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Metropolitan Edison Compa. .
*

g 9% J Post Office Box 480i ; 1 J Y p8
- Middletown, Pennsylvan,ia

.

,

writers Direct Dial Number

Dece : 9, 1981
L1L .

Office of Inspection and Enforcement
n:1-I

Attn: R. C. Haynes, Directoret,,,gogg,n

T / 2 ~741-2 Region I*

. S. Nuclear Regulatory Co-4 ssion"

jrt: 631 Park Avenue: ,, p g
.j, : King of Prussia, PA 19406

w
st n:d c: Dear Sir:

.'.'_3J. /.S th
, nue:_;fh/M- Three Mile Island Nuclear Station, Unit 1 (TMI-1)

Operating License No. DPR-50'l

Docket No. 50-289'$.7,3,1nj^ " * " * " " -
.a t-Tr t. it.e x x
*filson-P;rmip..

!'1$.2
Attached please find Licensee Event Report 81-013/01T-0 schich is a follow-up~-

1.239 r. x report concerning the leaks fognd in the Steam Generators. This event is
.e .na w r;

reportable per Technical * Specification 6.9.2.A(3).
.

.ctsir. 7 x
-TJ1.67 ,-

.
.-Perri:. Sincerely,

,.snas-P;rsty.
itf-trst.ing

-a*-Pctsir. ^

2 2:a- Ad:a10. 7. I
'

. 7 7:.an-P;rsip. Ilg D- *ill
atgane-P;rsir.

-

13=r-::1. us y. y, Director, TMI-1
u hle-Airport

as-ser.rlds. HDE:C.7S:vj f
..:.auss-Pctsip. 5. 1,
24r-?:r;tp. X Attach::entvan-fri.6dl x x
arpe Ptr:19

4 -5rv.71ds. X X ce; 1,, Ls; rett
*1ccc-Parsip. K X

Y. Stello.

of.t-P;; sir.

. r;:im or-Par:15 R. JSCoDs
*

Nils :.e-Adr.it. |
J, 3;olg,

,

NRC. Office of Managc=cn: Inferzr.ation & Progran Control'

- rry !!ill

,m e m.cle-Ac.an.
r:*.off-JtP&t
irr -torsip.
. ;-> -rars s p .
ca.i e P:rsip.

..+-farsir.
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NARRATIVE REPORTg t,v. ., . . co
. ,

oom -18. .

LER 81-13
-

.- .

1., Current Activities

TMI-1 ia shutdown 5y NRC ord'ah. dated August 9,1979; [- -
.

II. Leading Circumstances

Following secondary chemistry analyses results ' indica: e of primary-to

secondary leakage, a bubble leakage test was applied .Y.e Once Through
the secondarySteam Generator tubing with nitrogen pressure applied r

side.

!!!. Descriotion of the-Occurrence

OTSG Tube leakage was initially suspected when OTSG-I . ple results

showed decreasing pH and increasing activity. These : oms appeared
following Reactor Coolant Syste's pressurization to at ;5 psig for

functional testing. The functional testing program v then aborted
and the Reactor Coolant System depressurized and parti ly drained in

preparation for bubble leak testing to locate the tub. t.: tubes which were
leaking. Primary-to-secondary leakage with the RC Syr*.:c pressurized to
about 45 psig amounted to about 0.2 to 0.3.gpm.

Initial bubble testing indicated about 27 leaking tubes in the "B" OTSG,

the steam generator whose secondary chemistry indicated primary-to-
secondary leakage when the Reactor Coolant System was pressurized to about
45 psig. A later bubble test on,lp28/81 identified cleven additional
leaking tubes in the "B" OTSG.-

-

Subsequent bubble tests in the "A"'-0TSG identified 88 tube leaks in that
*

OTSG.
,

The event was considered reportable per Technical Specification 6.9.2. A(3).

IV .- Anv Significant Events Which Hapnened as a Result of the Original Occurrence .

Kone

V. Previous Events
,

,

No previous OTSG 1eaks.

VI. Root Cause of the Occurrence

Detailed investigations into root cause are now in progress and are presently
inconclusive.

.

VII. Immediate Corrective Action

Since the unit is in a cold shutdown condition, im e' corrective action~

- was to depressurize the Reactor Coolant System and c in the contaminated
secondary fluid.:

VIII. Long' Term Corrective Action. .

Present investigations are continuing to identify th' et cause for the
tube leaks which presently seem to be concentrated ic Upper Tube Sheet
region of the steam generator tubing. Preparations being made to re-

L. move .a . sample of. the .aff ected tubes f or metallurgic: .alyses. Eddy
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Lont Tera corrective Action cont'd *

Current. testing has begun on OTSG-E and vill shortly co-- ' .:e on OTSG-A.
Additional bubble testing is ,also planned.

,

The results of these investigations and the appropriate . ::tive actions
required to restore the integrity of the steam generator "ter coolant- '

pressure boundary vill be reported in a followup report : 1T0 by Tebruary 1,
1982.
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File : 1119 .

Nuclear memorandum -

Subject: IODINE SPIKE,AND STEAM LINE Date: September 21, 1983
RADIATION MONITORS NF 3455

..

'

From: T. Y. Byoun Location: CHB - 3 '

.

Tc: M. J. Graham - TMI Licensing Engineer
,

s

R;ferences.: (1) TDR 432, "TMI-l RMS Set Points for the Site Emergency Conditions",
dated 6/21/83;

-(2) Calculation No. N1779-5412-003, dated 9/20/83.

You have requested that we provide you with the offsite radiological impacts when
the plant suffers an iodine spike followed by a large tube leak in the OTSG.

According to Ref. 1, the detector reading of 3500 cpm on the steam line radiation
monitors (RM-G26/G27) would result in the 250 mr/hr offsite thyroid dose assuming
no iodine spike occurred. With the unrealistic assumption that all the count rate
is due to an iodine spike, the 3500 cpm of the RM-G26/G27 reading would correspond
to approximately 1.3 rem /hr thyroid dose at the exclusion boundary. The key assump-
tions used in this scoping analysis are : (1) 30 lbs./sec._gteam rglease through
the Atmospheric Dump Value (ACV); (2) X/Q-value of 6.8 x 10 sec./M ; and (3) 100%
iodine activities in the steam line (Ref. 2).

If you have any questions on this , please call me at Ext. 2232.

.,

[n go. g .

Tae Y. y un v

.

Approved - ,[ [
/' G. R. Bond

Nuclear Analysis & Fuels Director
'

.

TYB lsp '

CC: J. R. Sipp - Manager, Chemical Engineering
J. Wetmore - Manager PWR Licensing
J. D. Luoma - Manager, TMI Fuel Projects
T. G. Broughton - Director of Systems Engineering
N. G. Trikourcs - Manager, Safety Analysis & Plant Control
M. Mahgerefteh - Engineer
ED&CC

,
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**CH AN G E** Sido 1
__

Throo Mila Isi:nd Nucl:cr St:tirn pCR two. O-E-LS,1;-imm te
Procedure Change Request

NOTE: Instructions and guidelines in AP1001 A must be followed when completing this form.

1. Procedure E PtP S C04 ' MO f.- - O W h w_/o cs. M we CustoIf e r A.s uc
No Preson'. Reves.on ho Tiiiv -

,
:;

2. Recommended Change: Onclude page numbers paragraph numbers, and exact wording of recommended
change. Attach additional sheets if necessary and provide the generic nature of the
change on this sheet.)

.5 g c., - /WrMtMm VilLEc T to ) 5 a+escT-
.

-~ ~

3. Reason for Change: Os this change part of the Beennial Procedure Review? Ye NoL Include I&E Bulletins.
TSCR *, T.S. Amendment #. Modification #, etc.)

.

"Tb ':C e e P o fL W Act"icW "I;3t9 & C 8I W8 T'W C) NN M8 6' S

N* 8 AJ W t'*D . IN I'3 t'T""
-.

4. (a) Does Revision replace a TCN) O yes
(b)If "yes" indicate the TCN Number

MesC no5. Is procedure "Important to Safety"? .. .. .. t

if "Yes" a Safety Evaluation is required (side 2).

6. Is procedure "Environmentallmpact Related"? ... C yes d o
if "Yes" an Environmental:mpact Evaluation is required (side 2).

Review Signatures:

/ Date D7. . Change Recommended by. N
.

d *r | 5r3TF 't Date8. Procedure Owner Concurrence: - -e

, . ~Oh T ' " J ff.?Y/db%-l L-| Jr T1 a ~9. Responsible Technical Reviewer Concurrence 1 - --

# f/

10. Approval Signature (s): (Per AP1001 A) NOTE. Procedure coordinator's s:gnature
signif:es all requirec reviews 'per

g AP1001 A have occurred."

g/ ,

/ ca 's'

.;na.wre

.

'

5.g .vu e ore Proceewee Scre."a tor Orer

:

.

11. Change Entered
Da e me, Ne

8-82 A00C1131 A

.-. , . . . _ - . .- -, - . - - - - . .



|" EVALUATION"

I Thro 3 Mila isl:nd Nurl cr Ststirn 5.1 ! 0-1 e i-i.1;-i i i i i
" ' * * * * " ' 'Saf aty/Envir:nm:ntal Impact Evtlusti:n

-l | I II
.

I I
-

STP

-rJEmD-- -

,

PCR g

1. Doc. ID Gi p 1 er 34 "1 o M"4i_ w_ [ e.JS i o D'L(,__ Pte tccrpo4
Numtper or Title

2. ' Safety Evaluation

Does this procedure:

*(a) increase the probability of occurrence or the Consequences of an accident or yes O no d '
malfunction of equipment important to safety).. . . .

*(b) create the possibility for an accident or malfunction of a different type than any yesOno[
evaluated previously in the saf ety analysis report)... . . - . . . . . .

.

yes O n M*lc) reduce the margin of safety as defined in the basis for any technical .
; specification)

Details of Evaluation (Explain why answers to above questions are "no" Attach additional pages if
I required.)

C MM GC.8in f eJ H v%Je E W 14C(. (E/H3 oP 'T % M K
;/M6 t as r~Ee et2.oe.E CC

' .

Date E!P!DEvaluation By d''

*1f any of these questions are answered "YES" the change must be reviewed and approved by the NRC pnor to*

implementation

3. Environmentalimpact Evaluation.

Does this procedure:
.

(a) possibly involve a significant environmentalimpact) yes O no O

(if 3(a) is "yes". answer questions (b) and (c) and fill in " Details of Evaluation"
.

below if no. state why by filing in the " Details of Evaluation" below]
,

yes O no O*!b) nave a significant adverse ef fect on the environment >

*fc) involve a significant ervironmental matter or Question not oreviously reviewed yes O no O

and evaluated by the N R C..

Details of Evaluation (Attach additionalpagesif required)

.

.'
~ Evaluation By Date

*If any of these questions are answered"YES" the enange must ce reviewed and approved by the NRC pr:or to*

implementation.

1001A)
4. Ap ilal(s)Aeu 4 elebps6i

f cateS.gfide
,

S.gastu e Daler

8 82 Aocott3t8

. _ _ _ .._.~. _ _ _ _ _ - . _ _ _ _ . . _ _ . _ _ _ _ _ - . _ _ _-- __
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103.7
Revistor. 4

( m
.- e m ners e r e w..c::

COMPUTERIZED DOSE CALCUdi10N5

1. Ensure computer components are connected as pictured in Attachment lA.

2. Energize the system components in the following order:

a. Quick Printer II N

Y)b. Video Display gh V
c. Keyboard Teminal
d. L ,. .,te o z %+.r%.e />3. Computer will respond wit the following messageK N

lEMORY SIZE - ,.s N,. y/
Strike the ' ENTER ( ey

..
.

(s, \,.'
4. Computer will fespba 1 th :

,

\y-hRADIO SHACK LEVI II BASICg v

( READY

% (.,

1,{ .V 'v

0 ...... .... b~___________.
________________

: NOTE:' For s.$bg u4 3 ee.gews_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ga b t fe e 7:
. _____________________

( NQ ^Q~ 'V
5. For airborne releaihe?

xx \- .

Place cassette 1 eled''Procram "D" Airbornbese Calculations' in
%)

~

recogderandensurecassetteisrewound. Dep ess :ne PLAY button, set

volume level te '4' .
*

6. For liquid release:

. Place cassette labeled ' Program "L" Liquid F,eiease Calculations'' it,

recorcer and ensure cassette is rewound. Depress the PLAY button, se-
i

volume level to '4'.

]. Yo ,_ %*A- 32 wesorne re.\ c.a s e. Ak R.w % s *Ec.mn 'n.- w sec|'

3 ga on-scale *.,

'

p% c a se.We t c b e_\ e. d. 21. " Emt a sp '' x w r E-s*cgag
#

re. C,o r d e.<- od e mee c a s se,h A meOese. C4 c.uantio%\ .n
#

De4reu % e. P t. A4 b d on, &c.t vohA e le.ve.( .to ' 8f ,



T . Fo r- ua &2E ec h.ce e ce \ ease- wtW Aes sys+em eM - serv''cG"

o nd./oe oW -v.a(e. ;

Plac.e cA g e.%e lo.htAed "E.eecge.ncy Cading ency C.olc.u.l a f,b 4
iw re c or-d e. c o nd e.rs s o.c a ca$5e.He is re.wownd. Be.pr es s +ke.
PLAY bha , se.t volu me, ge_ve.[ k rye

,

.

r

.

e

$

I

l
;

I
:

..

w cn~-- m p g -o-m_q--m, ---.g.a._9- .-,,wne.neg,.s y.,,y , .e,-_m ,eem_ . - - - m --



1004.7
Revizice 4

cuAs r.m%2 , , ga e um.,q
'"'N 0 * '*^'ATTACHMENT VIII (cont'd)

(-- & v-4 s E~S ecy c., m y.., <.y
.:. camo ,.,
'

},=

4 Enter the following comand from the keyboard:
u s w r. unur 2.

CLOAD "D" for6 airborne; CLOAD "L" fonkliquidjand strike the ' ENTER' key.

At this time the cassette will begin loading the program into the

r3
Program loading will take approximately % &

computer memory.

minutes. One steady and one blinking star will appear 'egpper right

corner of the video display to signify program loading w progress,

s s

both ,s'teady-. replace cassette Y,her blYnking; i.e.ifboth wkt nel$ NOTE $ ars appear :
ith.'new copy and ' start ::

over'at4Tep' 5.
> _1._______________ N:.__:.______________________:

:
\_ __________________c

10 (f-' \'a
-il,. When program loadingsj.s. completed, the computer' will respond with:

,/(~ U '\ \Q.

READY y

( kO ~('
-

_

(__ Depress stop button, rewind th'es. cassette and remove i from the recorder.

'N'r'i
&

To begin program execution;(D
-

1I ,.

ente ' the followingqommand| from tne keyboard:%
's. v

RUN /v ( p'
(x cs'N.'.

and strike the ' ENTER.' key. '

K General notes ong's. e--'

,e ^
I 2.

'

ogram operation: ' ;.
~

,

xs
All responses''must be followed by strikinc the ' ENTER' key.

'

a.

b. Nurabers in scientific notation should be er. ered using the

following formats:*

39.2 x 10 = 9.2E3

4.0 x 10-4 4E_4=

All responses requiring a yes or no, are to be answered with a Yc.

or N.

I
22.0.

u
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ATTACHMENT VIII ,

.

COMPUTER CONNECTIONS'

AND COLOR CODES

110VAC 110 VAC- lli) VAC l'O VAC
.n ,u, o o

VIDEO
DISPLAY

..
,

'

..

EXPANSION
INTERFACEON/0FF _o

_

I '- ^
YELLOW

UN
PRINTER-

WHITE _ [
ON/0F

~

GREEN

KEYBOARD-- .

TAPE UNIT

1. Black Plug - Ear
2. Lg. Grey. Plug - Au<

Sm. Grey' Plug-Mif3.
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AIRBORNE IODINE SAMPLE NOMOCRAPH l
.

.We CPM
(Gro:s CPM ,Bkg. CPt0 note: Thio nonosrcph is to be usca fcr Iodine 131

10= sir samples counted with a SAM II. This nomograph .C-
assumes an ave. ' counter factor of 16000 for SAM II's. g3l

I
-

AirbobeActivityI

3
""'1' V*1"""A1

(Pt ). (al or cc) (uCi/.a12% -3
-,

B
, .,-

40., [*,
.

-

..

-1E3
-3 ' > L - { 1C'-

-

.70- i
: -2E3

'100- .1" --

4E3 *

.2- : ,33_
* ,

' 1E4200 ,4
-

.
'

1h .2E4
. -s .

* "7-

'400,, -4E4 [3
2. 0- :-7E4. *

-4. .

-1E5*

700' 4.0- _a

: 7 . 03-2E5
1000- 10 4 -2

4E5
'

-. 20 57E5
2000 - 40 -1E6 .,

-ed.

70 :- 2E6 ~8
' .

100J -

..4000_ , ,,

a
.g

7000 p {._gj 3

10000 *
.,

.

.

20000 ,
'4 '

Instructions: Draw a line through Net CPM (A) ||. .

i . 'and Air Sag {e Volume.(B) using a straight edge -F'

-*
j ,40000 , and read I Airborne Activity,(C) on the line..

-s. -

;
t .

~'

10J: N.E .NOVOGRA?-L
~

'" 2 >E-9-

. .

100000 ;
,

:
_

ees -

.

.

t ]
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1004.7 iFOR USE IN UNIT I ON_Y- Revision 4 ,

i

ATTACHMENT VI

' Protective Action Guides / rMortevess Aors.u acc.. . .h

Emergency AgtronT : Actual or Projede clusion
Area Dcr'e (mreLevel K AL) N : s

! \hyroid: Whole Body
: i

1. nusual Event 110 : <50

: :

2. Alert : >10 <50 : 150 <250
: :

3 Site Emergency : >50 <1000 : >250 <5000
: :

General Emergency : > 10 : >500
< . -

: f :
%

i
.

Protective Action : Actual or Projected Exclusion
Guide (PAG'S) : Area Dose (rem)

: :
Whole Body Thyroid*( -- .

*
,

Lower Limit (PAG) $ 1 $ 5

: :
Upper Limit (PAG) : 5 : 25

: :
4

.

4

1
19.0

OR USE IN UNIT ONLY

. _. _. . _ _ _ - _.



LouiC inabr.A'

DEVELOPMENT 0: PROTECTIVE ACTION RECOMMENDATIONS (PAR)

|SITE OR
GENERAL EMERGENCY J

1DECLARED
She' teringnif'Can'; gConSide .

for a '
exclu On area pro- -------------

1---- -

| jectpddOSerggult-
EPA - PAG'S (LOWER LIMIT) YES _ EPA - PAG'S (UPPER LIMIT)

o

I rSSon$ ' NO
EXCEEDEDORPROJEgTED EXCEEDEDORPROJEgTED;

TO BE EXCEEDED.i TO BE EXCEEDED.
|

NO .I YES
I UNCERTAIN
| t

CONSIDER SHELTER
LARGE FTSSION PRODUCT UNCERTAINTY AS TO 2 MILE RADIUS -

|
|NVENTORY IN CONTAINMENT?YES THE RELIABILITY OF 5 MILE DOWNWIND

PLANT FUNCTIONS TO
(SUFFICIENT TO EXCEED) EPA - PROTECT THE PUBLIC

-""

PAG S LOWER LIMIT (SEE NOTE J)

N0 YES IS RELEASE
DURATION EXPECTED

| TO BE LONG'

| SUBSTANTIAL CORE

(DAMAGE PROJECTED )> 20% FUEL DAMAGE NO

"N0 YES

RECOMMENDCAN EVACUATION SHELTERINGBE ACCOMPLISHED OF ALLg PRIOR TQ P(UNEo

POTENTIALLYI
ARRIVAL'l )ISEE AFFEQTEDl, __ CONTINUE NO CONTAINMENT INTEGRITY NOTE 2

ASSESSMENT 4r"~ FAILED OR PROJECTED AREALS)
TO FAIL 7 NO YES .

YES

RECOMMEND
CAN EVACUATION BE EVACUATION

YES ACCOMPLISHED PRIOR To OF AFFECTED
PLUME ARRIVAL AREA (S)

(SEE NOTE 2)

NOo

RECOMMEND
EVACUATION RECOMMEND SHELTERING FOR AREA (S)OF AFFECTED THAT CANNOT BE EVACUATED PRIORAREA (S) TO PLUME ARRIVAL AND RECOMMEND""

EVACUATjoN OF OTHER AREA (S)
(SEE NOTE 1)

CONSIDERATION SHOULD BE GIVEN TO THE PROJECTED EXPOSURE TO BE RECE!VED TO A PERSON IF HERELEASE MAGNITUDENOTE 1: IN SO DOING, YOU MUST FACTOR R[ LEASE DURATION,
-SHELTERS VICE EVACUATES.
AND AS$UME A PROTECTION FACTOR OF Z FOR UP TO THE FIRST 4 HOURS OF RELEASE DURATION AND ATHE PATHWAY OF L AST EXPOSURE SHOULD BE CHOSEN.

*

E
PF OF 1 FOR > 2 HOURS RELEASE DURATION.-

TMI EVACUATION TIME ESTIMATES
NOTE 2:

LOWER (hours) UPPER (HOURS)

.

BEST ESTIMATE (NIGHT)
.

.

TYPICAL WEEKDAY (NORMAL) 1.
.
.

ADVERSE WEATHER
SCENARIO)

LOWER - GOOD STATE OF EMERGENCY READINESS (SLOW
UPPER - LACK OF ADFQUATE PREPARATION TIME (FAST SCENARIO)
IN EXERCIS!NG THE JUDGMENT AS TO THE NEED FOR PROTECT!vE ACTION RECOMMENDATIONS, ANY| NOTE 3:
UNCERTAINTY CONCERNING THE STATUS OF PLANT FUNCTloNS NEEDED FOR PROTECTION OF THEPUBLIC, THE LENGTH OF TIME THE UNCERTAINTY EXISTS, THE PROSPECTS FOR EARLY RESOLUTION
OF AMBIGUITIES, AND THE POTENTIAL DEGRADATION OF THE PLANT FUNCTIONS NEEDED FOR
PROTECTION OF PUBLIC SHOULD RE CONSIDERED; I.E., SIGNIFICANT UNCERTAINTY AS TO THE

RELIABILITY OF PLANT FUNCTIONS TO PROTFCT THE PURLIC EXTENDING BEYOND A REASONABLE TIME-22<
PE R IOD 15 A S.UF.F .I C.IENT. R..AS.I S.F O.R MAK I.N..G A .PROTE.CT,,~I VE. A. C.T I ON,.R E.CO.MME,NDAT..I.O,N TO,,S,H,EL,TE,Rr . . . . , .. . . , . . . . o, ,, ,u

a .. . . . . . .

_
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- ATTACW.ENT J M"~ CONiltGEN Y SCUR E TERM C' CU cTION
.:' '..;; -----------'.------------<

-

.

-_..----------------------- Instructions for Using Attachment
F93)(2'--

l. Select a release pathway from the postec menu:
!

A ., Case I Seconoary Sice Release

Incluoss: OTSG tube rupture
Loss of electric loac
Loss of power .

Direct steam release

-- GC TO CASE I --

B. Case II Reactor Bulloino Release

Incluoes: Loss of coolant accioent (LOCA)
'Haximum hypothetical accicent (MHA)
Roo ejection accioent
Spent fuel accioent in the RB

-- GO TO CASE II --

C. Case III Auxiliary anc Fuel Hanclino Suiloinc Release

_ Incluces: Spent fuel handling accicent in the FHB
Fuel cask crop curing transfer Op
waste decay tank rupture

-- GO TO CASE III --

Fcr :ne selectec release pathway follow the logic ciagram anc calculate tr.e n::le gag
anc ra:iciocine source terms (51 anc 52 respectively).a.

:: s : c n ie .. <

3. _nte- tne fc11 ewing items on the ecse assessment erksheet (A:tachment.u ?

Si = 5:cle gas scurce term (CI/se:)
,

S = Psci:ic:ine source term (CI/sec)
..

52 = nn:13 cc:y CCF (MREx.'HF/u:i/:c,

-Sa = inyrcic CCF.(MREM /h;/ sci /cc; -

1,
n :ksnee- A.

:ne c se assessmen; w:rgsr.eet (Atta:n=en f +) a c ::lete:
*

e. : ::r ::

. -g-
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CASE I: SECONDARY SIDE RELEASE.

A. Reactor Coolant Activity
|

| Is the |

| RMLI (RC Letdown Monitor) 1 -- YES -- Enter the RML1 High Reading = A1 = CPM
| High Channel Reading in epm |
| available? (Y/N) | Calculate the RCS Activity

iny=( + 22) = (Enter Rem D1 in McMon D)43 DI
| CWtc.M
NO Fill in the blank and drele,the appropriate item in Section E
I

| Cl = "RML1 High Channel Reading of CPM indicating
| Al D1

| -------------- GO TO SECTION D ---------------------------------------------
i is the |

| RMLl (RC Letdown Monitor) 1 -- YES -- Enter the RML1 Low Reading = A1 = CPM
| Low Channel Reading in cpm |
| available? (Y/N) | Calculate the RCS Activity

iny=( .;.1220) = (Enter Item Di in Section D)33 D1

L | ctitc %
y NO Fill in the blank and ts+ste. the appropriate item in Section E

I

| Cl = "RML1 Low Channel Reading of CPM indicating
| Al 01
1 -------------- GO TO SECTION D ---------------------------------------------

1 is tic |

| most Recent RCS Simple Gross | - YES -- RCS Activity in uc = (Enter Item D1 in Section D)
| Ret 3 Gimna Activity in uc/ml | E D1

D| ay111able? (Y/N) | uc
| C1 = "Most Recent RCS Simple of mT"
l

_ _ _01___,____ __-- ._____._

l cnu
NO Fill in the blank and 14. scl.q appropriate item in Section E

I '

I -------------- GO TO SECTION 8 ---------------------------------------------

RCS Activity p
in y = 0 = D1 (Enter item D1 in Section E

cat %
Cl = FSAR Assumption of 1% FF and 360 uc Gross Beta Gammi activity. (Fill in the blank and efTrle the

H appropriate item in Section E.)
GO TO SECTION O

.
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'

.

CASE I: SECONDARY SIDE RELEASE

D. DISG Tutx! Rupture Leakrate

I
l Is the |
|'Identirled RCS Leaktate 1 -- YES -- Enter the identified Leaktate = GPM

in GPM | 'DT (Enter Item lI2 in Section D)
.wallable? (Y/N) |

'

I C2 = " Identified RCS Leakrate of GPM"
l Y
NO (Fill in the blank and Mthe-appropriate item in Section E.)
I Cne Cg -

| ----------- GO TO SEC T I ON C -------------------------------------------------
|

|

|

|
|

| Is the 1 -
,

| Unidentified RCS Leak- 1 -- YES -- Enter the unidentified Leaktate = GPM-

Y | rate in GPM | T (Enter Item D2 in Section D)
I available? (Y/N) |

| C2 = " Unidentified RCS Leakrate of GPM" r
-| Y G

NO (Fill in the blank and circlesthe appropriate item in Sectiong.)
| CktCW
l -- GO TO SECTION C --

Leakrate = 400 GPM = D2 (Enter item D2 in Section D)

C2 = FSAR Assumption of 400 GFH leaktat[e(Offele the appropriate item in Section
cy s c et, g

-------- GO TO SECTION C -----------

.

O

e

9



CASE I: SECONDARY SIDE RELEASE,

,

C. Transport Fractions

i

*#'| Is there a direct release of | - NO - Radiciodine Trans
I steam to the atmosphere (Y/N) | Fraction = 3
| | (Enter Item D3 in Section D)

|

| C3 = Condenser Off-Gas Release
YES Claic- the appropriate 1Lem in Section Ep

I cWeek
l ------- GO TO S EC TION D ----------------------

1 Is |
| A fraction of total steam | - NO - Radiciodine Transport
i flow through the condenser | Fraction =1 = D3
| hotwells? (Y/N) I (Enter Item D3 in Section D)

|

I C3 = Direct Release of Steam
| *n the Atmosphere '

YES 'Circh the appropriate item in Section E)
I "encg

-------- GO TO S ECTION D --------------------

Ehter the fraction of steam flow directed to the condenser hotwell as (A) .(, S E C t Ant t. . ) " Mt Aw n sen west. e r.. w e e rs s " 4 rT M H = e a t E
'-

.ocn 5
Radiciodine Transport Fraction = ( (g) * M) + M1 - (g) ) * O = 4

= = D3 (Enter Item D3 in Section D)

C3 = Combined Release of Steam to the Condenser arid firectly to
Atmosphere (CL.:1p the appropriate item in Section E)

cases
-- GO TO SECTION D --

. .

*

9

-13-
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CASE I: SECONDARY SIDE RELEASE,

.,
-

---- ---------------------------- - WDRKSH EET A --------------- -----------

D. ' Dose Assessment Calculation ,

~

D1 = Reactor Coolant Activity in (uc/ml) from Section A

D2 = Primary to Secondary Leakrate in (GPM) from Section B

D3 = Radiolodine . Transport Fraction from Section C

Noble Gas
Source Term

in (, )= SE-5D1 D2
* .

=

S1

Radiciodine c

Source Term

in (s }* 2.5 E-6D1 D2 D3
* * .

=

S2-

.

-- GO TO SECTION E --

S3 = 4E5 MREM
T
uci
cc

S4 = 1.6E9 MREM
HR
uci
cc -,

.

e

o o

@ %) TO *Tt K D&% % DN
38tW $ 1 T 84< $ Y t M i

' s

-14-

o
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WORKSH EET A ------------------------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - -

det t CK .* ,

E. Dose Assessment Assumptions-(% appropriate entry and fill in the bla'nk)

ue
C1 = L7 "RML1 High Channel Reading of CPM indicating Ea

Al D1

ue
T"\ "RML) Low Channel Reading of CPM indicating E"-

Al 01

ue
D "Most Recent RCS Sample of E"

D1

uc
p FSAR Assumption of 1% FF and 360 E

M " Identified RCS Leakrate of GPM"C2 =

02

O " Unidentified RCS Leakrate of GPM" -

~

D2
.

_Q C2 = FSAR Assumption of 400 GPM Leakrate,

D C3 = Condenser Off-Gas ReleaseC3 =

39 C3 = Direct Release of Steam to the Atmosohere
_'

o C P- 60
D C3 = Combined Release of Steam to the Condenser and

~ ri
Directly to Atmosphere

.

+

4

-15-
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CASE II: EACTOR BUILDING RELEASE
.

.

A. Accfilent Selectton

|

I I

I Is the release associated |

| with a spent fuel handling | -- NO -------- Go to Section B----------

| accident? (Y/N) |

'
cdec%

C1 = Spent Fuel Handling Accident in the RB (CW the appropriate item in Section F
YES

I
I

I i
| is the ntaber of | -- NO ------------------ C2 = Number of damaged fuel rods is FSAR postulated 208
1 dimiged fuel rods | C Wece(
l available? (Y/N) 1 (CtTele the appropriate Ites.e In Section F)

I wid t-
| <M Noble Gas Concentration

d YES U

'. , s.6g Jf;vo* sne "
,P 1.7 = El (Enter,in Section E), . _ . - - - ( ),

r --^ =

. ' Enter the number of dimaged fuel rods = A1 = Radiolodine Concentration
/ :pTh E L

2 = Actu11 number of damaged fuel rods guct) 1.5E-3 = E2 (Enter,in Section E)
./ I:( c.le.the appropriate item in Section F) cc =

s e.q
/ Reactor nullding GO TO SECTION D ----

f Noble gas concentration ( gg) = (1.7 . ) 208 $_.

Al ggp gg*

uci = El (Enter in Section E) 5" et#p#= .

, #
1 9

Reactor nullding g
'- '

Hadiolodine Concentration (uci) * II'5E-3 * } 208
cc 4Al

36 7 O.
= E2 (Enter in Section E) -- GO TO SECTION D --

*

=
.

- 1

.-. - . . . ....---. - . ...._ _ .
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CASE II: REACTOR BUILDING RELEASE .

.

O. Reactor Coolant Activity

|

| Is the | .

I HMLl (RC Letdown Monitor) 1 -- YES -- Enter the R1 high reading = A1 = CPM

i liigh Channel- Reading in cpm |
| Available? (Y/N) | Calcula'te the RCS Activity A1 -

~

iny=( 4 22) = = A2 (mter Rem @n Miongg

ND
. I Cl = "RML1 High Channel Reading of CPM" ~

l cAten Al

I (C1 4 ppropriate item in Section F)-
1

I -- GO TO SECTION C --
1

I
I

I Is the |

| % 1 (RC Letdown Monitor) 1 -- YES -- Enter the RML1 low reading = A1 = CPM

i Low Channel Reading in cpm |
| Available? (Y/N) | Calculate the RCS Activity

in [ = ( 1220) = = A2 (Enter item A2 in SecL0gg

n0
l<

j | C1 = "RMLl Low Channel Reading of CPM"

i | cdec% Al

I (CtrelA appropriate item in Section F)

-- GO TO SECTION C --

:
,

; '

.

,

,.

'

.

--_. _
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CASE II: REACTOR BUILDING RELEASE --

H. Reactor Coolant Activity
-

e.

-| Bised upon in-core Instru . |
I mentation does the ED | -- YES -- Reactor Building noble gas concentration
i suspect fuel melting? -| y

~

(*)=5./E3( ) = El (Enter item El in Section E)|
| Reactor Ing radiolodine concentratton

h ($) =-9,564,(]f) = E2 (Enter item E2 in Section E)
I Cl = Fuel mejting as indicated by in-core instrumentation-

~

l (Ctrele appropriate item in Section F)
'

| cwt c %
| | -- GO TO SECTION O --
| Dised upon in-core instru- | '

| mentation does tic ~ED sus- | -- YES ------------ Reactor Building noble gas concentration
I pect fuel cladding damage? |
I I

(*I)=160("f) = El

| Reactor Building radiolodine concentration
f) = 13 ( j h = E2( i

1 Cl = Fuel claddi dama
Cffpg net **g**rtge as indicated by in-core instrumentstlon| Tvt e e, sq.e c.m p3

1 - GO TO SECTION D --
1

| Enter RCS Activity in ue = = A2 (Enter item A2 in Section C)
i #4r;t itecent itCS Sample Gross 1 - YES -- iiiT
| Beti Gamma Activity in uc/ml | C1 = "Most Recent RCS Sample"

| (Circle appropriate item in Section F)-

|

| -- 00 TO SECTION C --
I
NO ----- =--------------------------- Reactor Building noble gas concentration

''+)
(y) = 160 = El (Enter item El in Section E)>

Radiolodine concentration
,

I
([) = 13 = E2 (Enter item E2 in Section E)

C1 = "FSAR assumed fuel cladding damage",

|
-

(G4+ ele,sopropriate item in Section F
| cite en

-- GO TO SECTION D --
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CASE II: REACTOR BUILDING RELEASE J
.

C. Calculation or Reactor Du11 ding Radlonuclide Concentrations-

|

| -| C1 - FSAR assumed fuel cladding damage
i Is the total number of | .c ggeg
I gillons of RCS leakage into l -- NO -- (0+sste the appropriate item in Section F)

, .;
| the Reactor Dullditw) | '

I iva11able? (Y/N) | Reactor Bullding noble gas concentratton
( ) = 160 = El (Enter item El in Section E)

I
| Radiolodine concentration

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

--00-TOSECTION[D
'

1 -- -

I
j YES '

: I

i i Enter the total number of gallons = = A3 (Enter item A3_ belt
i I
j | C2 = Actual number of gallons of RCS leakage into the

|

| Reactor Building (Citele the appropriate item in Section F)
| C$tew.

I

{ calculate the Rector Dullding Noble Gas Concentration (uct) *
cc

El (Enter item El in Section E)( 2950) 5.6E10 = =. .g 33

j Reactor Building Ridlolodine Concentration (* ) * *

c
1

E2 (Enter item E2 in Section E): ( 56) 5.6E10 = =y 33. .

'
*

-- GO TO SECTION D --

!
.

j .

. - . . - - ,
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CASE II: EACTOR BUILDING RELEASE *

D.- Calculation of Reactor 'Du11 ding Leakrite

I
l

. .

.
I A4 = 50.6 psig

1 Is the actml Reactor l
i Building internal pressure I -- NO -- C3 = FSAR postulated 85 pressure of 50.6 psig
i indicated on PT-2917 (Y/N) I egg, -

1 I (% the appropriate item in Section F)
|
| Enter item A4 below and perform the calculation
I i '

ES I.

I I
I I

Enter the actml pressure A4 |
. I

C3 = Actual RB Intermi pressure m ; A. 6. I

.I
(Ctreit the appropriate item in Section F) I

l Icescq
I I
I I
I I
I I
I |

Calculate the.actuil RB leakrate ( )

-g -csc i

( g ) 2) p[-C 7, = (,sec)= (R" 7 = E3 (Enter item E3 in Section E)

-- 00 TO SECTION E --

.

9
ee **

*
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------------- - - ---------------------------------WORKSHEETA------------------------------------------------

.

CASE II: REACTOR DUILOING RELEASE

E. C31culation of Reactor th11 ding Source Terms
f g rfs. 2%Ces

Noble gis source term ( ) g g ?, S 3, A A S 4

S3 = AE5 HREM N'O *f DOSL
'

=( ) E6 =
El E3'*

S1 Y ps,sweg sper7
C

R3diolodine source term (3e ) M WMM g ,
=( 6 = M = 1.6E9 mEM*

E2 E3 S2 M1
uct

C $ t C M rit f_ Eo A cc

F. Dose Assessment Assumptions (Mrele and fill in the blank items if applicable)

t] Cl = Spent fuel handling accident in the Reactor Building

C C2 = Number of damaged fuel rods is FSAR assumed 208

Q C2 - Actu11 number of d3miged fuel rods is
Al

i] Cl = RML1 high clunnel trnding of CIH
Al

Q..Cl=RM.] low channel reading of CPM
g,

C Cl = Fusi melting as indicated by in-core Instrumentation

C Cl = Fuel cladding damage 1s indicated by in-core instrumentation
_

Q C1 = Host recent RCS simpic

Q Cl = FSAR assumed fuel cladding damage .

.

C C2 = Actual number of gallons of RCS leakage into the Reactor Du11 ding

R C3 - rSAs postulated R.9 pressure or so.s osto

DC3 = Actoit Ro pressure nr osin
M
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CASE III: AUXILIARY AND FUEL HANDLING BUILDING RELEASE
'

- -

.

t

A. Accident Selection '

'

l
I Has a grab sample been i
l obtained of the affected 1 -- YES - GO TO SETION 8
I area and analyzed on a geli l
I spectrophotometer? (Y/N) i

I

i
NO

l
|

| Does the accioent involve |
I fuel assembly damage in the 1 -- YES -- GO TO SECTION C
l spent fuel pool? (Y/N) |

,

1
NO

I

I *

|
| Does theJccident involye |
| fuel casTsdrop during trans-l -- YES -- GO TO SECTION D'

| for operation? (Y/N) 1

-

NO
I
I
I

| |
| Does the accident involve 1 -- YES -- GO TO SCTION E
I a waste cas release? (Y/N) |

|

|

NO -------- GO TO SECTION F --

.

t

+

5

i

f

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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CASE III: AUXILIARY AND FUEL HANDLING BUILDING RELEASE.
,

8. Source Term Generation Based upon a Grab Sample

Calculate the noble gas source term in (,h) where
uc

B1 = total E of noble gas isotopes as indicated in sample

B2 = ventilation flowrate from affected building in CFM

Noble gas source term = x x 4.7E-4 = CI
81 82 51 see

Calculate the radiciodine source term in (,h) where
ue

B3 = total E of radiciodine isotopes as indicated in sample

82 = ventilation flowrote from affected building in CFM
CIRadiolodine source term = x x 4.7E-4 = (sec) *83 B2 52

Ehter 51 and 52 in Section F
4

Enter the Time /Date of the sample in the blank below
-

C1 - Grab sample analyzed on a geli spectrophotometer at
Time /Date

cdecg
(C1,cis the appropriate item in Section Tbs 0 Pf A L 853 W WS
-- GO TO SECTION F --

-
.

e

s

'
0 0 g ,

e

i

i

O

t
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CASE III: AUXILIARY AND FUEL. HANDLING BUILDING RELEASE
-

. .
,

,.

C. Fuel Assembly Damage in the Spent Fuel Pool

Noble gas source tem (s }* 4*2
(Enter S1 and S2 in Section F)

51

Radiciodine source tem (s )= 7.5E-4

52

C1 = FSAR postulated fuel assembly damage in the spent fuel pool
ettu t

(eiTe24 the appropriate item in Section F)

-- GO TO SECTION F --

D. Fuel Cask Drop During Transfer Operation (Enter S1 and S2 in Section F)

- Noble gas source tem (s )= 1.2E-3
51 .

Radiciodine source tem (s )= 4.5E-4

52..

C1 = FSAR postul'ated fuel cas(drop during transfer operation
c Hec % .

(Cit,cla the appropriate item in Section F)

GO TO SECTION F ----

.
-

*
i,,

I
,

e

0

| ..

<

*

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _
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CASE III: AUXILIARY AND FUEL HANDLING BUILDING RELEASE
--- -

,

E. Waste-Gas Decay Tank Rupture

Noble gas source term (s )= 26 (Enter S1 and 52 in Section F)
. 51

Radiciodine source term.(s )= .004

S2~

C1 = FSAR postulated waste gas decay. tank rupture

(esscle appropriate item in Section F)
c *tc<

~

"

GO TO SECTION F --' - -

-

h

.

e

d

1

4 -
.

%

-- e - _ _ _ _ ,=_.__m_____ __ . - + - . _ - , . --.v. .-e. . . - . _ _ , . . - ,_



. ,

'

CASE III: AUXILIARY AND FUB. HANDLING BUILDING RELEASE
,

*
.

F. Dose assessment assumptions
cHux TWT En4-

(L%cJe and fil.1 in applicable items)

t9 C1 = Grab sample analyzed on a geli spectrophotometer at
*

Time /Date
LN C2 = ventilation flowrate of CFM
'

B2

C C1 = FSAR postulated fuel assembly damage in the spent fuel pool

C C1 = FSAR postulated fuel cask drop during transfer operation

D C1 = FSAR postulated waste gas decay tank rupture

S1 = (CI/sec)

S2 = (CI/sec)

53 = AE5 (MREWFR/uci/cc) ;
.

,

S4 = 1.6E9 (MREWHR/uci/cc)

E M.M#L z%M St , SE, 53, wg M om pt.s

D0% 4. M St SSv"M T E R f f 7, y Wheft mb dT" t,

*

.

s
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ATTACm ENT X. DOSE CONVERSION FACTOR CALCULATION
-

--------------------------- Instructions for Using Attachmentg------------------------

1. - Select a DCF calculation from the posted menu:
"

'A. Whole body DCF calculation based upon gamma spectrum analysis. '

I

-- GO TO SECTION A ---

B. Thyroid DCF calculation based upon a gamma spectrum analysis.

- GO TO SECTION B --

C. Whole body DCF decay correction (assumes I hr elapsed time from original sampleanalysis).

-- GO TO SECTION C --

D. Thyroid DCF decay correction (assumes I hr elapsed time from original sample
analysis). ;

-- GO TO SECTION D --
D.

E. Default DCF ( F) calculations

-- GO TO SECTION E ----

2._ For the selected DCF calculation determine the whole body or thyroid DCF, S3 and S4 -
respectively.

3. Ehter the following items on the dose assessment worksheet (Attachment I Section 4.0).

53 = Whole body DCF (MREN/HR/uci/cc)

S4 = Radiolodine DCF (MREM /HR/uci/cc)
" 4. Attach to the dose assessment worksheet (Attachment I) a completed Worksheet B.

..

e

.

L).

. - - _ - . -. . . - - . . . . . . . . ._. . . _ . -- . - . .
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A. WHOLE BODY DOSE CONVERSION FACTOR (WBDCF) CALCULATION.

,

------------------------- Utilizing the Attachec Worksheet ---- - - - - - --

1. Enter the Date/ Time of the sample analysis.
Os

Enter the Concentrations in (h) for the listed nuclides in coltan 2.
2.

'

3. Multiply the concentration of the listed nuclides (coltsnn 2) by the photon ene y
(column 3) to obtain the photon contribution (colten 4). Enter the Photon Contributi!in column 4.

4. Determine the total concentration of the listec nuclices by aoding items a.-e. of
column 2. Enter the Total Concentration as item A1.

5. Determine the total photon contribution of the listed nuclices by adding items a.-m. <column 4. Enter the Total Photon Contribution as item A2.
6.

.

Enter items Al and A2 in equation A-1.
Calculate the WBDCF on the worksheet as item <

..

r

m..-

G

$

e

*
.

4

4

e

- .- .-. _ _ ._



l
WORKSHEET B- - - - - - - - - - - - - - - - - - - - - - - -------- -- -----

-------|-
.

\

WBOCF Calculation , l
1

Sample
Date/ Time

i I I
COL 1 | COL 2 | COL 3 l COL 4 i-

I N. I I
;

' M>clide | Concentration Photon Ehercy | Photon Contribution
'

I i I Na.) KR 85M | [G+ 1X .18 |=,. - C . I '2 - N
,

.

I / I i / \b.) KR 85 | |X .0022 l= \.., ,

l | I

| =/ jI,

.c.) KR 87 | 4 iX .79
'

- 2.t g~

I I I( id.) KR 88 i IX 2.2 | 3.52 m
' '

'

i 1 I I
o.) XE 133M i |X .02 1=4 .3

/
'

. v. ,

I I I
-

I' |X .03 | = , - G.72 l.
'

f.) XE 133 | 24 -*

~

I
i

I I /g.) XE 135M | I IX .53 |= /
-

I : 1 I /.h.) XE 135 | - ?.0 L |X .26 |= '- C.??
'

'

-

I I I
~ ,

s ,
/>

1.) I 131 l \ / |X .39 |= 1 ./
I x I l i /j.) I 132 I v/ iX 2.2 l= ! /

k.) I 133 I IX .6 = ~

l I i
1.) I 134 | |X 2.6 I= '

I I I
m.) I 135 | |X 1.5 |=

Total Conc. = w Total Photon Cont. = W
Al A2

Equation A-1 WBDCF Calculation:
''

WBDCF in MREM
HR
uci
cc

_

Sample Date/ Time

=( .:. - ) . 9ES = 4xJ03 ~
m: m s> -

LE
-. -. - . ..
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B.
THYROID DOSE CONVERSIDN FACTOR (TDCF) CALO14 TION

'
.

-------------------------- Utilizing the Attached Worksheet -------------
1. Enter the Date/ Time of the sample analysis.

su U t.I le t2. Enter the Sample Concentrations.for the listed nuclides in column 2.
v

.3. Multiply the nuclide concentrations in column 2 by the isotope DCF in column 3 to
obtain the isotope contributions (colunn 4). Enter the Isotope Contributions incolumn 4.

4. Determine the total concentration for the listed nuclides by adding items a.-e. ofcolumn 2. Enter the Total Cor:entration as item A1.
5. Determine the total isotope contribution for the listed nuclides by adding items a.-ecof column 4. Enter the Total Isotope Contribution as item A2.
6. Enter items Al and A2 in equation B-1.

7. Calculate the TDCF utilizing equation B-1.
Enter the TDCF as item S4 on the workshee3

!
.

.*

e

S

e

e

O

\

2i
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WORKSHEET B-- - --
- --- -

.

Thyroid DCF Calculation.

,

Sample -

Date/ Time "

.

I I I
COL 1 | - COL 2 | COL 3 | COL 4 !

l. 1 1 Isotope. I

Nuclides | -Concentration | Isotope DCF | Contributions -

I l i
-

a. I 1 31 | | 1.6E9 |
'

I i 1.
b. I 132 | | 7.9E7 |

| | |c. I 133 I i 5.4EB l
i I I'd. -I 134 | | 4E7 |.

| | 1
o. . I 135 | | 1.6EB |

'

!
'

.

Total Concentration =' Total Isotope Contributions =
Al A2

' Equation B-1 TDCF Calculation:.- *

.TDCF in- MREN
HR
uci
cc

a( + ).=g g g

.

6

'

.

.
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C. WFOLE BODY DOSE CONVERSION FACTOR (WBDCF) DECAY CORRECTION,

----------------------- Utilizing the Attached Worksheet -------
------ --

1. Enter the Date/ Time of the original sample.
iu pA**/c t

2. Ehter the Original Concentrations for the listed nuclides in column 2.
|

3. Multiply the original nuclide concentrations (column 2) by the remaining fraction
.

(colunn 3) to obtain the present concentration (colmn 4). Ehter the Present |Concentrations in column 4. Factors in column 3 account for I hour decay.

4. Multiply the Present Concentration (column 4) by the photon energy (column 5) for the
listed nuclides to obtain the photon contribution (column 6). Enter the Photon
Contributions in column 6.

5. Determine the total concentrations for the listed nuclides by adding ' items a.-m. of
column 4. Enter the Total Present Concentration as item A1.

6. Determine the tot 1 photon contribution for the listed nuclides by adding items a.-m.
of column 6. Enter the Total Photon Contribution as item A2. ,

i7.- Enter items Al and A2 in equation C-1.
',

8. Calculate the WBDCF utilizing equation C-1. Enter the WBDCF on the worksheet as
item S3.

9. The elapsed time between the original concentrations and calculated WBDCF is 60"

minutes. Determine the date/ time of the calculated WBDCF by adding 60 minuteTto the
original sample time. Enter the date/ time on the worksheet.

.

. _ . _ _ - __ _ -_ __ ._ _
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--- - - - - - - - - ------ WORKSHEET B --. . - * - - - - -- - - - - -

(WBDCF Decay Correction),

;
Original Concentration _

Cate/ Time
. .

-

1 I I I |
;

COL. 1 | COL. 2 | COL. 3 i COL. A l COL. 5 I - COL. 6I| Original | Remalising" 1 Present. I Photon i Photon!
'

Nuclides Concentrations! Fraction Concentrations' EherQY (Contributicins| 'p) I
,

, I
e

a. KR 85M 0.86 | .18 .

b. KR 85 | | 1.00 | | .0022 II I I I I
'

c. MR 87- | i 0.58 I I .79 || |
. I I Id. KR 88 | | 0.76 | | 2.2 |I I I I I

'

e. XE 133M 'l l 0.987 i ! .02 |1 I I I I
'

f. XE 133 | | 0.995 | | .03 1 !I I I I Ig. XE 135M | | 0.08 | | .53 I

-

I I I I Ih. XE 135 - 1 I 0.93 | | .26 Ii l | I i1. I 1 31 l~ l 0.996 | | .39 || | | | |j. I 132 | | 0.74 | | 2.2 |1 I I I Ik. I 133 | | 0.97 | | .6 11 I I I I

-

1. I 134 I i 0.45 l | 2.6 II I I I Im..I 135 | | 0.90 | | 1.5 l

Total Present Total Photon
Concentration = Contribution =

Al A2
.

Equation.C-1 WBOCF Calculation:,

.'
.

WBOCF in MREM
HR
uci

Oate/ Time (cc of decay corrected DCF
'

o(~ - A2 Al S3
)* *

i
.

47
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; D. THYROID DOSE CONVERSION FACTOR (TDCF) DECAY CORRECTION
-

------------------------- Util izing the Attached Wo'rksheet -------------------
1.

-

Ehter the Date/ Time of the original concentrations.
iu Ed/c c2. Ehter the Original Concentrations.for the listed nuclides in column 2.

'.o

3. Multiply the original nuclide concentrations (column 2) by the remaining fractiori
(column 3) to obtain the present concentration (column 4). Ehter the Present *

Concentrations in column 4. Factors in column 3 account for I hour decay.
i

Multiply the present concentration (column 4) by the isotope DCF (column 5) for hw4.
listed nuclides to obtain the isotope contributions (column 6). Enter the Isotope
Contributions in column 6.

5. Determine the total concentrations for the listed nuclides by adding items a.-e. of'

column 4. Ehter the total concentration as item A1.

Determine the total isotope contribution for the listed nuclides by adding items a.-e.6.
of column 6. Enter the total isotope contribution as item A2.

;

7. Ehter items Al and A2 in equation D-1.
-

8. Calculate the TDCF utilizing equation D-1. Ehter the TDCF as item S4 on the worksheet.;,

9. The elapsed time between the original concentrations and calculated TDCF is 60-minutes. Determine the date/ time of the calculated TDCF by adding 60 minutes to the
~-

time of the original sample. Enter the date/ time on the worksheet.

.

9

2. S
)
:
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_ - WORKSHEET B --

- - - - - - - - - - - -
-.

THYROIDDCFDECAYCORREbTION
i

Original Concentration
Date/ Time '

| I I I ICOL. 1 | COL. 2 | COL. 3 l COL. 4- | COL. 5 l COL. 6 - !.

| Original | Remaining | Present i Isotope i Isotope iNuclides ' Concentrations! Fraction 'lConcentrations! TOCF ' Contributions1 1 I Ia. I.131 | | 0.996 1.6EP || .I i i 1
'

b. I 132 | | 0.74 7.9E7 |
--

1 I i 1 Ic. I 133 | |- 0.97 5.42 li I I I Id.' I 134 I i 0.45 4E7 1
'

I 1 1 1. Ie. I 135 | | 0.90 1.6EB l
t

I
Total ^

Total Isotope ',
Concentration = Contribution =

Al A2 -

Ecuation D-1 TDCF Calculation:

TOCF in. MREM
.HR-
uci
cc,

:

( )*
A2 Al S4

*

Date/ Time

1

9

9

b

%4

29
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E. DEFAULT DOSE CONVERSION FACTOR (DDCF) CALCLLATION
~

.
,

.

--_______________._____---- Utilizing the Attached Worksheet --- - -- _-

1. Enter the Date/ Time of reactor shutdown.

2. Ehter the Date/ Time of the requested (DOCF) calculation. [
3. Determine the time since reactor shutdown by substracting the time (Item 2) from!the

time (Item 1).

4. Select the proper accident classification from colum 1. Circle this item. '

5. Select the proper " time after Rx S/D" from column 2-10. Circle this item.
6. Ehter the whole body dose conversion factor (WBDCF) and thyroid dose conversion factor

(TDCF) as items S3 and S4 on the worksheet.
.-

e

I
t

t

.--

e

"ho

- ww,r" wT- w ="a wm'- -'v - V ------w-7r---
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.

--- WORKSHEET B --- - - - - - - -- ---- -- -_

f

DDCF Calculation ,

1. Reactor shutdown Date Time

2. DOCF calculation Date Time
~

,

j 3. Time . (hrs.) from Rx SD Hrs. *

|-

Column 1 | Col 2 | Col 3 | Col 4 | Col 5 | Col 6 i Col 7 i Col 8 | Col 9 i Col 1
-

Accident | . TJHE FROM REACTOR SHUT DOWN IN HOURS ,

ClassificatioA I O 1 1 2 l 4 6 | 8 | 10 12 | 24
+ OTSG Tube Rupture
A BOCF'- -~ # .'l | | (

|2.15 ll.8E5 ll.5E5 11.0E5 18.0E4 16.4E4 15.5E4 ,
|i

14.8E4 13.3EA
TDCF -15.8EB '6.1 2 6.4EB '7.l EB 17.7EB '8.42 19.1EB 9.82 1.3E9

Fuel Handling (RB) | 1 i | |
WBDCF |2.7EA 12.7EA 12.7EA 12.7E4 12.7EA 12.7EA |2.7EA 12.7E4 12.7E4
TDCF- ll.2E9 ll.3E9 lI.3E9 II.4E9 1.4E9 1.4E9 1.4E9 lI.4E9 1.5E9

i Fuel Handling (Fre) | | | l | , !
WBDCF 12.4EA 12.4E4 12.4E4 12.4EA 12.4EA 12.4E4 12.4E4 12.4EA ,12.4E4
TDCF 'I.6E9 ll.6E9 1.6E9 1.6E9 1.6E9 'I.6E9 1.6E9 1.6E9 !ll .6E9-

s, Rod Ejection', !
, l'" - WBDCF" " 11 .4 5 ll.2E5 11 .1 5 19.954 19.0EA 18.5EA 18. LEA 17.8E4 17.2E4

TDCF 'I.2E9 lI.2E9 1.3E9 ll.3E9 1.4E9 ll.4E9 ll.4E9 lI.4E9 11.5E9
Waste Gas 1 |

WBDCF 15.5EA 14.9E4
, I l | | | |
14.5E4 13.9E4 13.5E4 13.2E4 13.1EA 12.9E4 12.7EA

TDCF
--

15.4EB ' 6.l EB '6.6EB 17.7EB 18.5EB 9.2EB 19.7EB 1.0E9 ll.2E9--

Others | , I | 1 I . I,

WBDCF 18.25 17.0E5 16.0 0 14.6E5 13.7 5 13.0E5 12.6E5 12.25 11.3D
[ TDCF 13.8EB 14.6EB 15.3EB 16.2EB 16.9EB 17.4EB 17.9EB 18.3EB ll.0E9
,

WBDCr = 4 =

j=TDCF =
7

vS

1

e

, i

,

s

9

%)'
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ATTACH 4ENT HYDROGEN PURGE CALCULATION.

The RAC shall complete this attachm should the Bnergency Director (ED) decide that a
hydrogen purge of the reactor building (RB) is necessary in compliance with EPIP 1004.4
Item 3.1.2.b. The purpose of this procedure is to provide the (ED) with guidelines for the
reactor building ventillation flowrate.

1. Date Time

2. Obtain and analyze a reactor building post-accident sample in accordance with EPIP ,
1004.31 Item 4.8. Determine the noble gas and radiciodine airborne concentrations in
accordance with EPIP 1004-7 Attachment IX Item 2.1. List the noble gas airborne '

concentration (Item A1) and the radiciodine airborne concentration (Item A2) below. ;

Noble gas airborne concentration .

(A1) (uC1)cc

Radiciodine airborne concentration
(A2) (uC1)cc

3. Determine the dispersion factor (X/Q) at the exclusion area (EA) in accordance with
Attachment II. List the (EA) dispersion factor (as Item A3) below.

,

'Exclusion area (EA) dispersion factor
A3

(sec 3)
-

meter

4. Determine the whole body and thyroid dose conversion factors (DCF) in accordance with
Attachment X. List the whole body DCF (WBDCF) as item A4 below. List the thyroid DCF-

(TDCF) as item AS below.

Whole body DCF MREM
(A4) HR

uC1
,CC

Thyroid DCF MREM

(A5) HR
uti
cc

5. Calculate the (RB) ventillation flowrate that corresponds to 1000 MREM whole booy dose
rate as shown below. HR

62.2 x 0 '( ( A1 ) (A3) (A4) (A6)
* * *

.

~

6. Calculate the (RB) ventillation' flowrate that corresponds to 5000 MREM thyroid oose
committment as shown below. Hr

7l y x 10 4 ( (A2) (A3) (A5) } (A7)
* * *

7. Compare calculated (RB) venit11ation flowrates (items A6 and A7). Choose the most
limiting of items A6 and A7. Explain to the ED that this flowrate would yielo
exclusion area dose rates consistent with EPIP 1004.4 criteria. Also, that

continuation of the purge for one hour would yield dose rates consistent with the EPA
lower limit PAG's.
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Instructions for Utilizing Annex I ------------.------------------------------
,

1. Identify the release pathway. Select an effluent monitor.
.

2. Select the appropriate thumbrule from Table 1 or 2.

: 3. Complete the worksheet by calculating the ratio of actual to assumeo
conditions for the listed parameters. As an example;-

RM-A5 is reading lE5 CPM (Enter in Col. B)
.Concenser off-gas flowrate is le SCFN (Enter in Col. C)
-The oispersion factor at the exclusion area is 1E-5 sec (Enter in
Col. 8) M3

Thumbrule #1 from Table 1 should be utilized. The worksheet should be
completed as follows:

- Affected | Ratio | Ratio | Ratio ICorrection luncorrectedi -Correctec
Monitor | Col. B l Col. C | D l Factor | Dose Rate i Dese Rate

1 | | | | |

RM-A5' | 1E5 = .1 | 10 = .5 llE-5 = .1 | .1x.5x.1 | .01 MR l.01 x .005 =
| If5 l 26. 11E-4 -| = .005 I IW 15E-5 M_R,*

I .I I I I i HR

I I I I I I

The correction factor is the proouct of the incivioual parameter
. ratios. The corrected dose rate is the proouct of the correction factor~

.and the uncorrecteo dose rate.

4. Enter the corrected cose rate on the dose assessment worksheet
(Attachment.VI). Attach to the ocse assessment worksheet a completec
Werksheet D. Enter "thumbrule" in items S1, S2, S3, S4 ano SS.

.

4

.

4

4
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= v 1 - TABLE 1>
. .

__

. .

Low Ranoe RMS Thumbrules for Dose Protection
G = Gaseous Channel

- RI = Radiolocine Channel-
,

1-
.

.I I I

Column A | Column B | Column C Column D | Column E
'

i i |

Monitor | Reading | Ventilation | Dispersion | Dose Rate
| | Flowrate | Factor
| | | | MREM /HR i

- | CPM- | CFM | sec/M3 | WB

1 I I i
1. RM-A5G | lE6 | 20 | 1E-4 | .01-

| | .I I

2. RM-A8G- | 1E6 | 1E5 | 1E-4 | 50
I | | 1

3. RM-A8RI | 1E4 * | lE5 | 1E-4 | 100 **
I I I I

4. RM-A9G | 1E6 | SE4 | 1E-4 | 25
| | | | .

: 5. RM-A9RI | 1E4 * | SE4 | IE-4 1 50 ** ;

* CPM
MIN

- ** MREM Thyroid Dose Committment ---

HR

---------- - ------------------- W O RKSHEET D ------------------ -----------

-Affected | Ratio | Ratio | -Ratic ICorrection luncorrectedl Corrected
Monitor 1 -Col. B | Col. C l Col. D I Factor | Dese Rate | Dose Rate

i i 1 - I I i
.

l I | | | |

| 1 i i i i

i l | I I I

i 1 l i I i

i l I I I I

I i i i i I
. , .

I I I I I I

l. I -1 I I i

I I I ~l 1 -l
.

. .

.

,

4

d

.

S

* -24-
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' , ', . [. ' ATTACHMENT XII . TABLE '2
.

Mich Rance RMS Thumbrules for Dose Protection
G = Gaseous Channel

i l i i
Column A | Column B | Column C 1- Column D | Column E

1 i i i
Monitor | Reading | Ventilation .1 Dispersion | Dose Rate

fFlowrate(CFM)| Factor (sec)| MREM /le(WB)| (CPM)

1.RM-A5High(G)| lE6 | 20 | 1E-4 | 25- ,

1 | | -
|

2. RM-G25 (G) !. 3E3: * | 20 l lE-4 I
~ I, .-

1 i l | I

.c - - 3. ~ RM-G26 & 27 *** I lE3 1 5.6E6 ** 1 1E-4 | __ 5'

I I I I-
4. RM-A8 High (G) | 1E2 | 1E5 | lE-4 | 450

I .I i 1

5. RM-A9 High (G) i 1E3 | 1E4 1 1E-4 | 20
~

l
-

1 I I
-

6. RM-G24 (G) | IE2 * | lE4 | 1E-4 h 10
,. ._ .

* MR
M

- ** g
hr

Release via the condenser ofkObET D--------------------------
***

Affecteo | Ratio | Ratio | Ratio ICorrection luncorrectedl Corrected
Monitor i Col. B | Col. C I Col. D I Factor i Dose Rate 1 -Dose Rate

1 i l I i i

i l | I l

i I I I I

I I I I I I

i i i i i i

f I I I I I I

1 i i l i 1 --

l i I I I I(
'

i i i i 1 1

I I 1 I I I
,

;-

,

-25-
:

l'



- - - -

,

' 1004.7
i-: ^.h t ! V

., , ; ; 3 , s/ ( s; i tx66 - Revision ' 6 .

-

- _ . _ . . . -
,

-

,,,
~

ATTACHMENT IX ,
,

_.
.

HIGH RANGE RMS DOSE CALCULATIONS'
.

Section. A System Description"

The High Range RMS is categorized into' three distinct subsystems (See .

4

Schematic):.-

.

1. -Radiciodine Processor Stations

2. Containment Air Sampling

3. High Range Noble Gas Channels .

-
Subsystem (1):

Radiciodine Processor Stations

Three stations allow samples to be obtained independent of radiation monitors ;

.

RM-AS, A8 and A9. The stations are controlled by solenoid valves which
-

actuate flow through one or more of the (3) parallel filter cartridges per:-
,

station. Thii sampling times for each filter cartridge are adjustable on each'~*

local control panel. The filter cartridges must be manually removed for
.

analysis.

Subsystem (2):

Containment Air Sampling

The post accident RB atmospheric sampling station is located at_ the 322' level

of the intemediate building, one floor above radiation monitor RM-A2.

Three-way ball valves are installed in the RM-A2 sampling lines downstream of - I

containmen.t isolation valves. The sampling lines are connected downstream of
.

CM hl, CM-V2, CM-V3 and CM-V4 at P-108'.

.

.

-6-

.

^-'*"'-~~-,n-- , _ . _ _ _ _ , , . _ _ , , . , , _ _ _



rw--

~

1004.7

,. ' FOR USE IN . UNIT I ONLY
Revision 5'

i ATTACHENT IX

HIGH RANGE RMS DOSE CALCULATIONS

SUBSYSTEM 3: HIGH RANGE N0BLE GAS CHANNELS

. MONITOR : EFFLUENT : DETECTOR : RANGE : CONVERSION :- FLOWRATE

DESIGNATION : PATHWAY : TYPE : uCi/cc : FACTOR CPM /pci/cc : CFM RECORD %

: : : : :
RM-A8G High ' : Aux and FHB : GM Tube : IE-2/1E-3 : 1E3 : FR-151

: : : : :

~ RM-A9G Hi gh : RB Purge : GM Tube : 1E-3/1E2 : 2.6E3 : FR-148
: : : : :

RM-G24 : RB Purge : Ion Chamber : 1El-1E5 : 9.5 : FR-148*

: : : : :
RM-A5 High : Condenser : GM Tube : 1E-3/IE2 : SE3 : See Table 8

:. Off-Gas : : : :
*

:
_ _

: : : :

RM-G25- .: Condenser : Ion Chamber : 1E1/1E5 : 1.5 : See Table 1
: Off-Gas : : : :

: : : : : ,

RM-G26 : A S Main : Scintillation : 1E-2/1E3 : 1020 : See Table 1
: Steam Lines : : : : .

'

: : : : :

RM-G27 : C, D Main : Scintillation : 1E-2/1E3 : 1056 : See Table 1
-: Steam Lines : : :

(
. . . . .

. . _ __

- HR/HR/uci/cc.
.

e

a

~.-.
*r.

.

-7-
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f-- ATTACHENT IX .

__

HIGH RANGE RMS DOSE CALCULATIONS
. .

. Section B - Source Term Calculations :

. .
.

-

l'. 0 Calculation of the Radiciodine Source Tern utilizing the Radiciodine '

,

Processor Station. ;

I-

1.1 Enter the radiciodine concentration in microcuries/cc as determined
,

per EPIP 1004.31 from the silver zeolite cartridge: '

I131 pci/cc
1132 pei/cc 1

1133 pci/cc i

1134 pei/cc |

~.1135 pei/cc
Total pci/cc

(A) *

i

1.3 Enter the release flowrate in cubic feet per minute (CFM) as |
.

determined from the Table below:
,-

(
: Release Pathway : Release Flowrate (CFM) :
: station Vent : F R-lbl . :
: RB Purge Duct : FR-148 :
: Condenser Off-Gas : See Table 1 : -

Release Flowrate (CFM)
'(E)

1.4 Calculate the Radioiodine Release Source Term utilizing the

following equation:

-F M i..- T:t;'. Radiciodine Release
concentration (uti/cc) x Flowrate (CFM)

(A) (B)

%- x Curie Conversion x Flowrate Conversion Radiciodine Source
Factor IE-6~ CI' Factor 472 cc~ = Term CI

pci see sec
EFM

1.5 Go to Attachment 1, Section 4.0 " Dose Assessment' Sheet"
|

-

.

!-

I 29.0
. ..
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7- ~-- . Steam Discharge Flow Rates '
~

* |

(1) Steam Generator "A", "B" !

I
'

' Valve Tag No. Steam Flow */hr. Press. PSIG
'

MS-V17A, MS_V17B, C and D 792,610 1050
:

>MS-V18A, MS-V18B, C and'D 799,990 1060 |,

'

'MS-V19A, MS-V19B, C and D. 814,955 1080
.

-MS-V20A, MS-V20B, C and D 824,265 1092

MS-V21A, MS-V21B 194,900 1040

MS-V22A 70,212 200
_

,

MS-V22B 76,793 200

(2) Steam discharged from, steam Generator B similar for Valve MS-Y17C, D |

MS-V18C, D MS-V19C, D, MS-V20C, D, MS-V218. (MS-Y228 is 76,793 #/hr at

200 PSIG)- ,

.

( 3) Steam Duiiip to Atmosphere MS-V4A and B~'

f, Valve opening demand Steam flow #/hr.

20 1.77 x 105'

40 3.6 x 105
60 5.09 x 105
80 5.61 x 100

100. 5.767 x 105

(4) Condenser Vacuum Pump Discharge Path

To be read from flowmeter on the pumps, or if unknown, use 20 SCFM.
o

.

|
(5). In the event of a direct release of steam to the atmosphere utilizing RMG-26

or RMG-27 to monitor.the source term; the following term shall be included with-

the release flowrate: -
--.

Total Steam Flowrate RMG-26 or RMG-27
Steam Flow Past

.

-8-
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f ATTACl#ENT IX (Cont'd)

2.0 . Calculation of the Radiof odine and Noble Gas Soun:e . Terms utilizing the.
~

'

Containment Air Sampling Station.

2.1 Enter the Containment Air Sampling Bomb Radionuclide Concentrations

in microcuries per cubic centimeter (uct/cc) as determined per a

EPIP 1004.31:
I

Noble Gas Nuclides Radiciodine Nuclides

KR85 pei/cc I131 uci/cc
KR85m pei/cc I132 pei/cc
KR87 uci/cc I133 pei/cc
KR88 uci/cc I134 pci/cc

XE133 pei/cc I135 uci/cc
XE133m uci/cc Total Radiciodine pci/cc

XE135 pei/cc (A ) .

'

2 i,'
XE135m uci/cc -

Total Noble Gas sci /cc ,-

(A )1

( 2.2 Enter the Reactor Building release flowrate as determined from the

Table below: - Release Flowrate CFM

(B)

Purge Valves Open FR-148 -
-

'

: Purge Valves Closed See Table 2

2.3 Calculate the Noble Ga's Release Source Tem utilizing the following

equation:

Total Noble Gas x Release Flow x Flowrate Conversion
Concentration uci Rate CFM Factor 472 cc

W cc W sec
LTri

.
,

Curie -Conversion-

x Factor IE-6 Ci = Noble Gas
uci Source Tem Ci

3ec

.-5 .
-

i
.

31.0
.



2.4 Calculate thi Radiciodine Release Source Term utilizing the foilcwing 'Revisior.@

I. , equation:,

'

Total Radiciodine Release Flow Flowrate Crnversione
- Concentration uci x Rate CFM x Factor 472 cc 1

'.
W cc (B)

- Te'c i'

UR !.

Curie Conversion :
Radiciodinex Factor 1E-6 Ci =

pei Source Term C_1 !,

Sec
,

2.5 Go to Attachment 1. Section 4.0 " Dose Assessment Sheet" ;
;_1-

3.0 Calculation of the Noble Gas and Radiciodine Source Tenns utilizing the High'
. Range Noble Gas Channels. - --

'

3.1 Enter the Noble Gas Channel reading in CPM: CPM

(A)

3.2 Enter the . meter. conversion factor as identified in Section A:
CPM or MR

(B) M
uci

_ - - - ,

Enter the postu ated mixture conversion factor as identified in Table 3:
'

uci Pos. Mix
(B1) cc

uci . Cal. Isotope
- - CC

*

Enter the nuclide class fraction as identified in Table 4:
uci Noble Gas ,

(B2) cc
uci Pos. Mix

cc
v

'

3.3 Enter the Release Flowrate ir CFM as identified ir. Section A:
.

CFM

(C)

3.4 Calculate the Noble Gas Source Term in curies per second (CI/SEC)
utilizing the equation below:

eter. ConversionNoble Gas Channel' "
' -

Reading' .(CP. actor' CPM or M_R .x uci Pos. Mix*

(A) HR JgT) cc
uci Cal. Isotope

W
..

a . Isotop c

x uci Noble Gas x Release Flow x Release Flowrate
(B2) cc Rate CFM Conuersion a72 cc

uci Pos. Mix W sec
UR

i

! x Curie Conversion Noble Gas
1E-6 H Source Term=

uc Ay
i(D,L7 see

_. . . . - - . .. - - - .. -- .. . - ..- . . - .-
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h THREE MILE ISLAND NUCLEAR STATION
UNIT NO. 1 EMERGENCY PLAN IMPLEMENTING PROCEDURE 1004.7

~

0FFSITE/0NSITE DOSE PROJECTIONS

1.0 PURPOSE -

The purpose of the procedure is to provide:

Techni@es and methods for calculating projected doses (wlole body,a.

and ttyroid dose e@ivalent which might result from monitored

releases of radioactive materials from TMI Unit 1.

b. Tectni@es and methods for predicting the downstream concentrations
,

of radioactive lipids resulting from a major accidental release of

radioactive liquids to the Sus @ehanna Valley.
.

Contingency methods for estimating projected doses if monitors arec.

out of service or off-scale high.

The Radielegical Assessment Ceardinator is responsible for imple-"
;_

m

_ ; menting this procedure.' .

'

2 . 2.0 ATTACHMENTS

2.1 Attachnent I Dose Assessment Sheet

2.2 Attachnent II Meteorological Data

2.3 Attac haent III Calculation of tre Source Terra and
.

Onsite/Offsite Dose Projections

2.4 Attactment IV Contingency Calculations
,

I

2.5 Attactraent V Li @id Release Calculation
.

,2 . 6 ., Attachnent VI Protective Action Guides

2.7 Attactm'ent VII Fiel'd Monitoring Nomograph
~

_ . , - - - . - - - . - -enu
" , , . _ - -

' -2:8 Attachaent VIII .C ;;t:ri::t 5 ;; S h ch t 6ns w
s

2.9 Attactraent IX High Range RMS Dose Calculations |
"

"Z. . Lo 1. A tt ac.w w ga.rr E D on. cow s.ssio- Awro /c c A ouc ere w

1* 4 # W bcHea-t W R Hv eEo Grev rN s.sc_ e g u p ,c a

W M N M w t.J T h TWrw SfLx t-S
_
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_. 3.0 EMERGENCY ACTION LEVELS
.

3.1 As recpired by an Emergency Plan Implementing Procedure.

3.2 As direchd by the Emergency Director or his designee.

4.0 EMERGENCY ACTIONS

INITIALS

_..____........____ .__.....___ ....._ ..._...__ .__......___ .____ ..
i:. NOTE: The TRS-80 minicomputer may be used in lieu of :

: written hand calculations to detemine dose projec- : i

: tions. Utilize Attachnent VIII " Computerized Dose : i

: Calculations to operate the minicomputer. :
.......___________... ..____"..___________..............____.._________;

.......__.____...__.......__. .._....._..__..._..______..___...___..._.

: NOTE: Perfom steps in order: :

: If the release is radioactive materials to ,the :
: atmosphere, perfom Steps 4.1_ 4.5. :
: If release is of radioactive licpids to the :

: Suscpehanna River perfom Steps 4.6 - 4.8. :*
,

....______ ._ .___....__________________________ ...______............
____..___....__....____._________ ....._________.___ ._______..______.

NOTE: Refer to EPIP 1004.6, Additional Assistance and :-

- b- : Notification, Attachnent III (pg.10.0) for :
-- : back_up sources of meteorological infomation. :

_____________ ........____________ .________.._.._________ .__________

4.1 Complete tie Meteorological section of the Dose Assessment Sheet by

completing ~ Attactment II.

4.2 Complete the Release section, Source Tem and Dose Projection

section of the Dose Assessment Steet by completing foms on

Attac hnent III. If High Range RMS is to be utilized then refer to

Attachment IX. *St M5 M m *" 5 " A b'O * * "Tb EL

c m.u w .4

4.3 Utilize Attactments I VII to evaluate Field Monitoring data.
'

and recomend Protective Acti ;
.

4.4 Utilize Attachnent IV to project dose based upon contingency |
!

calculations. ~

report dose rate, dose, time used, and basis for the time (
,, n l

E estimate to the Emergency Director, or his designee. |

*DL AT fEH p.edar gemA P Mw rara o se e,e (3 Lap 6,o CAc.Mw w,

IW M N Q & k W 2.0 ? M & c-* use m
:

i.
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TELEX 64 2365
Writer's Dire : D:ai Ni.;: .::er.

September 30,1983
.

5211-83-279

Office of Nuclear Reactor Regulation
*

Attn: J. F. Stolz, Chief
Operating Reactors Branch #4
Division of Licensing
U. S.-Nuclear Regulatory Commission
Washington, D. C. 20555 .

.

Dear Sir:
1

Three Mile Island Nuclear Station, Unit 1 (TMI-1)
Operating License No. dor-50

Docket No. 50-289
Coments on NRC SER Concerning TM2-1- - - ~

Steam Generators Repair

This letter is intenced to convey GPUN's response to your August 25 safety
evaluation on TMI-l return to_ service with repaired steam generators.
Attachment i to this letter documents GPUN actions en confirmatory items in
your SER; _ Attachment 2 is a list of GPUN coments ca the Staff SER.

We hope these items will support preparing the seneculed su::plement to ycur .

SER.
'

Sincerely,
,

i
- r t

%! v. @.ill
Vice Presicent - TMI -

cc: H. Silver

"
~

-

$3 roo70 % y<
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Attachmen: 1.

. .

GPUN' Actions on Confirmato v Items.
,

,

'

.Section s ge, Paragragh Item /Resconsea-

:4.3.1 39(2nd) Item: " ...an updated TDR 406 confirming the modifica-
tions discussed above and containing acceptable
' documentation of the analytical justifications
for these modifications is submitted prior to

' restart." '

Response: TDR 406, Rev. 2 is enc 1csed. Supporting
references and procedures have been made
available to members of your. staff.

:4.3.2- 42(item 5) Item: Reactor Coolant Pmp NPSH for Emergency
Operations, "The-licensee should insure that the
copy.for Control Rcom use is clear and e
legible".

Response:. The Controlled Copy of the approved and formally
issued 1202-5 has clear and legible copies of->
the PPSH curves. A copy of the procedure has been-
made' available for review by members of your staff.

;4.3.2. _._.43(item 7). Item: S/G Isolation / Steaming Criteria, "...the,

licensee will make a change for-SG isolation
from a dose to dose rate criteria."

Response: The Controlled Copy of the approved and formally
-

issued 1202-5 has dose rate rather than dose
isolation criteria. A copy of the procedure has
been made available for review by members of
your staff.

4.3.2 43-44(item 8) Item: Pressure Control of-Isolated SGs "The licenses
states that! instructions for controlling
pressure in an isolated SG are plcnneo for

' nclusion in EP 1202-5".i
.

Response: Althougn the sucjec: of this puote is feecing an '
isolated OTSG for pressere centrol, the SE?
mistakenly refers to " steaming" an isolatec SG
in the sentence befcre One quote.

-

0324K
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'f i O 3 Attacnment 2.

GPUN Comments on NRC SER (ifJ85G-1019).

Section Page, Paracraph' . Item / Comment

2- 2(bottom) ~ Item: 22" expansion.
- -3 (top)-

Comment:. This-paragraph gives the impression that a 22"
expansion was performec-in each tube. As

. discussed in TR-008, a 22" expansion was used
for tubes where the lowest defect was too' low to

* be repaired by a 17" expansion.

3.1: 8 (top) Item: "The thiosulfate tanks have also been physically,
removed."

,

Coment: The thiosulfate tank has been physically removed
from communication with the reactor coolant
system by cutting the connecting lines and
sealing them with blind flanges, but the tank ,

has not been physically removed from the plant.

3.2 9 (2nd) Item: "The extent of corrosion was quantified and all'
corrosion affected sections in the waste gas ;

system have been replaced."

Comment:. As discussed in our June 6 update on LER 82-02,
g all unacceptable corrosion affected sections of

the waste gas system have been replaced. Minor
indications were placed on an augmented
-inspection list. -In aedition, some surface.
corrosion and/or corrosion procucts may still be

, present.

-3.2 13 (top) Item: " ...the PORV and safety relief valves, which
exhibited-pitting corrosion, were replaced".

Comment: As discussed in our June 6 update to LERs 82-11
and 83-03, the PORV internals and safety relief
valves were replaced. The PCRV body was cleaned.

and inspected,-then returned to service. The
'PORV internals were mace of a number of.

materials some of wnich exhibited general cor-
rosion and IGSCC as well as pitting corrosion.

In addition the safety valves were replaced cue
to new ring settings not due to corrosion.

Item: "The waste gas system was found to be affectec,
and all correced pcrtiens of this system were i

replaced."
i

Comment: See comment for p. 9, section 3.2.

I
0824K
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* ~Section . Pace, Parac.dph .- ' Item /Responce- -,

TDR'406, Rev. 2 no longer recommends feeding an
isolated OTSG for pressure control (see last

.. item cf Sumary of Change, page 9 of 74 TDR 406,
Rev. 2).. It should be noted, however, that due.

to an editing error a reference to this form of
OTSG pressure control still exists in section
3.2.4 page 30 of 74. -This error will be
corrected with the next revision to TDR 406. EP
1202-5 reflects the revised TDR 406, Rev. 2.

4.3.2 : 44(item 9) Item: ' SG Shell to Tube Differential Temperature Limit.-
"The licensee will be required to clarify proce-
dural action for Delta T's in excess of 1000F."

.

Response: The Delta T limit in the procedure is 700F. If
this limit is approached the guidance in 1202-5*

does require that the cooldown rate be reduced
~

or secured so as not to exceed 70aF. The
guidance for a 1000F Delta-T has been removed e

from TDR 406, Rev. 2 (see abstract and section
3.2.2.3 of TDR 406, Rev. 2). It should be

' noted, however, that due to an' editing error, ;

section 5.2.9 still contains the confusing i

second reference to a 1000F limit. This' error
will be corrected with the next revision to TDR

' ~ 406. EP 1202-5 reflects'the revised guidance in
,, .. TDR 406, Rev. 2.

+

'.

*

1

0824K
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* Section Page, Part ach . Ite.a/Occrnent -
**

..

.

L3.3 15(table) Item: Table 3.3-1.
' '

Comment: The' numbers of tubes listed in the last.two-

- columns are approximations only. In some cases
. more were done in the baseline and will be

repeated after 90 cays. In some cases fewer<
'

were done because the' population of tubes in
that category was less than shown in the table
due to plugging of adjacent tubes or the tubes !

.- location in the periphery.
,

- 3.3- 16 (top) Item: "As early as feasible ~in post critical opera-
tion, the licensee shall confirm the baseline

j

primary-to-secondary leakage rate, and establish-
,

the minimum increase-in such leakage rate which I

can reliably be measured (expected to'be about- |
.lgpm) . If leakage exceeds the baseline leakage i

rat.e by that minimum increase, the plant shall
_

be shut down and leak tested". .

Comment: As discussed in TR-008, GPUN has established .1 *
gpm as an administrative limit on leakage above-
baseline. This leakage rate is detectable. .'

.

3.4.1.b -16(bottom) ' Item: Planned testing.

;. . Consnent: The second phase of testng is complete and,

results have been reported in TR-008, Rev. 3.
Assessment of the joint for the full 35 year
design life will be performed when data on
actual steam generator performance is available
to supplement the results of the 5 year and 15
year test programs. - No additional . testing is
planned prior to the startup after the first
refueling outage. '

3.4.1.c 17-(top) Item: "This objective assures that compressive loads
during operation and vibrational characteristics
of the tube will remain unchanged."

Comment: As stated in TR-008, only the maintenance of..-

vibrational characteristics is an ocjective. It

is also a goal that the tubes not be in compres-
sien when cold.

,

0824K
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* :Section ' Pace, Parc .ach Ita-/ Comment:. .

" 3.4.2.d 20(3rd) Item: "...the 1025 pounds necessary to cause tube
bowing." ~

t

Coment: As discussed in TR-008 and our letter 'of August
3, tube bowing begins at approximately 800 lbs,
but loads must reach 1025 lbs before the lateral
displacement of the tube exceeds the nominal
size of the space between tubes.

3.4.2.d 21(4th) Item - " . . .l.0 ksi inl/2, n -

Comment: Calculations were done at 4.0 ksi inl/2,

3.4.2.d 21(bottom) Itemi Stable cracks.
*

Comment: This paragraph may need revision based on
TR-006,. Rev. 3.

3.4.2 23(bottom) Item: "The Staff will condition the license to require,
submittal of the extended life cycle program
qualification test results by Startup after the
first regularly scheduled refueling after

,

restart." -

Comment: See comments for p. 16, section 3.4.1.b.

; 3.5 _ 28-29 Item: Cleanup of Contaminant

Comment: Some parameters throughout-in this section may
'

need to be updated to reflect actual chemical
cleaning as discussed in TR-008, Rev. 3.

Boron (boric acid)
pH (ambient temperature) .

1800-2300 ppm
8.0-8.5

H02 2 concentration 15-25 ppm-

Temperature 130 V + SV
Cover Gas N2 (pz?)
Lithium ion concentration .l.8-2.2 1

Duration of Treatment 400 hrs. I
l

Testing using samples prior to beginning !.

cleaning monitorec performance through 500 nrs. * '

|3.6 30(item 2) Item: "All RCS piping..were flushed..."
;

,

Comment: All RCS piping with a diameter greater than 1" |
was flushed. )

-

|

|

0824K
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. Section' PaQ7. Par *gach Item / Comment
*

...
.3.6 30(item 4) Item: "The coolant will be... monitored continuously

~

for pH and conductivity.",

!

!

Comment: Per TR-008, as recorded in your Table 3.6-1, i
these parameters will be monitored five times I
per week. !

-

'

3.6 31(table) Item: Table 3.6-1.

Comment: There are several differences in Table 3.6-1'

from our plans as outlined in TR-008.

Parameter Old Limit New limit

Lithium 0.2-2.0(ppm) 1.0-2.0(ppm)-
. . . . .

c. 011oridesJ 0.15(ppm) 0.10(ppm)
Sodium None 0.1 (ppm)

- 3.8 33-35 Item: Occupational Dose Assessement. !

. Comment: Final man-rem exposures and final numbers of
tubes plugged are recorded in TR-008, Rev. 3.

4.3.1 39(2nd). Item: "This dose corresponds to levels prescribed in
10&R, Part 20..."

.:
, _ . Comment: This dose corresponds to emergency plan action-

levels.
.

4.3.2 41(item 1) Item: " .a 50-gpm leak rate criterion... corresponds. .

to the complete separation of one tube."

Comment: A 50-gpm leak rate is approximately 10% of the
leakage from a complete separation (double ended
tube rupture) of one tube. The criterion
corresponds to emergency plan. action levels.-

- 5.2 46 Item: License' Conditions 4 and 5.

Comment: See comments for page 16, section 3.3. and
page 16, section 3.4.1.b..

,
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