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THREE MILE ISLAND NUCLEAR STATION
UNIT NO. | EMERGENCY PLAN IMPLEMENTING PROCEDURE 1004.33
POST ACCIDENT SAMPLE ANALYSIS
The purpose of this procedure is to provide guidance to technicians
involved in the handling and preparation of post accident reactor coolant
samples for boron analysis, chloride analysis, pH analysis, gamma
isotopic analysis and gas analysis, as described in NUREG 0737. is
designed to provide prompt analytical results for the above mentioned
parameters while minimizing technician exposures. per the requirements
NUREG 0737. Specifically, these requirements inciude
or less from the time a

decision is made to obtain a sample

Gamma isotopic analysis and ftssion gas analysis for estimation ©

core damage completed within 3 hours or less from the time a

decision is made t« tain m

Chloride analysis/¢ompieted within 96 hours

Hydrogen Gas 2

time a decision

The above sampling and analysis completed without incurring a

radiation exposure to any individual in excess of 3 Rem to the

whole body or 18 3/4 Rem to the extremities
All of the above requirements assume a highly radicactive initial sample
with a source term as specified in Regulatory Guide 1.4. The Chemistry
Coordinator is responsible for implementing this procedure in coordina-

tion with implementation of EPIP 10

System Sampling
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Plan Inplementxng Procedure (EPIP) 1004.9, Radiological

Controls Doring Emeérgencies

2.10 EPIP 1004.15; Post-Accident Regcto;ﬁﬁgoﬁant System Sampling

ATTACHMENTS
3.1 Attachment
3.2 Attachment
3.3 Attachment
3.4 Attachment
3.5 Attachment-
3.6 Attactment
3.7 Attachment”
3.8 Appendix A
3.9 Appendix B
Results
3.10 Appendix C
Atmosphere

1 - Post Achbent Slmple Equipment Inventory
2 - Analysl§ Area Schematic
3 - &ydvogen Loncentration CQ#gpl&t#Qn

4 "YC Instrument Line-Up ¢

8 -“Aufo ITon 100 ContretTer Pré@ramming Form

6.2 Post Accident Reactor Coolant Sample Summary

- Guidance for the Estimation of Core Damage

7 - Density Table for Hydrogen Determination

- Calculation of Core Damage using RCS Liquid Sampling

- Calculation of Core Damage using Containment

Air Sampling Results
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EMERGENCY ACTION LEVELS

An emergency condition has been declared and a request has been

made for a post accident reactor coolant sample and analysis

(samples are obtained per EPIP 1004.15).

4.1
PROCECURE

NOTE
5.1

Gas Analysis

5.1.1
501'1.1

5.1.1.2

5.1.1.3

5.1.1.4

5.1.2
541.2.1

5.1.2.2

5.1.2.3

Fission Bas
Perform Sample Analysis using Chemistry Procedure CP
N1990.1 for guidance.

Remove syringe containing gas sample from pig ¢? on

p Cal"t.

In hood No. ll ép;n lock valve near the syr1nge tip to
equa]ize pressure and immediately inJect 0.5 cc of sample
1nto/the\6 cc. gas counting vie}fh~ Close lock valve.
Place 6 ¢c. counting viaI'HI 1ntq a sma11 plastic bag

5

and,§t6re in lead pig C” until it can be transported to

ﬁhe-counting room to be counted.

NOTE: Proceed immediately to Step 5.1.2.

Hydrogen Gas

Perform Sample Analysis using Chemistry Procedure CP
N1957 for guidance.

Open the syringe lock valve and inject the remaining 0.5
cc of gas ingo the gas chromatograph using plastic pipet
guard.

Return syringe with needle to lead pig (Cz).

3.0
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Measure the height of the hydrogen peak from base line.
When sample has been completed, shut down the recorder by
turning the recorder to "Off" and 1ift the pen.

Calculate hydrogen concentration using Attachment 3. The
sample 1iquid volume and expansion bulb volume are given

in the calculation sheet.

Boron, Chloride, pH and Gamma Scan Sample Preparation

NOTE :

5.2.1

stir plates to ensure proper l1x1n9

----- [ S S il bl g

Utilizing long handled tongs whenever possible, the

Chemistry Techn1c1an shall remove sample bottle (F) from

~ transport pig (C ) and p#dce in pig (C ) (refer to

Attachment 1 and Attachment 2).

Remove cap, quickly and carefully pibef 0;$ ml of sample,
using Eppendorf pipet (J), froqpsampTo bottle (F) to the
1 17tér poly bottle (E1). <

Piscard tip from pipet W) into Tead receptacle (L).
Using pipet (K), transfer 1 ml from sample bottle (F) to
beaker (1). Discard tip from pipet (K) into lead
receptacle (L) and place new 1 ml tip on pipet (K).
Using short handled tongs, transfer beaker (I) from hood
1 to hood 2 and place on boron titrator magnetic stir
base. Beaker (I) will be used ror Boron Analysis.

Using pipet (K), transfer 1 m1 from sample bottle (F) to
flask 11 containing 19 m1 DI water. Cap the flask and
place behind lead brick (X). Flask Il will be used for

chloride analysis.

4.0
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‘ 5.2.6 Using pipet (K), transfer 2 m1 (1 ml twice) from sample
bottle (F) to vial (H2) in hole of lead block in the
hood. Discard tip from pipet (Kz) into lead receptacle
(L). Replace the tip on pipet K. Vial (Hz) will be ‘
used to determine pH.

5.2.7 Replace cap on sample bottle (F). Using short handled
tongs, place sample bottle (F) back into transfer pig ‘
(Cl) [previously used for transporting bottle (F)],
place on cart and move cart to far side of the lab.

5.2.8 Using pipet (K), transfer 1,0m] from 1 1iter poly bottle
lEl) to 1 Titer poly bottle (52) and 1 ml to vial
(Gl). Cap vial (Gli anqﬁ;ap (El) and place (El)

in the back left gorner'of hood 1 behind the lead brick.

' 5.2.9 Discard ﬁ,u from pipet (K) into lead receptacle (L) and
place new 'l ml tip on pipet (K). | Nl ‘

5.2.10 With uéﬁ tip on pipet (K), tra;iier.l"ml from bottle
(€%) to‘yial (6%) and cqp'(GZ). Zap (€2} and
digcard tip from pipet (K) into lead receptacle (L).

’ C)oge cover on receptacle (L). Place (Ez) in back left
corner of hood 1 behind the lead brick.

5.2.11 Place vials (Gl) and (Gz) into individual poly bags
and tape bags shut; have (Gl) and (Gz) surveyed with

a dose rate instrument.

NOTE: It may be necessary to remove the sample from the
primary laboratory to conduct an accurate dose rate
survey due to a high background radiation level in

. the laboratory.
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NOTE : For quidance, samples reading > | mR/hr will be too - :
active for counting on the Geli detector/MCA system.
i.e., greater than 15 percent dead time. If both
samples read > | mR/hr, further dilution of the con-
tents of bottle (E?) is required. Note all sub-
sequent dilutions of (E*) so that correct volume
calculations can be performed.

- - - - - - - - - - - - - - - -

TE: If background noble gas levels result ipinterference :
with Geli analysis (high deadtime on MCA) insure
shield cover on Geli cave is closed and initiate
compressed air purge of cave. i

NOTE: If Packground levels do not allew the use of the
TMI-1/GeT¥/MCA system, analysis-may be performed by
transporting samples to TMI-2 or establish a Ge(Li)/

_MCA system out of the high-background area.

------- if——-f——‘-—————-—--—*----73—.-f—~~§6-———-——————--——--——--————~————
NOTE* If counting vial (G2, use the volume of
1 x 107* ml. “If counting vial (G*), volume is
1 x 1077 mlel (=5
5.3 Gamma Scan AN g
5.3.1 Transpor t-appropriate samplg§§§:‘;ﬁb§é reading <1 mR/hr)

to counting room and count,én Geli detector/MCA system

il

N

per CP N1990.1.

TE: - For a Post Accident Sample, after placing the sample
on the detector, check the dead time by starting a
count using the MCA keyboard control. The dead time
should be <15 percent.

-------—------------------—-------—----—-----.-----------_------.--——-—~

-—------------—-—-------—-_—---—_-—-----—--------_-----------—----—-—-—

NOTE: Log onto the VT-100 terminal by typing HELLO
POSTACCIDENT/SAMPLE. Start the sample count by
answering the computer prompts. At the end of the
count, SPECTRAN-F will print a report. Record
results in Attachment 6.

.-----------—-o--—--------_-----_--—--——-——---—-----_---_------_-—----

6.0
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Boron Analysis
5.4.1 Perfogm boron analysis on the contents of the beaker (I)

per Chemistry Procedure CP N1904 observing the follow-

ing cautions and exceptions:

a. In the calculations given in section 6.0 of Chemis-
try Procedure CP N1904, sample volume,-“S", is 1 ml.

b. | KAP standard for NaOH standardization‘may be used
instead of 3, as specified in CP N13904.

& NQ spiked sample will be ruq;

-------------- q—‘-‘---‘;-—-—-----———--——--—-- e —— e ——————————

NOTE: If boron concentration i§ Tess than 500 ppm and a
_subsequent analysis as determined by the Chemistry
" Coorndinator is requiped, Chémistry Procedure CP
N}904.1 can be implemented.” The accuracy commitment
of + 50 ppm will st+1]'be,in effect
5.4.2  Following titri1ﬁ0n4~pohr the contents of beaker (I) down
hood sink,aﬁvxflush sink for appromextst) 2 minutes with

demin watér A8 ,~x\ f

—

Chloride Analys(is g
Chloride analysis must be comp1etée~uithin’4 days from when the
samplewas taken. Perform chloride -apalysis on the contents of

flask I af’fol!ows:

5.5.1 Prerequisites

§.5.1.1 Before performing this procedure, the technician shall
have a thorough knowledge of CP N188C and CP N1918.

§.5.1.2 To control exposure from RCS Waste water from the IC
Unit, construct a lead cave using available lead bricks
surrounding the 500 ml poly bottle. Waste water shall
only be allowed to accumulate such that exposure rates do

7.0




5.5.1.3

5.5.2_ ¢

5.5.2.1
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not exceed 100 mR/hr contact on the lead cave. Radio-
logical Controls will evaluate by surveys. Promptly
dispose of water in the sample sink to liquid waste
disposal system after each analysis sequence or if
exposure rates are found to exceed 100 mR/hr_using long
handled tongs.

The IC Unit can be relocated to the east-side.countertop
to minimize portable shield usage if neeﬁed. This should
not be-necessary if IC Sample ppifuay i's purged with
demin water ‘and columns are cﬁanéé& out regularly.
Radioioq{cal controls will evaluate by surveys after each

use,”

*

Apparatus R

In addition tétthe,eauipment used in cb N1918, use the

followingd . ™™ - 4 D
a. ,Aufd“lodf1oo Controller gy\Dtiﬂgif

/S r‘b\\\v

b. ““Autosampler by Dionex S <

~e> “MiTton Roy Pump -~¥5del NST-33R

& Glass or polystyrene Culture tubes by Corning (16 x

J 125 mm)

Procedure

Set up of Ion Chromatograph

a. Set up per CP N1918 except use valve and tubing
connections as shown in Attachment 4.

Startup of Ion Chromatograph

a. Startup per CP N1918

8.0
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Sample Preparation
The required range of chloride detection is .1 - 20 ppm
for the undiluted RCS Sample. If the diluted sample

reads less than 2.0 ppm, the undiluted concentration

cannot be determined within this range. Therefore, if l
the diluted flask 11 sample reads less than 2.0 ppm,
transfer 10 m) of undiluted sample from sample bottle (F)

into the polystrene tube in the carousel of the Auto-

sampler and repeat the analysis.

Sample Analysis

Press the control on the Auto Ion 100 Controller for
System 1

Move from LOCAL to REMOTE on the Conductivity Detector
for System 1. € _

Connect the autosampler and minipump tolﬁhe'System 1 ;
1nterfo,te box. RN %
Review Program 5 in the Conurolfer and compare with the |
written program in Attachment 5 using the following
seqdénce:

DkPRESS [PROG MODE] KEY, DEPRESS [RESET KEY], ENTER E
PROGRAM NUMBER FIVE (5), DEPRESS [REVIEW] KEY TO REVIEW i
EACH STEP OF THE PROGRAM.

Move to Schedule Mode and enter "6" for the number of

samples to be analyzed using the ITERATION and ENTER Key.
Move to Run Mode.

Turn the Autosampler and Recorder On.

9.0
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Turn on the water source for the Autosampler and adjust

the flow using the tube clamp so the reservoir will

remain full. Use demineralized water.

Turn on the Milton Roy Mini Pump and prime the pump with

a syringe to eliminate bubbles and dead space in the

sample line. Set the pump to 25 percent pumping effi-

ciency.

Pour approximately 10 ml of the following samples into

pre-iabelled polystyrene tubes.);?lace the tubes in the

carousel of ‘the Autosampler._in order of sample number.

Example:” Sample No. “S6urce Tube 1.0
BN 1
2 <~ Blank 2
. Do STD - (010) 3
N8 STD - (] .00)> 4
5 QTQ -L(2 00) 5
6 swx.e '

~Mﬁke sure the first sample is directly in line with
, the pipet arm of the Autosampler.

PR ———————— P S 2ttt d g ettt

To start the samnling process, press the green START
control in the Operation Select section of the Controil-
ler. Also press'the brown control on the Advanced
Chromatography Module for System 1 from LOCAL to REMOTE.
These two steps start automatic operation. The Auto Ion

100 Controller is now controlling the enti~e analysis.

10.0
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5.5.6 Standardization
§.5.6.1 Standardization of the IC System is required once per 8
hour shift for chlorides.
§.5.6.2 Prior to calibrating the instrument, analyze a deminera-
1ized water blank using the above analysis procedure.
The chloride result for the blank should be-}ess than 5
ppb. If not. repeat the analysis or contact Chemistry
Supervision.
5.5.6.3 Chlorige.Calibration _
a. (Tofes Ftandards. which4c6nta1n10.10. 1.00 and 2.00
PPM chloride, are used thcalibrate the recorder.
b: “~"Analyze the standarQS»psﬁng the analysis procedure
above. _ \ i%“'n
c. Prepare &aqiagh;of‘Peak Height vs. Concentration for
the standards to show linear| t‘j.:‘ |

N \.

5.5.7  Calculation AN

N

~

Calculations of-sgmpf;s and check staﬁﬁéfasiéa; be done using a
factor method ™, Sl Vs

O Measure Peak Heights of.Standards (in mm).
Divide th€>concentration of the standard (PPB or PPM) by the Peak
Height (in mm).
Record all numbers and their average. The average is the factor

used for calculating unknowns.
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Example
Chloride Standards Peak Heights
250 PPB + 15 mm = 16.7 PPB/mm
500 PPB + 30 mm = 16.6 PPB/mm
750 PPB + 48 mm = 15.6 PPB/mm

I 48.9

Therefore, X = 48.9 + 3 = 16.3 PPB/mm (Factor)

Calculation of unknown by factor method with 1:2Q dilution.
Unknown samOIQEMN_ :
Chloride’éeak Height = 25 mm
Factot = 16.3 PPB/mm
DiT;tion Factor = 20”"ju-i v l
Multiply Peak Height xAFacidé-x Dilution Factor
Concentration of Uﬁkno;n =25 mm x 16.3 PPB/mm_x 20 = 8150 PPB '
Calculate percent rqcoveries of check standards \‘u}

Calculated, ancentration of Check, sg;ggg;g*
Absolute Congentration of Check Stangard’ x 100 = Percent Recovery

-

e

5.6 pH Measuremedt . "

§.6.1 <. Perform pH measurement on tontents of vial H® per

Chemistry Procedure N1900.

FINAL CONDITIONS

The remainder of this procedure can be done at a later time, to allow the

radioactivity ievel to decay:



6.1

6.2

6.3

6.4
6.5
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Lead pig(s) containing sample bottle (F) must be placed in a locked
High Radiation Cubicle (for example, precoat filter room) as
directed by the Radiological Controls Coordinator. The exact
location must be specified in the space below.

High Radiation Cubicle location:

2 must be empt1ed fnto the sink

Poly bottles El. E2 and vial H
and the sink flushed for 5 minutes with demineralized water.
Complete Calculation of Core Damage using Appendix A, Appendix B
and/or Appendix C.

Complete Attachment 6, Post Ac;jdgn} Reactor Coclant Sample Summary.

Notify the Shift Supervisor that sampling and analysis of the Post

Accident Sample have been completed and relay thd‘ra;UIts.

N »

13.0




DESIGNATION
A

G\

Gz

"‘

Hl

I‘

ATTACHMENT 1

POST ACCIDENT SAMPLE EQUIPMENT INVENTORY

EQUIPMENT

4" Thick x 24" long x 12" high
laminated glass shield

Spill catch pan 24" x 24" x 2" deep
Lead pig for liquid sample bottle
Lead pig for gas (syringe) sample
Lead pig for fission gas vial

Lead pig for hood No. 1

Magnetict §{1r base

Magrettc stir base

1 1tter-poly bottle containtng ~

1000-m1 OI water and stir bar

}.liter poly bottle containing 1000
ml DI water and stir bar

125 ml sample battle containing
sample (on poOrtabie cart)

10 m! counting vial containing > v

9 ml o ’D{“uater ¢

10._mh counting vial containiag .

‘9 ml of DI water

6 cc gas counting vial with cdp

septum
Cut glass vial and brick

250 m! beaker containing 99 ml DI
water and stir bar

70 m) flask containing 19 ml DI
water and stir bar

0.1 ml eppendorf pipet w/tip on
center isle counter top

14.0

AMT. REQ.
1
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AMT .

IN _LOCKER
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ATTACHMENT 1 (Cont'd)
. POST ACCIDENT SAMPLE EQUIPMENT INVENTORY
DESIGNATION EQUIPMENT AMT. REQ. AMT. IN LOCKER

K 1.0 m! eppendorf pipet w/tip on 1
center isle counter top
Lead pig for used pipet tips 1
and syringe
1 ml locking syringe with 8 1/2" ]
needle and plastic pipet guard
Stirrer base for boron analysis |
Laminated glass shield 12" x 12" /2" ]
thick . -
3' long handled tongs !

short handled tongs l

Poly-bags N 1
Roll of tape ‘ Y 1
Lead bricks SN 20

<

Inventory Chetk ﬁykfa'

o~ Date
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ATTACHMENT 3

HYDROGEN CONCENTRATION CALCULATIONS

Hydrogen Analysis

Peak Height (mm) Attenuator Setting Vi ume Injected
Sample:

Standard:

Percent Hydroger = (% Standard Conc.)(Sample Peak Height) (VF)(AF) =
Standard Peak Height

Where: AF = Attenuator Setting for Sample
Attenuator Setting for Standard

VF = Volume of Standard Injected

Volume of Sampie Injected

Calculation of cc's of gas

Sample Temperature (°F) from TI 1023

~

RCS Pressure from PI 1103 (psig)

RCS Temperature (call control room)

Vacuum Pressure using PI 1104 ['-4,7 - (in. Hg =+ ._936'] e

Final Pressure using PI 1104 (14.7 + gauge)

Density (from Attachment 7. Density Table for Mydrogeh Determination)

AR S

cc Hydrogen = (% Hydrogen)t€400 ml) 492 ) X

100 ' “Sample lemp. °F + 460
Fina® Pressure - Yacuum Pressure =
14.7

Calculation of cc's of Gas/

cc/Kg Hydrogen =
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. : ATTACHMENT 4: IC Instrument Configuration Revision 7
@
INJECT VAkV€ " §V€
VALVE
ElvenT
1)
| ] '
\ A X
e \ 1 ‘s
q a0 . e
N\ N\ F'.‘
TO?_/ 2 T e
wistle e Concentritor
S
N
\
L4 RN
. Y
1 Te
C3aClen wiste
Colvmn Ny |
From Sepwrtor 9_;\1!
Autessmp | el ~ -
; Fiber
S eser

/,Iﬂd;tﬁtCS vilue s In LO*D or OFF
/-’ Iund.cales valve is in INJTECT or oN

18.0
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Autolon™ 100 Controller Programming Form

saupre Post Accidest Aaalys:s oF Chlarides

SYSTEMNO. O I e g
PROGR; ANO. _____ eLuent 0-003 MmNy, Co, /o002 b NaoH DATE -

newanks _ foo ul R e R F SRR SRS ST D e hal S
CONDUCTIVITY DETECTOR RELAVS AC OUTLETS
o

2 3 1 2

DB oiomtimarin s e i

ANALYTICAL PUMP CHROMATOGRAPHY MODULE

Temp Auto
Comp | Ofiset Mark Ranae

Flow
Rate Eluent Temp LOAD

A 8
miL min~"! No. Select INJ |OFF/ON JOFF/OM] (%es°C) | CFF/ON] OFF/N

2.9 W |oao] oFF [oFF| 1.7 |oFF| K | 3

LoAD OFF
LOAD OFF

LOAD onN
INT ow
INT oN

LoaD oF F
LoaD oFF

Load oF F
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ATTACHMENT 6 Page 1 of 2

POST ACCIDENT REACTOR COOLANT SAMPLE SUMMARY

Date

Time

Chemistry Coordinator___

A. CHEMISTRY ANALYSIS RESULTS

¥, Boron

2. Gas Analysis (hydrogen

Gamma Scan

Chloride Analysis

- R Hydrcgen Concentration

6. pH

CORE DAMAGE ESTIMATE

¥ Percent of fuel 5wl red claddng . reteasing gap activ

(G)__

Percent of fuel.rods overheated with fuel releasing activ
(F)

Percent of rods with molten fuel

Verified By: _ "
(Chemistry Coordinator/

RADIOLOGICAL DATA

1 Dosage

mrem a. Chem Tech

mrem b. Chem Tech
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ATTACHMENT 6 (Cont'd) Page 2 of 2

POST ACCIDENT REACTOR COOLANT SAMPLE SUMMARY

Chem Tech mrem
Naine / Date

Rad Con i z o ______mrem
Name / Date

Exposure Levels

Sampling Room (after sampling)

Analysis Room (after sampling)

Sample Bottle (F)(unshielded)
Sample Bott
Vial H
Vial H (pig)
Sample Storage

a. Locked high radiation-cubicle location

Completea By
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‘ ATTACHMENT 7: DENSITY TABLE FOR HYDROGEN DETERMINATION

DENSITY, g/cc, of Water

RCS

Avg.

Temp |

(Tav) Saturated Pressure of Compressed Liquid from P11103

F Liquid (0) 500 1000 1500 2000 2500 3000

32 0.9999 1.0015 1.0030 1.0049 1.0068  1.0084 1.0100
40  0.9999 1.0015 1.0030 1.0049 1.0068  1.0084 1.0100
50  0.9993 1.0008 1.0024 1.0043 1.0062 1.0078  1.0094
60  0.9987 1.0002 . 1.0018 1.0033 1.0049 - 1.0071 1.0087
70 0.9974 0.9990 1.0005 1.0021 1.0037  1.0059 1.0081
80  0.9962 0.9977 . 0.9993 1.0008 1.0024  1.0046 1.0068
90  0.9949 0.9965 0.9980  0.9996 1.0012 1.0030  1.0049
100  0.9931 0.9946°  0.9962 0.9977 0.9993  1.0008 1.0024
0.9906 0.9922 0.9937  0.9952  9.9968  0.9983 0.9999
0.9888  0.9903 0.9919 1 0.9934 0.9949 - 0.9965  0.9980
0.9857 0.9873 0.9888  0.9903  0.9919 - 0.993¢  0.9949
0.9833  0.9848  0.9864  0.9879 0.9894 0.9909  0.9925
0.9803 0.9818 . 0.9833 0.9848  ,0.9863.  0.9876  0.9888
0.9773 0.9788" ~ 0.9803 0.9818 -0.9833 0.9848  0.9864
0.9738 0.9752 -~ 0.9767 0.9782 0.9797  0.9812  0.9827
0.9702 0.9711 0.9726 0.9743 - ' 0.9761  0.9779  0.9797
0.9667 < 0.9682  0.9696 0.9714 . 0.9732  0.9749  0.9769
0.9632 . 0.9647 0.9661 0.9679 0.9696  0.9711 0.9726
0.9592 0.9635 0.9621 0.9638 0.9655 0.9670  0.9685
0.9580  0.9595 0.9609 0.9626 0.9644  0.9661 0.9679
0.9552 0.9566 0.9580  0.9598  0.9615  0.9632  0.9650
0.9512 0.9526 0.9540  0.9560  0.9580  0.9595  0.9609
0.9467 0.9481 0.9495 0.9515 0.9535  0.9552  0.9569
0.9423 0.9436 0.9450  0.9470  0.9489  0.9506  0.9523
0.9373 0.9389 0.9406 0.9425 0.9445  0.9462 0.9478
0.9329 0.9346 0.9362 0.9381 0.9400  0.9417 0.9434
0.9281 0.9297 0.9313 0.9332 0.9351  0.9370  0.9389
0.9233 0.9251 0.9270  0.9289  0.9308  0.9324 0.9340
0.9182 0.9199 0.9217 0.9235 0.9254  0.9270  0.9286

0.9127 0.9146 0.9164 22 00.9182 0.9201 0.9217 0.9233
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ATTACHMENT 7: DENSITY TABLE FOR HYDROGEN DETERMINATION (Cont'd)

DENSITY, g/cc, of Water

RCS

Avg.

Temp

(Tav) Saturated Pressure of Compressed Liquid from PI1103

F Liquid (0) 500 1000 1500 2000 2500 3000

320 0.9076 0.9094 0.9112 0.9132 0.9153 0.9166 0.9180
330 0.9019 0.9040 0.9060 0.9074 0.9096 0.9112 0.9127
340 0.8964 0.8984 0.9004 0.9022 0.9040 0.9058 0.9076
350 0.8904 0.8924 0.8944 0.8964 0.8984 0.9004 0.9024
360 0.8845 0.8865 0,8884 0.8909 0.8934 0.8949 0.8964
370 0.8787 0.8806 0.8826 0.8852 0.8879 0.8899 0.8919
380 0.8725 0.8744 0.8763 0.8789 0.8816 0.8838 0.8860
390 0.8659 0.8677 0.8696 0.8725 0.8753 0.8777 0.8801
400 0.8594 0,8612 0.8631 0.8659 0.8687 0.8715 0.8744
410 0.8529 0.8548 0.8566 0.8594 0.8621 0.8647 0.8673
420 0.8457 0.8473 0.8489 0.8520 0.8552 0.8580 0.8607
430 0.8387 0.8402 0.8417 0.2451 0.8484 0.8511 0.8539
440 0.8317 0.8332 0.8347 0.8382 0.8417 0.8446 0.8475
450 0.8257 0.8272 0.8287 0.8323 0.8360 0.8391 0.8422
460 6.8173 0.819%4 9215 0.8257 0.8300 0.8343 0.8387
470 0.8090 .8111 .8049 0.8173 0.8215 0.8257 0.8300
480 0.8009 .8029 .8049 0.8090 0.8131 0.8173 0.8215
490 0.7730 7950 .7969 0.8009 0.8049 0.8090 0.8131
500 0.7852 .7871 .7891 0.7930 .7969 0.8009 0.8049
510 0.7738 1757 7776 0.7814 .7852 0.7891 0.7930
520 0.7664 .7664 0.7720 7776 0.7814 0.7852
530 0.7556 . 7556 0.7610 .7664 0.7701 0.7738
540 0.7450 .7450 0.7503 7556 0.7610 0.7664
550 0.734% .7450 0.7485 0.752)
560 0.7248 .7348 0.7399 0.7350
570 0.7151 .7248 0.7314 0.7382
580 0.7026 7119 0.7199 0.7281
590 0.6904 .6994 0.7057 0.7119
600 0.6787 0.6875 0.6949 0.7026

0.6647 0.6702 0.6787 0.6875

OO OO0 00 OO0 O U O
OO 0O 0O OO O o O O

o
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ATTACHMENT 7: DENSITY TABLE FOR HYDROGEN DETERMINATION (Cont'd)
DENSITY, g/cc, of Water
RCS
Avg.
Temp
(Tav) Saturated Pressure of Compressed Liquid from PI1103
F Liquid (0) 500 1000 1500 2000 2500 3000
620 0.6485 - -- -- 0.6538 0.6647 0.6759
630 0.6331 .- .- -- 0.6357 0.6485 0.6619
640 0.6161 .- -- -- - v- 0.6459
650 0.5977 .- .o .o e .o 0.6306
660 0.5762 .- .- - ve pom 0.6091
670 0.5524 -- -e - - .- 0.5804
680 0.5252 -- -- .- .- -- 0.5562
690 0.4884 -- -- - .- -- 0.5151
700 0.4341 .- -- .- .- .- 0.4462

24.0



. 1004.33
Revision 7

APPENDIX A: GUIDANCE FOR THE ESTIMATION OF CORE DAMAGE

. (1) Fue! Damage shall be reported as follows:

Substantiated Calculation 0% 0 - 10% 11 - 50% 51 - 100%

To be reported as NC damage Minor |Intermediate Major

For example, results of G = 50%, F = 10% and M = 3% shall bevreoorted as

intermediate cladding failure with minor fuel overheat and minor fuel

melt.

(2) Substantiate calculatbons using Table 1, Sugporting Plant Parameters for

Estimation of Core Damage

\
\
\
\
|
Consult Tablec2, Additional Consigeraftgns; for guidance
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TABLE 1: SUPPORTING PLANT PARAMETERS FOR ESTIMATION OF CORE DAMAGE

Absence of higher than normal concentrations of Xe-133, Xe-135, Kr-R2, Kr-85

NO - Hotleg temperature < 700°F
FUEL - Saturation margin monitor > 25°F
DAMAGE - Normal containment and/or RCS hydrogen levels
- Justification for high-radiation readings ‘
_ 1-131 and 1-133 should not be used to verify "no fuel damage” condition
If 100%, fuel overheat and fuel melting are also likely
_________ i W 1 A Rk oM, i
Use noble gas activity especially if RCS purification systém has been operating during fuel failure
CLADDING - Slightly higher than norma . RCS’ letdewn (RM-L1) radiation Yevels (< 10% cladding failure)
FAILURE Significant increase (> 8000 cpm) on RM-L1 (> 10% cladding failure)
Significant increase (> 100 mR/hr) in gontainment area ra jation levels (> 10% cladding failure)
Hotleg temperatures > 700°F O 10% Cladding Failure)
RCS pressure transients (> 10% Cladding Failure)
RCS hotleg temperature > 900°F ot l
FUEL Saturation margin monitor ¢ 25°F MUY
OVERHEAT Higher than normal levels of hydrogen in RCS and containment atmosphere
High radition (> 10 Rr) in cOntainment (RM-22/23)
i =3 {,/74 S it - '-1 e R
N i ”’ 7™\
RCS hotleg temperature > 900'[‘Ib;«g7!on9 period g
FUEL Saturation margin monitor < 25°F, r ‘
MELTING Measurable quantities of barium, te]lurium-and ruthenium in RCS

Higher than normal levels of hydroqeqr{n RCS and containment atmpsphéhe
High radiation (> 10 R/hr) in containment (RM-22/23)

SIS ——————— — et

26.0
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TABLE 2: ADDITIONAL CONSIDERATIONS
If the clauding failure and fuel overheating estimates based on
lodine and Noble Gas are significantly different (i.e., Iodine and
Noble Gas estimates are in different groups of the reporting
matrix), recheck the estimates and if necessary obtain heu samples
to determine new concentrations. If the resulti,remain the same,
rely on Noble Gas estimates unless the Iodine estimates are
considered to be more reliable due to Noblé'das loses.
In the event theACQ?g-damaqe estimatq\fs)detgrmined after a
containment purge operation, ensure thaﬁ the noble gas and hydrogen
concentrattons-are corrected to féfletf the initial concentrations
priof-tb th? purge operation;ursf- 7
The samples taken duriqg[tbe later stages of the accident may
provide for a more acturate core damage esgiﬁéfﬁ:_span those taken
in the early stggdﬁlof,the accident. )
It must be pcfé&fth;t equilibrium sawﬁii;,;Fp not available from
all sample locations at the time,of~;amp1#nq. Under actual
condit{ops the samples analyzed inifj;‘ly may be significantly
differe;twfhan those samples analyzed during equilibrium conditions.
This is due to the fact that the fission products may not
distribute uniformly at all locations and also due to the fact that
maximum core degradation may not have occurred at the time of
sampling. Therefore, the samples taken during the later stages of
the accident may provide for a more accurate core damage estimate

than those taken in the early stages of the accident.

27.0




Because of the chemistry of lodine, the Iodine method should not
used for loss of coolant accidents that release large quantities
lodine to the containment atmosphere (i.e., ruptured pipes, welds,
valves or fittings) Should the Noble Gas method yield
consistently higher results and lodine loses be suspected, the core

damage estimate should be based solely on the Noble Gas method and

verified by other plant indicators
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" ' APPENDIX B: CALCULATION OF CCRE DAMAGE USING RCS LIQUID SAMPLING RESULTS

For the purpose of this procedure, all radionuclides
shall be decayed back to reactor shutdown prior to
core damage. This may be performed automatically
with the Canberra by assuming reactor shutdown as the
sample time when prompted by the computer.

Plant Data

Average power level for last 22 days
up until the estimated time of fuel failure (P) %

Average RCS temperature (T,,.) at estimated
time of fuel failure

RCS sampling systempreSsure from PI1103

If reactor power has changed more than 10% in the
Power before-the change (P,)
Power after the change (P°)
Time to make the change (I)

Time from completiod of change to when fuel
damage is suspected to have occurred (C) =
2.0 RCS Sampling Analysye Resuits
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Equivalent L]
These calculations are

released from the RCS into other system compopents e.g

+

sump Calculate equivalent activity concentrations (A,

lows where:

activity concentration for eac
i -each component

Equivalent
cesjum

Obtain the density

component sampled as

M, = (volume in gallons
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3.2 Aer-131 = (A1.131 My + A3 M2 + ...+ Ara13) My)
1 2 i = uCi/gram

(2.17 x 108 g)
3.3 Aer33 = (A1-1331"'1 + A1-1332"2 ETTI Ax-1331"1)

uCi/gran
(2.17 x 108 g) |

3.4 Aepa-140 = (Aga-140M1 *+ Aga-140 M2 * .-+ * Aga-140 Mi)
1 2 1 = uCi/gran

(2.17 x 108 g)
Power Level Inventory Correction

Calculate the power correction factor (x) as follows where:

P (from plant data section) = %

ae

Py (from plant data section) =

T (from plant data section) =

¢ (from plant data section) =

. ; _ .
t-[? +c]+24-4 o X/® __hours

LS

4.1 If there has been1ess than 10% power ch{hg% in.the last 22 days:

X'= 1004 (average power level) .
4.2 If there has beep greater than 10% powerﬁchange in the last 22
days, X must be calculated for each isotope as follows:

4.2.1 X1-131 = 10 .
o -u. 0864t =0.
Pi\e )+ Po\1-e

4.2.2 X1-133 = 100

-U-796t ‘Uo
P](e ) + Py\1-e
100
-U. -U.054
Pi\e + Pg(\-e

3].0

4.2.3 Xga-140 *

- D, ———————————————
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. 5.0 Estimation of Degree of Cladding Failure

5.1

5.2

Using 1-131 and 133, estimate the percent of rods with ruptured
cladding releasing their gap activity (G) as follows:
6 = [(1.863 x 1072)(Ae;_yq1)(X;_y39)] - [(8.31 x 107)(Aey_y33)(X)_y33)]
where Ae is the activity from Section 3.0 (or Section 2.1 if RCS

hasn't leaked) ’

X is the power correction factor from Section 4.0.
G= [1.863 E-2( )M )Y - [8.31 E-3( M )]
G = % |

If 1eakage from the RCS has occurred, calculate estimates of (G)
using containment atmosphere air sampling results per Appendix B
provided no leakge from *he RCS has-occurred. Utilize the
individua) noble gas activities obtained from the RCS gas sample to
calculate estimates of (G) as follows. If the shlpft;was taken
less than 20 hours after reactor shutdoun.\pq)cu!oti (G) using
Kr-88. 1f the sample was taken more than deﬁcprs after shutdown,
calculate (G) usfng Xe-133.

. _corrected RCS noble gas actiyi
G = | TOO percent theoretical nogle gas gap release | (100)

(A) (X)
= | "K(100) |(100)

where: A is the individual noble gas activity from Section 2.2
X {- the power correction factor from Section 4.0

AIOO values are obtained from the following table

Al00
. kr-88 . 3.995 x 105 ,Ci/Kg :

: xe-133 . 3,943 x 107 uCi/kg :
32.0
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If (G) is greater than 100 percent, then fuel over-
heat has probably occurred releasing additional acti- :
vity from the fuel. Values greater than 100 percent
shall be reported as 100 percent.

6.0 Estimation of Extent of Fuel Overheat

6.1 Using 1-131 and 1-133, estimate the percent of fuel rods that are
overheated with activity being released from the fuel (F) as
follows:
-4 11 ; 1 -5
Fe[(1.864 x 10" "MAe; 43)(X{_ y33)] - [(3.64 x 10 )(AP1-131)(X1-131)]
where A is the activity from Sectiom 2.1

X is the power correction factor from Section 4.0

Fe [1.684 E-4( ) ( )1 - [3.64 E-5(

. F:I %

7.0 Estimation of Extent of Fuel Melt

7.1 Using Ba-140, estimate the percent of fuel rods with molten fuel
(M) as follows:
)

M = 0.002 tAey, )

140’ *a-149

where A is the activity from Section 2.1

B is the power correction factor from Section 4.0

M« 0.002 (__
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’ TABLE 1
L Density Correction Factor K
RCS
Avg.
Temp Saturated Pressure of Compressed Liquid from PIN103
(Tayg) Liquid (0) 500 1000 1500 2000 2500 3000
32 0.9999 1.0015 1.0030 1.0049 1.0068 1.0084 1.0100
a0 0.9999 1.0015 1.0030 1.0049 1.0068 1.0084 1.0100
50 0.9993 1.7008 1.0024 1.0043 1.0062 1.0078 1.0094
60 0.9987 1 0002 1.0018 1.0033 1.0049 1.007) 1.0087
70 0.9974 0.9990 1.0005 1.002) 1.0037 1.0059 1.0081
80 0.9962 1.9977 0.9991 1.0008 1.0024 1.0046 1.0068
90 0.9949 0.9965 0.9980 . 0.9996 1.0012 1.0030 1.0049
100 0.993 0.9946 0.9962 0.9977 0.9993 1.0008 1.0024
10 0.9906 0.9922 0.9937 0.9952 0.9968 0.9983 0.9999
120 0.9888 0.9903 0.9919 0.9934 0.9949 0.9965 0.9980
130 0.9857 0.9873 0.9888 0.9903 0.9919 0.9934 . - 0.994%
140 0.9833 0.9848 0.9864 0.9879 0.9894 0.9909 ' 0.9925
150 0.9801 0.9818 0.9813 0.9848 0.9864 0.9876 0.9888
160 0.9773 0.9788 0.9803 0.9818 0.9833 0.984¢ 0.9864
170 0.9738 0.9752 0.9767 0.9782 0.9797 05,9812 0.9827
180 0.9702 8.9711 0.9726 0.9744 0.9761 :<:779 0.9797
190 0.9667 0.9682 0.9696 0.9714 0.9732 . 0:9749  0.9769
200 0.9632 0.9647 0,9661 0.9679 0.9696 © 0.97)) 0.9726
210 0.9592 0.9635 0.9621 0.9618 0.9655 0 9670 0.9685
212 0.9580 0.95%5 0.9609 0.9626 0.9644 0.966) 0.9679
220 0.9552 0.9866 0.9%80 0.9598 0.9615 " . 9.9632 0.9650
230 0.9512 0.9526 0.9540 0.9560 0.9580 / 0.9595 0.9609
240 0.9467 0,948 0.9495 0.9515 0.953%  0.9552 0.9569
250 0.9423 0.9436 . 0.9450 0.9470 0.9489 0.9506 0.952
260 0.9373 0.9389 0.9406 0.9425.  0.9445 0.9462 0.9478
270 0.9329% . 0.9346 0.9362 0.9381 _ 0,9300 0.9417 0.9434
280 0.928) 0.9297 0.9313 0.9332% . 0.9351  0.9370 0.9389
290 0.9233 0.92%) 0.9270 0.9289 . 0.9308 0.9324 0.9340
300 0.9180 0.9199 0.9217 0.92% 0.9254 0.9270 0.9286
310 0.9127 0.9146 0.9164 0.9182 0.920) 0.9217 0.9233
320 0.9076 0.9094 0.9112 0.9132 0.9153 0.9\6 ° . 0.9180
330 0.9019 0.9040 0.9060 . 0.9074 0.9096 0.9112 7 _0.9127
340 0.8964 0.8984 0.9904 0.9022 0.9040 09058 .9076
350 0.8904 0.8924 0.8%44 |  0.8964 0.8984 0.9004a . 0.9024
360 0.8845 0.8865 ~0.8884 - - 0.8909 0.8934 (. 0.894Y 0.8964
170 0.8787 0.8806 . 0.88% 0.8852 o.u‘?ﬂ_\)‘o‘%:”‘ 0.8919
180 0.872% 0.8744 . ¢ 101876 0.8789 0.8816 ~ 0.8838 0.8860
190 0.8659 0.8627 0.8696 0.8725 0.8753 “0.8777 0.880)
400 0.8594 0.8612 0.8631 0.8659 08687 9.8715 0.8744
410 0.8529 0:8548 . 0.8%566 0.8594 . 97862) T0.8647 0.8673
420 0.8457 0.8473 0.8489 0.8520 0.8552 0.8580 0.8607
430 0.8387 - 0.8402.  0.8417 0.845! 0.8484 0.851 0.8539
440 0.8317 . _D.831% 0.8347 0.8182 =o:%,67 0.8446 0.8475
450 0.8257 9. 8272 0.8287 0.832) 0.8160 0.839) 0.8422
460 0.8173 0.87194 0.92'5 0.8257 0.8300 0.8343 0.8187
470 0.8090 0.8111 0.8049 0.8173 0.8215 0.8257 0.8300
480 0.8009 0.8029 0.8049 0.809¢C 0.813) 0.8172 0.8215
490 0.7730 0.7950 0.7969 0.8009 0.8049 0.8090 0.8
500 0.7852 0.7871 0.789) 0.7930 0.7969 0.8009 0.8049
§10 0.7738 0.7787 0.7776 0.7814 0.7852 0.7891 0.7930
520 0.7664 0.7664 0.7720 0.7776 0.7814 0.7852
530 0.7556 0.7556 0.7610 0.7664 0.7701 0.7738
540 0.7450 0.7450 0.7503 0.7556 0.7610 0.7664
550 0.7348 0.7450 0.7485 0.7520
560 0.7248 0.7348 0.7399 0.7350
$70 0.7151 0.7248 0.7314 0.7382
580 0.7026 0.7119 0.7199 0.728)
590 0.6904 0.6994 0.7087 0.7119
600 0.6787 0.6875 0.6949 0.7026
610 0.6647 0.6702 0.6787 0.6875
620 0.6485 0.6518 0.6647 0.6759
€10 0.6331 0.6157 0.6485 0.6619
640 0.616) 0.6459
650 0.5977 0.6306
660 0.5762 0.6091
670 0.5524 0.5804
680 0.5252 0.5562
690 0.4884 0.5151
700 0.434) 0.4462

9.0
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APPENDIX C: CALCULATION OF CORE DAMAGE USING CONTAINMENT ATMOSPHERE
AIR SAMPLING RESULTS

NOTE: For the purpose of this procedure, all radionuclides
shall be decayrd back to reactor shutdown prior to
core damage. This may be performed automatically
with the Canberra by assuming reactor shutdown as the :
sample time when prompted by the computer. :

Plant Data

Average power level for last 22 days up
until the estimated time of fuel failure (P) (P) = %

Average RCS temperature-(T,..) at estimated

time of fuel failure °f

RCS sampling system pressure from PI 1103 v -7 psig

If reactor pewer has-thanged more than 10% during the last 22 days:

Power before the change (P) " <~/ (P)) = %

Power after the change «P,) (P, = ‘ %

Time to make the changs (T) (M =« °  1«LJ, hours

Time from completion of change to when fuel . .~
damage is suspeected.to have occurred (ch=-_ hours
N F i il

>

Containment Air Gamma Scan Results

Kr-85 = . uCi/Std ct

Kr-88 = W uCi/state

-
7

Xe-133 = uCi/Std cc

Xe-135 = uCi/Std cc

Equivalent Containment Air Noble Gas Activity Concentration

These calculations are only required when fission gases have been
released from the RCS into containment through leakage or venting.
Calculate equivalent activity concentrations (Ae) for Kr-88 and Xe-133 as

follows where:

A, = equivalent containment air noble gas concentration in wCi/Std cc
35.0
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A. = specific noble gas activity concentration of containment air in
uCi/cc (STP conditions)

Ascs = specific noble gas activity concentration of reactor coolant
system in uCi/Kg of liquiag

pr = containment pressure at sample time in psig (from control room)

tp = containment temperature at sample time in °F (from contral room)

2.1 K -[(6.0202 X lO'°)(pr + 14.7)( 492 (A !+ [€2.%7 %105 (A.u)]
14.7 tp + 460

6.0202 x 10" °¢cc

.[e.ozozno( . 14.7)( 492 )A¢]+[2.17E5 (Am)]
A<—T3.7 1 B o |

§.0202E10  ~ °

Ao Kr-88 & . 0 uCl/Std cc
A, Xe-133 = __ uCi/Std cc.

»

Power Level “Inventory Correction

Calculate the power correctiop factor (X) as follows where:

P, (from plant data, sectjom.]) = %

P, (from plant data, ggatﬂpn‘!) = Ig‘.

T (from plant data,"i’sfg‘ctiﬁoh 1) e 'rf? N
¢ (from plant data, section 1) = - houvs

t -[; B c]+‘24, > t = b hours

4. If there h;s been less than 10% power change in the last 22 days:
X = 100 + (average power level)

4.2 If there has been greater than 10% power change in the last 22
days, (X) must be calculated for each isotope as follows:

‘.2‘ X..-.. = ‘00 L

R -5.9396t) -5.9396t
p. e + p1 ‘—e

36.0
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y g 4.2.2 Nis isa ® 100 -
-0.1315¢ -0.1315¢t
P, \e + P, \l-e

5.0 Estimation of Degree of Cladding Failure

Estimate the percent of rods with ruptured cladding releasing their gap
activity (G) for the individual noble gas as follows where:
A, is activity from section 3

X is the power correction factor from section a

R ———— e

NOTE: If time of sampling was less than 20 hours after
reactor shutdown, calculate (G3 using Kr-88. If
the sample was taken more thdn-20~hours after shut-
down; tatculate (G) using-Xe-1337

5.1 Multiply (A.{_Qy (X) then determine (G) from Figure ! or 2.

-

5.1 For Kr-88, (AD(XX a7t )7 ) ) = . G= %
. §.1.2 ~ For Xe-133, (ADOX) = t___ )¢ ) = . G = %
. NOTE: If (G) {s greater than 100%, the fuel overheat has

probably ociyrred releasing additional activity from
the-fuel . ~Values greater tKQn\lDOfrshall be reported :
ag A0Q%. e I :

.............. o - -y - ~y-

6.0 Estimation of fitfnt ofVFuel Overheat

Estimate théiqgrceéi of fuel rods that acre.Overheated with activity being
released from tﬁé fuel (F) using the corrected activities for the
individual noble gases and Figures 1 and 2 as follows:
6.1 Obtain the (A,) (X) product for each noble gas from section 5.
Determine (F) from Figures 1 and 2.
6.1.1 For Kr-88, (A)(X) = , F = i -

6.1.2 For Xe-133, (A )(X) = . F = %

37.0
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' 7.0 Approximation of Extent of Fuel Cladding Oxidation

The amount of fuel cladding oxidation (Z) is used in support of the
estimate of the extent of fuel overheat. The fuel cladding oxidation
approximation is made using the standard cubic feet (SCF) of H, in the
RCS, the SCF H, in the containment and SCF H, consumed in a hydrogen
burn, if one occurs.
7.1 Calculate the SCF H; in RCS as follows where:
H,e is the H, concentration in the RCS in Std cc/Kg (from
Attachment 3, EPIP"1008.33). A
5 SCF H, }h'ﬁCS = (H,.)(7.66)“§ \ std cubic ft.
Calculate the SCF H, in containment as follows where:
H.c ¥ the H, concentration in cqntaynﬁent air in percent (from
control “room, recorders AR=42R743R)

P is containment pressdre'ét'simple time in psig (from control room)

T is containment temperature at sample time. in ’f ¢from control

~

room) »-ﬁb

7.2.1 SCF M, in Containment =

(GHa o0+ 1000¢2.126 x 10° Fef a92 Yrp + 14.7
N AT a0\ a7

£ standard cubic feet

If a hydrogen burn has occurred, the standard cubic feet of
hydrogen consumed in the burn (SCF Hce) must be estimated as
follows where:

Ha 15 the H, remaining after the burn, in SCF

He is the H, present before the burn, in SCF

T. is the average containment temperature after the burn, in °F
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. Te is the average containment temperature before the burn, in °F
H,a 1S the W, concentration in containment after the burn, in %
H,e 15 the H, concentration in containment before the burn, in %
P. is the containment pressure after the burn, in psig
Pe is the containment pressure before the burn, in psi§
% B Calculate the SCF H,e before the burn GS’fOYIOHS
SCF Hye = (Hya + 100)(2.12 66)( 492 | P + 14, )

46020 14. 7
P . 1000(2.12 £/ _492 . 14.7
/S © 460 «+ ‘ 4.7
i ‘= standdrd cubic feet
1.3.2 Calculate the SCF H,,. after the burn as follows:
 SCF Mpa = (Haa + 10’03(2;& 6 (492 (PA + 14.7)
v 60 «+ TA 14.7

. = (O 1000€2.12 €6 Y .87
A (@) ()

{

. standarq tub\c feet

7.3.3 Esttmatp SCF Hea as followss™

SBF “\“."‘ Hip - Hzs = (‘_,-.. Q= )

¥ = standard cubic feet
7.3.4 - Approximate the amount of fuel cladding oxidation as
follows:

l = SCF Hl in RCS + SCF Hg in containment + SCF "L!
3.95 ES

= ( J & 4 ) & ( )
3.95 &5

percent
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