IMPORTANT TO SAFETY
NON-ENVIRONMENTAL IMPACT RELATED

THREE MILE ISLAND NUCLEAR STA
UNIT NO. 1 EMERGENCY PLAN IMPLEMENTING PROCEDURE

-

OFFSITE/ONSITE DOSE PROJECTIONS
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THREE MILE ISLAND NUCLEAR STATION
UNIT NO. 1 EMERGENCY PLAN IMPLEMENTING PROCEDURE 1004.7
OFFSITE/ONSITE DOSE PROJECTIONS

1.0 PURPOSE

The purpose of the procedure is to provide:

a. Technigues and methods for calculating projected doses (whole body,
and thyroid dose equivalent which might result fr red
releases of radiocactive materials from TMI Unit

b. Technigques and methods for predicting the d n<§§;§;>concentrat1ons

of radioactive liquids resulting from iczéas; idental release of
radiocactive 11 the Susquehanna Val A

Contingenc ody for estimating ;;éié;;ﬁd doses if monitors are

out of off-scale high

The ogical Assessmen% ator is responsible for imple-

menting this procedure.(t:::>
2.0 ATTACHMENTS

2.1 Attachment I Assessment Shefés::::f?

2.2 Attachment I Meteorological Da
3

“

- Attachme Calcuiation <:E;i>Source Term and
<::::> OnsiteIOffsigs:baﬁe Projections

2.4 Attachment IV Contingency Calculations

2.5 Attachment V Liquid Release Calculation

2.6 Attachment VI Protective Action Guides

2.7 Attachment VII Field Monitoring Nomograph

2.8 Attachment VIII Computerized Dose Calculations

2.9 _Attachment IX High Range RMS Dose Calculations

2.10 Attachment X Dose Conversion Factor Calculation

1.0

e



Attachment
Attachment

3.0 EMERGENCY ACTION

As required by an Emergencyv Plan [mplementing Procedure
3.2 As directed by the Emergency Director his designes

.0 EMERGENCY ACTIONS

The minicomputer may be used

iNions to determine dgs ro
re5VIII “"Computerized Des

ninicomput r¢

form steps
I[f the release
atmosphere, p
If release AN
Susquehanna

1""‘4 b

Attachment ‘\;

sources of met

geor*lugwca« sectio
completing Attachment II
Complete the Release section,
section of
Attachment
Attachmen
Attachment

for a Thumbr
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1ize Attachments VI VI1I to evaluate Field Monitoring data
and recommend Protectiv ction
Utilize Attachment IV to project dose based upon contingency
calculations.
Always report dose rate, dose, time used, and basis
estimate to the Emergency Director, or his designge.

']e

Compile the expected downstream concentrations | Q: orming the

Compile the tim . 24
hour average EE:E};At‘cn by compleki in
Attachment\}

i ™




1.0 Meteorol ogi?al Section

2.0 Releas

2.1
2.2

Time

Date

Wind Direction

ATTACHMENT

I

DOSE ASSESSMENT

SHEET

1.4 Pasqil Stability Class

e Section

Release Pathway

Monitor Designation

3.0 Source Term Calculation

10-6 x | Meter Rea
cpm(%%p)
Noble Gas
Channel
Radioiodine
Channel

1004.7
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&%@éé

T !

x| Meter Conversion
| Factor z\ $

Ventilation !

—§‘ e

B Source
Flowrate | Term
cc _u)
sec Sec
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4.0 Onsite/Offsite Dose Projections
Source x Dispersion x 1 mph X Dose x Estimated = Dose |
Term Factor Wind Speed Conversion Duration
Factor
Ci Sec (hours) : = mrem
sec : r : :
: m3 : :
Noble Gas x 4Es 5
C hannel 3 :
Radioiodine 3
C hannel X 2 X =

Dose i . 0N Dis?ance 0”,‘ ,
: (mrem) . 200m :  400m N A’P . APZ (/{Q{J Y 10er2

. . . - b a . B e f
: ¥hole Body : : $ - : C'//é)? $
: : : : : : v :

: Thyroid

s peoa !
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ATTACHMENT 11

METEOROLOGICAL DATA

1. Record-the following information on the Dose Assessment Sheet in the
Meteorological section.

v !

1.1 Time of Day
1.2 Date
{.i Wind Direction (per Recorder NWS-501E in degrees r.

Pasquil Stability Class (per the algorithm descr )

Is the differential temperature (dt) available? <:::>

(Recorder NWS-501E ) E%
Yes f_.&ﬂo Is t%ﬁp range available?
V% - 0

l .
Is the dt > -0.2 F?
Yes

e
o

(Rec NWS-501E )
Yes l No Stable
<§§Z}:7 Class F

SEabTe % Is theq&nnge < 45°7
Class F 5
;) StabTe AN Yes | Wo
<: Class F b 4
D (E ;) II the wind 75°2
s the wind range >
%T
. Yes l No
Is the dt < -1.0 F?
Yes l No Unstable Neutral
Class B Class D
Unstable ‘Neutral .
Class-B Class D ~

6.0
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2. Determine the dispersion factors that correspond to the correct stability class
from Table 1, Dispersion Factors. Record the dispersion factors on the Dose

Assessment Sheet, in the Onsite/Offsite Dose Projection section.

Table 1, Dispersion Factors %;
: .
Pasquil Stability : Distance O
Class : : - :

B 77EL%.75E4 11E4 \? "4E7 4.7 £-9

0 3 <::::1 3% E3 : 5.0 s§;:;?39'1 E-5: 1.3E-5: 5.2 E-6

2.0E-4: 7.0E-5: 3.2 E-5

oy !

N 0
Record the Wind Speed (per reco éTI;-SOI-E in mph he Dose Assessment

Sheet in the Onsite/Offsit®rojection sectio%y

7.0
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ATTACHMENT II1I

Calculation of the Source Term and Onsite/0ffsite Dose Projections

Identify the affected atmospheric radiation monitor(s) per the Radiation
Monitoring System (RMS) Schematic by coupar'ing the “actual" indicated
concentration of radionuclide to the "normal observed" level. If more
than one monitor on a Release Pathway is affected then choose the monitor

furthest downstream of the release source. If all monitors Release
Pathway are out-of-service or off-scale then proceed to th gency
Calculations, Attachment IV.

Record the monitor designation and Release Pathway on ssessment

Sheet, in the Release section.

Record the Noble Gas Channel and Radioiodine Chan f\\x& ngs for the
affected monitor on the Dge Assessment Sheet 1& ce Term Calcula-

tion section.

Record on the Dose t Sheet in the S¢ ~Jerm Calculation
section, the Meter n Factors that cd spond to the affected
mo cor. The Met rsion Factors listed on Table presented

Monitor Designation uci . uci
: Notﬂe : W cc

below:
>gable 2 Meter %ﬁ n Factors
“gqf‘\

P \ ter Conversion

G
min
RM-A2 C% 8.33 E-10
m.M % " "
RM-AS : " " 5 N/A
RM-A6 : z " : 8.33 E-10
RM- A8 : 2.7 E-08 : 7.7 €-10
RM-A9 : 2.56 £-08 : 7.2 £-10

8.0
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4.

5.

6.
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Determine the Ventilation Flowrate for the affected Release Pathway.

TABLE 3

VENTILATION FLOWRATE

Release Patiway

Ventilation
Rec

1. Station Vent (RM-A8)

2. Auxiliary Building
(RM-A6)

3. Fuel Handling
(RM-A4

4. Reactor B@Pume
%

Multiply the Ventilation Flowra

ventilation Flowrate in @

Record on the Dose As(% t Sheet in the S
erm (Ci ) as 1ndi<%9t:y the Dose Assessment

the ventilation

Calculate the
sec
Sheet, Attachment

FM) by 472 toa%l the

Calculation section

Calculate the Onsite/Offsite Dose Projections as indicated by the Dose

Assessment Sheet, Attachment I.

Determine the Emergency Action Level (EAL) utilizing Table 3 and the

Exclusion Area Dose Projection.

10.0

ey !
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TABLE 3 EMERGENCY ACTION LEVELS (EAL)
EAL Fraction of Lower Limit Whole Body
Protective Action Guide Gamma Exposure

at Site Boundary(EA)
Alert .01 X3 i
hour

Site Emergency .05 (S% <1 Retn

General Emergency

& 1 Rem/hr

11.0

2y !
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ATTACHMENT IV. CONTINGENCY SOURCE TERM CALCULATION

- Instructions for Using Attachment Four

Select a release pathway from the posted menu:

A. Case I Secondary Side Release
Includes: OTSG tube rupture <:::i>

Loss of electric load
Loss of power

Direct steam release <:::>

-- GO TO CASE I -- % &
B. Case II Reactor Buil e ease o
Includes: Loss of ¢ nty§cident (LOCA

Max imum al accident (MH

Rod ej n ident

Spent accident in the RB
-- GO TO CASE II --
C. Case III Auxiliary and Fu d g Building Re ease
Includes: Spent fuel handli nt in the FHB

Fuel cask drop g nsfer Op

Waste decay tan ture
-- GO TO CASE III --
For the selected re taway follow the \ diaqram and calculate
the noble gas and rad ine source terms (S1 and S2 respectively).

Enter the following ftems on the dose assessment worksheet (Attachment I
Section 4.0)

S1 = Noble gas source term (CI/sec)
S2 = Radioiodine source term (CI/sec)
S3 = Whole body DCF (MREM/HR/uci/cc)
S4 = Thyroid DCF (MREM/HR/uci/cc)

Attach to the dose assessment worksheet (Attachment I) a completed
Worksheet A.

»
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CASE I: SECONDARY SIDE RELEASE

Section A - Determine the Reactor Coolant Activity by following the flow

diagram starting in the upper left hand corner then continue to
Section B.

Section B -~ Determine the OTSG tube rupture leak Rate by following the flow
diagram starting in the upper left hand corner. Then continue to

e !

Section C.

Section C - Determine the transport fractions by following the diagram
starting in the upper left-hand corner. Then con
Section D.

Section D - to do the dose assessment daclculation use thg \n ;Drs from

Sections A, B and C. Fill in the appropri s and calculate
S1 and S2, then proceed to Section E.

Q @@
QL
8 S
& &
Q

S

13.0
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Reacto olant Activity

Is the :
RML1 (RC Letdown Monitor) -~ YES —- Enter the RML] High Reading = Al =  CPM
High Channe! Reading in cpm

i Calculate the RCS Activity

avallable? (Y/N)

uc
inml = ( Al +22) = D1 (Enter Item D) in Section D)
',

Fi11 in the blank and check the appropriate item in Section E

NO
Cl = “RML] High | Reading of CPM indicating uc”
Al DI ml
e GO TOMECTION S ------—=mmmm e e e e e
Is the
RMLT (RC Letdown Monitor) -- YES -- RMLI Low Readin = CPM
Low Channel Reading in cpm
available? (Y/N) u the RCS Activit [fi)
1220) = (Enter Item D) in Section D)
NO Fill in t d check the appropriate item in Section E
Cl = “"RML] Low ading of CPM indicating uc”
Al DI ml
o GO TO SECTION B - e e e s oo
Is the
most Recent RCS Sample Gross | -- YES -- RCS in uc = D1 in Section D)
ml Dl

Beta Gamma Activity in uc/ml

available? (Y/N)
l Fill the!!lank and check the a <§;1,te ftem in Section &t

NO Cl = "Most Recent RCS Sample of
DI

| .............. GO TO SECTION B

RCS Activity

uc 360
inml = = D1 (Enter Item D1 in Section D)

(Fi11 in the blank and check the
appropriate item in Settidn E.)

Cl = FSAR Assumption of 1% FF and 360 uc Gross Beta Gamma activity.
ml

GO TO SECTION B
14.0
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CASE I: SECONDARY SIDE RELEASE
B. O1SG Tube Rupture Leakrate
Is the ' I
Identified RCS Leakrate -- YES --  Enter the identified Leakrate = GPM
in GPM D2 (Enter Item D2 in Section D)

available? (Y/N)

NC

/ €2 = “Identified R@me of GPM"
D2
( in the blank and tK(\he appropriate item in Section E.?
--------- ECTION C -Jfﬁ--
Is the <;;;>
Unidentified RCS lLeak- -~ YES --  Enter the unidentifJed krate = GPM
rate in GPM D2 (Enter Item D2 in Section D)
available? (Y/N)
I $ “Unidentified RCS kratesof GPM"
D2
NO F he blank and che opriate item in Section E.)
| - a@c ION C -- f
leakrate = 400 GPM = D2 (Enter item D2 in Seadi
C2 = FSAR Assumption of 400 GPM leakrate
(Check the appropriate item in Sectiocn E)
--------- GO TO SECTION C —---===nmm-

Py !

15.0
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- a
CASE I. SECONDARY SIDE RELEASE |
..  Transport Fractions |
] )
Is there a direct release of - NO - Radioiodine Transport S
steam to the atmosphere (Y/N) Fraction = .0075 = 03 - ]
(Enter Item D3 in Sectjsp 0) >
(Check the appropria in Section E) |
YES C3 = Condenser Oﬁ{:g;S lease |
---------- GO TO SE T{ai:9> e ——————
Ts }
A fraction of total steam - N0 - RadiciodingJra rt
flow through the condenser Fraction = 03
hotwellis? (Y/N) PN (Enter Item in Section D)
(Chec ppropriate item in Section E)

‘ % ©
C Di t Release of Steam
YTS o the Atmosphere
— GO TO SECTION D ~cceccccccmcmcaccmcemae

Enter the fraction of steam flow dir, <2§;}§p the condenser ;?Swell as (A)

(See Table 1 "Steam Discharge Flowra Attachment IX)
Radioiodine Transport Frac -x::s(A) * .007%) ] : (A} ) * 1> e .

- = D3 eriAtem 03 in Section D)

C3 = Combined Release of Steam to the Condenser and Directly to
Atmosphere (Check the approp-iate item in Section E)

-- GO TO SECTION D --
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CASE I: SECONDARY SIDE RELEASE

- ~== WORKSHEET A =eeemmmm=-m PPN S

Dose Assessment Calculation

o

D! = Reactor Coolant Activity in (uc/ml) from Section A
D2 = Primary to Secondary Leakrate in (GPM) from Section N
D3 = Radioiodine Transport Fraction from Section C

©

Source Term

< A
in (sec) = Dl . D2 |
@

P

Radioiodine (E:::;)
Source Ter
Ll
in (sec) = D1 . 2 » D3 . 2.5E-6
S2 ::> §§E>
-- GO TO SECTION E ?%D %V

S3 = 4ES MRE

54 « 1.55%&
R

uci
cc
Enter S1, S2, S3 and S4 onto the
Dose Assessment Sheet, Attachment 1.
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S —— we HORKSHEET A cocccccrccccccnccccncccncccanacces
Dose Assessment Assumptions (check appropriate entry and fill in the blank)
—_— ".’E‘
Cl » |_| _"RML! High Channe! Reading of CPM indicating mi"
Al 01
i uc
[_| __"8ML1 Low Channei Reading of CPM indic ml"
Al D1
P come W
= st (X )
|__| _"Most Recent RCS Sampie of mi’
" i
22
FSAR Assu 1% FF _and 360

|
4
4

€2« |_| “Ido@a S Lukrat,ﬁgﬂ’ GPM"
2
I—| %ntiﬁed RCS Le t\es) GPM"
"
| | _C2 = FSAR Asm@}}?wo GPM Leak
2 ..
NS PR ol

C3=,_| _C nser Off-Gas Rele%

| ] _C3 = Dfrect Release of Steam to the Atmosphere

| | _C3 = Combined Release of Steam to the Condenser Off-Gas and

Directly to Atmosphere

18.0
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Determine Accide
the upper ieft nd corner

the Reactor Coolant
starting in the upper
to Section
To make the calculation
concentrations, answer
necessary calculati

To do the calculati
diagram

S
& o -
section ¢t

tarting in




CASE 11: REACTOR BUILDING RELEASE 1004.7
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Acci. « Selection

Is the release assocliated
with a spent fuel handling -- ————- Go to Section B
accideat? (Y/N)

Cl = Spent Fuel Handling Accident in the RB (Check the appropriate item in Section ¥

Is the number of ‘:ﬁ}c of damaged fuel rods i1s FSAR postulated 208

damaged fuel rods

available? (Y/N) yropriate item in Section F)
I

&\ Noble hds D?)hd“ on
C(J \ uct
'/ e = El (Enter Item E1 in Section E)
AN

4 A\)J}d iolodine Concentration
I[ W
Y{ =
‘\

Item E2 in Section b)

l/:;:> 1.56-3 = E2 (Enter
A0 SECUION D

inter the number of damaged fuel rods = ’/('7
{ Actual number of damaged fuel rods i N\
i!'l(_l.“ the appropriate item in Sec tion F) / ,/\ { /'/\)
o // A
{ //

Reactos Bul ?(“H‘J < ol e
‘ : &

Noble gas concentration « ) + 208 (/‘/ : - ()/ ))
" 3

Al g e 4

ucl {

cc = E1 (Enter Item El in Section b)

Reac tor lxl‘ll\)lfls}
uct

Radiolodine Concentration ( cc) = (1.5E-3

uch »

cc = £E2 (Enter Item £E2 In Section £) ) SECTION D




Is the

B Reactor Coolant Activity,

Available? (Y/N)
NO

]', the

RML! (RC Letdown

Cont'd

RML1 (RC Letdown Monitor)
High Channel 'Reading in cpm

Monitor)
Low Channel Reading in Cpm
| Available? (Y/N)

1004.7
Revistion 7

CASE II: REACTOR BUILDING RELEASE

Enter the RML] high reading = Al = CPM
Calculate the RCS Activity

uc

in ml (/@5 = A2 (Enter item A2 in Section O)

%/]/ Cl = “RMLI H\@mel Reading of CPM"
/L/ N

gatl
/She«h appropriate ) Section F)

@(ﬂu 10 SECTION (
= /)

tn(/[( nb)RMLI low reading = Al - CPM

(_alwla't?/)tb S Activity
Ul 7 o
Al e = A2 (Enter A2 in Section L)

inml = ( item A’

el )ﬁp{)ug of CPM"

/) Al

X
(thl gppropriate 1tem \ﬂ/(g\ﬁ

(,xl 10 SECTION (

= "RML] Low Cha

K%

21.0




CASE IT: REACTOR BUILDING P~ “SE 1004.7
Revision 7
R. .or Coolant Activity, Cont'd
“Based upon in core instru-
mentat fon does the ED -- YES -- Reactor Building noble gas concentration
suseect fuel meiting?

ue uct
(cc) = S.763 ( cc) = EV (Enter item E) in Secttion E)
Reactor Building radiolodine concentration

ue uct
(cc) = SE2 ( cc) = E2 (Enter tem E2 in Section E)

C1 = Fuel melting as indicated by in-core instrumentation
(Check appropriate it Section F)

SRR -~ GO TO SECTION D
Based upon in-core instru-
mentation does the ED sus -~ YES -- e actor Building noble ga ration

pect fug! r.l?ums damage?
. o
160 ( cc) = EI
acto ing radiovodine ¢ L
L c&’
{ cc) c
NU

E2

ge as indicated by in core Iinstrumentation
n Section F)

5 (Enter 1tem A2 in Section C)

Most Recent RCS Sample Gross | - YES --
Beta Gamma AgLivity 10 uc/ml st Recent RCS Sample A

pprogriate item in Sect

F)
- T TION C -
NO PRSP Re Ea———— . | n%‘e gas comenlrlltonfg)
1

us

ml) = 160 = (Enter item E! 'n Se Lion k) J
Radioiodine concentration

e
(ml) = 13 = E2 (Enter item E2 in Section E)

Cl = “FSAR assumed fuel cladding damage”
{Check appropriate item in Section F

- GO TO SECTION O

L] oy !

22.0
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CASE I1: REACTOR BUILDING RELEASE
C. Calculation of Reactor Building Radionuc)lide Concentrations

| )
Cl - FSAR assumed fuel cladding damage

is the total 'number of I
gallons of RCS leakage into | -- NO -- (Check the appropriate item in Section F)
the Reactor Bullding

avallable? (Y/N) y Reactor Builwle gas concentration

uct

( cc) = 160 = E) @ne- €1 in Section E)
@boiomne concent y
(@3 = £E2 (Enter ited E2 'n Section E)

- GO ¥ D --

Enter the al mber of gallens = = A3 (Enter item A3 below)

gallons of RCS leakage into the

@9 C2 = Actual nufillg
actor Building (ng@e ppropriate item in Section F)

i
Calculate the Reactor Building Noble Gas Concentra@( EE) = %—b
= £ Q&

( A2 . A3 . 2950) + 5.6E10 = (Enter item E) in Section

uci
Reactor Building Radiolodine Concentration ( cc) =
( A2 . Al . 56) + 5.6E10 = = £2 (Enter item E2 in Section E)
-~ GO TO SECH?N D --

I ' !

23.0



D.

CASE I1:

Calculation of Reactor Building Leakrate

I i)
i

Is the actual Reactor

Building internal pressure -~ NO --
indicated on PT-2917 (Y/N)
YES
Enter the actual pressure = = A4

C3 = Actual RB internal pressure

(Check the appropriate item in Section F)

Calculate the actual RB leakrate (sec)

1 cC
= (656 * A4 2) -

(¢ 50.6 )

-~ GO TO SECTION E --

(sec) =

1004.7
Revision 7

REACTOR BUILDING RELEASE

Ad = 50.6 psig I
C3 = FSAR postulated RB pressure of 50.6 psig

riate item in Section F)

(Check th

Enter item M@nd perform the calculation
(22

L fgb

)

A
%,

‘@%
item E3 in Section E) 3(:12)

E3 (Ente

A g !

24.0
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................................................... WORKSHI \--------------..-__-_----..__--------.R.e.".‘.s.'.‘!.".].
CASE I1: REACTOR BUILDING RELEASE
E. Calculation of Reactor Building Source Terms
Cl
Noble gas source term (sec) Enter Items S1, S2, S3 and 54
‘ onto the dose assessment
AL ] sheet, Attachment! 1.
= ( El EA )+ 166 = S3 = 4[5 MREM
Sl HR
ucl
C1 cc
Radioiodine source term (sec)
= ( E2 E3 )+ 16 = =V S4 = 1.6E9 a&p
2 VS
uc
(;D cc
F. Dose Assessment Assumptions (Check the box and fil a@y nk items if applicable)
| | €1 = Spent fuel handling accident in the Reactor Buildi
| | €2 = Number of damaged fuel rods is FSAR med 208
| | €2 = Actual number of damaged fuel rods@é?
1
| | CI = RML] high channel reading of ~ CPM C\g
Al
| | C) = RML] low channel reading of CPM y
Al
| | €I = Fuel melting as indicated by in-core instrumenta2i @D
| | C) = Fuel cladding damage as indicated by in-core instrumentation
| | €l = Most recent RCS sample
| | C€) = FSAR assumed fuel cladding damage
| | €2 = Actual number of gallons of RCS leakage into the Reactor Bullding
| | €3 = FSAR postylated RB pressure of 50.6 psig
" v W
| | €3 = Actual RB pressure of psig

25.0



1004.7
Revision 7

CASE IIIl: AUXILIARY AND FUEL HANDLING BUILDING RELEASE

Section A - Follow the accident selection flow diagram and then continue to
=~ the section indicated by the answer, (yes or no).

Sections B, C, D, and E

In these sections do the necessary calculations to get the answers
S1, S2, and C), then continue to Section F.
Section F - Fill out sheet completely. -

ey !
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CASE III: AUXILIARY AND FUEL HANDLING BUILDING RELEASE

Accident Selection

|
Has a grab sample been

obtained of the affected -- YES -- GO TO SECTION
area and analyzed on a geli
spectrophotometer® (Y/N) l

NO <:§§;::§:
| Does the accident ugii}E;h
fuel assembly da e | -- YES -- GO T CTION C
spent fuel 12 )

Does the accident involve %

fuel cask drop during traps- YES -- GO TO D
fer operation? (Y/N)

R
Does the a%‘\ep involve ‘ » YESdec TO SECTION E

a waste gas ase? (Y/N)

NO -=eemmmm GO TO SECTION F --

T !



1004.7
Revision 7

CASE III: AUXILIARY AND FUEL HANDLING BUILDING RELEASE

Source Term Generation Based Upon a Grab Sample

Cl
Calculate the noble gas source term in (sec) where

ey !

uc
Bl = total cc of noble gas isotopes as indicated in sam

B2 = ventilation flowrate from affected building 1n(3ﬂ~.

Noble gas source term = X X % CI
8l B2 ;3 Sl sec
% ¢l

Calculate the radi 1%\\\5 source term in 56 here

C

83 = total 0 fodine isotopes ndicated in sample

B2 = venti n flowrate from agffe building in CFM

Radioiodine source term = x 4. 164 = _ (%)
B2 S2

Enter B2, S1, and S2 1n@ F

Enter the Time/Date he~Sample in the Db

Cl - Grab sample

(Check the a%r

-- GO TO SECTION F --

on a geli sp Om:
Q Time/Date

te item in Section d fi11 in the blanks)
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CASE III: AUXILIARY AND FUEL HANOLING BUILDING RELEASE

Fuel .Assembly Damage in the Spent Fuel Pool

(L) it

cl 4.2
Noble gas source term (sec) = SI (Enter S1 and S2 in Section F)

CI 7.5E-4
Radioiodine source term (sec) = S2
Cl = FSAR postulated fuel assemb'y damage in the sp(?iii?’l pool

(Check the appropriate item in Section F)

-- GO TO SECTION F -- @

Fuel Cask Drop Duri ansfer Operation S ter S1 and S2 in Section F)
c1 2F

Noble gas sour (sec) =

1 \
Radioiodine rce term (sec) S

Cl = FSAR postulated fuel cas;:esgp during transfqugéssftion
(Check the appropriate @ Section F) w
-- GO TO SECTION F Q @

e

.

29.0



CASE III

Waste Gas Decay Tank

Noble gas source term (sec

Radioiodine source term
Cl = FSAR postulated waste gas

{Check appropriate item in Sec

T0 SECTION F == )

S

gecay

tank




CASE III: AUXILIARY AND FUEL WANDLING BUILDING

Dose_assessment assumption

Check the box and fil

Grab sample ly2z on a gell spectrophotometer at

Qv
::?5. g/Date
ventilation flowrate of __ )
P

FSAR postulated fuel ass ly damage in the ‘”en*\*tv poo]

FSAR postulated

FSAR postulate

S‘é@'@/uc

1.6E9 (MREM/HR/uc

Enter Items S1, S2, S3, S¢ dvto the D S 5 Attachment
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ATTACHMENT V

LIQUID RELEASE CALCULATION

1. Estimate quantity of radiocactive liquid released or the release rate of

the liquid being released ga!lons or gpm.
(la) (1d)
h

2. From recorded information or sample analysis determine t

(in uCi/ml) of the released !iquid: ’Ci/ml. %
(2) (S
Fore SCE\Q e
o

ity level

3. Obtain the river level by calling the River r in Harrisburg

at phone number 782-22@82-3488 and rec reading: ft.
3)

(
4. Find the river f@mndinq to the r@m No. 3 above, in

Table I, and pec CFS.

(4)

5. Calculate the rage and maximtﬁiESE; eam concentragions of radio-
active material as follows: <::::>
Maximum (3 ;) <::::§>
o -2 efs 4
ml x q 33 x 10 gpm + - ml
S

(2)

" Wi

NOTE: * f the average or maximum downstream concentration

: is > 1 x 10°* 2Ci/ml, notify downstream users to

curtail intake.

- -

L
~
(& ]

py g !
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ATTACHMENT V (Cont'd)

Time for Flume to Reach Downstream Users

6. Dounsg}ean Points (Table II)

B Distance to Point in miles

(9) (9) (9) 9) (9)
(Table II)

8. River velocity in mph cor-
(100 0 (0 0 «
responding to river flow

from (4) above (Taple 1) <:::>

9. Calculate a time in ho%
for the flume to reac
% >
te

selected point: (E <;:;;:>
Step 8
24 Hour Average Concentration in U ed Areas §§
10. Record the duration of t@se in minutes: win.
11. Calculate a 24 hour ge~toncentration i esfricted areas:
1 %\g
ml x

. gl
nx6.95x10 = __ ml
(5a) (4B 1)

33.0

oy i
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ATTACHMENT V (Cont'd)

12. Determine the estimated fraction of MPC:.*

2Ci

mi + MPC.** = Fraction of MPC
a3 (2)

LR RS

10CFR20.403. If the ratio obtaine
immediate notification is requi

,000,
CFR20.403.

- -

NCTE: * If the ratio obtained in (14) of Atta @ »500,
notification of NRC is required uiégzifgg 5 per :

-~ - - —— - ——

34.0



A

Gauge Reading River Elevation
Market Street at TMI
Bridge, Hbg. (Feet Above

(Feet) Sea Level)

JOh N B
- N W W
4
~J

ra Naro

Q0 ~J

= O 0o
n

) €

ra

7

AR T R P

- N B -

/
X

<

) 00 WO O LN W -

roraoraoRn
s B n
« O

D~ On &M O
oo 0o 00 00 00 0O
“ D U W

—t D N L~ PN W

J UL -

-—h O W e W
. 0O

3
4
4.
4
4
4
>
S
3.
5.
6
6

River elevations
ture TMI requires
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ATTACHMENT V (Cont'd)
TABLE II
DOWNSTREAM POINTS

Downstream Distance To
Water Users User

(6) (miles) (7)
Brunner Island Steam

Electric Station 5.0
Wrightsville Water

Supply Company !

o~ b
Ci ahtaster \\57 .15
N
a r Water
€3gd wer Corp. 27.25

et QS
Reservoir % 34.75(:(\%
Chester Wa
KR\

Authoritxﬁ

ity 9%\? S\

36.0

v !



ATTACHMENT

ion Recommendation

Protective Action t Projected Exclusion
n

Guide (PAG'S) : Area Dose (rem)

Whole Body

Lower Limit (PAG) ]

Upper Limit (PAG)
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QEVELOPMENT OF PROTECTIVE ACTION RECOMMENDATIONS (PAR)
SITE OR
CONSIDER SHELTERING GENERAL EMERGENC
FOR A SIGKIFICANT DECLARED
EXCLUSION AREA PRO- |
| FROM A SUFF RELEASE —
I NO EPA - PAG'S (LOWER LIMIT) vES EPA - PAG'S (UPPER LIMIT)~
| EXCEEDED OR PQOJ(STED EXCEEDED OR -nthsttn 2
: TO BE EXCEEDED! TO BE EXCEEDED
| NO
| UNCERTAIN
LARGE FISSION PRODUCT UNCERTAINTY AS TO LTER
INVENTORY [N CONTAINMENT? vyes | THE RELIABILITY OF 1US e
(Sur¢tc;ent TO EXCEED EPA - -JH PLANT FUNCTIONS TO DOWNW IND
PAG'S LOWER LIMIT) PROTECT THE rgggxc
(SEE NOTE %
NO
i YES 1S RELEASE
i ‘ DURATION EXPECTED
[TSUBSTANTIAL CORE ;;7 TO BE LONG
[ D‘"‘QE PROJECTED
(> 203 FUEL DAMA
NO Y \v NO
CAN EVACUATION F COMMEND
/4 3 ACCOMPL | SHED SHEL TERING
] NO ’. ey "Tout po?En#&t LY
COMT I NUE AINMENT INTEGRITY ARRIVAL? _ (SEE L
== ASSESSMENT LED OR PROJECTED NOTE 2) AFF!?TsD
T0 FAIL? 4 AREA(S
NO YES
YES \§
RECOMMEND
YES EVACUATION
0OF AFFECTED
AREA(S)
RECOMMEND
EVACUATION
OF AFFECTED
AREA(S)
TO PLUME ARRIVAL
EVACUATION OF ©
(SEE NOTE
T CONSIDERATION SHOULD BE GIVEN TO THE. PROJECTED EXPOSURE TO BE RECEIVED TO A PERSON IF HE
SHELTERS VICE EVACUATES. IN SO DOING, YOU MUST FACTOR RELEASE DURATION, RELEASE MAGNITUDE
AND ASSUME A PROTECTION FACTOR OF 2 FOR UP TO THE FIRST £ HOURS OF RELEASE DURATION AND A
2F OF L FOR > 2 MOURS RELEASE DURATION. THE PATHMWAY OF LEAST EXPOSURE SHOULD BE CHOSEN.
NOTE 2: AT T MA
LOwWER (MOURS) uPPER (MOURS)
BEST ESTIMATE (NIGHT) ﬁ.; 8.
TYPICAL WEEKDAY (NORMAL) g. Y.
ADVERSE WEATHER .0 1.
LOWE® = GDOD STATE OF EMEPGENCY READINESS (SLOW SCENAR!O)
UPRER = LACK OF ADEQUATE PREPARATION TIME (FAST SCENARIO) 2
T IN EYERCISING THE JUDGMENT AS TO THE NEED FOR PROTECTIVE ACTION RECOMMENDATIONS, ANY

UNCERTAINTY CONCERNING THE STATUS OF PLANT FUNCTIONS NEEDEN FOR PROTECTION OF THE
PUBLIC, THE LENGTH OF TIME THE UNCERTAINTY EXISTS, THE PROSPECTS FOR EARLY RESOLUTION
OF AMBIGUITIES, AND THE POTENTIAL DEGRADATION OF THE PLANT FUNCTIONS NEEDED FOR

SROTECTION OF PUBLIC SHOULD 3E CONSIDFRED;

1.By,

SIGNIFICANT UNCERTAINTY AS TO THE

RELIABILITY OF PLANT FUNCTIONS TN PROTECT THE PUBLIC EXTENDING 3FYOND A PEASONABLE TIME

PERIOD 1S A SUFFICIENT 3ASIS FOR MAKING A PROTECTIVE ACTIO
WITHIN A 2 MILE 2ADIUS OF THE PLANT AND > MILES NNWNWIMD,

38.0

N 2EC

OMMENDATIOM TO SHELTER

CONTINUE PLANT ASSESSMENT,



: ATTACHMENT VII
{ MOGRAPH
Net CPM AIRBORNE IODINE SAMPLE RO

(Gross CPM-Bkg. CPM) Note: This nomograph is to be used for Iodine 131
0= air samples counted with & SAM II. This nomograph
assumes an ave. counter factor of 16000 for SAM II's. 131
- . PR ¢

Ais Sample Volume A*'?féiijCtiV1[y

(Ft™) (ml or cc) —iw
- 4
-4
o 4

e
=3

¥

2

. B
—
™
w

N
M
w

»

| A B B J
£~
g

- ~d
t1 ™
oW

QL
o
3{5,

Q

0

TR
i

2.2
T

7
10

Instructions: Draw a line through Net CPM (A)

and Air SaTgie Volume (B) using a straight edge
40000 and read I Airborne Activity (C) on the line.

-

e IODINE NOMOGRAPH

100000 _J
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ATTACHMENT VIII
COMPUTERIZED DOSE CALCULATIONS

Ensure computer components are cconected as pictured in Attachment 1A,

by Ty

2. Energize the system components in the following order:
a. Quick Printer II -
b. Video Display ®
4 Keyboard Terminal @
Expansion Interface

d. %
3. Computer will respond the following ms»&

MEMORY SIZE - % ®
Strike the 'ENT % \{)
4. Computer wi % with:
RADIO SHACK L IT BASIC
READY

TE: & ding Unit II pro_q:

5. For airborne @
S

Place casset led 'Program "D" Airborne Dose Calculations' in

recorder and ensure cassette is rewound. Depress the PLAY button, set
volume level to '4'.

6. For liquid release:
Place cassette labeled 'Program "L" Liquid Release Calculations' in

recorder and ensure cassette is rewound. Depress the PLAY button, set

s

volume level to '4'.




10.
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ATTACHMENT VIII (Cont'd)

For Unit II airborne release with RMS system in-service and on-scale:

Place_cassette labeled "EMERGZ" Unit II Emergency Dose Calculations' in

b g !

recorder and ensure cassette is rewound. Depress the PLAY button, set
volume level to "4".

For Unit II airborne release with RMS system out-of- serv

off-scale:

Place cassette labeled "Emergency Contingency Cal s“ in recorder

and ensure cassette ts<§§zg:; Depress the {42§:S¥tton set volume

leve! to "4"

i AV
Enter the fol]o nd from the k <;;;::>

CLOAD "D" f 1t airborne; CL Unit T liquid; CLOAD
“EMERG2" for Il Emergency CaZulations; "CONT2" for Unit
Il Emergency Contingency Calcu ns and strike t ER' key. At

this time the cassette w 1%n loading the p nto the computer
memory. Program loa take approxiv@l 2 or 3 minutes. One
steady and one bl ar will aupea ' pper right corner of the
video display y program loadi progress

- — -~ -

If both stars appear, with n- ither blinking; 1.e.
both steady replace cassette with new copy and start
over at step 5.

-~

When program loading is completed, the computer will respond with:
READY

>

[

Depress stop button, rewind the cassette and remove it from the recorder.



1.

12.
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ATTACHMENT VIII (Cont'ad)

To begin program execution, enter the following command from the keyboard:
RUN -

and strike the 'ENTER' key.
General notes on program operation:
a. All responses must be followed by striking the '

D. Numbers in scienti€ic notation should be enteré} usyng the

A%
4.C x 10 4
¢, Al ses requiring a ye Mare to be answered with a ¥
or N. <S§§£}:7 Q

Q" &
& &

following formats:

9.2 x :oi = 9.Zgg§§;::7

2.0

f A !

I



AND COLOR CODES




HIGH RANGE R]MS
Section A - System Desc

The High Rangg RMS is categorized into three distinct subsystems (See
Schematic):

Radioiodine Processor Stations

Containment Air Sampling

High Range Nobie Gas Channels
Subsystem (1)
Radiotodine Processcr
Three stations an’u be obtai neO(\qpeoh)cent of radiati
RM-A5, A8 and AQ iof re co ‘:;L sole

low ’hrﬂuq

station. The samplin

local control panel. , 1 ﬁ\)(v)? removed for
P N
analysis. b

Subsysten (2): P gy E;

N\

>

Containment Air Sama! NG\ NV
%«o -
The post accident RB spheric samplin tation is located at

of the intermediate building, one floor above radiation monitor
Three-way ball valves are installed in the RM-A2 sampling lines downstream of
containment isolation val . ¥ ampling lines are connected downstrea

CM-V1, CM-V2, CM-V3 and

~l
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ATTACHMENT IX
HIGH RANGE RMS DOSE CALCULATIONS
SUBSYSTEM 3: HIGH RANGE NOBLE GAS CHANNELS
MONITOR  : EFFLUENT  : DETECTOR . RANGE . CONVERSION . FLOWRATE
DESIGNATION : PATHWAY . TYPE . 2CY/ec . FACTOR CPM/2ci/cc : CFM RECDRDER
RM-ASG High : Aux and FHE : GM Tube © 1E-2/1E-3 : 1€3 . FR-1§1
RM-ASG High : RB Purge  : GM Tube 1€-3/162 2. . FR-148
RM-G24 . RB Purge  : lon Chamber 1E1-1€5 . <:S;§9 . FR-148
RM-AS High : Condenser : GM Tube 1€-3/1E2 : E:E?ﬁ . See Table 1
: Off-Gas : -
RM-G25 . Condenser : I @W' 1E1/1E : E) 1.9 . See Tab'e |
. Off-Gas - : :
RM-G26 © A, B Main s:isz>tillation . 1EM/IE 1020 . See Table |
: Steam L - .
RM-G27 . C, D . Scintillation 1E3 1056 . See Table
: Steam L % .
*MR/HR/ ¢ /cc

"



1004.7

HIGH RANG ¥old
; Revisio.

‘REACTOR BUTLDING PURGE buct)
-RM-A9G HIGH

-RH-G24

~RADIOTODINL PROCESSOR SiATION

e

AUXTETARY
BUTLDING

| (sTafvOh yewrs |
~-RM-ABGNH | (A 9
i R ~-RADIOIOD 0E OR A
STATION
FUEL HAHDL ITNG REAC I()IQ.
BUITLDING

BUILDING \//[}%

&
@@WSPH& RE /l/

0
=

= /’l/ CONTA INMENT
v// ‘ AR SAMPL ING
tM-G26 '
RM-G27 ¢ ) . :

(ATHOSPIERIC DUmMPs)
(MAIN STEAM RELIEFS)

e e e AL LR ((‘(I.H[l[_.fh[ﬂ OFF-GAS)

TURBINE -RM-AS HIGH
BUTLDING -RM-GZ25
~RADIGIODINE PROCESSOR STATION




ATTACHMENT

HIGH RANGE RMS DOSE CALCULATIONS

Section B - Source Term Calculations
Calculation of the Radioiodine Source Term utilizing the Radioiodf

>

Processor Station.

Enter the radioiodine concentration in microcuries’g etermined

per EPIP 1004.31 from the sil

uci/cc

uci/cce

S s b

W
Vi B

e i el e ]
- oot

Enter/(A,"> \r\ehgse flowrate | i t (CFM) as
\<v
determi from the Tab $

Release Pathway

Station Vent [ )
RB Purge Duct KE::;;“

:  Condenser OP%Ges : ) N
\\
Release Fiofg (CFM) (Z:?\ .
B 2 N )
\ Y,
Calcu‘d§;<fQF adioiodine Release ‘Seurce Term utilizing the

following equation:

concentration Tard
(A)

Curie Conversion ] te Con i Radiniodine Source
Factor 1E-6 CI o ] - Term ~ Cl

uct c ~sec

Go to Attachment




Steam

Steam Generator

Valve }ag No

MS-V17A, MS-V17B,

MS-VI8A, MS-V188B,

MS-V1GA, MS-V19B,

MS-V20A, MS-V208B,

MS-V21A, MS-V21B

MS-V22A

MS-V228

(2) Steam dischar
MS-Vvi8aC, D
PSIG)

Steam Oump to Atmosphere

% Valve opening deman

20

40 QN
S

Condenser Vacuum Pump Discharge Path

IOn O O
- O

(S S ®

To be rexd from flowmeter on the pumps, or if
In the event of a direct release of steam
RMG-26 or MRG-27 to monitor the

included with the release flowrate:
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ATTACHMENT IX (Cont'd)

Calculation of the Radioiodine and Noble Gas Source Terms utilizing the
Containment Air Sampling Station
2.1 Enter the Containment Air Sampling Bomb Radionuclide Concentrations
in microcuries per cubic centimeter (uci/cc) as determ{ned per
- —
EPIP 1004.31:
Noble Gas Nuclides Radz <;;;>\e Nuc
\
\\;:> uci/
uel /o
‘ ;C’/C~
uci/cc

KR85
KR85m
KR87
KR88
XE13
XE133m
XE135
XE135m
Total Noble Ga

T ¥

N o0

-
N OnN

uci/cc

'Qtal @\gﬂ/d‘ﬂe UC'/CC

—~

-~ O~
OO oO0n

-~ - - - .
NnONOOOO0Ono0n

the Reactor Build

&%

Purge Valyeg Sgpn

Purge \ Iosed
N
Calculate 0 G le Source T utilizing the foi:owing

equation:

Total Noble Gac Flowrate
Concentration pc t _C Factor _472
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ATTACHMENT IX (Cont'd)
2.4 Calculate the Radioiodine Release Source Term utilzing the

following equation:

fotal Radioiodine Release Flow Flowrate Conversion :
Concentration pci x Rate CFM x Factor _472 cc 2
(A2) cc (B) Sec

uci Source Term i
2.5 Go to Attachment 1, Section 4.0 "Dose /& Sheet"
3.0 Calculation of the V@yand Radioiodine Sou Term utilizing the
High Range Noble Maahels. (\?
3. Enter Gas Channel @n CPM CPM
t

CFM
Curie Conversion
x Factor _1E-6 _Ci = Radioivdine @

BT Y)

3.2 Enter the>meter conversi C as identified.in Section A:

CPM or MR %
® AR
w3l
cc
p

Enter the ed mixture convers@or as identified in
Table 3: QC\\\)

: s. Mix
(B1) ¢
uci Cal. Isotope
cc

Enter the nuclide class fraction as ‘dentified in Table 4:

uci Noble Gas
(B2) _cc

pci Pos. Mix

cc

3.3 _Enter the Release Flowrate in CFM as identiffed in Section A: -
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3.4 Calculate the Noble Gas Source Term in curies per second (CI/SEC)

3.5

3.6

utilizing the equation below:

_Noble Gas Channel + Meter Conversion

Reading (CPM) X Factor CPM or MR X uci Pos. Mix -
(A) (B) HR (BI) _cc H
pci puci Cal. Isotop®

cc Cal. lsotopeacc

X uci Noble Gas x Release Flow x Rel rate

(B2) _cc¢ Rate CFM n 472 _cc
uci  Pos. Mix © sec
cc FM
X Curie Conversion Noble Gas <::::>
1E-6 CI = Source Ter<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>