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ATTN: Document Control Desk
Washington, DC 20555
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PRAIRIE ISLAND EMERGENCY PLAN IMPLEMENTING PROCEDURES

Furnished with this letter are the recent changes to the Prairie Island Nuclear
Generating Plant Emergency Plan Implementing Procedures F3. This submittal
includes the following documents:

INDEX:

Emergency Plan Implementing Procedures TOC

REVISIONS

F3-17 Core Damage Assessment Rev. 11

F3-22 Prairie Island Radiation Protection Group Rev. 17
Response to a Monticello Emergency

F3-23.1 Emergency Hotcell Procedure Rev. 13

DELETIONS:

None

TEMPORARY CHANGE DELETIONS:
2003 0080 F3-23.1 Emergency Hotcell Procedure

INSTRUCTIONS:
Instructions for updating the manual are included.

This letter contains no new commitments and no revisions to existing commitments.
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Telephone: 651.388.1121



USNRC NUCLEAR MANAGEMENT COMPANY, LLC
L-PI-03-041
Page 2

As per 10 CFR 50.4, two copies have also been provided to the NRC Region Il Office
and one to the NRC Resident Inspector. If you have any questions, please contact
Mel Agen at 651-388-1121 Extension 7210.

geph M. Solymossy
fe Vice President, Prajrie Is{gnd Nuclear Generating Plant

CC Steve Orth, USNRC, Region lil (2 copies)
NRC Resident Inspector- Prairie Island Nuclear Generating Plant
(w/o attachment)
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1717 Wakonade Drive East ¢ Welch, Minnesota 55089-9642
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Mfst Num: 2003 - 0259 Date : 04/02/03

FROM : Bruce Loesch/Mary Gadient Loc : Prairie Island
TO : UNDERWOOD, BETTY J
Copy Num: 515 Holder : US NRC DOC CONTROL DESK

SUBJECT : Revisions to CONTROLLED DOCUMENTS
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Procedure # Rev Title

Revigions:

F3-22 17 PRAIRIE ISLAND RADIATION PROTECTION GROUP
TO A MONTICELLO EMERGENCY

F3-23.1 13 EMERGENCY HOTCELL PROCEDURE

F3-17 11 CORE DAMAGE ASSESSMENT

2003 0080 F3-23.1 EMERGENCY HOTCELL PROCEDURE

UPDATING INSTRUCTIONS

Place this material in your Prairie Island Controlled Manual or File. Remove
revised or cancelled material and recycle it. Sign and date this letter

in the space provided below within ten working days and return to Bruce
Loesch or Mary Gadient, Prairie Island Nuclear Plant, 1717 Wakonade Drive E.,
Welch, MN 550889.

Contact Bruce Loesch (ext 4664) or Mary Gadient (ext 4478) if you have any
questions.

Received the material stated above and complied with the updating instructions

Date
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CORE DAMAGE ASSESSMENT

NUMBER:

F3-17
REV: 11

Use the procedure to verify segments are complete.
Mark off steps within segment before continuing.

Procedure should be available at the work location.

O.C. REVIEW DATE:

OWNER:

Q3180 Sc

M. Werner

EFFECTIVE DATE

4-2-03
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT PLANT SAFETY PROCEQURE

NUMBER:

CORE DAMAGE ASSESSMENT , _F3-17
‘ - ! REV: 11

1.0 PURPOSE

The purpose of this procedure is to provide a means to best estimate the degree of
reactor core damage from the measured fission product concentrations in water and
gas samples taken for the primary system and containment under accident conditions.

2.0 APPLICABILITY | s -

This procedure SHALL apply to th'e Nuclear Engineering Staff.

5

3.0 PRECAUTIONS

3.1 The rumbers obtamed usmg thlo procedure are at best estlmates only.

yoe s T B

3.2 When mak:ng cora dax’rage calculations as per this procedure, consndera’nons
should be gwen to otner plant mdmators for example

3.21

3.2.3

3.2.4

Incore TherméCOUples.
Fieaét_of'(fde!én’t Loop Radiation Monitors (R70/71).
Containment Radiation Monitors (R48/49).

Hydrogen Concer)traticin inthe Coqtainment Atmosphere i

3.3  Spiking may occur after a shutdown or significant power change, usually during
the 2 to 6 hour period following the power change lodine sprklng is a
characteristic of the condition where an increase in the normal primary coolant
activity is noted, but no damage to the cladding has occurred.

4.0 RESPONSIBILITIES .. . . C e

The Nuclear Engineering Group is responsible to estimate the degree of reactor core
damage according to the guidance provided in this procedure.

Page 2 of 39 _




PRAIRIE ISLAND NUCLEAR GENERATING PLANT . _ .. . .« . PLANTSAFETY PROCEDURE

T I NUMBER: -+
4l CORE DAMAGE ASSESSMENT - || . 'F3-17
g : REV: 11

DISCUSSION

The appioach’ utlllzed in thrs methodology of core damage assessment is measurement

~of frssron product concentratlons in ‘the pnmary coolant system and contalnment when
‘ —apphcable ' utilizing the post accident’ sampling’ system ‘

Certain nuclides have been selected to be associated with each paitictilar core' damage’
state, i.e., clad damage, fuel overheat and fuel melt. These nuclides reach equilibrium
quickly wrthrn the fuel cycle.. Once equilibrium conditionare 'réached; d fixed inventory
of the nuclides is assumed to exist within the fuel pellet. For these nuclides which

reach equilibrium, their relative ratios within the fuel pellet can also be considered to be
constant. During operation, certain volatile fission products collect in the gap. The
relative ratios in the gap can also pe considgred to be,constant,;hawever, the g
dlstnbutron of the nuclrdes in the gap is not in the same proportron as the fuel pellet

ARSI

" diffusion rate "The relatrve ratros of the nucl,u;:les,ar}alyzed Huding. an acmdent may be

compared to the predrcted relativé ratios existing in the gap and fuel pellet to determine
the source of the fission product release, i.e., gap,felease,or [uel peliet, -

Clad damage is characterized py the release of these fission products,.e,; isotopes of
the noble gases; iodine, and cesium Wwhich have accumulated in the gap and during the
operation of the plant. When the,cladding ruptures it is.agssumed-hat the fission
product gap inventory of the damaged fuel rods is mstantaneously released to the
primary system.  For this methodology it is assumed that the noble gases will escape
through the break of the prrmary system boundary o the containment atmosphere and
the iodines wull stay in solution and travel with,primary system, water “during the

aCCIdent ‘ . l(":.'— ."..). AT ': I ‘—h y ty M3 30 ot ;;)‘ VoY

Fission product release assoplated wrth over;temperature (uel condrtrons arrses initially
from the portion "of the noble gas, cesium and fodine inventories that was previously
accumulated in grain boundaries. In addition, small amounts of the more refractory
elements, barium-lanthanum, and strontium are also released.”

Fuel pellet*meltmg leads to'rapid rélease’ of many noble gases, halides, ‘and cesrums
remaining in the fuel after overheat conditions. Significant release of the strontium,
barium-lanthanum chemical groups is perhaps the most distinguishing feature of melt
release conditions.

Auxiliary indicators such as core exit thermocouples, reactor vessel water level, reactor
coolant loop radiation monitors, containment radiation monitors, and the containment
hydrogen concentration are available for estimating core damage. These indications
should confirm the core damage estimates which in turn are based on the radionuclide
analysis.

ISR TR S

3
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT PLANT SAFETY PROCEDURE

NUMBER:

CORE CAM/.GE ASSESSMENT ; F3-17

REV: 11

6.0 PREREQUISITES

An emergency of an Alert, Site Alert, or General Emergency has been declared.

7.0 PROCEDURE

| The program B80DAMASS may | be used whenever core
damage estimates are desired.

7.1 Request the Radiation Protection Group to obtain the applicable samples to
enable an adequate assessment of core damage. See Table 1 for suggested
sampling locatlons

7.2 Obtain the followmg plaﬁt data at the apbroximate sample time:
7.2.1  Incore Thermoccuple Map -
7.2.2  Containment Pressure

,....’,,-»

7.2.3 Containment Te%peramre . '
7.24 Contamrﬁent Hydrogen Concentrat:on
7.25  Containment Radiation Level ,
7.2.6 Containment Sump Level
7.2.7 RVLIS Level

7.3 Perform BBODAMASS according to the instructions in SWI-NE-5 (23) to obtain

core damage estimates. Continue with Step 7.15 of this procedure when the
B8ODAMASS run is complete.

Page i;of 39



PRAIRIE ISLAND NUCLEAR GENERATING PLANT 7 _+."7 ' PLANT SAFETY PROCEDURE

NUMBER:

' \F3-17

i "
N R 11

LERT 4

If the computer is not available, perform the following SEINE IO
.| manual calculations to obtain core damage estimates.

S

(re
-~

o L i RS VL et .
7.4 Decay correct the specrflc actlvmes determmed by the sample analysrs back to
the time of reactor shutdown, as follows: L e .

- fa Ly
ot oL et

The decay correction may have been accomplished by the _
computer durmq the sper‘trum ,analy?Ls. ,Therefore, this step
may not need to be completed ;

G pae gmns, o PO
. o A o o et ol .
- S ' AO,T:, . :-(',te-a’:l-lt.‘ﬁ‘.':' ot ::::..‘:”; iateh AN ;e ™,
teo o T CT e TN DL S6 S BTN T e T
~ Where: BT e
A = measured specific activity, nCi/gm or nCi/cc, o
R TN CITC RTL R F'x*"l!‘mq 2 T R I (18 oo
Moo= decay constant of isotope i, sec
t = time elapsed front reastor shiftdowdi to time of:sampling, sec.
W Ao = decay corrected specific activity, uCi/gm or pGi/ce
7.5 If a parent-daughter relationship exists for a specific isotope, the following steps
should be followed to calculate the fraction ‘of the:measured’activity due to the
decay of the daughter that was released and then to calculate the actrvnty of the
daughter released at shuidown” > isa oty Lt s -
7.5.1  Calculate the hypothetical daughter concentratlon (Qg) at the time of
the sample analysis assummb 100 percent rélease of the parent and
daughter source inventory: =~ Lo o
Qs() =  K=—2—Qale™ -e™)rQ% e
}\, ), AR S
‘ T Where L e C ot . Y
oL Q Al = "'00% source lnvenlory (Cr) of parentl Table 2 or
Tabled.-. 0o 0K e
Q% = 100% source inventory (Ci) of daughter, Table 2
or Table 4.
Qs(t) = hypothetical daughter activity (Ci) at sample time.
Ki = if parent has 2 daughters, K;is the branching
factor, Table 3.
" Ani = decay constant of parent i, sec ™
As = daughter decay constant, sec ™'
t = time period from shutdown to time sample, sec.

-.
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT PLANT SAFETY PROCERURE
‘ % NUMBER: “

CORE DPAMAGE ASSESSMENT . F3-17

REV: 1

7.5.2 Determine the contribution of only the decay of the initial inventory of
the daughter to the hypcthetical daughter activity at sample time:

Q% e

T Q0

7.5.3 Calculate the amount of decay corrected sample specific activity
associated with just the daughter that was released.
M% . = FrXAy

Where: A =  decay corrected specific activity (uCi/gm or pCi/cc) as
' determined by the analysis.

7.6 Determine the lotal volume or mess of the medium which was sampled.

7.6.1 Containment Yoiume®

V = containment free volume (cc’s)
= 3.74X10"%cc’s

762  Liquid Mass:

A. Liquid temperafure < 200°F

3
Mass (gms) = volume (ft3) X pstp X %
’ Where: pstp =  water density at STP = 1.0 gm/cc
B. Liquid temperature > 200°F
3
Mass (gms) =  volume (i) X 2 (2) X psrp x 28:3X10%cC
. Pste ft
Where: P () = water density ratio at medium
Pst>

temperature, from Figure 1

PsTP =  water density at STP = 1.0 gm/cc

Page 6,0f 39
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PRAIF\IE ISLAND NUCLEAR GENERATING PLANT . S PLANT SAFETY PROCEDURE -

‘ NUMBER: . .
CORE DANAGE ASSESSMENT ’ F3-17
B . R R - b
7.7 Determme the total actmty of each |ootope in each medlum-
7.7.1  Containment Atmosphere:’ )
Total contalnment{ = Ao (uC|/cc) XV (cc s)X _ Curie
A T IR LER 1X105p.C|
Actlwty (Cune'~‘) B A e T A
e
Where: Ap = Specmc actnwty of containment atmosphere
C N TR . -(kCGifce), decay corrected to time of reactor
‘ RS ; u.,hl-tdown and temperature/pressure corrected.
1w L v oo uVes o= cordainment free volume (ce’s) -S4 LY
= 374X10Rtcsance e TET
7.7.2  Liquid Sample: ™t v W ceinacy
PR AL TR
N i o Curie
Total Liquid = Liquid X 1Ci/ce
a - fo PYee) X IXi0°uGi
Activity (Curies) MASS (gms) )
AN L iy ’
Where: Ay = Specmc activity of liquid sample (uCi/gm), decay

TR ) .. ~._corrected to time of reactor shutdown.

7.8  The approximate total activity of each |sotope ln the liquid samples can now be

-calculated. e
Total Water Activity = RCS Actlvnty + Sump Actl\%nty + Actnv:ty Leaked to
e . Secondary System.
7.9 Now the total actlvnty of each lsotope released at the tlme of the accident can be
determined: ,
ANLE S T ! Lo ELEN -- i o TS -,
Total Activity = Total Water +  Containment
. Released. : Activity Atmosphere Activity

i - . ~ 3 iy

-'\-, e
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT PLANT SAFETY PROCEDURE

NUMBER:

CORE DPAMAGE ASSESSMENT F3-17

REV: 11

7.10  Utilizing the total activity of each isotope released, calculate the activity ratios of
the released fission products.

Ncble Gas Activity
Xe-~-133 Aciivity

7.10.1 Noble Gas Ratio =

lodine Activity
I-131 Activity

7.10.2 lodine Ratio

| Steady state power conditions may be assumed where

power does not vary by more than + 10% of rated power level
| from time averaged value.

7.11  Determine the power history prior to reactor shutdown.

7.12  Using the power history, delermine a power correction factor for each isotope, in
accordance with the following guidelines:

o Steady state pawer condition is assumed where the power
does not vary by more than + 10% of rated power level from
| time averaged value.

7.12.1 Steady State power prior to shutdown.

A. Half-life of nuclide < 1 day

3

Average Power Level (Mwt) for Prior 4 Days
Rated Power Level (Mwt)

Power Correction Factor =

B. Half-life of nuclide > 1 day

Average Power Level (Mwt) for Prior 30 Days
Rated Power Level (Mwt)

Power Correction Factor =

C. Half-life of nuclide ~ 1 year

Average Power Level (Mwt) for Prior 1 year
Rated Power Level (Mwt)

Power Correction Factor =

s

Page 8 of 39



PRAIRIE ISLAND NUCLEAR GENERATING PLANT

PLANT SAFETY PROCEDURE

NUMBER: )
: . . F3-17
' REV: 17

7.12.2°  Tranhsient power hlstory in whlch the pqwer has not remalned constant

prior to reactor shutdown. )

correction factor.

For the maior:’y of the selected nuclides, the 30-day power | -
history prior to shutqown is sufficient to calculate a power

4+ “ Lt

LI I T E
- A e e . = =—'. Zjlp)j (1‘ e

A. Power Correction Factor

. \‘P,‘, = averagepower IeveJ (th) r!urlng operatlng penod t,

. - -
' LI c : . NELTA T ST N ol 1o Falhga

RP = rated power Ievel of the core Mwt)

P

x
k4 > 1
4

= .operatlng perlod ind ‘gkﬁpower P, where power does

’0‘\'\. [ )

not vary more \han +{o percent power of rated power

e e i e~ - Y . .
AN MRSt J ALY A ‘em.n ~

zotinhil 0 vc‘u"l ¢4 n

e B

level, from tlme avetaged yalue (PJ). TR

et N
i, 1

A= decayconstant of nuclide i in i mverse days

RIS t°j"‘ ‘= .time between-erd of pend’d j’a‘nd tlme of reactor

b tT et s shutdown ine days. "’ Y

L'-- [k BV

vt

'f
?

B. For the few nuclides with half-lives around one year or longer, a
power correction factor, which ratios effective full power days to
total calendar days of cycle operatlon is applled

o, - |
\ i

Power Correction Factor =

Actual Operatlng EFPD of equilibrium cycle

< . Total expected EFPD of equilibrium cycle operation

: voe T N Tt

SO
[, P .

= s REREYSENANICE

..

Equilibrium Cycle =

T '3
Where:

H ~.
[V Ve < t

three (3) cycles of core operation
(approxnmately 1050 EFPD)

7.12.3 - For Cs-134, Figure 2 is used to determine the power correction factor.
. .- Touse Figure 2, the average power during the entire operating period

.+ ¢ is required.

7.13 The total inventory of fission products available for release at reactor shutdown
are calculated by applying the power correction factors to the equilibrium,

..end-of-life core inventories. . .

(Table 2)

Equilibrium Inventory at Power
Corrected Inventory = end - of - life (Ci) X  Correction

Factor
s !.; r‘ Pt
Page 9 of 39 i



PRAIRIE ISLAND NUCLEAR GENERATING PLANT PLANT SAFETY PROCERURE

TR ET

s

NUMBER:

CORE DAMAGE ASSESSMENT: F3-17
REV: 11

7.14  Determine the percentage of inventory released, for each isotope.

Release

Total Activity Released (Ci) X

. - 100
CorrectedInventory (Ci)

Percentage (%)

7.15  The results of radicnuclide analysis may now be used to determine an estimate
of the extent of core damage. '

7.15.1

7.15.2

From Figure 3 thru 15, estimate the extent of core damage by
categorizing the percentage of clad damage, fuel over-temperature, and
fuel melt.

Compare the calculated activity ratios with those listed in Table 5.
Measured re.ative ratios greater than the gap activity ratios listed in
Table 5 are indicative of more severe failures, e.g., fuel overheat.

7.16  To verify the conclusion of the radionuclide analysis, other indicators should now
be used to provide verification of the estimate of core damage.

7.16.1

Containment FHydrogen Concentration:

A.  Obtain the containment hydrogen concentration (%).

.| Within the accuracy of this methodology, it is assumed that
recombiners will have an insignificant effect on the
hydrogen concentration when it is indicated that extensive
; zirconium-steam reaction could have occurred.

Page 10 of 39

B.  From Figure 16, determine the percentage (%) zirconium water
reaction.

C. Table 6 can be used to validate the extent of core damage
estimate.



PRAIRIE ISLAND NUCLEAR GENERATING PLANT ... PLANTSAFETY PROCEDURE

!\IUMBER: .
i - "F3-17
. REV: 11

- . R T T T W e S SL AR A L AL

7.16.2 Core Exit thermocouple Readrngs

s -
\; ‘_l' ! [

A. Obtainas many core exit’ thermocouple readings as possible for
evaluation of core temperature condrtrons

PN

If a thermocouple reads greéterthan 1650°F or is reading - ."~ '
2| considerably different than nelghbor;ng thermocouples, -
thermocouple failure should be considered.

gt

v :.' - ll S0 i e :l ‘~‘;r . .uU')-ilT' T

B/ - Compare the: thermocotjple readrhgs wrth those in Table 6 to
confirm the core damage estimate. - ' - -

- v [

AN R EA 1\.-';.7""‘2\

Radra‘tlon Monltors in contamment gtaijperlence errors

‘during first 4 hours after aDBA LOCA due to thermally
induced errors.' Se¢ Attdchmbrit for More information.
SoliLen D ‘ e g et o oo Jf-u' SRR o
7.16.3 Contamment Radratlon Monitor: iiscBhav gtive o -0 Ty
N
A. Obtain the contamment dome mOnttorrreadmgs R/Hr from R-48
and/ or R-49.
" o S e e LN T A < P9« e U
B. From Figure 17, verify core damage estimate. The exposure rate
“in Frgure 17 is based on the re’lease of only noble’ gases to the
containment.’ Halogens and other frssron products were not
o considéred to be srgn;flcant contnbutors to the containment
monitor readmg SRR RER E UO R KRR S ,
7.16.4 Reactor Coolant Loop Radratlon Monitor: y
.- e e e DA ',,‘:',' ., | M L
A. Obtain the reactor coolant loop radiation monitor readings, R/Hr,
from R-70 and/or R-71. - -
~‘ . t ‘l 5 A . '.1-_ - ' »'\ N (7: ’
B. From Figure 18, determine estimated core damage.

7.17  Allindicators should confirm any core damage estimates. If radio-nuclide
analysis and auxiliary indicators do not agree on core damage estimates, then
recheck of indications may be performed, or certain indicators may be
discounted, based on engineering judgment.

N

paifs Ti'ot 557



PRAIRIE ISLAND NUCLEAR GENERATING PLANT PLANT SAFETY PROCEDQURE
IRy
;1 1R NUMBER:

e

CORE DAMAGE ASSESSMENT

F3-17

REV:

11

Table 1

Scenario

Small Break LOCA
Rcactor Power > 1%*

Reactor Power < 19%*

Suggested Sampling Locations

Other
Sampling Locations

Principal
Sampling Locations

RCS Hot Leg, Containment
Atmosphere
RCS Hot Leg¥*

Large Break LOCA
Reactor Power > 1%%

Reactcyx Power ¢ 1%*

Containment Sump, Containment
Atmosphere, RCS Hot Leg
Containment Sump, Containment
Atmosphere

Steam Line Rreak

Containment
Atmosphere

RCS Hot Leg,

Steam Generator Tube
Rupture

RCS Hot Leg,
System

Secondary

Indication of Signif-
1cant Con’ainment Sump
Inventory

Containment Sump, Containment
Atmosphere

Containmnent Building
Radaation Monitor Alarm

Containment Atmosphere,
Containment Sunp

Safety Injecticn
Actuated

RCS Hot Leg

Indication cf High
Radiation lLevel in RCS

RCS Hot Leg

"

Assume operating at

*k

systcem sample to be

that level for some appreciable time.

I1f a R(CS hot leg sample is unavailable and the RHR system is
operating, obtain a RHR system sample.

However, for a RHR
a good representation of the RCS, the

primary water should be circulating through the system.

Page 12.0f 39 .




LR R T
PLANT.SAFETY PROCEDURE

& Ty

N

»,
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i
1
1
L.

Xe 133

Cs 134

Table 2- Fuel Peliet Inventory’ *

Tl Fuel Pellet Inventory*

Nuclide Half Life

AV P
T6m_. .. o
. . 2.8 h .
(AU R i HE
. NI e e g,
~ 118 d .- ca
RS LA X

. 5.27.4 _
2.26 a7~ I O

Kr 85m
Kr 87 e .-
Kr 88

Y AN

Xe 131m
Xe 133m- ft""
Xe 135.
I 131
I-132 - - - -

-- 9.14.h - -

<’ [ AR TN i
8.05 & T

bad -
hAERR Rk BTAN O RV P

1 133 203 h - ieecach

1135 .. 6.68 h _ .

Rb 88 ‘ &

RS RO

Pl 4

17,8 m

'2 y; RO EIVE B

30 yr

68.7m - - 7
- 77.7-h - - - . . -

Cs 137
Te 129
Te 132 -

’ € " * . } j‘ ’
Sr 89 52.7 d
f Co. P B I s T Zacl
Sr 90 - -2 w28 yrx PTGV 551
woa RE-RE VLRSS B N T
Ba 140 12.8d . LA

La 140 40.22 h
92.5 m

17.27 m

La 142
Pr 144

LI S N

Inventory Curies+¥
" Y :

2726 h T T

4

.. 8.33x 107

. e

" 73,70 x 10

L RPN

N 1.o:x;}oz .
1.85-x 107 - -
v 2069 x7107, "L
v, 2,96, %107 . 5
9.26 x 107 _ .
1.35'x 107 =

e 1,77 % 107 -

v

450 x 107 L
61657107 - o

YR L
107: 5

‘
'

R A
©.-9:26 x

1.09 :x,107 .,..x.
f MR LR

4.96 x 10°

1.51 x 107 - o

6.65 x 107 _

7

3036 % 108 .
oL ToC 7 o
©:7.91 x.107 .,
8.33 x 10/

7.07 x 107

5.81 x 107

Inventory based on ORIGEN run for equilibrium, end-of-life core.

*
**% Westinghouse, 2-Loop, 1650 Mwt Plant

Yoy O
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Table 3 Parent-Daughter Relationships
Parent Daughter
Parent Half-Life* Daughter Half-Life* K#x*
Kr-88 2.8 h Rb-88 17.8 m 1.00
1-131 8.05 d Xe-131m 11.8 d .008
1-133 20.3 h Xe-133m 2.26 d .024
1-133 206.3 h Xe-133 5.27 d .976
Xe-133m 2.26 d Xe-133 5.27 d 1.00
1-135 6.68 h Xe-135 9.14 h .70
Xe-135m 15.6 m Xe-135 9,14 h 1.00
1-135 6.68 h Xe-135m 15.6 m .30
Te-132 77.7 h 1-132 2.26 h 1.00
Sb-129 4.3 h Te-129 68.7 m .827
Te-129m 34.1 d Te-129 68.7 m .680
5b-129 4.3 h Te-129m 34,1 d .173
Ba-140 12.8 d La-140 40.22 h 1.00
Ba-142 11 m La-142 92.5 m 1.00
Ce-144 284 d Pr-144 17.27 m 1.00

* Table of Tsoropes, Lederer, Hollander, and Perlman, Sixth Edition

Page 14 of 39
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Table 4 Source Inventory of Related Parent Nuclides

Nuclide e Half-Life ;ne . . Inventory, Curies
RS Y FIN

N cm e
Xe-135m SR 15,6 m =40 1.97 x 107

_ LT ~ 5o ¢
Sb2129 ; ‘4.3 1.49 x 107

Te-129m 34.1.d " 3.74 x 10°
Ba-142 11 m
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Table 5 !sotopic Activity Ratios of Fuel Pellet and Gap
Isotopic Activity Ratios of Fuel Pellet and Gap*
Nuclide Fuel Pellet Activity Ratio Gap Activity Ratio
Kr-85m 0.11 0.022
Kr-87 0.22 0.022
Kr-88 0.29 0.045
Xe-131m 0.004 0.004
Xe-133 _ 1.0 1.0
Xe-133m v 0.14- ¢.096
Xe-135 0.19 0.0571
1-131 1.0 1.0
1-132 I I c.17
1-133 2.1 ' 0.73
I-135 ' 1.9 ¢.39

Noble Gas Isotope Inventory
Xe-133 Inventory

Noble Gas Ratio =

lodine Isotope Inventory
1-131 Inventory

Iodine Rartio

* The measured ratios of varicus nuclides found in reactor coolant
during normal operation is a function of the amount of "tramp”
uranium on fuel rod cladding, the number and size of "defects”
{i.e., "pin holes"), and the location of the fuel rods containing
the defects in the core. The ratios derived in this report are
based on calculated values of relative concentrations in the fuel
or in the gap. The use of these present ratios for post accident
damage assessment is restricted to an attempt to differentiate
between fuel overtemperature conditions and fuel cladding failure
conditions. Thus the ratios derived here are not related to fuel
defect levels incurrcd during normal operation.

Page 16 of 39
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<

, . Contalnment
- - Percent Radlogas
- =~ . andType Monitor Core Exit v
Core ", -+  ofFission Fission R/r 10 hrs . Thermocouples.  Core Hydrogen
Damage ) .* Products;. . Product after , -Reading | Uncovery " Monitor
Category Released Ratio*** '~ shutdown**- (DegF) ~ . Indication - . (Vol % Hy)
No clad damage "’ « KR-87 <i1X 10° No Applicable - <750 No uncovery Negligible
sl Xedd3 - <1x10° . i -
T 18 <1X10° | ' N -
. M8 s <1X10Y - - ¢ )
' Vo - 0 N
0-50% clad damage - Kr-87k 10" -0.01 Kr-87 = 0.022 0-50 750 - 1300 Core uncovery 0-6
L. T iXe-133 10°-04 ..°- ) .
- £131 7 10°-0.3 2t 1183=0.71 - -
-o-7 ., k33 10°-0.1 . 3 :
e voLoW e . . - K -
50 - 100% clad damage < - * ot K87 0.01-0027 v Kr-87=0.022 50 to 100 1300—-1650 , . Core uncovery 6-13
Tw T Xe-1337 U1-02 < , -
, . 4. K31+ _g3-05 7 el 1133=0.71 A i
- 133> v 0.1-02 - | el i
Soeom N ? 's, “ "
0 - 50% fue! pellet ¢ o, XeKrCs,| - . Kr87=0.22 ~100to 1.15E4 ~, >1650 '« Core uncovery i 6213
overtemperature Tar 1-20 . ¢ PR - 20 ’ . L
R Sr-Ba° 0-0.1 T 11133=2.1. e T T = I -
50-100% fuel pellet -7 77 XeKr, Cs, I o Kr-87=022 1.15E4 10 2.3E4 >1650 [ Coreuncovery ' 6-13
overtemperature . VR 20-40, N . - -
, . SrBa 201-02 1133 =2.1 - I - ‘
0 - 50% fuel melt - XeyKr, Cs, 1 4070 . Kr87=022 2.3E4 10 2.7E4 >1650 : Core uncovery 6-13
< -Sr-Ba02=038 . -
- .. ., Pro1-08 -133=2.1 ‘
50 - 100% fuel melt Xe, Kr, Cs, 1, Te Kr-87 = 0.22 >2.7E4 > 1650 Coreuncovery -~ '6-13° "
SR 570" o K
Sr,Ba>24 4133 =21 !
: ~-Pr>08 - ~ . ,
- ) L - ~ J ; T
haracteristics of Categories of Fuel Damage* o SN B o

*

This table Is intended to indicate whether thers Is fusl damage.

** _These values are from Figure 17 and should be revised for times other than 10 hours.

"k :-' Kr-87 [-133
%e-133" 1-131

-~

~tla
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Table 7 Expected Fuel Damage Correlation With Fuel Rod Temperature
For Information Only — See Note Below

Fuel Damage Temperature °F*
No Damage < 1300
Clad Damage . 1300 - 2000
Ballooning of zircaley cladding > 1300
Burst of zircaloy cladding ' 1300 - 2000
Oxidatrion of cladding and hydrogen generation > 1600
Fuel Overtemperature - 2000 - 3450
Fission product fuel lattice mobility 2000 --2550
Grain boundary diffasion release of fission 2450 - 3450
products
Fuel Melct ‘ > 3450
Dissolution and laiquefaction of UO2 in > 3450
the Zircaley - Zroz eutectic
Meltang of remaining UO2 5100

b

# These temperatures are material property characteristics and are
non-specxfic with respect to locations within the fuel and/or
fuel cladding.
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Figure 2 Power Correction Factor For CS-134 Based con Average Power During Operation
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Figure 3 Relationship of % Ciad'Damage With % Core Invéntory Reléased of XE-133
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Figure 7 "Relationship of % Clad Damage With % Cofe Inveritory Reled&ed of XE-131M
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Figure 12 Relationship of % Fuel Over Temperature With % Core Inventory
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CORE INVENTORY RELEASED (%)
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Figure 18 RCS Dose Rate vs. RCS Activity Concentrations 1 Hour After Shutdown

1.0E+05 T TTTII T T T TIT
i LT ¥ )] 1 A
“lpsa: woa 100% DBA £
—! 400% NG RELEASE y
—1 50% lodines 7
»
Gap: WOC /‘
1.0E+04 1 100% Radicnuciicies
: —1 in Fuel Gap v
e 7
| /
; 7
‘ A
£ ! 4
©21.0E+03 - 1
1l : : 7
3
w - w’/
[7p]
=
/
= , /]
&','1 LE+02 m
o 7
s
(o
/
1 100 % GAP
A RELEASE
1.0E+01 1 ; H]
- : 1. Monitor responise 1]
- based on 0.028 Rihe 7]
per uCi/ml. n
/ 2.RCS Vol.=1.3E3cc [}l
4 _
1.0E+00
1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E

RCS CONCENTRATION (Total uCi/ml)

Page 36 of 39



* PLANT SAFETY PROCEDURE

PRAIRIE ISLAND NUCLEAR GENERATING PLANT . e
, kT ' NUMBER:
CORE DAMAGE ASSESSMENT _ F3-17
o oo p.BEV: 11

Attachment 1

R- 48/R-49 & R 70/R 71Thermally Induced Errors e

e e il

* Thermally Induced Current Errors in'Containment Radiation Monitors

e e ewe - . .- .. 3
P AT T R - ———

.

R-48/49 or R-70/71 signals may expenence errors durrng the first 4 hours after a DBA
LOCA. industry testing of high range radratlon ‘monitor (HRRMY systems has revealed
that srgnal errors or the loss of srgnal ‘ate the result of thermally induced current (TIC)
and/or moisture rntrusron into the coaxial connectors Based on the EPRI: :Plant Support

Engineering study, worst .case estrmated errors are summarized below:” ;| . |

- Al

- R R kot r :

O TR g

Time After Postulated

Esumated Errors in :d 7

'
U

L‘ )'.} [ 54 ‘ N e Pt

DBA . Readings !} - S S TR A

~"1 minute, ‘; i |> 3000 Ribr -~ S "tmfjj,“! .

~ 2 minutes f A [~ 100 BAhr - A - i - —-!-,g'«;-; SR

~8minutes ;.1 ~15RMr. * il !5:3§'; o

7 T - ) by * 1

~2to4hoursi” '. ;. |~-9QRMr_ o o P b b

>4 hours ~.=7~.: . 7.2 |'NoEffect from.TIC - 3 ]=3- = rf,.i,'r;‘t."‘.;-“ : )
T T o b oS T T ;
- R : “}H [ ‘.|;th I____g;}t'}_-_;: | : -
More background mformatron congeming therm' lly induted cu'rr' ent in hrgh range :
radratron monrtors rs descnbed in Sectron 1. SR L___fr '! L s
r! ' mr i 5 t th‘x"‘ngl i;’:lz;' ; r i

Please. note that errors in the range of +10 R/hr, one' hour afteria postulatep DBA has
minimal effect on our assessment of flssron product release-to containment when we are

considering magnrtudes of >

P

100 R/hr readrng to be ,confrrmatrori of: flssron product. .

releasedto contalnment T _-{: Fec B "i" R .4:. . o

r" Y :' frg‘nw__“”_llrf_"' "' e
Background on Thermally Induced Current, (TIC3 onrHrgh Ftadr atron Monltors

- } *rt* IS CRACR L Sy .‘““‘.‘v? vé.;' ; [
Background I ft;_i ’!h‘r e ,,”l - b f-f o
Excerpts from: PINGP Response to Hrgh Rahge}ﬁadratron Monrtor Cable Study Phase
I, Report No: TR 112582 Novembef-2000. I: 7yt~ ~= - aq7 -
Al AT “"-le’:,_t‘

Transrent signal-errors have been observed in

1
)

|ndustry testing, of the hrgh range radiation

monitor.(HRRM) system, At PINGP these are plant radiationr monitors RE-48 and RE-49.
The' ‘investigation into this issue revealed that srgnal errors or the loss of signal are the
result of thermally induced currents (T le) and/or morsture intrusion into the coaxial
connectors. Information Notices, IN 97-45 and IN 97-45 Supplement 1, were issued by
the NRC to alert licensees to these potential issues.

M
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Attachment 1 Thermally Induced Current Errors in Containment Radiation Monitors

EPRI Plant Support Engineering (PSE) was tasked to study the significance of this issue,
which resulted in the issuance of TR-112582, “High Range Radiation Monitor Cable
Study: Phase iI”. This study was focused onr the thermally induced current phenomena
since moisture intiusion issues are well understood within the industry and have more
generic applications. Phase | of the EPRI study confirmed that TIC existed and was
significant under thermal transients. Phase Il of the study identified the sources of the
TIC and developed a mathematical model for cable responses to thermal transients.

Study Resulis and Analvsis

Using the developed profileé in the Phase Il study. the actual amplitude, duration, and
sign of HRRM signal errors to be expected could be determined. From this data, PINGP
was able to ascertain the aporoximate expectad signal error for the HRRMs during the
postulated DBA. The expected radiation readings due to the TIC phenomena based
upon the worst case cable length, are as follows:

50 seconds 3372 R/br

100 secords 38 =Bthr

500 seconds “13.2 Rinr
8000-15000 seccinds 8.3 R/hi

>15000 seconds no effect trom TIC

From 8000 seconds until 15000 seconds, the HRRMs could provide a “fail” alarm, based
on the required “keep alive” signal current of 1E-11 amps since the current may drop to —
8.8E-11 amps. It should be noted that any significant radiation releases would drive the
current back up and the HRRMs would function properly, except for the-8.8 R/hr error
that may be present. After 15000 seconds (4.1 hours), there would be no TIC effects on
the HRRMs.

The installed HRRM cable at PINGP is the worst case tested cable, Rockbestos
RSS-6-104, and is in greater lengths than were tested, 130 feet tested vs. 290 feet
installed (worst case). Other variables that could significantly effect the TIC phenomena
are, 1) the tested cable was not installed within conduit whereas the PINGP cable runs
are installed entirely within conduit, 2) the temperature differential of the test samples,
100 degc, is greater than the temperature differential from the PINGP accident profile, 68
degc, 3) the EPRI mathematical model was developed based on hypothetical LOCA
profiles, which are more severe than the PINGP LOCA profile, and 4) consideration
regarding whether the test methodology of immersion of the test samples into a ice bath
and then to a boiling water plunge is representative of what the cable would experience
during an actual transient.
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During the initial phase of any postulated accndent it would not- expected to
indication of actual fuel damage for the first.10-15 minutes: If indeed the alarms would

come in for RE-48 and RE 49, Operations would be -occupied with accident mitigation

and monitoring tasks during this time period and this alarm;:even though acknowledged,

would be ignored during this period. Other-parameters:would be available'foralarm "
validation, i.e., core exit temperatures, RVLIS, radiation monitors located in the Auxiliary

Building, etc. Due to the nature of the TIC phenomenon, the radiation level reddings, -
even f the alarms have come in, would be decreasmg Agaln thls IS, valldatlon of an,
erroneous sugnal and not actual core damage ‘_ U
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For’ emergency plan response ‘and possnble SAMQ ( ‘n’snderatlons the TIC phenomenon
would no longer be’ affectlng the' radlatlon momtor‘s an!d/or ue 1o the earller alarms ‘and .
decreasing readings that were noted, it 'would be"confirméd that no fuel damage had
occurred and these were indeed erroneous readings “Afjeneral site emergency alarm
would be activated at 1000 R/hr, but as cited previously3this is well after the expected
error signal has been significantly reduced. Other variables would be available to.verify
possible fuel damage and any possible actions required.within the'emergency plan.
procedures would not occur until after the TIC phenomena has either passed or has

been verified to be erroneous.
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT

EMERGENCY PLAN IMPLEMENTING PROCEDURES

e ety PRAIRIE ISLAND RADIATION NUMBER:

' PROTECTION GROUP RESPONSE F3-22
TO A MONTICELLO EMERGENCY REV: 17
» Procedure segments may be performed from memory.

o Use the procedure to verify segments are complete.

o Mark off steps within segment before continuing.

» Procedure should be available at the work location.
O.C. REVIEW DATE: OWNER: EFFECTIVE DATE
ORoNolX S M. Werner 4/_2 -03
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT EMERGENCY PLAN IMPLEMENTING PROCEDURES

PRAIRIE ISLAND RADIATION NUMBER:
PROTECTION GROUP RESPONSE F3-22
TC A MONTICELIL.C EMERGENCY REV: 17

1.0 PURPOSE

When an Alert, Site Area, or General Emergency occurs at Monticello, the Prairie
Island Radiation Protection Group SHALL be requested to respond with personnel and
equipment to support the Monticelio Radiation Protection Group. This Prairie Island
support allows the Monticelio personnel to concentrate their efforts in performing onsite
sampling and monitoring and relieves them of the offsite monitering requirements.

The purpose of this instruction is to descrihe the personnel, equipment, and procedures
required to respond to a Monticello emergency.

20 APRPPLICABILITY
This instruction SHALL apply 1o Shift Supervisors (SS), Shift Emergency

Cormrunicators (SEC), Manager of Radiation Protection, and all Radiation Protection
Group and Cffsite Survey Team membars.

3.0 PRECAUTIONS
All meters should be source checked prior to departing the Prairie island plant site.
4.0 RESFONSIBILITIES
4.1 The Shift Supervisor has the responsibility to ensure the Prairie Island Radiation
Protection Group is notified of a Monticello request for assistance per this

procedure.

4.2 The Shift Emergency Communicator is responsible to assist the Shift Supervisor
as directed by the Shift Supervisor.

4.3 The Manager of Radiation Protection or designee is responsible to ensure
Prairie Island provides adequate radiation protection staff in support of a
Monticello emergency per this procedure.

4.4  Radiation Protection Group members are responsible to respond to a Monticello
emergency per this procedure.

4.5 Oifsite Survey Team members are responsible to respond to a Monticello
emergency per this procedure.

Page 2.0f 8




PRAIRIE ISLAND NUCLEAR GENERATING PLANT

EMERGENCY PLAN IMPLEMENTING PROCEDURES

PRAIRIE ISLAND RADIATION  |NumBer: .- §
PROTECTION GROUP RESPONSE | F3-22| |
'TO A MONTICELLO EMERGENCY REV: 17| '

o
. <

6.0

DISCUSSION SE

When an Alert, Site Area, or General Emergency occi.rrs at MonthelIo the'Prame
Island Radiation Protectron Group will be requested *to respond WIth personnel afid
equrpment to the Montrcello EOF and |f approprrate the Mohtlcello Area Pubhc -

Reoeptron Center.: '~ R R e BT

Al -
B T R O E AR SR Jﬁ.f. Wi 3T,
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b -:..,-s-,,

. (

At least two (2) Offsite Survey Team, members are requjred to respond to the

Monticello EOF 1o 'staff two fiéld survey teams’and oné (1) Had atron Protection
Specralrst (RPS) to provide assistancé to thé"Radiatioh’ Protection Support Sljpervrsor
(RPSS) in the EOF. If available, two (2) additional Offsite Survey Team members
should respond to EOF to facilitate staffrng two (2) Offsite Survey Team 'merhbérs per >
field survey team.

\, )f“ -1 ;"

FIoeoTiv 8aQue Ml olvgan A3 ET 0 e waa 2]
In addmon another team consrstrng of-two:(2) RPSsand One REC«(rf avarlable), o
should respond to the Monticello Area Public ReceptiariCenter’if it is attivated. .

See Appendix A for a listing of required Monticello response equipment,, .. -, . x
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The Shift Supervisor has received a request for radiation protection assistance in | - -
response to a Monticello emergency
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT EMERGENCY PLAN IMPLEMENTING PROCED!RES

PRAIRIE ISLAND RADIATION NUMBER:
PRCTECTION GROUP RESPONSE F3-22
TO A MiONTICELLO EMERGENCY REV: 17

7.0 PROCEDURE

7.1  Initial Notifications Performed by the Shift Manager (SM) or Shift
Supervisor (S)

The SM or SS may request the SEC to assist in nntifying the
Radiation Protection Group.

o ey

7.1.1  Using the RADIATION PROTECTION CALL LIST in the NUCLEAR
EMERGENCY PREFAREDNESS TELEPHCOMNE DIRECTORY under
Pl ERO, notify the Manager of Radiation Protection or designee and
brief him on what is known of the following:

A. [Emergency Classification.

B. i there a radicaciive release.

C. Has tiwere been offsite protective acions issued.

D. Call Security Shift Lieutenant and notify him/her of Radiation
Proiection Perscnnzl emergency call out and need for FFD
screening.

7.1.2  WHEN the Offsite Survey Team notifies the Control Room of the
expected depariure time, THEN the SM or SS should notify the

Monticello SEC (763) 295-3739 x1216 or x1072 and inform them of the
Pl Radiation Protection Group’s departure time.

Page 4 of 8




PRAIRIE ISLAND NUCLEAR GENERATING PLANT * EMERGENCY PLAN IMPLEMENTING PROCEDURES .

PRAIRIE ISLAND RADIATION ‘NUMBER:
PROTECTICN GROUP RESPONSE |,  F3-22
TOAMONTICELLO EMERGENCY |  Rev: 17

7.2 Response Team Activation Performed by the Manager of-Radiation
Protectlon or Desngnee

' 7.2.'1

’ -. et

7.2.2 .

e

7.23

oSt L YLD TS 0 Ve LA g e

A. , "
4 [EETA

Usmg RADIATION PROTECTION CALLLIST in the NUCLEAR
EMERGENCY PREPAREDNESS TELEPHONE DIRECTORY under Pl
ERO, or other list of qualified personnel, mobilize two (2) response
‘teams to the Monticelio E(JI' made Up of at'least one (1) Offsite Field
. Team member per field sun/ey téam. {two (2) if available) and one (1)
additional RPS to assist in the EOF
- During off-normal working:hours, screén all personnel for Fltness for
. Duty, ‘FFD)" fele Tin Tt e yiier L

fit ~i£7 5 fx\,'?::, Sl
IF offsite protective action recommendations have been issued OR the
classification is a Site Area or.GenerakEmergency, THEN direct the
dispatch of another response team to the Monticello Area Public
Reception Center. - The:team shauldrbe:made up of two (2) RPSs and
one (1) REC (if available). See Appendix B for dlrectlons to the
r Monticello Area. Pubhc;ReceptlorrGenterz LEM

Fyrv 008

Long term coverage for Offsne Survey Teamrs should be

prbvnded by contract Health ‘Physncs bersonnel

Arrangements for contract services Wil be handled by the
Monticello EOF Organization.

' v o- v

“..'\ <. z‘rlr'.. T \-E‘!...

24 hours per day coverage

Aoty .'.;: *i .
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT

EMERGENCY PLAN IMPLEMENTING PROCECURES

PRAIRIE ISLAMD RADIATION NUMBER:
FROTECTION GRCUP RESPONSE F3-22
TG A MONTICELLO EMERGENCY REV: 17

7.3 Monticello EQF Response Team Activation

7.3.1

7.3.2

7.3.3

7.3.4

Personnel pick up vehicles and equipment as listed on Appendix A.

Perform meter check on all meters prior to departing the plant.

Notify the Shift Supervisor of the expected departure time prior to

departing the plant.

Notify the SS of any members that may need FFD screening and have

those personnel report to Security Building (Guardhouse).

i The Minnesota road map and Monticello survey map arec
‘i| located in the field team survey kits.

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

Review the Minnesota road map and Monticello survey map for
reference to routes to the Monticello EOF.

Depart for the Monticello EOF.

WHEN approaching the boundary line of the Monticello 10 mile EPZ,
THEN attempt to contact the Monticello EOF using the portable radio.

ldentify yourself as the Prairie Island Survey teams.

IF determined from the nitial radio contact with the Monticello EOF that |

the plume may be encountered while enroute, THEN conduct a search

for the plume, in accordance with F3-15 and proceed directly to the

EOF.

Upon arrival at the Monticello EOF, contact the Radiation Protection

Support Supervisor or EOF Coordinator at the Nearsite EOF for
obtaining field team drivers and receiving further instructions.

Perform the requested offsite surveys as required by the Emergency

Manager.

3| All field sample analysis should be performed in the EOF
‘| Count Room by Monticello Radiation Protection Specialists.

Page 6 of 8

Continue with all assigned duties until relieved by the Monticello

Emergency Manager.



PRAIRIE'ISLAND NUCLEAR GENERATING PLANT _EMERGENCY PLAN IMPLEMENTING PROCEDURES

L PRAIRIE ISLAND RADIATION . NUMBER:
PROTECTION GROUP RESPONSE' F3-22
TO A MONTICELLO EMERGENCY - REV: 17

Appendix A ‘- Monticello Emergency Support® " -~

T .- -.  EQUIPMENT LIST" - -

1. Personnel TLD’s and self-reading dosimétérs (rezerc) - - SR

2. Two (2) vehicles to be used for offsite mohitoring purposes " "+~
U D T
3. Two (2) emergency survey team kit o )
t : R T T T L GG T W 5 A

4. Two (2) installéd radios or portablé tadioswithimag-mouii antennas.
5. Two (2) dose rate meters .« - 15 0m o g nigrer: nsit’ o : .

i
]

. ve g il et o~ ..

O Y LI S ALY :‘5‘”‘.'37“:_.4 e !

6. Two (2) count rate meters -~ -~ - TTTT T e e - T
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7. Two (2) DC AirSamplers .., ", ' ~7o 0 . MU SN T
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT

EMERGENCY PLAN IMPLEMENTING PROCEDURES

STy i{rn‘; 3
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ane PRAIRIE ISLAND RADIATION NUMBER:
PROTECTION GROLIP RESPONSE F3-22
TO A MONTICELLO EMERGENCY REV: 17

Appendix B Monticello Area Public Reception Center Support

Directions to Osseo Jr. High School

Option 1:

Proceed from plant to northwest side of Minneapolis via 1-94 or 1-694 to
Highway 169 (Exit 31).

Exit onto Highway 169 (North).
Continue North on Highway 169 to 93rd Ave. N. (7th St. or Co. Rd. 30).
Tuin left onto 93rd Ave. N. (7th St. or Co. Rd. 30).

Continue West.on 93rd Ave. No. (7th St. or Co. Rd. 30y to Osseo Jr. High
School (10223 93rd Ave. N.).

Option 2:

Page 8 of 8

Proceed from plant to northwest side of Minneapolis via |-494 tc 1-94.
Continue West on I-94 to Co. Rd. 109 (Exit 215).

Exit onto Co. Rd. 109 (East).

Continue East on Co. Rd. 109 to Highway 169.

Exit Co. Rd. 109 onto Highway 169 (North).

Continue North on Highway 169 to 93rd Ave. N. (7th St. or Co. Rd. 30).
Turn left onto 93rd Ave. N. (7th St. or Co. Rd. 30).

Continue West on 93rd Ave. No. (7th St. or Co. Rd. 30) to Osseo Jr. High
School (10223 93rd Ave. N.).




PRAIRIE ISLAND NUCLEAR GENERATING PLANT

EMERGENCY PLAN IMPLEMENTING PROCEDURE
- R NUMBER:,
: '

EMERGENCY HOTCELL PRGCEDURE | F3-23.1
: - ’ ‘'l REV: 13
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- _'- : o t N . RN - i 1 ““‘x\': § v o ! "

... 1 | ® ~Procedure segments may be perfarmed from memory
e 3 e ' T v : . ‘l
o Use the procedure to verify segments are co’mplete.
» Mark off steps within segment before continuing. N B
N » Procedure should be available at the work location. .
N . H . s [ R S Vo, ‘_
I ) . N . I8 !
‘1 ’ “’ l‘: r N & ! i ) d R t v
i‘: }}' n:‘ ' s “ ! AR R o e rT t} T ' '
\/, 0.C. REVIEW DATE: OWNER: EFFECTIVE DATE
QAL Sc- M. Werner 1—/,0'2-03
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT EMERGENCY PLAN IMPLEMENTING PROCEDURE

NUMBER:

EMERGENCY HOTCELL PROCEDURE 1:3-23.1 ’
REV: 13 |v

1.0 PURPOSE
The purpose of this procedure is to provide instructions to the Radiation Protection Group

on the use of the Hotcell, to include Hotcell setup, various chamical analysis evolutions
and radioactive sample disposal techniques.

2.0 APPLICABILITY

This Instruction is applicable to Chemistry Radiation Protection Specialists.

3.0 PRECAUTIONS

3.1 Monitor the general area of the Hotcell for direct radiation to ensure the habitability
of the Hotcell.

3.2  The reactor coolant samples taken in an accident condition have the potential to be
highly radioactive. This may give rise 1o dose rates far in excess of what would
normally be encounteréd. All work involving these samples is to be performed in
the Hotceli with the fume hood in operation and with remote handling tools, to
minimize radiation exposure, until one of the following is determined:

3.2.1  The sample is determined not to have dose rates in excess of normal
values.

3.2.2 The sample has been diluted to the point where the diluted portion does
not have dose rates in excess of normal valuas.

3.3 If a sample is determined to be of normal dose rate values, or is diluted to the point
NOT to exceed normal dose rate values, the following shouid apply:

3.3.1  The instructions specified in this procedure may be compieiad in an area
other than the Hotcell Hood.

3.3.2  Monitor the aiteinate area for direct radiation to ensure habitability.

3.3.3 Analyze the sample in accordance with the appropriate RPIP, as a normal
chemistry sample for the analyte of interest

3.3.4 Theinstructions for Post Accident Sample Waste Storage and Disposal
apply.

Page 2 of 7



PRAIRIE ISLAND NUCLEAR GENERATING PLANT . EMERGENCY PLAN IMPLEMENTING PROCEDURE

NUMBER: ,

‘EMERGENCY-HOTCELL PROCEDURE | -~ F3-23.1
= REV: 13

4.0 RESPONSIBILITIES

PN .o . .
Voo . 1 : -

P - P e

The Chemistry Radxatlon Protection Specnallsts are responsnble to lmplement IhlS
procedure. : ' ‘

5.0 DISCUSSION PR

The Hot Chem Lab in the Auxiliary Buildirig may not be-availdble due to abnormal
radiological conditions. Use of the Hotcell or Alternate Area would be necessary.

6.0 PREREQUISITES

. 1 - [ 2
R TS A N BRovstus o NI JURERCI U S

6.1 Hotcell Set-up Procedure or Alternate Area STl

83 . . I. [ t. : feats - ~
i The foIIowrng procedure should be pgmpleted pnor to SRIR
i ,mtroducmg a hot sample iptq the Hptcell Area.,‘, - :

LLEN A I

: N
. . ' N o,y -
" ¢ ‘ B,omxl g oA . .. T, r. i

KU A TR ML SRR 2 L A T I T PO C AL DTN CHEN ) AL

— 6 1.1 ".Ensure that all instrumentation is'ttirned ‘*o'n, warmea'up and calibrated.

1] . L £ . ~u
.
RN BRI ~ ot

- " 6.1.2  Fill a 1 L volumetiic'td the mark with derﬁinei'alized water."
6.1.3 F|Il aio0 mi volumetnc to the mark with demlnerallzed water

1._ N \.:- Sees e
LR K \9\.’ o r 3

i et ¢

H Ve, s L
: H

6.1.4 Remove 1 ml of démineralized watérfrorn éach volumetnc using a
1ml plpet

. N -
N r . . l\,l PR

6:1.5+ Add a stir bar to 6ach volumetrlc SEINER A RO

g,ﬁ, i e g IS I c e e et
CRERRE B2 LTI T C. D00 T, 200 . .

i, . *6:1:6t “Turn ON the two'stir plates in thé fume hood L
e 1 ST

5 IF containment spray has been activated, consider buffering
pH meter with 7 and 10 buffer.

v o abs w o L TR A
i 2 AP :

6.1.7 Buffer the.pH electrode.

Ce 6.1.8. Place’a 250 ml beaker of water near the pH probe.

Wty a1
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT EMERGENCY PLAN IMPLEMENTING PRCCEDURE

NUMBER:

EMERGENCY HOTCELL PROCEDURE b 3-23.1

REV: 13

7.0 Procedure

7.1  Sample Preparation

| The RPS Sample Team members SHOULD ensure all
| samples are properly labeled with sample identification,
sample size/volume, flowrates, pressures, and sample times,
;| as appropriate to facilitate accurate analysis. As samples
are diluted, split, or reduced; the appropriate information
| needs to be included on nevr labels attached to the newly
created samples. Sample dose rate information should be
included on all sample labels, to help ensure personnel
awareness of radiological consideration. For ALARA
:| reasons, the sample containers should be prelabeied
'| whenever possible.

7.1.1  Label all s=mples.

7.1.2  Verify postings and boundaries for expected sadiation rid contamination
levels.

7.1.3 Don a finger ring on each hand.
7.1.4 Ensure TLD and dosimeters are worn.

7.1.5 Place the 60 ml bottle shieldea carrier in the furme hood near the pH probe.

TR ST SRl | :
A T ET ARl | AVOID PLACING HANDS OVER TOP OF OPEN SHIELDED
CARRIER.

7.1.6  [F radiation levels require, THEN use the remote handling tool.

7.1.7 Remove the lid from the 60 ml bottle shielded carrier.

7.1.8 Remove the stopper from the bottle.

7.1.9 Pipet 1 ml of coolant from the 60 ml bottle to the 1L volumetric.
7.1.10 Cap the volumetric and agitate to mix.

7.1.11  Pipet 1 ml of coolant from the 60 ml bottle to the 100 ml volumetric.

Paged4of 7



PRAIRIENISLAND NUCLEAR GENERATING PLANT EMERGENCY PLAN IMPLEMENTING PROCEDURE

| NumBER: »

'EMERGENCY.HCTCELL PROCEDURE | ' F3-23.1
REV: 13

The 100 ml volumetric is to be saved for the Chloride Analy-s'ls',
which is to be completed within four days. The undlluted sample
must also be saved for 30 days. . .

7.1.12  Cap the volumetric and agitate to rriix.'.‘; A

T

7.'1.13 Label the volumetnc w.th samole date tlme and the number of mls of
b .,ample in the volumetnc AR

LAY > N ot g s et

7.1.14" Mark sample'TO BE SAVED‘” T

oo
t oo ot il LET L iy a0

- - - J - $FL T HE
- s ,r RN U DR

A TR VR L . ("I AT
he’,,HQ,tc'.é_ll‘Shié_lded Area.

~ ST L~ PN Ead -
PR L -

e
I

7.1 15 . Store *he 100 ml v&umetn

7116 IF a pH Analysrs is to be determined on the sample THEN proceed to
Step 7.2. IF NOT, THEN replace:the s'opper:on the 60 mi bottle.

. 71.1.17 | Replace the lead cover on the shielded carrier, place the shielded carrier
in the Hotcell Shielded Area and proceed to Step 7.3, Gamma Analysis
Preparation

i. ~“ . .,[. _\'L‘_‘:;: . . r' X‘""t’

72 pH Analysrs Using the Combmatlon Methods

2t

The pH meter gives a digltal readout of sample temperature
and will auto-compensate for temperature. . -

’» LR

'(.2.1- Insert the Lombmatlon  pH probe and temp probe into the 60 ml bottle and

-“réad pH and temperature of coolant”’" © o o

AN

7.22 Remove both probes and place ina beaker of demln water

1,.‘ N (‘ St -
SR =, * . ! .\1 MAURY +

7.2.3 Log sarrtple results on PINGP 655 Post ACCIdent Chemlcal Analysis
WReport. .+, . - .y CoT-

P

7.2.4 [F radiation levels requnre THEN use remote handling tools for handling
the 60 ml bottle stopper and'shielded carrier Lid.
“ 7.25° Replace the stopper on the 60 mi bottle and the lid on the 60 ml bottle
shielded carrier. , . 5
7.2.6 Remove the shielded carrier and the beaker of rinse water,from the fume
\__ i * ‘hood and store accordlng to Step 7.6, Post Accident Sample Waste
Storage and Disposal.
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PRAIPIE ISLAND NUCLEAR GENERATING PLANT EMERGENCY PLAN IMPLEMENTING PROCEDURE

NUMBER:

EMERGENCY HOTCEI.L PROCEDURE -3-23.1 ,
REV: 13 |~

7.3 Gamma Analysis Preparation

7.3.1  Pipet 10 m! of diluted coolant sample from the 1 L volumetric to a
10 ml vial.

Sample should be diluted to give a contact reading of under
1 miliirem/hr contact. The diluted sample should NOT
exceed 25 rillirem/hr contact,

7.3.2  Verily that the indicated dose rate on the 10 ml vial is capable of being
counted on extended geometry in EOF Countroom.

7.3.3 Label the vial with the sample point, date, time, and dilution factor to the
sample prior to sending to EOF Countroom.

7.3.4 . Piace the 10 mi vial inthe shielded carrier for transport to the EOF
Countroom.

7.3.5 WHEN radioactive gas, charcoal, or particulate samples are received,
THEN ensure aii samples are labeled with date and time of sample, _
sample point, sample volume and/cr correction factor, and flow rate.

7.3.6  Store all cainples in the Hotcell Shielded Area until transported to the EOF
Countroom.

7.4 Boron Analysis

7.4.1 Using the 1 L sample prepared in Step 7.1, Sample Preparation, analyze
in accordance with the appropriate Boron Analysis procedure.

7.4.2  Log the results on PINGP 655, Post Accident Chemical Analysis Report.

7.4.3 Dispose of all radioactive waste according to Step 7.6, Post Accident
Sample Waste Storage and Disposal.
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7.5 Chloride Analysis

.
ot . L I

Chloride analysis SHALL be completed within 4 daf/s of
accident.

S R e CorT LT ]

THE REACTOR COOLANT SAMPLES TAKEN IN AN '
3| ACCIDENT CONDITION HAVE THE.POTENTIAL TO BE
HIGHLY RADIOACTIVE. THIS MAY GIVE RISE TO DOSE
RATES FAR IN EXCESS OF WHAT.WOULD NORMALLY BE ;
ENCOUNTERED. ; THE ION EXCHANGE COLUMNS ONTHE
ION CHROMATOGRAPH COULD HAVE CONTACT
READINGS OF UP TO 10 RIHR

IR Yo . . ot N

Ny RN & TR s AR o S T L P
7.5.1 Using the 100 ml sample prepared in Step 7 1, Sample Preparation
_ 1+ analyze for anions;JAW the‘appropriate-analysis procedure.

,\,<'x‘ -

7.5.2 Log the results on PINGP 655, Post Accident Chemical Analysns Report.

-,z e~ 1) sy , N T e —_:;v I f-'t"'l kR .’i Y

7 5.3 : :Dispose of all radloactlve waste: -according to Step 7.6, Post Accident
-~-Sample Waste Storage and Disposal. ‘i1~ iy,

. 7.6 Post Accident Sample Waste Storage and.Disposal---~: = : "

. 41
IR

Ensure samples are labeled. “TO BE SAVED” or “TO BE . .
i| DUMPED?” before storage in shielded area. - - -t bt

aO L S TR RSN TS LI
.,,7.6,1_\ Place all capped or covered radloactlve sample waste in the Hotcell
Shlelded Area
762 IF addmonal wasie samples are added to the Hotcell Shlelded Area, THEN
.survey the Hotcell general area radlatlon levels. . Add additional shleldlng,

as necessary. Choy oerznts o o

T L

BT
H 194

7.6.3 IF making subsequent entries into Auxiliary Building, THEN return the
sample waste to the Sample Room for disposal down the affected unit's
Sample Hood Drain.
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