEB 26 1987
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PROCEDURE Continued)

B. Terminet Printers

£ e

The Terminet printers are used to produce a hardcopy of EAGLE's
results. There are Terminet printers located at the TSC, EOF,
and three state locations (one in Nebr, and two in [owa). When
EAGLE is prompted to distribute a page of output, all printers
will simultaneously print that page within a matter of seconds.

Initial Setup of G.E. TermiNet Printer

)n the left keypad the only key that should be
pressed in is the <ALL CAPS> button.

Set the right-hand upper switch to
Set the right-hand lower switch to

Make sure that the wiring setup is in accordance

|

with Figure 1.

1 +4

The modem buttons should be in the following pos

-

AL-out, ST-out, ROL-out

perati ) E., TermiNet

Turn on TermiNet printer;

back of machine.

[f INTERRUPT 1ight goes on it usually indicates that

yf paper or print head is pulled away from the paper,

~DUTaT the appropriate phone number for the FolTowing

4
Terminet locations

ISC-4049

EOF -405C

pon heari ng
Press modem TK/DT button
Hang up phone

when you get connected to the system, an OPPD banner
will be displayed. [f the banner does rot appear,

R Riss
’ THIS PAGE CONTAINS
PRIVACY AND/OR PROPRIETARY

INFORMATION

l;)UL[J

FEB 26 1987
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IV. PROCEDURE (Continued)

Press <ESC> key. Press <CTL> button, hold it down,
and press the <E> key. The following message should
appear.

< <LINE NUMBER SUPPRESSED> »

NOTE : [f a < <LINE NUMBER PRINTED> > appears
instead or if at some time when using the TermiNet
lines of arrows (<« <« <= <= <-) should
start appearing, then try Step e again,

Press <ESC> key. Press the <CTL> button, hold it down,
and press the <D> key. The following message should
appear:

<< TIME OUT FACTOR IS 3 MIN, ENTER MULTIPLIER X 3 MIN>>
<< X=@ - NO TIME OUT, X=D - DISCONNECT IMMEDIATELY »>»>

Enter a "0" (zero) and press <RETURN>,
You should now get the following message:
"ENTER ONE OF THE FOLLOWING COMMANDS"
followed by some command examples.
Enter the following log-on and then press <RETURN>:
At TSC - “L EAGLES TSCPRT"
At EOF - “L EAGLE6 EOFPRT"
Some messages will now appear which are intended for
OPPD computer users. After a few lines of messages,
a "MORE..." message will appear on the right side.
Anytime a "MORE..." appears, dc the following:
l. Press the <ESC> key and then the <X> key.
NOTE: Should you hit <RETURN> instead
of performing 1. (above), you will
get a "MOLDING" message. Anytime you
get a "MOLDING" message, hit
<RETURN>, which will give you

back a "MORE,.." messa?e. and
then perform 1. (above).

ISSUED

FC/EPIP/0L
FEB 26 1987




EPIP-EQF -6-H-7

IV. PROCEDURE (Continued)
i. After the messages to the computer users are completed,

the following message should appear which indicates you're
logged-on and in "monitor" mode:

<<<WAITING FOR DATA EAGLE.>>>
-PRESS THE 'RETURN' KEY, TWICE, TO LOGOFF,
~TYPE 'REPRINT' AND PRESS THE 'RETURN'
KEY TO REPRINT THE LAST TABLE
RECEIVED, IF ANY.

NOTE : If you do not get this message but get a RECONNECTED
message instead, erter a "B" and hit <RETURN>. You
will receive a

RUNNING ) RUNNING
VM READ o

over on the right-hand side of the paper. Press <RETURN»>

and either a page of output will print out or another VM

READ message will appear. [f you get the VM READ message,

enter REPRINT, hit <RETURN>, and the last page of output

ou received will be printed as well as the WAITING FOR
TA" message.

j. When a page of output from EAGLE is sent out, the following
message will appear:

RUNNING

POSITION THE RIBBON OF THE PAPER CRT AT THE TOP OF A
NEW PAGE. PRESS THE RETURN KEY TO PRINT OUT A PAGE.

Position paper and hit <RETURN>, The page of output
will be printed followed by the "WAITING FOR DATA"
message (Step i). The printer will wait in a "sleep”
mode until another page of output is sent out indicated
by the "POSITION THE RIBBON" message.

NOTE: If you should press <RETURN> after the "WAITING
FOR DATA" message appears but there is no
output ready to be printed, a "VM READ" or "CP
READ" will appear. Enter "REPRINT", hit <RETURN»>,
and the "WAITING FOR DATA" message will appear,
Wait until "POSITION THE RIBBON" message appears.

ISSUED
FC/EPIP/01
R10 02-26-87
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EPIP-EOF-6-H-8

IV. PROCEDURE (Continued)

k. To logoff system, press <RETURN> a few times unti] the
OPPD banner again appears.

1. Press modem TK/DT button to "in" position.
m. Turn TermiNet printer off,

Additional Notes

1.

FC/EPIP/01

Should problems occur, hit the <RETURN> key 2 or 3 times to log-off and
then one more time to get the OPPD banner. Go back and start again at
Step 2.e. If you cannot log-off by hitting <RETURN> 2 or 3 times, turn
off the power and start over at step 1.

NOTE : [f you turn off the power and start again you will get a
"RECONNECTED" message.

To advance paper a single space at a time, depress <LF> kc‘. To
advance fast forward, set right hand upper switch to "Inhibit Send" (or
“Local") and depress <RPT> and <LF> keys simultaneously. Return
right-hand upper switch to “"FULL" for normal operation.

[f the upper right-hand switch is set at “Inhibit Send" (or "Local") or
if the TermiNet is not in “"monitor" mode, the pages of output from
EAGLE will not be printed. However, when the upeor right-hand switch
fs set to FULL or the TermiNet put into “monitor" mode, all those pages
of output will then be printed out.

If any problems come up which are not covered in this section
proceed to next section.

Troubleshootin A n r M f
1. Checkout of G.E. TermiNet Printers
a. Setup
1) Go back to Section 1 and make sure setup is correct,
b. Network Problems o
5 an‘.problcns are encountered when dialing-up to
get the printer online (1.e., busy signal, ring but
no answer, or an answer but no carrier signal rtono])

proceed to Part 2 of this procedure and report the
problem,

ISSUED
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IV. PROCEDURE (Continued)

EPIP=EOF<6-H-9

¢. Printer Problems

1) If you do get a carrier siga;l but still experience

problems:

a. Turn off printer.

b. Lift cover and move print head to center of page.

¢. Turn on printer. [f the printhead does not move
and position itself to the left hand side of the
printer, proceed to Part 2 of this procedure and
report the problem,
NOTE: When you turn the printer on, the

power and motor lights should be

the only ones on,

If the interrupt alarm light is on:

1. Lift cover and check that:

a) Run/Load lever is forward,

b) Paper is properly feeding
through printer,

2. If interrupt light is still on,
proceed to Part 2 of this
procedure and report problem.

[f 1ight 1s not on:

a) Press in the [LOCAL] button
located on the left of the
printer,

b) Type on keyboard,

¢) If printer fails to print
what you are typing, proceed
to Part 2 of this procedure
and report the problem,

ISSVUED

FC/EPLIP/OL
ey FEB 24 1987
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IV. PROCEOURE

FC/EPIP/0I

2.

EPIP-EOF-6-H-10

(Continued)
d. Modem Problems

If after performing all the previous steps you still have
problems, perform the following:

1) Call Rixon at (301) 622-1333 and ask the modem
coordinator to call back into the data
(the phone connected to the Rixon modem) for
related checkout,

NOTE : Rixon checkout service is available
‘:m .o.o.s:w ’o.o M-Fr"ly.

2) If there is a modem problem or there is no modem
problem but the printer still isn't working properly,
procrd to Part 2 of this procedure and report the
problem,

Reporting of Problems

a. When any problems with the dose assessment computer
hardware/software occur, do the following:

1) Call the Information Center at 4224 or 4324 and
inform the person answering that you are having
problems with EAGLE. Then proceed to state your
name, location and the nature of the problem.

Be sure to use the word "EAGLE" which

will help the person answering in
fdentifying the problem area.

ISSUED

FEB 26 B9 R10 02-26-87



METEOROLOGICAL AND RADIOLOGICAL DATA WORKSHEET ir-ii-s8 °

(HR:MIN) PLUME NO.
I METEDROLOGICAL DATA II RADIOLOGICAL DATA
1, Stack flow rete___cfm 1. AM-262 gcom
2. Condenser off ﬁ flow rete = cfme 2. AM-260 gepm
3. AM-261 gcom
3. Set.Stwem Flow lbm/he

3com

BRI ‘. e

4, Wind speed at 10 meters______ MPH (Circles L, M, or W)

$. wind directuion from . 5. AM-26) mr/he. me/hr Bkg
6. Ambient temperature at 1@ meters (*C/'F) FILTER

7. Temperature difference (AT ('C @ 100m)| 5 AM-257 gepm

® 1, 1888 ofm X No. of veowum pumpelin hagging mede) . w
2. 19 ofm X No. of veowm pumps (in Nermel cpereuans) . 7. RM-064 com

8. Containment Monitor Reaaing R/me

III STABILITY CLASSES
ar (*C)

O nNmoOe» E

IV RADIOLOGICAL RELEASE DATA
AM-@62 - NOBLE GAS (STACK)

( ~com)

Qs efm =
_— X 4,726-04
s .C‘ 'b:' ..Y! (S.ﬂ.|“y;~ '.ci.r.) 3 r
RELEASE RATE (Q) = Ci/see
-om
0
wli/ece
s cansnnsnnsnnsnsns Sssssnsssnanan 0080000000000 000000000000000000000sscssssscssiNagicccccccssssscssssssssssssssssasessscnancs 4
AM-968 - IO0DINE (STACK)
Sample Volume (ce) * (AM-26Q flow -ete (cfmie] « [Time cartridge in
gorviee (min) ) « C 28,317 lee/fed)] .
= ce

¢ The sverage flow -ate ‘or AM-26Q is spproximately 2.3 efm,

Q= ofm = { nepm)
s m————— X 4,726-04
STACK FLOw RATE (Sorsitivity Factore X ce)
Sempl. Vol.
RELEASE RATE (Q) = Ci/neec
& ainith ISSUCD
FEB 25 1987




( alsueD ‘Y TEEaNIcAr oATA 800 SENSITIVITY FACTOR FROM THE

EPIP-EOF -6-H-12
pr—————— ——
FC-197
20of 2
Form Rev. 4
aM-261 - PARTICULATE 12-11-85
Semple Volume (ce) = [RM-361 flow rote (efm)®] x [(Semple collecten,,
‘ o Yolume Lol T T ume (mn) 1 x (28,317 (ee/fed)]
C . -
¢ The averege flow rete for AM-261 1» spproximataly 7 ofm
Q= ofm = € . mepm 1 x 4. 72E-04
CK F T
STACK FLOW RATE C4.508 + 08 opo = e 3
g i JC:  (SAMPLE voLume) !
RELEASE RATE (Q) = Ci/sec
Proscssssssnssansncnnns Sesssssnsns 000000000000 000600000000000500500605RISRTATTITTTCTCTCCTCsssvee0 00 <
® ~ - T )
{ )
fz—;——m:‘t“" . e X 4.726-04 X 2.31
STaCk FLOW (Sensitivity Factore)
RELEASE RATE (Q) = Ci/nec
[
b z:;oc
000000 60006000000000000000800000000000000000000000000000000000000000000s0attntttsnsaes P L L g
RM - NT FILTER RaT
1. Sempling Vel.(ecc) =(RM-283 or W flow ~ate 580 ce/min) X (Sempl.Time Min,) = ce
2. Net Filter Activity = @.7027 WLi/me/hr X Neot Filter Dose Rate (mr/he) = ¥
Q= _ofm » (Net Filter Activity (uCi)) X 4.728-04
C S$TaCk FLOW RATE (Sempling Yolume (ceci]

RELEASE RATE (Q) =

Ci/sec
 eersssstasssssssstsstesstessstttssattstetsesteRtttttttsstssansansanastetats
AM=Q287 ~ Noble Gas (Cder O"-!oo)
( )
S e et X 4 726-04

CONDENSER OFF GAS FLOW RATE (Sensitivity Factore)

RELEASE RATE (Q) = Ci/sec

L -

Li/ce
ST messannnnn ansanan D e e L L L LR L b L L L L e L L Sesssasnanen SRssssnannn “
AM-064 - (Main Steam)
.
Steam Flow Rate = lom/hr (From OI-PAP-8)
Qs Im/hr x ( com)

'T['—I'T'Tg X 2.11e~04

STEAM FLOW RATE (Sensitivity Foacters)

RELEASE RATE (Q) = Ci/vec

. .

21760 1
L cosssassssssssstorssstossssessns PP PP ——— 00000000 P PRpp——

TECHNICAL DATA BOOK

. (2) SENSITIVITY FACTOR FOR RAM-Q63M = 2.9E+83 epm/uCi/ce
: SENSITIVETY FACTOR EOR Mgeon = 1. 3541 o
FED 28

~RI0~ 0Z-26-87
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EPIP-TSC-8-1

Fort Calhoun Station Unit No. 1
EMERGENCY PLAN IMPLEMENTING PROCEDURE
EPIP-TSC-8
TECHNICAL SUPPORT CENTER

Estimate of Core Damage
[.  PURPOSE

A. This procedure contains four sections to provide independent and
redundant estimates of the type and ree of core damage which
mey have occurred during an accident situation. Use the sections
that will yield the quickest and/or most accurate assessment of
g:uagohzirst. as determined from the guidance below and the attached
ow chart,

FAST TRANSIENT: Obtain samples using the Post Accident Sampling
System (PASS) and estimate core damage by using containment hydrogen
measurement (EPIP-TSC-8-C) and isotopic data analysis (EPIP-TSC-8-8)
followed by containment radiation dose rate analysis (EPIP-TSC-8-A).
“ore Jamage can be estimated using Core Exit Thermocouple (CET)

tem eratures, but results are not expected to be very accurate for
“ast acting transients.

SLOW TRANSIENT: Use core exit thermocouple temperatures
(CriP-TSC-8-D) and containment radiation dose rate analysis
(E¥1P-TSC-8-A) for an early estimate of core damage. When
conditions permit, the Post Accident Sampling System (PASS)
should be used to obtain samples for containment hydrogen
measurement (EPIP-TSC-8-C) and isotopic data amalysis
(EPIP-TSC-8-B) to enhance earlier damage indications.

B. This procedure is divided into the following four sections:

l. §g§¥1%n A - Containment Dose Rate Analysis uses
radiation readings from RM-091A and RM-091B to estimate
the type and degree of core damage.

2 Section B - Isotopic Data Analysis uses post accident
sample 1sotopic data to determine the type and degree of
core damage.

3. %*Eg1gn C = Containment Hydrogen Measurement determifes
sources of hydrogen generated in containment and relates
them to the type and degree of core damage.

4, %gc;ign D - Core Exit Thermocouple (CET) Temperatures are
ren o relate temperature changes in the CET's to the
type and degree of core damage.

ISSUED
FC/EPIP/02 FEB 23w/ R3 02-23-87



EPIP-TSC-8-2

TYPE
oF
TRANSIENT
FAST SLOW
TRANSIENT TRANSIENT
RADIATION I%0TOPIC CORE EXIT RADIATION
DOSE RATES ANALYSIS THERMOCOUPLES DOSE RATES
EPIP-TSC-8-1 EPIP-TSC~-8-2 EPIP-TSC-8-4 EPIP-TSC-8-1
HYDROGEN ISOTOPIC
MEASUREMENT ANALYSIS
EPIP-TSC-8-3 EPIP-TSC-8-2
CORE EXIT HYDROGEN
THERMOCOUPLES MEASUREMENT
EPIP-TSC-8-4 EPIP-TSC-8-3

EPIP~-TSC-B
CORE DAMAGE ASSESSMENT PROCEDURE FLOW CHART

ISSUED

R3 02-23-87




C SECTION A

EPIP-TSC-8-A-1

Estimate of Core Damage Using Containment Radiation Dose Rates

I. PREREQUISITES

A.
B.

A plant accident with the potential for core damage has occurred.

Wide Range Radiation Dose Monitors RM-091A and RM-C91B are operable
and able to measure area dose rates in containmert resulting from
fission products dispursed in the building atmosphere and plated out
on the building surfaces.

II. PRECAUTIONS AND LIMITATIONS

A.

The total quantity of fission products .easured at monitor locations

in containment may be chan?ing rapidly due to transient plant
conditions. Therefore, multiple measurements should be obtained within
a minimum time period and under stabilized plant conditions when
possible. Samples obtained during rapidly changing plant conditions
should not be weighed heavily into the assessment of core damage.
RM-091A and RM-091B have an upper radiation reading limit of 1E7 R/HR

This procedure only provides an upper 1imit estimate of the progres-
sive core damage and cannot accurately distinguish between the condi-
tions of fuel cladding failure and fuel overheat when the resulting
dose rates are the same. This procedure does not 2ttempt to identify
the extent of any potential fuel melting.

This procedure is intended for use when the fission product inventory
in the core has had sufficient time to reach equilibrium. Based upon
the fission products of concern, equilibrium conditions are achieved
after 30 days of operations at constant power. Reactor power is
considered to be constant if it has not changed by more than =10%.
This procedure can be applied following non-constant periods of
operation and when the reactor has produced power for less than 30
days. The assessment of core damage for less than 30 days of opera-
tion will underpredict the actual conditions.

ISSUED

Fc/ep1p/02 FEB 23 me7 R3 02-23-87



EPIP-TSC~8-A-2

111. PROCEDURE
A. Record the following plant indications.
CONTAINMENT BUILDING

Radiation Dose Rate Rads/hr.
Time of Measurement Date Time
Prior 30 days power history: Power, Percent Ouration, Days
B. Time of reactor shutdown Date Time

C. Plant Power Correction

The measured radiation dose rate inside the containment building is to
be corrected for the plant power history. To correct the measured
dose rate to the corresponding value had the plant been operating at
100 percent power, follow the guidelines below.

For operation at constant power for more than 3U days, apply a simple
ratio of power. Reactor power is considered to be constant if it has
not changed by more than =10%.

To correct the radiation dose rate for the case in which reactor power
level has not remained constant during the 30 days prior to the
reactor shutdown, engineering judgement is used to determine the most
representative power level. The guidelines below should be used in
making this determination,

The average power during the 30 day period is not necessarily the most
representative value tc be used for the correction to equilidrium
conditions.

The power levels at which the reactor last operated should weigh more
heavily in the determination than the earlier power levels.

ISSUED
FC/EPIP/02 FEB 23 1987 R3 02-23-87



EPIP-TSC-8-A-3

I11. PROCEDURE (Continued)
C. Plant Power Correction (Continued)

Continued operation for an extended period should weigh more heavily
than brief transient periods.

For operation less than 30 days this procedure can still be employed,
however, the estimate of core damage is expected to be an under-
prediction of actual conditions.

D. Apply the following equation to determine the radiation dose rate
corresponding to equilibrium full power source inventory conditions.

Equilibrium _ Measured 100 »
Dose Rate Dose Rate ¥ Reactor Power Level

* dose rate correction factor

E. To determine the decay correction for the radiation dose rate, record
the time between measurement of the dose rate and reactor shutdown,
recorded in Step B.

Time duration for this measurement = hours

F. Estimate the extent of core damage using the equilibrium dose rate
(step I11.D), the duration of reactor shutdown, and the analytically
determined dose rates provided in Enclosure 2. Use engineering
Judgement to determine which category of core damage shown on
Enclosure 2 is more representative of the plotted value. Consider the
following criteria when making this determination:

Some dose rate measurements could have been recorded during
periods of transient conditions within the plant. Measurements
made during stable plant conditions should weigh more heavily in
the assessment of core damage.

Dose rates significantly above the lower bound in the category of
major fuel overheat may indicate concurrent fuel pellet melting.
This procedure can not be employed to estimate the degree of fuel
pellet melting.

Fuel cladding failure should be anticipated for dose rates within
any category of fuel overheating. This procedure can not dis-
tinguish the relative contributions of the two categories to the
total dose rate, but does give an estimate of the highest cate-
gory of damage.

Dose rates corresponding to the two categories of major cladding
failure and initial fuel overheat are observed to overlap on
Enclosure 2. The evaluation of other plant parameters may be
required to distinguish between them. However, concurrent
conditions may be anticipated.

ISSUED
FC/EPIP/02 FEB 23 we7 ., R3 02-23-87
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Enclosure i

Radiological Characteristics of NRC Categories of Fuel Damage

Release of Characteristic

66 ¢ % g3y

aanssi

(8-£2-20 ¢t

NRC Category of Mechanism of Source of Characteristic Isotope Expressed as a
Fuel Damage Release Release Isotope Percent of Source Inventory

No Fuel Damage Halogen Spiking Gas Gap 1 131, Cs 137 Less than 1

Tramp Uranium Rb 88
Initial Cladding Gas Gap Less than 10
Failure
Intermediate Clad Burst and Gas Gap Xe 131lm, Xe 133 10 to 50
Cladding Faflure > Gas Gap Diffusion 1131, 1133

Release
Major Cladding Gas Gap Greater than 50
Failure
Inftial Fuel Pellet - Fuel Pellet Cs 134, Rb 88, Less than 10
Overheating Te 129, Te 132

:> Grain Boundary

Intermediate Diffusion Fue. Pellet 10 io 50
Fuel Pellet
Overheating

Major Fuel Pellet
Overheating

Fuel Pellet Melt -

Intermediate Fuel
Pellet Melt

Major Fuel Pellet
Melt

Diffusional Release
From 002 Grains

Escape from Molten

:> Fuel

Fuel Pellet

Fuel Pellet
Fuel Pellet

Fuel Pellet

Ba 140, La 140
La 142, Pr 144

Greater than 50

Less than 10
10 to 50

Greater than 50

p-¥=8-351-d143



EPIP-TSC-8-A-5

ENCLOSURE 2
TYPICAL ANALYSIS FOR POST ACCIDENT
DOSE RATE INSIDE A CYLINDRICAL CONT AINMENT

1108

=1

=1

1
1:10" 100 1
TIME POST ACCIDENT, HOURS
CYLINDRICAL CONTAINMENT

ISSUED

FC/EPIP/02
d / FEB 23 w87 .

R3 02-23-87



EPIP-TSC-8-8-1

SECTION B
Estimate of Core Damage Using Isotopic Data

I. PREREQUISITES

A. A plant accident with the potential for core damage has occurred.

Isotopic activities are available per 0I-SL-2 or OI-PAP-2.

O

Computer program UTYPASS is available for execution.

o
.

The Post Accident Sampling S{stem (PASS) is operable and has the
capability to obtain and analyze the identity and concentration of
fission product isotopes in fluid samples which have the potential to
be highly radioactive.

II. PRECAUTIONS AND LIMITATIONS

The assessments of core damage obtained by using this procedure are only
estimates and represent lower limit estimates of clad damage.

The total quantity of fission products measured at monitor locations in
containment may be changing rapidly due to transient plant conditions.
Therefore, multiple measurements should be obtained within a minimum time
period and under stabilized plant conditions when possible. Samples
obtained during rapidly changing plant conditions should not be weighed
heavily into the assessment of core damage.

II1I. PROCEDURE
Estimation of Core Damage Using [sotopic Analysis

A. Perform an isotopic specific activity anmalysis by obtaining samples
based on the following criteria:

TYPE TRANSIENT SAMPLE LOCATIONS
a) Rapid Depressurization Reactor Coolant, Containment
of Primary System......... s abake Atmosphere, Containment Sump

b) Slow Depressurization
of Primary System

BT covsesssnbnnsons PRRTIRE G ) ST Reactor Coolant

BETEN . s o s s s v sos s s s unnssssbosis Reactor Coolant, Containment
Atmosphere, Containment Sump

ISSUED
/ -23-87
FC/EPIP/02 FEB 2 3 1987 R3 02-2
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EPIP-TSC-8-B-2

DURE (Continued)

I1I. PROCE

NOTE:

FC/EPIP/02

If the core damage estimate is performed after purging containment,
the noble gas concentrations should be adjusted to reflect the initial
concentrations prior to the purge operation.

Using 0I-SL-2 or OI-PAP-2, obtain and analyze the selected samples for
fission product specific activity and record in Table 1. All of the
isotopes listed in thr table may not be observed in the sample.

Record the time of reactor trip. Date / Time

If the Safety Injection Tanks (SIT's) and/or Safety Injection
Refueling Water Tank (SIRWT) have been used during the transient,
complete Table 2.

Determine the elapsed time between reactor trip and sample
measurement:
hours

Ccnplete Table 3 on Power History.

This step uses the computer program UTYPASS on the IBM PC to provide

an estimate of core damage using isotopic amalysis. If access to the
IBM PC is not available, proceed to Step I to access the program on the
terminet.

1. Insert the UTYPASS floppy disk, found in the Core Physics Supervisor
emergency packet, into the "A" floppy drive.

2. Enter the following statements, in order:

CD\EPIP CR (Carriage Return)
COPY A: *.* CR

PE CR CR

EDIT USERI.PRG CR

3. Input the information from Tables 1, 2 and 3 by using the arrow,
PgDn and PgUp keys on the right side of the keyboard to modify the
input data file as outlined in Appendix A.

4, Enter the following statements, in order:

FILE USERI.PRG NOTABS CR
QUIT CR
PRGPASS CR
ISSUED
FEB 23 1887

R3 02-23-87




EPIP-TSC-8-8-3

IT1. PROCEDURE (Continued)

G.

FC/EPIP/02

5. When "Stop - Program Terminated." appears on the screen, enter the
following statements:

PE CR
EDIT USERO.PRG CR

6. Use the arrow, PgDn and PgUp keys to view the output, or use the
F7 function key on the left side of the keyboard to print the
output file.

7. When finished, return the floppy disk to the Core Physics Supervisor
emergency packet and type the following:

QuIT CR
QuIT CR
Co\ CR

CORE DAMAGE ASSESSMENT

The conclusion on core damage is made using the three parameters
developed above. These are:

1. Identification of the fission product isotopes which most
characterize a given sample, step B, Table 1.

2. Identification of the source of the release from program output
or step L, if manual calculation was used.

3. Quantity of the fission product available for release to the
environment expressed as a percent of source inventory from
program output or step 0 if manual calculation was used.

Compare the three parameters above to the definitions of the 10 NRC
categories of fuel damage found in Fnclosure 1. Core damage is not
anticipated to take place uniformly. Therefore when evaluating the
three parameters listed above, the procedure is anticipated to yield a
combination of one or more of the 10 categories defined in Ehclosure 1.
These categories will exist simultaneously.

ISSUED
FEB 231987 R3 02-23-87




EPIP-TSC-8-8-4

C I11. PROCEDURE (Continued)
| Thii step uses the computer program UTYPASS on the terminet to provide
an estimate of core damage using isotopic analysis. 'f access to UTYPASS
or the terminet is not available, continue with procedure Step J for
manual calculation toward an isotopic core damage estimate.

1. To use the Combustion Engineering computer system upon which
UTYPASS resides,

SET TERMINET TO HALF DUPLEX
Dial 1-800-243-3202

or 1-203-683-0411

or 1-203-683-2734

2. Once the computer has been accessed, use the following sequence to
log on and access UTYPASS,

USER NAME, PASSWORD:
OMAHA, 9 CR
XEDIT,UTYPASS,P CR

Perform input changes as outlined in Appendix A

Q,,RL CR
(: 3. To submit the computer job, type:
SUBMIT, UTYPASS,T CR

4, When the job is complete, use the following command to identify
the job name.

ENQUIRE,UJN CR

S. 'To print the results, input the following sequence:

TRMDEF ,PW=136. CR
QGET,LfN CR
COPY,LfN CR

6. Summarize the core damage results as directed in procedure Step H.

ISSUED R3 02-23-87
FEB 23 1987
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PROCEDURE (Continued)

Complete the Enclosure 3 worksheet to correct the measured sample
specific activity to standard temperature and pressure as follows.

NOTE : This portion of the procedure is only to be used when
to UTYPASS is not available.

Reactor coolant liquid samples are corrected for system
temperature and pressure using the factor for water density
provided in Enclosure 2. The correction factor obtained from the
enclosure is divided into the measured value to obtain the
density corrected value,

Containment building sump samples do not require correction for
temperature and pressure within the accuracy of this procedure.

Containment building atmosphere gas samples are corrected using
the following equation.
i G - i ‘b 14,7 ; % i
Specific Activity(STP) = Specific Activity x ( ) ("1 + 460)
P, + 14,7 1392

4

Where:

T,» P, = Measured Sample temperature and pressure recorded in step B.

Correct the sample specific activity at STP for decay back to the time
of reactor shutdown, as recorded in step C, using the following
equation. Enclosure 4 is provided as a worksheet.

A

-AT Where:
e

the specific activity of the sample corrected back to the
time of reactor shutdown, uci/cc.

the measured specific activity, uci/cc.
the radioactive decay constant, l/sec.

the time period from reactor shutdown to sample analysis, sec.

ISSUEU
FEB23 1987




EPIP-TSC-8-B-6

I11. PROCEDURE (Continued)
b Identification of the Fission Product Release Source.

1. Calculate the following ratios for each noble gas and iodine
isotope only using the specific activities obtained in step L.
Enclosure 5 is provided as a worksheet.

Noble Gas Ratio = Noble Gas Isotope Specific Activit
Xel33 Specific lcEEv?Ey

Iodine Ratio = lodine Isotope Specific Activit
T-131 Specigsc Activity

2. Determine the source of release by comparing the results obtained
to the predicted ratios provided in Enclosure 5. An accurate
comparison is not anticipated. Within the accuracy of this
procedure it is appropriate to select as the source that ratio
which is closest to the value obtained in step L.1.

M. Calculate the total quantity of fission products available for release
to the environment. Enclosure 6 is provided as a worksheet.

1. The quantity of fission products found in the reactor coolant is
calculated as follows.

a. If the water level in the reactor vessel recorded in step B
indicates that the vessel is full, the quantity of fission
products found in the reactor coolant is calculated by the
following equation.

Total Activity(Ci) = Ap (uci/cec) x RCS Volume
Where:

Ap = the specific activity of the reactor coolant sample
corrected to time of reactor shutdown obtained in step K,
uci/cec.

RCS Volume = the full reactor coolant system water volume
corrected to standard temperature and pressure using
Enclosure 2.

b. If the water levels in the reactor vessel and pressurizer
recorded in step B, Table 1 indicates that a steam void is
present in the reactor vessel, the quantity of fission
products found in the reactor coolant is calculated using
the equation from step M.l.a.

c¢. If the water level in the reactor vessel recorded in step B
is below the Tow end capability of the indicator, it is not
possible to determine the quantity of fission products from
this sample because the volume of water in the reactor
coolant system is unknown. Under this condition, assessment
of core damage is obtained by using the containment sump
sample.

ISSUED R3 02-23-87
FEB23 1987

FC/EPIP/02
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111. PROCEDURE (Continued)

M. 2. The quantity of fission products found in the containment
building sump is determined as follows.

a. The water volume in the containment building sump is
determined from the sump level recorded in step B, Table 1
and the curve provided in Enclosure 7.

b. The quantity of fission products in the sump is calculated
by the following equation.

Total Activity, Ci = Ay (uci/cc) x Sump Volume
Where:

A, = the specific activity of the containment sump sample
corrected to the time of reactor shutdown obtained in step
K, uci/cc.

3. The quantity of fission products found in the containment
building atmosphere is determined as follows.

a. The volume of gas in the containment building at the time of
the accident, is corrected to standard temperature and
pressure using the following equation.

Py) x 492

Gas Volume(STP) = Gas Volume x (14,7 + —_—
LTIT?""‘ (T, + 460)

Where:

Ty» P, = Containment Atmosphere temperature and pressure
recorded in step B, Table 1.

4. The total quantity of fission products available for release to
the environment is equal to the sum of the values obtained from
each sample location.

fc/epip/o2 VSSUED R3 02-23-87
FEB 23 1887
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111. PROCEDURE (Continued)

FC/EPIP/02

PLANT POWER CORRECTION

The quantitative release of the fission products is expressed as the
percent of the source inventory at the time of the accident. The
equilibrium source inventories are to be corrected for plant power
history. Use information from step F, Table 3.

1. To correct the source inventory for the case in which plant power
level has remained constant for a period greater than four
radioactive half lives the following procedure is employed.
Enclosure 8 is provided as a worksheet,

a. The fission products are divided into two groups based upon
the radioactive half lives. Group 1 isotopes are to be
employed in the case where core power had not changed
greater than + 10 percent within the last 30 days prior to
the reactor shutdown. Group 2 isotopes are to be employed
in the case where core power had nct changed greater than =
10 percent within the last 4 days prior to the reactor
shutdown,

b. The following equation may be applied to the fission product
Group which meets the criteria stated in N.1.a only.

Group 1 Power Correction Factor =
Steady State Power Level for Prior 30 days
Group 2 Power Correction Factor =

Steady State Power Level for Prior 4 Days

2. To correct the source inventory for the case in which plant power
level has not remained constant prior to reactor shutdown, the
following equation is employed. The entire 30 days power history
should be employed. Enclosure 9 is provided as a worksheet.

Power Correction Factor = :,P' (1-e 'x'a\ e” ‘Q;

Where:

PJ = steady reactor power in period j
t, = duration of period j

T = time from end of period j to reactor shutdown

ISSUED R3 02-23-87
FEB23 1987
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I11. PROCEDURE (Continued)
0. Comparison of Measured Data with Source Inventory

The total quantity of fission products available for release to the
environment obtained in step M.4 is compared to the source inventory
corrected for plant power history obtained in step N.2. This
comparison is made by dividing the two values for each isotope and
calculating the percent of the corrected source inventory that is now
in the sampled fluid and therefore available for release to the
environment., Enclosure 10 is provided as worksheet,

P. CORE DAMAGE ASSESSMENT

Summarize the core damage results as directed in procedure step H.

ISSUED RI 02-23-87
FEB 23 1987

FC/EPIP/02
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TABLE 1

Temperature Pressure
*F psia

Containment

Gas Loop
RCS (Tave)

Reactor Vessel Level 9

Pressurizer Level %

Containment Sump Level %

Specific Activity (microcuries/cc)
RC CA cS

Isotope
Xe-131M
Xe-133
Kr-88
Kr-85
Kr-87
1-132
1-133
[-13§
[-131
Cs-134
Te-132
Ba-140
Ru-103 |
Time of Sample Measurement

ISSUED
FER 33 B9

FC/EPIP/02
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TABLE 2
Safety Injection Tank Level, ¥

Before After
SI-6A
S1-68
SI-6C
S1-6D
SIRWT Level (Inches)
Before After
SIRWT l
ISSUED R3 02-23-87

FC/EPIP/02

FEB23 1987
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TABLE 3
30 DAY POMER HISTORY
8 . N

Up to 8 Intervals May be Revised

PJ = Steady reactor power operated in period j % full power

NOTE: In each period, the varfation of steady
power should be limited to £10%.

T4 = Duration of operating period J (days)

)
Tj = Time between the end of operating period j and time
of reactor shutdown (days)

FC/EPIP/02
ISSUED

FED 23 o7 RI 02-23-87
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APPENDIX A

User input guide for core damage estimate
computer program

PRGPASS.

CARD 1

B 10 15 20 - 25 30 35 | a0
HOURS

08 08 L4 138 o GO 07T A T O 1 U 1 A B

Hours fs in F5.1 format starting in Card Column 12

Hours is the time from reactor trip until the primary sample is read.

CARDS 2 through 5 - SI Tank Levels

5 10 15 20 25 30 15| a0

slrg-161xt £ 1L L1 WIQIIQIQ + TEARENIW

Cards 2 through 5 are for SI, 6A, 68, 6C, 60 tank levels before use and after
use. The levels are in percent. Format is £9.3, 1X, £9.3 starting in Card

Column 12.

ISSUED
FC/EPIP/02 ;

FED 23 n R3 02-23-87



CARD 6 - SIWRT Level

EPIP-TSC-8-B- 14

15

20

25

30

INITIAL

FINAL

S|I{RWIT

il

t Ll

Hl]_l_l“l

RA kSIS B

Card 6 1s

inches.

for SIWRT level bef
Format is £9.3, 1X, £9.3

ore and

starting

after use, 1f any.
in Card Column 12.

CARD 7 - Contaimment Temperature and Pressure

Level is input in

5 15 i 4 ‘&_J-J———Q-S -
TEMP. | PRESS.
clognt TiALIINM T BESETEEREI NN REENE! BEREENN!

Card 7 is for i

(PSIA).
£9.3.

These

nput of containment tem
values should correspond to
atmospheric sample was taken.

Format

starting

CARD 8 - Gas Sample Temperature and Pressure

perature (°F) and containment pressure
the time the contaimment
{n Card Column 12 is 29.3, 1k,

10|

15

20

25

30

TEMP

PRESS.

LT TN

GIASL &

L10]1 0Py

Litl

Litl

Lt lita

[ .

Card 8 is for input of th
The format starting in Ca
FC/EPIP/02

ISSUED
FEB 23 B

e gas sample temperature (°F) and pressure (PSIA).
rd Column 12 s £9.3, 1X, E9.3.

R3 02-23-87



CARD 9 - Core Average

Reactor Coolant System Temperature

EPIP-TSC-8-B- 15

10|

15

20

25

30

TEMP.

RICISL IT

E{MPLL

EEes

A -

11l

BERERE

N M e kA

Card 9 is for input of the
to the time when the primary
Column 12 is £9.3.

core average RCS temperatures (°F) corresponding

sample was taken.

Format starting in Card

CARDS 10 through 21 - Isotopic Information

5 10 15 20 25 30 35 40

RC CA CS

fistorrioleger ¢t b L L e 1L L) peltisssaiigtbirinhd

Cards 10 through 21 are for input of isotopic information.
The activities input are in microcuries/cc.

The reactor coolant values start in Card Column 12.

The containment atmospheric values start in Card Column 22.
The containment sump values start in Card Column 32.

If a sample is not read for a particular isotope or a region is not sampled,
{nput zero's.

The format for each card s A10, 1X, €9.3, 1X, €9.3, 1X, E9.3.

The isotope cards must be in the following order. .
CARD # 1SOTOPE
o XE-T3M
11 XE-133
12 KR-88
13 KR-85
4 KR--87
15 [-132
16 [-133
17 [-131
ISSUED 18 CS-134
: e ég TE-IJZ
BA-140
FEB 23 w87 21 RU-103 R3 02-23-87

FC/EPIP/02
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CARD 22 - Choice to use Noble Gases or Cs-134/1-131 for Overheating Calcula-

tions.
5 0 20 | S RSN
N1
ceorrqclEy ¢ p gl bt it re bt b e b et b

Nl =0

- 1*

*Use the data for lodine or Cesium only when the data for noble gase

Use [-131 and €s-134,

Use Nobel

available.

Gases

CARD 23 - Number of Values in History File (Cards 24 through 31)

s {s not

1 1 20 _25 18 40!
N
UL IR AR AR R 10 U T A O I T B B e
N = Number of power changes for 30 Days prior to trip, N = 1 to 8.
Integer format in Card Column 12.
FC/EPIP/02
ISSUED
FEo 13 R3 02-23-87



CARDS 24 through 31 - Power History

EPIP-TSC-8-8- 17

5 10 15 20 25 30 35| 40
POWER DAYAT
Pttt eed el e v e doer bt b n i ettt

The power history {s for the 30 days prior to shutdown. Up to 8 power
changes may be modeled.

POWER

DAYAT
DAYTIL

FORMAT

FC/EPIP/02

Power level in percent of full power.

levels are sufficient modeling changes.

Duration of operating period (Days).

Time between the end of the operating period and

the time of reactor shutdown (Days).

ISSUED

L]

15X, FS.1, 5X, FS.1, SX, FS5.1.

Note 10%

R3 02-23-87

.
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aanssi

Enclosure 1

Radiological Characteristics of NRC Categories of Fuel Damage

NRC Category of
Fuel Damage

No Fuel Damage

Initial Cladding
Failure

Intermediate
Cladding Failure

Major Cladding
Fatlure

Inftial Fuel Pellet -
Overheating

Intermediate
Fuel Pellet

Mechanism of
Release

Halogen Spiking
Tramp Uranium

Clad Burst and
> Gas Gap Diffusion
Release

Grain Boundary
Diffusion

Overheating

Major Fuel Pellet
Overheating

Fuel Pellet Melt —

Intermediate Fuel
Pellet Melt

Major Fuel Pellet
Melt

Diffusional Release
From uoz Grains

Escape from Molten
Fuel

Release of Characteristic

Source of Characteristic Isotope Expressed as a
Release Isotope Percent of Source Inventory
Gas Gap I 131, Cs 137 Less than 1
Rb 88
Gas Gap Less than 10
Gas Gap Xe 13lm, Xe 133 10 to 50
1131, 1133
Gas Gap Greater than 50
Fuel Pellet Cs 134, Rb 88, Less than 10
Te 129, Te 132
Fuel Pellet 10 to 50
Fuel Pellet Greater than 50
Fuel Pellet Less than 10
Fuel Pellet Ba 140, La 140 10 to 50
La 142, Pr 144
Fuel Pellet Greater than 50

81-8-8-2S1-d143
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ENCLOSURE 2
mmwuzomw mnzomsm AT
STP vs TEMNPERATURE
700{.
600 |
500l
m-
»
-
300 |
m-
100 b=
1 1 1 1
%9 028 0.50 0.75 1.0
PACT/PSTP
FC/EPIP/02

ISSUED

¥ » R3 02-23-87
FED 23 ww
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ENCLOSURE 3

RECORD OF SAMPLE TEMPERATURE CORRECTION

Sample Number:
Location:

Time of Analysis:
Tuunﬁn.”:
Pressure, PSIG:

Measured Specific Activity Correction Specific Activity
Isotope ( Table 1 ),,"‘1/cc Factor @ sTp, /e
Kr 87
Xe 131m
Xe 133
I131
1132
1133
1135
Cs 134
Rb 88
Te 129
Te 132
Sr 89
Ba 140
La 140
La 142
Pr 144

ISSUED
FC/EPIP/02 . R3 02-23-87

FEB 33 B87
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ENCLOSURE 4

RECORD OF JECAY CORRECTION

Time of Reactor Shutdewn, Step [V.C.
Samy. e Number:

Location:

Time of Analysis:

Cizay Specific Activity Deray lor=acted
Constant, ® STP (fnclosure 3), Spes” fic Activit;
Isotope 1/sec ¥ BT
Kr 87 1.5 (-4)
Xe 13lm 6.7 (-7)
Xe 133 1.5 (-6)
1121 2.9 (-7)
1132 5.4 (-5)
1133 9.3 (-6)
I 135 2.9 (-5)
Cs 134 1.1 (-8)
Rb 88 5.5 (-4)
Te 129 1.7 (-4)
Te 132 2.5 (-6)
Sr 89 1.6 (-7)
Ba 140 6.3 (-7)
La 140 4.8 (-6)
La 142 1.2 (-4)
Pr 144 6.7 (~%)
FC/EPIP/02 futncie 3 02-23-87

FEB 23 nw
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L8-£2-20 €M

ENCLOSURE 5

»

RECORD «F FISSION PRODUCT RELEASE SOURCE IDENT FICAVION

Samnle Number:
Location:
Decay Corrected
Specific Activity Calculated Fuel Pellet
Isotope (Enclosure 4) ¥ see Isotope Ratio* Inventory
kr 87 0.2
Ye 13Im 0.003
Xe 133 1.0
113 1.0
1132 1.4
1133 2.0
1135 1.8

‘ pecay Corrected Noble Gas Specific Activit
« Noble Gas uuo-_&.v__ﬁ__a-r“r;‘-”ﬁr—pww"'m octed Mo e et ivity

2 Deca‘ Corrected lodine 'lsotﬁ %e_gﬂc Activity
Jlodine Ratio cay Correc - e ity

Activity Ratio
In Gas Gap
0.001
0.001-0.003
1.0
1.0
0.01-0.05
0.5-1.0
0.1-0.5

Identified
Source

72 8-8-251-d143



[sotope

r 87

le

Cs

Te
Te

131m
133
131
132
133
135
134

129
132

Se 29

La
Pr

140
140
142
144

FC/EPIP/O2

EPIP-TSC-8-B-23

ENCLOSURE 6

RECORD OF RELEASE GUANTITY

Res:tor Coolant Containment Sump Containment Total
Sample Number, Sample Number, Atmosphere Sample Quantity
Ci Ci Number , Ci Ci

ISSUED

813 o8 R3 02-23-87



LEVEL, FT

FC/EPIP/02

ENCLOSURE 7

EPIP-TSC-8-B-24

CONTAINMENT BUILDING WATER
LEVEL vs YOLUME

E
k /
b /
E /
0 10000 20000 30000 40000 50000
VOLUME, FT3
ISSUED
R3 02-23-87
FED 23 WO :
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ENCLOSURE 7A

CONTAINMENT SUMP CURVE

LEVEL VS. VOLUME

GALS. FTO
W run I
1008 -
R —— y
‘ o ﬁ.’ /
E
® Lo 7
0 Fwun /
o R
|7 —
r N 9.3
3 0 Fee A
. ///'
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- /
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e -
ISSUED ' 2.3
SUMP LEVEL - INCHES R3 02-23-87
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C | ENCLOSURE 8

RECORD OF STEADY STATE POWER CORRECTION

Sample Number:

Location:

Steady State 30 Days Power Level:
Steady State 4 Day Power Level:

Fuel Power Equilibrium Corrected
History Correction x Source . Source
Isotope Grouping Factor Inventory Inventory
Gas Gap
nventory
Kr 87 2 3.6(0)
Xe 131m 1 2.7(4)
Xe 133 1 1.3(7)
(: I 131 1 4.4(6)
I 132 2 4.9(3)
I 133 2 4.4(6)
I 135 2 7.0(5)
Fuel Pellet
lnventOr!
Kr 87 2 1.8(7)
Xe 131m 1 2.9(5)
Xe 133 1 1.5(8)
I 131 1 4.8(7)
I 132 2 7.0(7)
I 133 2 1.5(8)
I 13§ 2 8.6(7)
Cs 134 1 6.1(6)
Rb 88 2 2.9(7)
Te 129 2 1.6(7)
Te 132 1 7.0(7)
Sr 89 1 3.9(7)
Ba 140 1 8.0(7)
La 140 1 8.4(7)
La 142 2 1.0(8)
Pr 144 2 6.5(7)
(‘ ISSUED
FC/EPIP/02 R3 02-23-87

.-



“ENCLOSURE 3

RECORD OF TRANSIENT PONER CORRECTION

Sample Number:
Location:

Prior 30 Day Power History:

Power Correction

©
3
S
at

Equilibrium Source .

EPIP-TSC-3-8- 27

Duration, Days

Corrected Source

Isotope Factor Inventory Inventory

Gas Gap Inventory
Kr 87 3.6(0)
Xe 13Im 2.7(4)
Xe 133 1.3(7)

[ 131 4.4(6)

I 132 4.9(3)

[ 133 4.4(6)

[ 135 7.0(5)
Fuel Pellet Inventory
Kr 87 1.8(7)
Xe 131m 2.9(5)
Xe 133 1.5(8)

I 131 4.8(7)

[ 132 7.0(7)

[ 133 1.5(8)

I 135 *8.6(7)
Cs 134 6.1(6)
Rb 88 2.9(7)
Te 129 1.6(7)
Te 132 7.0(7)
Sr 89 3.9(7)
Ba 140 8.0(7)
La 140 8.4(7)
La 142 1.0(8)
Pr 144 6.5(7)

ISSUED**
R3 02-23-87
R/ EPIP/02
FED 23 o9
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ENCLOSURE 10
RECORD OF PERCENT RELEASE
Total Quant{ Power Corrected

Available For Release ¢+ Source Inventory, x 100 =
Isotope (Enclosure 6), Cf C1 ( Enclosure 8 or 9 ) Percent

Gas Gap Inventory

Kr 87
Xe 131
Xe 133
[ 131
1132
[ 133
I 135

Fuel Pellet Inventory

Kr 87
Xe 131lm
Xe 133
I 131
I 132
I 133
I 135
Cs 134
Rb 88
Te 129
Te 132
Sr 89
Ba 140
La 140
La 142
Pr 144

FC/EPIP/02

ISSUED

FEB 23 B9 ‘ R3 02-23-87
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SECTION C
Estimate of Core Damage Using Hydrogen In Containment
I. PREREQUISITES

A. A plant accident with the potential for core damage has occurred.

B. The Post Accident Sampling System (PASS) is operable and has the
capability to obtain and analyze the identity and concentration of
fission product isotopes in fluid samples which have the potential to
be highly radioactive.

II. PRECAUTIONS AND LIMITATIONS

The assessments of core damage obtained by using this procedure are
only estimates and represent lower limit estimates of clad damage.

This procedure only estimates the percentage of rods which have
progressed to at least clad rupture or clad embrittiement, and does
not attempt to predict the physical configuration of those rods which
have progressed beyond local clad fragmentation.

This procedure assumes there are no voids measurable by the Reactor
Vessel Level Monitoring System. However, if the hydrogen samples are
taken under conditions in which a measurable void does exist, the
attached addendum contains guidelines to estimate the added
contribution of hydrogen, by that source, to the total hydrogen
measured.

This procedure provides an estimate of only the percentage of rods
which have progressed to at least clad rupture or clad embrittlement,

and does not attempt to predict the physical configuration of those
rods which have progressed beyond local clad fragmentation,

ISSU£D
FC/EPIP/02 FED 23 1907

R3 02-23-87
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I11. PROCEDURE
Estimation of Core Dailge Using Hydrogen Measurement

a. Record the estimates for core uncovery and recovery times using
instrument records from the Reactor Vessel Level Monitoring System,
Core Exit Thermocouple Temperature and Core Exit Thermocouple
Saturation Margin,

Estimated Estimated
Instrument Core lncovery Time Core Recovery Time
Reactor Vessel Level Lower Limit Elevation Lower Limit Elevation
Monitoring System Uncovers. Recovers,
Time Time
Core Exit Thermo- Start of Continuous Rapid Temperature
couple Temperature Rise or Exceed of 600F. Drop to Saturation.
Time Time
Temperature Temperature
Core Exit Thermo- Start of Superheat. Return to Saturation
couple Saturation Time or Subcooling.
Margin Time

b. Interpret the data from step a to determine the best estimate for the
time period of core uncovery and obtain the range of RCS pressure
(pressurizer pressure) indicated for this time period. The superheat
derived from the thermocouple temperature and corresponding system
pressure is considered as the best indicator for core uncovery during
core boiloff and should be used but should be compared with other
1n?1cators to help identify possible anomolies. Record these values
below.

Core Uncovery Core Recovery

Time

Pressure

c. Observe available instrument records to determine if there was some
reactor vessel inlet flow during the rising temperature portion of the
core uncovery period up to approximately the time of peak core exit
thermocouple temperature.

Charging Flow Rate GPM  Letdown Flow Rate _______ GPM
HPSI Flow Rate —_GPM  LPSI Flow Rate RO,
Other Flow Rate NNy,
NOTE: Net inlet flow indicates that this procedure may have
additional bias which underpredicts clad damage.

ISSUED
FC/EPIP/0?  pen 33 187 R3 02-23-87
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II1I. PROCEDURE (Continued)

d. Obtain a liquid sample from the RCS hot leg and a gas sample from the
containment atmosphere and record the conditions in the containment at
the time these samples are obtained, below. Analyze the samples for
hydrogen concentration using the PASS procedure and record these
results below. Estimate the total cubic feet of hydrogen at standard
temperature and pressure as outlined.

Reactor Coolant System Containment
Sampling Time Atmosphere Pressure psig
Pressure psig Atmosphere Temperature F
Temperature F Has Hydrogen Recombiner Yes/No
Operated
Reactor Vessel
Coolant Level % Does Pressure or Temper- Yes/No
ature History Indicate a
Pressurizer Level 2 Hydrogen Burn
Cont, Sample X Cont. Vol. X (32 + 460) Normal Temp. = Ft? Hydrogen
(Vol, %/100) (Ft3) + 460 at STP

X 1,05 x 10 X 492 .

Hot Leg Sample X RCS Vol. X Density Ratio 1000 = Ft3 Hydrogen
(cc/kg @ STP) (Ft3) (Enclosure 2) at STP

X 6395 X 1000 =

Total =

Record total hydrogen measured in step g, also.

ISSUVED
FC/EPIP/02 FEB 23 WW R3 02-23-87
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(: II1. PROCEDURE (Continued)

e. Record the containment temperature at selected time intervals and
calculate the hydrogen ?cnerlted by oxidation of containment materials
utilizing the typical plant production rate from Enclosure 3.

1 2 3 B 5
Avg. Containment H, Prod. Rate

Time at Start Interval Temp. During (ft3/hr) H, Produced =
of Intervals Duration (hr) Interval (°F) (Enclosure 3) 24

Accident Starts

Sampling Time

Long Term Hydrogen Production in Containment, Total =

ft3 @stp
Typical Short term rapid hydrogen production by
containment aluminum 1000  SCF
Total Hydrogen Production In Containment SCF

Record total in step g also.

( ISSUED
FC/EPIP/0Z  rem 29 mar R3 02-23-87
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PROCEDURE (Continued)

7. Record the data requested below and utilize the curve of Enclosure 4
to obtain the cubic feet of hydrogen at STP generated by radiolysis.
Determine the approximate power to be used as follows:

For the case in which the operating power is constant or has not
changed by more than =10 percent for a period greater than 30
days, that power is used.

For the case in which the power has not remained constant during the 30
days prior to the reactor shutdown, engineering judgement is required

tn datarmina +tha mnec+ vanvacantat+iva
e SSLSTEINS WS BOSL TP

Anuan laval Th Tae
CIATTHLWULIYFES pUWNCTH B3 A " |||e

: 1ast power levels
at which the reactor operated should weigh more heavily in the judgement
than the earlier levels. Continued cperation for an extended period

should weigh more heavily in the judgement than brief transient levels.

1

days, the procedure may still be employed. However, the estimate o
hydrogen from radiolysis will be too high and therefore the calculated
hydrogen by core oxidation will be too low. Hence an underprediction
of core damage may result.

For the case in which the reactor has produced power for less than 30

Prior 30 day power history Power, percent Quration, Days

Power to use in evaluating long term hydrogen production by
radiolysis = (1500, Mwt) X

Reactor Trip Time

Sampling Time (see step d) hrs

Decay Time (Sampling Time - Trip Time) hrs

Enter abscissa on Enclosure 4 with above decay time and read two
values for hydrogen produced by radiolysis, one from each curve, in
cubic feet of hydrogen at STP per Mwt operating power. Multiply by
above power and record as follows:

Hydrogen Produced Operating Total Hydrogen
CF/

Limit Curve (SCF/Mwt, Enclosure 4) Power Produced (SCF)

Upper

Lower

Using results from Radiological Damage Assessment Procedure, estimate
which results should be used; upper limit for major fuel overheat,
lower 1imit for initial fuel overheat or appropriate estimate between
the two curves for intermediate fuel overheat. Circle corresponding
valye of hydrogen above and also record in step g.
1s5UeD

o N A v
R3 )2-23-8]
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G‘ ITI. PROCEDURE (Continued)

g.

FC/EPIP/02

Enter the amounts of hydrogen from steps d, e, and f below.
Hydrogen Measured, Step d. SCF

Hydrogen Produced in Containment, Step e. SCF
Hydrogen Produced by Radiolysis, Step f. SCF

Subtract Step e and f from d to get
Hydrogen Produced by Core Clad Oxidation SCF

Divide by (2570 SCF/1% Clad Oxidized) = %
= ¥ Core Oxidated

Enter the abscissa of the curve on Enclosure 5 with the "% Core
Oxidized" from step g. Use the curve labeled with the pressure closes
to but greater than the RCS pressure during the core uncovery period
as obtained and recorded in Step b. Read on the ordinate of Enclosure
5, the percent of fuel rods with ruptured clad and record below. Note
that the sensitivity of measurement of hydrogen is comparable to the
range of oxidation on Enclosure 5. Hence, small amounts of clad
rupture are not reliably predicted by this procedure.

% of Fuel Rods with Ruptured Clad = %

Enter the abscissa of the curve on Enclosure 6 with th "% Core
Oxidized" from step g. Read on the ordinate the lower and upper
values of the range indicated by the curve for the percent of fuel
rods which have embrittled clad and record below.
Percent of Fuel Rods with Local Oxidation Embrittlement
Range - Upper 2
- Lower 4

For a given percent oxidation of the core clad, the lower limit
estimate of embrittled clad in step i is, for most accident scenarios,
the least amount of potential fuel structural failure. Step g may uve
interpreted as follows:

When the pressure during uncovery from step b is less tian about
100 psia, a rapid core uncovery by blowdown is concluded. Heatup
with minimum clad oxidation occurs. The extent of potential

clad structural failures by melting may be greater than the upper
limit of embrittiement from step i as determined by oxidation.
Hence, use the upper 1imit from step 1.

When there is inlet flow while the core is uncovering, the rate
of uncovery is slower than assumed in the derivation of the
curves on Enclosure 5 and 6. For a measured total amount of
oxidation, the local percentage oxidation is probably greater
along a shorter length of the upper portion of the fuel. Hence,

'S g\}oE 6he upper limit from step i.

D 83 B R3 02-23-87
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I11. PROCEDURE (Continued)
K. CORE DAMAGE ASSESSMENT

The conclusion on core damage is made using the two results from
above. These are:

1. Percentage of fuel rods with ruptured clad, step h.

2.

Percentage of fuel rods with embrittled or structurally damage
clad, step i.

Knowledgeable judgement is used to compare the above two results to
the definitions of the 10 NRC categories of fuel damage found in
Enclosure 1. Core damage does not take place uniformly. Therefore
when evaluating damage using these results, Enclosure 1 may yield a
combination of categories of damage which exist simultaneously.

FC/EPIP/02
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Enclosure
Clad Damage Characteristics of NRC Categories of Fuel Damage

NRC Category Temperature Mechanism Characteristic Measurement Percent of

of Fuel Damage Range (°F) of Damage Measurement Range Damage Rods
Mo Fuel Damage 2750 None -- -- Less Than 1
Initial Cladding Rupture Due to Maximum Core <1550°F* Less Than 10
Fatlure : Gas Gap Exit
Intermediate > 1200-1800 Overpressurization Thermocouple <1700°F* 10 to 50
Cladding Failure Temperature
Major Cladding 32300°F
Failure 4 21 Greater Than 50

Oxidation
Initial Fuel hlloﬂ Loss of Structural Amount of Equivalent Core Less Than 10
Overheating Integrity Due to Hydrogen Gas Oxidation
5 Fuel Clad Produced <32

Intermediate 1800-3350 Oxidation (Equivalent to <18%
Fuel Peliet % Oxidation
Overheating ot of Core)
Major Fuel Pellet %653 Greater Than 50
Overheating

* Depends on Reactor Pressure and Fuel Burnup.

Values Given for Pressure <1200 psia and Burnup >0.
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ENCLOSURE 3
e TYPICAL HYDROGEN PRODUCTION RATE
R FROM ALUMINUM AND ZINC vs. TEMPERATURE
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SPECIFIC RADIOLYTIC HYDROGEN PRODUCTION, SCF Hy/MW
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ENCLOSURE 3§

( PERCENT OF FUEL RODS WITH RUPTURED
CLAD vs CORE CLAD OXIDATION

1200°F
1“ e
RUPTURE TEMPERATURE
80
3
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s 680
=z
-
g )
3 WHEN THE PRESSURE USE CURVE LABELED
v IN Im A_IS WITH TEMPERATURE
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ENCLOSURE 6 :

% OF THE FUEL RODS WITH OXIDATION EMBRITTLEMENT vs
TOTAL CORE OXIDATION
FOR 1% TO 3% DECAY HEAT AND 300 PSIA TO 2500 PSIA
WHEN COOLANT LEVEL DROPS BY BOILOFF WITH -
NO INLET FLOW UNTIL CORE IS RAPIOLY QUENCHED

% OF FUEL RODS WITH LOCAL OXIDATION EMBRITTLEMENT

1 1 1 . J

0 20 a 60 80 100
% OXIOATION OF CORE CLAD VOLUME
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EPIP-TSC-8-C-14

Fort Calhoun Station Unit No. 1
ADDENDUM TO EPIP-TSC-8-C

Estimation of hydrogen Volume in Rcactér Vessel Head Void

PURPOSE

The purpose of this addendum is to provide a guideline for estimating the
amount of hydrogen gas contained in a void at the top of the reactor
vessel. This volume of hydrogen is added to the measured hydrogen in
p;?ccdurt Step d. of EPIP-TSC-8-C to yield the total hydrogen generated by
all sources.

PRECAUTIONS AND LIMITATIONS

This addendum should only be used to supplement the procedure when the
primary system could not be filled prior to taking the liquid sample. This
addendum can then be used to estimate the hydrogen in the vessel void which
is not evident from the hot leg liquid sample.

This addendum only applies when the coolant level is above the hot leg and
the remainder of the primary system is filled. Verification that the steam
generator tubes are filled can be provided by the existence of natural
convection flow in the primary system,

The reactor vessel level monitoring system is required to provide the
reactor coolant level. The volume of the void is obtained by relatin? the
volume in the vessel above the reactor coolant level to the value of level
for the Fort Calhoun reactor vessel design.

This addendum only provides the analytical means to estimate the hydrogen
contained in the void. The presence of other gases including helium,
nitrogen and fission product gases will add uncertainty to the result.

PROCEDURE

a. Determine the conditions of the void as follows:

V = Void volume (ft?), derived from measurement of coolant level
TL = Temperature of liquid at coolant surface (°F)
SAT = Water saturation pressure at temperature TL
Pror * Reactor coolant system pressure (psia)

b. A first approximation is made using the following assumptions:

The partial pressure of vapor in the void 1s equal to the saturation
pressure at the liquid temperature, T. This implies no hoat1n? of the
void gas by the reactor vessel walls or head. y are normally a
reactor outlet temperature and could remain above the temperature of
the void causing the vapor to be superheated.

ISSVED
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ADDENDUM (Continued)

A1l the non-condensible gas in the void is assumed to be hydrogen and
there is no helium or fission product gas from rupturod fuel rods and
no nitrogen from the Safety Injection Tanks. A second approximation
which eliminates this assumption is given in Step d.

c. Calculate the amount of hydrogen as follows:

Puy * Pror = Psar’
p
My 492

FT3 H, @ STP = (V) (14.7) (TL + 460)
Add this amount to the total hydrogen in Step d. of EPIP-TSC-8-C.

d. A second approximation can be made using the Post Accident Sampling
System and measuring the total gas and hydrogen dissolved in the hot
leg liquid sample. This approximation assumes the following:

The gases have the same values of Henry's law constant which relates
the partial pressure of a gas to the amount of gas dissolved in a
Tiquid sample at equilibrium.

The dissolved gas is not in equilibrium with the gas in the void, the
dissolved concentrations are still in the same relative proportion as
if equilibrium did exist.

e. The partial pressure of hydrogen is calculated from:

. " b (ce/kg)
Hy = (TTOT SAT TUT

Calculate the amount of hydrogen in the vessel head void by using the
equation above in Step c.

O ISSUED R 02-23-87
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SECTION D

(: Estimate of Core Damage Using Core Exit Thermocouple Temperatures

I. PREREQUISITES

A. A plant accident with the potential for core damage has occurred.

B. An operational core cooling instrumentation system which includes core
exit thermocouple temperatures, pressurizer pressure and core leve)
indications. It should be able to select and permanently record the
highest thermocouple temperature for convenient, later inspection,

[1. PRECAUTIONS AND LIMITATIONS

The assessments of core damage obtained by using this procedure are
only estimates and represent lower limit estimates of clad damage.

This procedure provides an estimate of damage up to the time the core
temperature reaches about 2300°F, At that point the rods are expected
to have ruptured clad but little other structural degradation, More

severe core damage cannot be quantified by this procedure.

Although this procedure yields a more immediate assessment of core

damage, accuracy is limited to relatively less severe accidents such

as slow core uncovery by boiloff of the reactor coolant. For other
more rapid uncovery scenarios this procedure could yield a very low
estimate for the number of ruptured rods. In general, for core

( uncovery at pressures below about 1200 psia there is high confidence

that at least the predicted estimate of rods are actually ruptured.

I11.

PROCEDURE
Estimation of Core Damage Using CET Measurements
a. From the recordings of maximum core exit thermocouple temperature and
reactory coolant system pressure as a function of time, obtain and
record the following data.

Maximum Core Exit Thermocouple Temperature

Time of Maximum Temperature

Pressurizer Pressure at Above Time

ISSUED
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[11. PROCEDURE (Continued)

b. Select the curve on Enclosure 2 which is labeled with a pressure
approximately equal to or greater than the pressure recorded above.
Enter the abscissa at the maximum temperature from above and read on
the ordinate the percent of the fuel rods which have ruptured clad and
record below.

Percent of ruptured rods. %

¢. The result in step b is probably a lower limit estimate of damage.
Some judgement on the bias is available as follows.

A smooth core exit thermocouple recording and an uncovery
duration of 20 minutes or longer will yield a good prediction of
clad ruptures.

A large break is indicated when the pressure in step a drops
below 100 psia in less than two minutes after accident
initiation. This causes undetected core heatup followed by
flashing during refill, Depending on the rate of refill, the
thermocouple temperature may rise rapidly then quench when the
core is recovered. Under these conditions, this procedure could
yield a very low estimate for the percent of rods ruptured.

[f the pressure in step a is above about 1650 psia, it could
exceed the rod internal gas pressure, depending on rod burnup,
and cause clad collapse onto the fuel pellet instead of outward
clad ballooning. The clad rupture criteria are less well defined
for those conditions, but at temperatures above 1800°F where the
highest pressure curve applies in step b, clad failure sufficient
to release fission gas is likely and this procedure may be used
to obtain estimates of damage.

d. CORE DAMAGE ASSESSMENT
Use the percent of rods ruptured from step ¢ and the clad damagc
characteristics of Enclosure 1 to determine the NRC category o

cladding failure. This procedure yields damage estimates in
categories 2, 3, or 4,

NRC category of cladding failure from Enclosure |

ISSUED
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, Enclosure 1
Clad Characteristics of NRC Ca es of Fuel
NRC Category Temperature Mechanism Characteristic Measurement Percent of
of Fuel Damage Range (°F) of Damage Measurement Range
No Fuel Damage ~750 None -- -- Less Than 1
Inftial Cladding | Rupture Due to Maximum Core <1550°F* Less Than 10
Fatlure ' Gas Gap Exit
Intermediate > 1200-1800 Overpressurization Thermocouple <1700°F* 10 to 50
Cladding Failure Temperature
Major Cladding 22300°F
Failure it 21 Greater Than 50
Oxidation
Inftial Fuel Pellet | Loss of Structural Amount of Equivalent Core Less Than 10
Overheating Integrity Due to Hydrogen Gas Oxidation
> Fuel Clad Produced <33
Intermediate 1800-3350 Oxidation (Equivalent to <183
Fuel Pellet % Oxidation
Overheating & of Core)
Major Fuel Pellet 651 Greater Than 50
Overheating

* Depends on Reactor Pressure and Fuel Burnup. Values Given for Pressure <1200 psia and Burnup >0.
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ENCLOSURE 2

PERCENT OF FUEL RODS WITH RUPTURED CLAD vs
MAXIMUM CORE EXIT THERMOCOUPLE TEMPERATURE

NHEN THE PRESSURE USE CURVE LABELED

IN STEP a IS WITH TEMPERATURE
< 100 PSIA 1200°F
< 1200 PSIA 1500°F
< 1650 PSIA 1800°F
100
p —
80

1200°F

CLAD RUPTURE
TEMPERATURE

PERCENT OF FUEL RODS WITH RUPTURED CLAD

1 1
1200 1400 1600 1800 2000 2200
MAXIMUM CORE EXIT THERMOCOUPLE TEMPERATURE
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Fort Calhoun Station Unit No. 1
EMERGENCY PLAN IMPLEMENTING PROCEDURE
EPIP-RR-72

Emergency Recovery Organization's Dose Assessment Specialist

PURPOSE

The purpose of this procedure is to detai! assignment and responsibilities
of personnel in the Emergency Recovery Organization filling the position
of Dose Assessment Specialist.

PREREQUISITE

Both primary and alternate individuals filling the position of Dose
Assessment Specialist have been fully trained and are aware of their
duties and responsibilities.

. PRECAUTIONS

None

PROCEDURE
Upon activation of the Emergency Recovery Organization, those individuals

assigned to the position of Dose Assessment Specialist shall carry out this
assignment in Appendix 1 of this Implementing Procedure.

ISSUED
FEB 26 1987

FC/EPIP/03 R3 02-26-87




EQ

EPIPLRR-72-2

-

Fort Calhoun Station Unit No., 1
EMERGENCY PLAN IMPLEMENTING PROCEDURE
EPIP-RR-72

APPENDIX 1
FOSE ASSESSMENT SPECIALIST

Personnel Assignment

Primar b Title

By Recovery Manager Uesignation
Alternate ‘Jcb Title

By Recnvery Manage- Designatior

Reparting_Location
Emergency Operitions Facility

Reports To:
Dose Assessment Coordinater

Supervises/Coordinates
Offsite Monitor Teams

Primary Responsibility

Provide control and direction of offsite monit<r ceams, recod ¢r'site
monitor team readings and locations and proviue continuous uplatea
information to the Dose Assessment Coordinator.

Basi jes:

1. Upon notit catien of Emergency Recovery Organizatic  activation “ve
primary and/or alternate Dose Assessment Speciali-t designate(s wi '
report to their assigned location and inform the Dnse Assessment
Coordinator of his/hear presence. :

2. Be prepared to prov'de 4-ound-the-clock .upgort.

3. Assume control of of 7 1.z monitor tewms from the monitor coordir.tor
when directed by the Dose Assessme” . Coordinator

4. Maintain constant radio communication. with all offsite teams and

monitor radio communications between onsite moritor teams, TSU and
the FCS access Rrad Security Guard,

ISLUED
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C  F. Basic Duties: (Continued)

5. Coordinate with states to direct offsite mo~itor teams to specific
monitor locations within the affected sectors.

6. Ersures off-site monitors are briefed on the plant condition and
projected ar known release information periodically when teams
are in plume sectors.

7. Oitain monitor team locations and survey results from state field
munitoring teams,

8. Record offsite monitor teams sample readings on FC-165 and pass
this information to the clerical assistant for distribution.

9. Record projected and measured dose rates on correlation sheet
(attachment F-1, EPIP-EOF-6). Notify the Dose Assessment
Coordinator or the Emergency Coordinator of any discrepancies
immediately.

10. Maintain dosimetry log on each of the off site monitor team
members .

11, Record, on the large monitor locations map, monitor team location,
survey results and time surveys were taken for each of the field
monitoring teams (OPPD teams and state teams).

( 12, Contact the National Weather Service in Omaha 9-571-8351 and request
projected meteorological weather information necessary to make long
term dose projections. Provides this information to the Dose
Assessment Operator and Dose Assessment Coordinator.

13. Assist the Dose Assessment Coordinator as needed.
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