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Metropolitan Edison Comp:
Post Office Box 480
Migdietown, Pennsyivania

writer's Direct Dial Number

Dece 9, 1981
55 8

Office of Inspection and Enforcement

Attn: R. C. Haynes, Director

Region I

. 8. Nuclear Regulatory Commission

£31 Park Avenue

King of Prussia, PA 19406

lear Sir:

Three Mile Island Nuclear Statiom, Un.: 1 (TMI-1)

Operating License No. DPR-5(
Docket No. 50-289

-0 which is a follow~-up

Atteched please find Licensee Event Report £1-013/017
This event is

repor: concerning the leaks found in the Stear CGenerators.
reportable -per Technical Specification 6.2.2.A(3).

. €incerely,

ey
Director, TMI-1
EDE: CJS:vif

Attachaent

F ol el
N

L. Barrett
V. Stello
R. Jacots
J tolz

NRC Office of Managemen: Infermation Cont

£
R

&P

ograr rol

-

ottt W b,



“TMI-1 is shutdown by NRC order dated August 9, 1979. - :
Il. Leading Circumstances

Following secondary chemistry analvses results indica = of primarveto
secondary leakage, & bubble leakage test was applied ¢z Once Through
Steam Generator tubing with nitrogen pressure appliec the secondary
side.

L)
4
4

Descriotion of the Occurrence

07SG Tube leakage was initially suspected when OTSC-I ole results
showed decreasing pH and increasing activity. These coms appeared
following Reactor Coclant System pressurization to at 5 psig for
functional testing. The functional testing program + sen aborted

and the Reactor Coolant System depressurized and part. v drained in
preparation for bubble leak testing to locate the tub. - tubes which were
leaking. Primarv-to-secondary leakage with the RC Sy: = 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 indicatec primary~to-
secondary leakage when the Reactor Coolant System was pressurized to about
45 psig. A later bubble test on 11/28/8]1 identified clcven additional
leaking tubes in the "B" OTSC. ~ ~

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

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

A

v ficant Ev s Wnich Happened as a2 Resul: cof the Original Occurrence

None
V', Previous Events
No previous OTSCG leaks.

V1. Roect Cause of the Occurrence

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

inconclusive.

Vi1. Tr ve Actio
Since the unit is in a cold shutdown condition, imme corrective action
was to depressurize the Reactor Coolant System and ¢ .n the contaminated

secondary fluid.

Vi1I. o v n
Present investigations are continuing to identify th t cause for the
tube leaks which presently seem to be concentrated . Upper Tube Sheet
region of the steam generator tubing. Preparations wing made to re~

move a sample of the affected tubes for metallurgic: :lvses. Eddy



., .Marrative Report

.
AN Y MMIe)
-

1ZR #81-13
Page 2 .

® TR (LT woi e -
long Term Corrective Action Conmt'd

Current testing has begun on OTSG-L and will shortly co— --e on OTSG-A.
Additional bubble testing is alsc planned.

The results of these investigations and the appropriate ctive actions
required to restore the integrity of the steam generator Tor coolant
pressure boundary will be reporied in a2 fellowup repor: e by February 1,
198..




File : 1119

Memorandum

([ddINuclear

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

From: T. Y. Byoun Location: CHB - 3

To: M. J. Graham - TMI Licensing Engineer

References : (1) TDR 432, "TMI-1 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._iteam rslease through
the Atmospheric Dump Value (ACV)j; (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,

>y |

Tae Y. oun

Approved : op /.é f @.{

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

/6

‘ ADOONAR4R 8.83



“"CHANGE" Side 1

Procedure Change Request

NOTE: Instructions and guicelines in AP1001A must be followed when completing this form

1. Procedwe &PRIgoan Reo L OFFsw/owSire mast (eoyfcrind
No

Prasen. Rewision No Title

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

SEC ATV DiREcTww SHGLET

-~

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

To T ocompo M. PCTIces IXQAaf RESOLTvW(E FRom— DRSS

Yo AN =ZweP APNDITT

Three Mile Island Nuclear Station pcA Ne. -2 -ER -Eans |

Q.  (3) DOes ROVISION rePIBCE 8 TON?Y .......oooumcsuiunimrsssmssssseessscssssssessssserosescsssisrecons | ann/o
o) If “yes” ingicate the TCN Number

8. Is procedure "Important to Safety”? . ... 3 ZvesC no
If “Yes" 2 Safety Evaluation is required 'side 2

6. s procedure “Environmental impact Related”™? . ; . & yesﬁo

If “Yes” an Environmental impact Evaluation is required (side 2)

Review Signatures:

Change Recommended by 3 Q(f '/'éL JW Date M’

Dam__L‘.k;g_}__
2027
Y - é,Lk_Lt}_ L

N

Procedure Qwner Concurrence

9. Responsible Technical Reviewer Concurrence

10. Approval Signature(s): (Per AP1001A) NOTE Procedure coordinator's signature
3 signif:ies all requirec reviews ‘De&r
@ w_g AP1001A have occurred
gnature Dz e
5:¢ awre o D ey D:; Procecure Zocr2 —,-: ——————— i .?—::

11. Change Entered - i

Oae Ree Vo

|
|
|
5

8.82 AQOC!131 A



“EVALUATION"

% Three Mile Island Nuclear Station s. [ O-C-C-0 1)

Safety/Environmental Impact Evaluation
. ;) 0-00-000

PCR

1. Doc.i0__EPP jend ) OPFS re [ 0B . DX PRogpcTionS

Number or Title

(0 B-e@ EEI-

2. Safety Evaluation
Does this procedure
*a) increase the probabiity of occurrence or the consequences Of an accident or yes O no®
malfunction of equipment important (o safety?

*(b] create the possibility for an accident or malfunction of a different type than any  yes( no(
evaluated previously in the safety analysis report?.

*ic) reduce the margin of umv as defined n the basis for any techmical  yesD nov(
specification? ... ... W :

Details of Evaluation ([Explain why answers 10 above questions are “no” Attach addional pages if
required |

CHANGES ENHAJCE L PRt o e PRC
AsS eSS pAEnNT PR ocECS :

] Evaluation a\w V’é Dauﬂm'_

*If any of these questions are answered "YES™ the change must be reviewed and approved by the NRC pror to
implementation

3. Environmental impact Evaluation
Does this procedure.

{2) possibly invoive a significant environmental impact’ yes O no O
if 3(a) 1s “yes”. answer questions (b} and (c) and fill in “Detais of Evaluation”
below If no. state why by filing in the “Details of Evaivation” below |
vesC noC

‘bl nave a significant adverse effect on the environment ?

*i¢) invoive a significant ervironmental matter or Question not previously reviewed vﬁ: no —
ang evaivated by the NR C

Details of Evaluation (Attach acditional pages f required’

Evaluation By Date

‘If any of these questions are answered “YE §" the change mus! be reviewed and approved by the NRC prior 10
implementaton

P S—

Sigraivre Date

8.8, ACCO11318
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A PR 0 Revision &
1 oA N—=""T T
COMPUTERIZED DOSE CALCULRT TORS
Ensure computer components are connected as pictured in Attachment lA.
Energize the system components in the following order: Q
a.  Quick Printer II 0N
b.  Videc Disp) SR !
A ec Display {,? :
€.  Keyboard Terminal "QQU
d. Ex ponsion I nterfece ;
Computer will respond witb\the following message'Q\
MEMORY SIZE - (% .\\5
[ ' : ?.A/
Strike the 'ENTER ,(e'y\\ ~ N
Computer will msp\on\d"‘nth ,\ -
% : |
RADIO SHACK Lavs.r. 11 BASIC AR i
O ALY A |
READY D~ — |
> /‘Q ™ Q K- |
............ ~ l\\fi" '._\_~____\‘_\_/_’___-___-_-____--_
NOTE For \coding u«.&rz .N\nms qete efep 9 |
""""""""" < \\\,f: |
For eirborne releaser. @ 1
AN ‘ : e |
Plece cassette hb\e)ec ‘Program "D Airdorne Tese Calculations' in |
recorder and ensure cassette is rewound. Denrese the PLAY sution, set l
volume Tevel t¢c '4', |
|
For liquic release: ]
Place cassette labeled 'Program "L" Liquid Relezse Calculations' “r |
i
recorger and ensure cassette is rewound. Depress the PLAY putton. ses |
|
volume level %5 '4', '
For Valk ZZT airvorne release wibh RWMS  oyshem  incseryee)

and oA-scole;

l
|
|

Plere casscire leveled ZZ'W “EMERGR' wNIT IZ E-nm-ag.w,

Done Calcwlations ~ A regorder ond eajure casgede /u receun

Desress e PLAY putten, sef volume level 4o ‘47,



f. For LAAIT Airborne reltage Wit RMS Syste m ouhot-service

ond /or o F-scale:

Place cagette loboeled “e.memsem, C-eﬂ*“ﬂﬁ«'—ﬂy Coleulabong
w recorder ond enjuce cagsette

_ is rewownd. Dtﬂ"ss "'ke
PLAY puten set
/

volume level fo ‘q”
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1004.7
revizicn &
CA-DAD".“‘“‘" For 'U-\n b4 "‘C"“‘7
“ »”
ATTACHIENT VII1 (CONt'd) por gerp oanione) Cuomtconra
nid I ‘ﬂtqmu.’ Cﬁﬁ’cﬂvﬂ‘r
Calcwloiong

Enter the following command from the keyboard:
FUNUS 4 unik T C’
CLOAD “D" for#airborne; CLOAD "L" fordliquidjand strike the 'ENTER' key.

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

computer memory. Program loading will take approximately &@\or 3

minutes. One steady and one blinking star will appear r~the.upper right
AN

corner of the video display to signify program loading‘{i‘@o progress.

---------------------oo-----------------------. ---. .................

both ,steedwephce cassette with. new copy and star‘
over at\s\ev 5. P

-~ :
2 \ \
When program 'Ioa\di:{\,j .completed, the cqmputer will respond with:

/ '\ ;
R . S
V ~ FA

> "’:g. €\

Depress stop button, rewind gl{\cassltte and remove\ii‘f%ofn the recorder.

To begin program execudon.\enter the following conmnd from the keyboard:

, v ~ .
RUN £ { -
TR G % P TG
and strike the 'ENTER' key? P

General notes onim{ogéan' operation:
2. A11 responses \must be followed by striking the 'ENTER' key.
b. Numbers in scientific notation should be enterec using the
foilowing formats:
6.2 x 10° « 9.2£3
4.0 x 1074 = 4£-4
c. A1l responses requiring a yes or no, zre to be answered with & V

or N.

22.0



ATTACHMENT VIII

COMPUTER CONNECTIONS
AND COLOR CODES

T10VAC
)

-
——
e - of

? VAC 11? VAC 110 VAC

VIDEO
DISPLAY

EXPANSION
ON/OFF _l ___o  INTERFACE

YELLOW
PRINTER WHITE ———4;

ON/OFF
-

|

TAPE
UNIT

wn -
-

GREEN

KEYBOARD

TAPE UNIT

1. Black Plug - Ear
2. Lg. Grey Plug - Au
3. Sm. Grey Plug - Mi



N G

(Gross CPM-Bkg. CPM)
1

40,

10
200

400

700

4000

7000

10000
20000

40000

70000
100000

-

-
————

AIRBORNE IODINE SAMPLE NOMOGRAPH

Note: This nomograph is to be used for Iodine 131
air samples counted with a SAM II. This nomograph
assumes an ave. counter factor of 16000 for SAM II's.

b S
Ais Sample Volume
(Fe™) (ml or cc)

-1E3

-2E3
1%

- 4E3

-
'41 15‘0
-
e S
1.

LEL
2. 7u
4 1ES
7.0% 285
10

4LES
20 785
40 " 1E6
70 2E6
100

Instructions: Draw a line through Net CPM (A)

131

Airbo;ne Activity

(uC1{=1 ¥

rY
-

£
=
s

-4

=3

- W PP Yese-

-
ad
-1
-7
-6
-3

-4

™3

=2

-8
and Alr SaTgle Volume (B) using a straight edge -7
and read 1 Airbornc Activity (C) on the line. ‘:

IODINE NOMOGRAPH

2

-1/

5

»E-6

*E-8




LOR USE IN UNIT | ONLY Revision 4

ATTACHMENT VI
Protective Action Guides /PeoTicTive ACTion RECommivnam

Emergency n : Actual or Projected rxciusion
Level JEAL) : Area Dose (mre
: S

Whole Bod 2 hlroid

Alert >10 <50 >50\<250

Site Emergency >50 <1000 >250 <5000

General Emergency

L
Protective Action : Kctual or Projected Exclusion
Area Dose (rem)

Guide (PAG'S) :
Whole Body Thyroid 3
_ower Limit (PAG) : 1 : 5
Upper Limit (PAG) 5 : 25
19.0

il

OR USE IN UNIT | ONLY



GENERAL EMERGENC

DECLARED

Rl ant, Tenis | ,
i .

ect;d dose ult- ]
4“ 3 °5¥§ NO EPA - PAG'S (LOWER LIMIT)
EXCEEDED OR PROJECTED
TO BE EXCEEDED’

s EPA - PAG'S (UPPER LIMIT)
— EXCEEDED OR PROJELTED
TO BE EXCEEDED’

YES

——————— -

UNCERTAIN

PNO

UNCERTAINTY AS TO
THE RELIABILITY OF
PLANT FUNCTIONS TO

LARGE FISSION PRODUCT
{nvznronv IN CONTAINMENT? ves

SUFFICIENT TO EXCEED EPA <
PAG'S LOWER LIMIT)

CONSIDER SHELTER
2 MILE RADIUS
S MILE DOWNWIND

PROTECT THE PYBLIC
(SEE NOTE g’L

NO
YES IS RELEASE
DURATION EXPECTED
SUBSTANTIAL CORE TO BE LONG
DAMAGE PROJECTED
(> 20% FUEL DAMAGE)
“NO YES NO
| CAN EVACUATION RECOMMEND
BE ACCOMPLSHED SHELTERING
| PRIOR TQ PLUME OF ALL
L_| continue | NO | CONTAINMENT INTEGRITY ARRIVAL?  (SEE POTENTIALLY
ASSESSMENT FAILED OR rnogscrzn NOTE 2) AFFE TSD
TO FAIL? ' AREA(S
NO YES :
YES
CAN EVACUATION BE RECOMMEND
YES ACCOMPL I SHED PRIOR TO EVACUATION
r?unz ARRIV OF AFFECTED
SEE NOTE AREA(S)
NO
RE COMMEND
EVACUATION
OF AFFECTED RECOMMEND SHELTERING FOR AREA(S)
AREA(S) THAT CANNOT BE EVACUATED PRIOR
TO PLUME ARRIVAL AND RECOMMEND

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

NOTE 1; CONSIDERATION SHOULD BE GIVEN TO THE PROJECTED EXPOSURE TO BE RECEIVED TO A PERSON IF ME

SHELTERS VICE EVACUATES.

AND ASSUME A PROTECTION FACTOR OF 7/ FOR UP TO THE FIRST

IN SO DOJNG, YOU MUST FACTOR R LEASE DURATION, RELEASE MAGNITUDE
HOURS OF RELEASE DURATION AND A

PF OF | FOR > 2 WOURS RELEASE DURATION. THE PATHWAY OF LEAST EXPOSURE SHWOULD BE CHOSEN,
NOTE 2: T VACUATION T T
LOWER (HOURS) upPER (HOURS)
BEST ESTIMATE (NIGHT) .; ,
TYPICAL WEEKDAY (NORMAL) ‘ '
ADVERSE WEATHER 0 11,

LOWER = GOOD STATE OF EMERGENCY READINESS (SLOW SCENARIO)
UPPER = LACK OF ADFQUATE PREPARATION TiMe (FAST SCENARIO)

IN EXERCISING 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 LENGTM OF TIME THE UNCERTAINTY EXISTS, THE PROSPECTS FOR EARLY RESOLUTION

OF AMBIGUITIES, AND THE POTENTIAL DEGRANDATION OF THE PLANT FUNCTIONS NEEDED FOR

DROTECTION OF PUBLIC SHOULD BE CONSIDERED; 1.E., SIGNIFICANT UNCERTAINTY AS TO THE
RELIABILITY OF PLANT FUNCTIONS T0 PROTECT TWE PURLIC EXTENDIRS BEYOND A REASONABLE TIME
PERION 1S A SUFFICIENT RASIS FOR MAKING A PROTECTIVE ACTION RECOMMENDATION TO SHELTER =22

s A AR TN

AAMTIAMIIE O AMY ACCECEMENT




B s ceceee-==== Instructions focr Using ATtachment —tAsess ccccommoess —————

a
.

ATTACHMENT 5227 CONTINSENCY SCURCE TERW Co CUETION

o

Select a reiease pathway from the postec menu:

a. Case I Secongary Sice Release

Incluges: OTSG tube rupture
Loss of electric loac

Loss of power
Direct steam release

= GC TOCASE I --

B. Case II1 Reactor Buiioing Release

Incluoes: Loss of coolant accicent (LOCA)
Maximum hypothetical accicent (MHR)
Roc ejection accigent
Spent fuel accicent in the RB

-= GO TO CASE II --

C. (Case I11 Auxiliary snd Fuel Hanoling Suilcing Release

Inciuges: Spent fuel hancling accicent in the Fr8
Fuel cask orop ouring transfer Op
waste oecay tank rupture

o= (O TO CARSE lIl -~

Fr= tme selectec re2lease pathway follow the logic ciasgram anc cazlculase tre ncole g2
~= -a=iciozine source terms (Sl anc Sz resgectively).

- e

lowing items cn the ccse assessnent acokshest (ATtachment e
3. = MN3cie gas source teIm (Cl/ses)

. g Bacizisoine source teIm (Cl/sec,
5T s wmalz ooy COF (MREM/WF/uTi/CC,
nyseic CCF (MREM/m=/JCL/CE, =)

{
—
fe=zar T2 LRE SOSE @SSESSTENT WOIKSMESt (Attaanment i) & CITD.eTed pIoxS L A




C2- € ™=, ZSECONDALRY CIDE FPriEpLE

S€cmion A = ZETERMING THE LKEACTCAR CROLEAIT FC7 /v 7"
Y ibkomuls THWE FLOW LiAGrELG] STHTTING 144 —FE
. UPPER LERT HFi= CofIER THEN conrrirnie T8 SieTion £,

SecTiord B = DETERMNE Twre ©r S TuRE RUPTVRE
LEik RATE FY FOLLOW I n/E THE FLOr/ 2 IAGPriA
START Il 1 woE FPEXALEr— HAID CLornsER Tv»‘ct’/./ ccu:"g.):' -~
SETTToN ’
ecriond] € = LDETERMwIE THE TRA//ZFCAT FrARCTrn »r/X
BY FPOLLOW#IGC THE FLOW WA #1 2T,-B7T7//6 %

THE UFPLIR LEFT - #AND  CeRAES, THEN CHTINJE B SEcTron 2,

e€crion) D= T0 O THWE DOSE AISE€TomErT Alluor™

IEE THE FiIwELE FPtar SEcmioms AL F C, Flre

. — 8.2 al > P —— ’ -~ L 23" ’ >a -~ @ & L
4 7 & Pr.iS o T Ll 72 F o A F ol v TE - 3 Py
™ LN e o — - r - ”
</ Lo TE - rJ =,
- = - - T o - —_— - o——
-r s : e / /——-’ // ilf i 4 /. 7' o . - o
- - - - —
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.ll-

Reactor Coolant Activity

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

CASE 1I:

ml

i

SECONDARY SIDE RELEASE

B

in ;‘”r = ( 7 + 22) = —pr— (Enter Item DI in Section D)

Fill in the blank and virele.the appropriate item in Section F

CPM Indicating

o (Enter Item DI in Section D)

Fill in the blank and-edsele the appropriate item in Section E

Fill in the blank and m'\e approprlate item in Section E

CPM indicating

uc
mi"

(Enter Item D1 in Section D)

o —

_”‘-’..'_—

Is the |
RMIl (RC Letdown Monitor) | -- YES -- Enter the RML]1 High Reading = Al =
High Channel Reading In cpm |
available? (Y/N) | Calculate the RCS Activity
| THEC\
NO
|
| Cl = "RML1 High Channel Reading of
|
e = R L e T
Is the |
ML (RC Letdown Monitor) | -- YES -- Enter the RML] Low Reading = Al =
Low Channel Reading In cpm |
avalladble? (Y/N) | Calculate the RCS Activity
lﬂ -r ( 1]-— - 1220)
| CHECw
NO
|
| Cl = "RML]1 Low Channel Reading of
|
S w1, SR - vl A
s the |
most. Recent RCS Sample Gross | - YES -- RCS Activity in uc =
Nety Gamma Activity In uc/ml | . ml
aviilable? (Y/N) |
o | €l = "Most Recent RCS Sample of
| AR g
| o 373"
NO
|
B L A e e i e
RCS Activity D
uc 360
in oF = = DI (Enter Item D1 in Section &Y

GO TO SECTION B

Ceb Foy

(Fi11 in the blank and ctrrte the
appropriate item in Section E.)

------ GO TO SECTION B momm e e e e e e ee

\J



-Zl-

CASE 1: SECONDARY SINE RELEASE

015G Tube Rupture Leakrate

I Ts The
| tdenti

fied RCS Leakrate

in GPM

availa

ble? (Y/N)

| Is the

| rate |
| avalla

n GPM
ble? (Y/N)

|

| Unidentified RCS Leak- | -- YES --
|
|

__5__‘

Leakrate = 400 GPM = D2
C2 = FSAR Assumption of

Enter the ldentified Leakrate = GPM
N2 (Enter Item D2 In Sectlon D)

C2 = "Identified RCS Leakrate of GPM"
w7

(F111 In the blank and eésgle_the appropriate item in Section E.)
CHsCw '

GO TO SECTION C - o

Enter the unidentified Leakrate = GPM
02 (Enter Item D2 in Section D)

C2 = "Unidentiflied RCS Leakrate of GPM"™ £
)y

(FII1 In the blank and ctrclethe appropriate item In Sectlone:)
CheEc

-- GO TO SECTION C --

(Enter item D2 In Section D)
40C GFM leakrate

(C¢rele the appropriate item In Section/’f

CTHsS vl
G0 TO SECTION C ~-cccmcceae

£



c.

CASE I: SECONDARY SIDE RELEASE

Transport Fractions
i

|
Is there a direct release of | - NO - Radioiodimj;&_}_nspo el
steam to the atmosphere (YN) | Fraction = = D3

| (Enter Item D3 in Section D)

|
| _ CC3= %nggn;gg Off-Cas Release i
YES the appropria n section 9

| CWecl ik
1 ssssessess GO TO SECTION D
|"1s

| flow through the condenser Fraction =1 = D3
| _hotwells? (Y/N)
|
|

I
YES
I

|
| A fraction of total steam = - N0 - Radioiodine Transport
|

(Enter Item D3 in Section D)

c
...... P& 10 secTIoN ©

Enter the fraction of steam flow directed to the condenser hotwell as (A)
(SEC TARLE | " IMthea DCAMIEL FlowmRMTSs '’ ArmacHmeuT T

oo S
Radioiodine Transport Fraction = ( &y~ « geer) + [(1 —-—m-) *1] = .
= = D3 (Enter Item D3 in Section D)

C3 = Combinec Release of Steam to the Condenser arc "irectly to
Atmosphere (Géﬁt:.l.g the appropriate item in Seciion E)
T

-= GO TO SECTION D --

-13-



CASE I: SECONDARY SIDE RELEASE
WORKSHEET A

Dose Assessment Calculation

Dl = Reactor Coclant Activity in (uc/ml) from Section A
D2 = Primary to Secondary Leakrate in (GPM) from Section B
03 = Radiviodine Transport Fraction from Section C

Noble Gas
Source Term
Cl
1” (‘.c) L ﬁl . *ﬁ . 55—5
—_
Radioiodine
Source Term
Cl
in (”c) = B . 57 5 N3 . 2.5E-6
" S2

== GO TO SECTION E ==

S3 = 4ES MR EM
2]

S4 =] .6E5 MREM

EuTii 31, 52 93 Aws 4
PUTO TEL TDosa ASSISSMEVT

SNERT, MThAcamtaT |
”



WORKSHEET A

Cette
'E. Dose Assessment Assumptions (CTrele appropriate entry and fill in the blank)

uc
B a “RML1 High Channel Reading of CPM indicatin m"
uc
T\ "RML] Low Channel Reading of CPM indicati - m "
L_ﬂ'—_—"'m 1
uc
I "Most Recent RCS Sample of - m"
T

uc
) FSAR Assumption of 1% FF and 360 m

€2 = Y "ldentified RCS Leakrate of 5 GPM"

) "Unidentified RCS Leakrate of GPM™
" D2

) C2 = FSAR Assumption of 400 GPM Leakrate

€3 = [0 C2 = Condenser Off-Cas Release

tj C3 = Direct Release of Steam to the Atmosphere

P1-1 2% Lor A
\_) C3 = Combined Release of Steam to tne Condenser_and

Directly to Atmosphere

=l



CASE =TT~ REACTOR BILD/IVF XELSSSE

DETERM INE ACLIDE/IT SELECTION EY
Poi o viitle Fiow LCiAGCEAM STHETINE AT THE UYr~

LEFT™ HArID CORNER . THEN conTiME TO SECTION 2.

SEcTiON A =

SECTON & = DETERTNE THE REF ™D, COOLFNT
ATIVITY EY FPolkiowmle THE Fiovy/ T 1AGRAA

STRRTIII¢ sei THE UFFEE (EFT Al cokn/ER. (2 pacEs ).

THEI cerTi.rk € To S€cTioy C.

TO MAKE THE CALCILFT on/ oF FCACTEA ZC

LAD I DNUCLIBE CONCENTRATIONS , ArSWER THE QUESTICOY
o i AT P, THE S

N THE Loy, THON T2 THE /€2 e ) Xl -

r mp sEETens &

Secmmond C —

- ot - - e — - J—— l o L - —
g 4 - ' & - P e Smre T g = «EplTT & 7w
Ll - g— - - - < - 2 / - - v "
‘(r"l.v' - - - ' / e - te - /&’.’ ’ A e el 7 g
. . — — -~ . - ‘:
ey Acal " 2 -, wlid CHes~ Y T i
.
T s [ - - .. . - - - - . - s
s Cr & T - - r el st - : '
- -
. v —- g-_ - & ¢
- - wr tEd W pan 7 T ’/-é- - - o
4 —
" - P » : F o e’ -~ —-——— T e - - - - - -
. - - > /< - 2 - .
- 2 -
- -~ - ” &= - - - § -
~ . " ' f".; - ’ ar Y - - b -—

- -

7z y I P
- '/‘.4"- K



CASE Il: REACTOR BUILDING RELEASE

Aceident Selectlion
|

Is the release assoclated
with 3 spent fuel handl ing Go to Section B

accident? (Y/N)

, CrrECw
I Cl = Spent Fuel Handling Accident in the RB (Ctirele the appropriate item In Section F

YES
|
|

;;:;dm::l"rg;s czc-“':::r of damaged fuel rods is FSAR postulated 208
avallable? (Y/N) (Ctrele. the appropriate itew in Section F)
it 5 | S Noble Gas Concentration
ey S o el pyee 9
. FUBETSINS~ MRS £l) . 1.7 - & (entey, In Section E)

Enter the numbar of damaged fuel rods = Al Radiolodine Concentration

y ITiw CL \
¢ 12 = Actial number of damaged fuel rods ucl
/ (t}rxkn' t{vz appropriate item in Section F) ( cc’ = 1.5€-3 = €2 (E"t'"; in Sectlon E) ‘
/' Reactor Mmitlding -~ G0 TO SECTION D --
| Nobl s concentration (E-l-) = (1.7 ) 208 < S
e gas ¢ ) = (1.7 . .

Al i ITim &
e El (Entetdln Section E)

5

3|

\ Reactor Pullding

' w4agoW f
dadiniodine Concentration ([-’c‘c;l) = (1.5€-3 . ) . 208 |

. gt |

usl i gt 1

° “Zz = E2 (Enter in Section E) -- GO TO SECTION D -- |

vt a |




Reactor Coolant Activity

|
| Ts The
| RML1 (RC Letdown Monitor)
| High Chamnel Reading in cpm
| Available? (Y/N)

i A

| Is the

| a1 (RC Letdown Monitor)
| Low Channel Reading in cpm
| Avallable? (Y/N)

e

CASE 1I:

-~ YES -~

i FES o

REACTOR BUILDING RELEASE

Enter the AML1 high reading = Al = CPM
calculate the RCS Activity AZ
n 3% = (5 +22) = = A2 (Enter item @)in Section

Cl = "RML] High Channel Reading of cPM"
CHecwy AT
(Ctrede.appropriate item in Section F)

-- GO TO SECTION C --

Enter the RML] low reading = Al = CPM

Calculate the RCS Actlivity
In ;"% = (5 1220) = = A2 (Enter item A2 in Sectl

Cl = "RML1 Low Channel Reading of cPM"
cdecw AT
(C4rcte, appropriate item in Section F)

-- GO TO SECTION C --



Reactor Coolant Actlivity

'

CASE T1: REACTOR BUILDING RELEASE

| Based won in-core Instru- |

| mentation does

the ED | -- YFS --

|_suspect fuel melting? |

|
|
NO
|
|
|

tation does

Based upon In-core instru-

|
|
the ED sus- | == YES —ccmccccanca-
|
|

men
pect fuel cladding damage?

—————E ——

| Mosl Recent RCS Sample Gross | - YES --
| 8eta Gamma Activity in uc/ml |

T

s

- ————————————————————— -

Reactor Bullding noble gas concentration

v
(%) = 5463 (US) = €1 (Enter Item €1 in Section E)
Reactor gnlsglng radiolodine concentratlion
uc € % ucl
(5e) ==5v36d (=55) = €2 (Enter item E2 in Section E)

Cl = Fuyel ue‘tlng as Indicated by In-core Instrumentation
(Cc'l;rgk appropriate item In Section F)
Cw

-- GO TO SECTION D --

Reactor Building noble gas concentration

&h =160 (&Y - @

Reactor Bullding radiolodine concentration

ucl ucl

( cc) = l’ ("'—’cc = Ez '

Cl = Fuel cladding damage as Indicated in-core instrumentation
0".‘%'“'— TG gztoow [

e
-~ GO TO SECTION D --

Enter RCS Activity in %_ - = A2 (Enter item A2 in Secllon )
m

Cl = "Most Recent RCS Sample"
(Circle appropriate item In Sectlon F)

-~ GO TO SECTION C --
Reactor Building noble gas concentration

(5F) = 160 = €1 (Enter Item £l in Section E)
Radlolodine concentration
(5F) = 13 = £2 (Enter item E2 i1 Sectlon E)

Cl = "FSAR assumed fuel cladding damage®
(G4rele aopropriate item in Section F
Crecwe

-- 5N 10 SECTION D -~



C.

CASE [I: REACTOR BUILDING RELEASE

Calculation of Reactor Building Radionucl ide Concentrations

Cl - FSAR assumed fuel cladding damage
| Is the total number of | C Heck
| gallons of RCS leakage into | -- NO -- (Ctsele the appropriate item in Sectlon F)
| the Reactor Building |
| available? (Y/N) | Reactor Building noble gas concentration

Radiolodine concentration

-- G0 T0 secnuu;s--

Enter the total number of gallons =

UGN Pp—————
w

CHeEcw

ucl
Calculate the Reactor Puilding Noble Gas Concentration (TE) =

( v, 5 "3 . 2950) <+ S.6E10 = Fl (Enter item E1 in Section E)

Reactor Building Radiolodine Concentration (_m&l_) =

(—o c A3 . %) + S.6E10 = _ = E2 (Enter item E2 in Sectlon E)

-- G0 1O SECTION D -~

(uc_ul:) = 160 = €1 (Enter item El in Section E)

(1) - 13 = €2 (Enter item £2 in Section E)

= A3 (Enter item A3 bel

C2 = Actual number of gallons of RCS leakage into the
Reactor Bullding (Ttrele the appropriate item in Sectlon F)



CASE I1:

Calculation of Reactor Bullding Leakrite
|

| |
| Is the actual Reactor !
| Building Internal pressure | -- NO --
: indicated on PT-29172 (Y/N) |

|

Enter the actual pressure = = N4
C3 = Actual RA interml pressure "NT50,6.

(Circie the appropriate item in Section F)
Cr ety

|
Caleulate the actual RB leakrate ( )
65‘ I l .§_" -
= (ﬂ,' ( NA ) 2) x("» !l‘:7) .=

-

-- GO TO SECTION E --

REACTOR BUILDING RELEASE

AL = 50.6 psig

C3 = FSAR postulated RB pressure of 50.5 psig
CHecwe
(Ctrele the appropriate item In Section F)

Enter item A4 below and perform the calculation

E3 (Enter item E3 In Section E)




CASE [1: REACTOR BUILDING RELEASE

E. Calculation of Reactor Building Source Terms

Cl
Noble f3is source term (355)

= ( v ) + 166 = S3 = 4ES MREM
€l e o ey W

Ccl ucl

Radioindine source tem (-—se—c -
= ( . =——=——) <+ 1E6 = S4 = 1.569 MREM
a2 o Ey it R
—ucT

citc ™™ Wowo cc

F Dose

3 a-

Do -
o -
-
o -

)2 -
e -
MNes -

Assessment Assumpt ions (Sirele and Fill In the blank items if applicable)
Spent Tuel handling accident In the Reactor Building
Number of damaged fuel rods Is FSAR assumed 208

- Actunl number of damged fuel rods is

AMLL high channel reading of M
AT
RML] low channel reading of _~ TPM

Al
Fuzl melting as indicated by in-core Instrumentation

Fuel cladding damage s indicated by in-core instrumentation
Most recent RCS sample .
FSAR assumed fuel cladding damage

Actual mumber of gallons of RCS leakage Into the Reactor Bullding
FSA? postulated /9 pressure of 50.5 nslg

Actual "B pressure of __bsiq
A4

FHTTE TRCes
S\, S7, S3 Aue sS4

owvo Tt DoftL
PASItLMmIaT mt

An Pctemsa Ty



CASE TIT. AWiticy Frl FUEL HANZL/i/ B/ . 2iN6 FELEAST

sSecriony A — Foulow THE ACL/IZENT SELECTION
ELe W LiAGARAM) Al THEN ceriTiivr TR THE
S€cTIOr) J/VErcATEZ EY THE ﬂfJ:w&'/’:[ Yer oc 1J2)

FOR secrions B,C, DY E = )N THESE sELT/IONRALZO
THE NECES:HRLY CALeVATIC/S 70 GET THE
AriiERS S/ ¥ S2 § Cl, THEN €OTIAVE TD

Se&cTon .

SEcTCn/) F. = FllL OJr SHEET COMFPLETELY.



CASE III: AUXILIARY AND FUEL HANDLING BUILDING RELEASE

|
ffected | == YES == GO T0 SECTION B
27

NO
|
lEﬁDﬁnJiﬂﬁ%&c |
| fuel assembly in the | <« YES -= GO TO SECTION C
'm_m? A7) —

ITETEiF#ﬁFTﬁmﬁ_ﬁ

| fuel cas¥idrop during trans-| -« YES -- GO TO SECTION D

| far soeration? (VAN l

s il s

|
| Does the sccident involve |
| & waste gas release? (Y/N) |

YES -« GO TO SETION E

NO ecvecans GO TO SECTION F «-



CASE II1: AUXILIARY AND FUEL WANDLING BUILDING RELEASE

B. Source Term Generation Based Upon a Grab Sample
Calculate the noble gas source term in (‘%c‘-) where

Bl « total g’ of noble gas isotopes as incicates in sample
B2 « ventilation flowrate from affected building in CFM

Noble gas source tem = — X = x 4,7E-4 .T'usé

Calculate the radioiodine source term in (.%cl) where

ue
B3 « total cc of rediolodine isotopes as indicated in sample
B2 = ventilation flowrate from affected building in CFM

Racioiodine source term » X X 4. 76«4 = (-ﬂ)
[:3) B2 S B
wT,
amf‘ Sl and S2 in Section F

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

Cl « Grab sample analyzed on a gell spectrophotometer at
crelw

~ Time/Date

(Cteale the appropriate item in Section FANTY Frie 19w Wt R
=« GO TO SECTION F -




CASE III: AUXILIARY AND FUEL SANDLING BUILDING RELEASE

Fuel Assembly Damage in the Spent Fuel Pool

c ¢l
Noble gas source term (sec) = 4.2
Sl

(Enter S1 and S2 in Section F)

Radioiodine source temm (S%%) = 7.SE-4
S2
Cl = FSAR postulated fuel assembly damage in the spent fuel pool
CHEcK
(Cfrele the appropriate item in Section F)
-=- GO TO SECTION F --
Fuel Cask Drop Durirg Transfer Operstion (Enter S1 and S2 in Section F)

{om b - e + _C_I_ =~
Noble gas source temm (sec) = ],2E-3
Sl

Radioiodine source term (S%%) = 4,.5E-4
S2

C = FSAR postulated fuel casﬁfcrop during transfer operation
S HECV
(Circle the appropriate item in Section F)

-= GO TO SECTION F --




CASE III: AUXILIARY AND FUEL HANDLING BUILDING RELEASE

wWaste Gas Decay Tank Rupture

Noble gas source term (sg-é-) = 26 (Enter S1 and S2 in Section F)
Sl

Radioiodine source temm (s-g—‘l: = ,004
Sz

Cl = FSAR postulated waste gas decay tank rupture

(&4scle appropriate item in Section F)
C HECK

-= GO TO SECTION F --



CASE III: AUXILIARY AND FUEL HANDLING BUILDING RELEASE

i Dose assessment assumptions
: CHELK TWE Boe

(&4scle and fill in applicable items)
() C =Grab sample analyzed on a geli spectrophotometer at

“Time/Date
CT\ C2 = ventilation flowrate of CFM
s o

U] O =FSAR postulated fuel assembly damage in the spent fuel pocl
T Cl = FSAR postulated fuel cask drop during transfer operation
Y\ O = FSAR postulated waste gas decay tank rupture

Sl = (Cl/sec)

2 = (Cl/sec)

S3 = 485 (MREW/HR/uci/ce)

S4 = 1.6 (MREWHR/uci/ee)

EMTLR TTams S S2 S3 awe (4@ Omve THL
Posa ASESSmEJT  SheeT, AT e meJUT U,



ATTACHMENT X. DOSE CONVERSION FACTOR CALCULATION
— Instructions for Using Attachment ) -------n--- boA

1. Select a DCF calculation from the posted menu:
A.  Whole body DCF calculation based upon gamma spectrum analysis.
== GO TO SECTION A --
B. Thyroid DCF calculation based upon a gamma spectrum analysis.
-= GO TO SECTION B --

cC. uh:ie tiaogsy OCF decay correction (assumes 1 hr elapsed time from original sample
analysis).

== GO TO SECTION C -~

D. Thyroid DCF decay correction (assumes 1 hr elapsed time from original sample
analysis).

-- GO TO SECTION D ot
E. Default DCF (9:1»‘) calculations
-~ GO TO SECTION E --

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

3. Enter the following items on the dose assessment worksheet (Attachment I Section 4.0).
S3 = Whole body DCF (MREM/HR/uci/ce)
S4 = Radiciodine DCF (MREM/HR/uci/cc)

4. Attach to the ocose assessment worksheet (Attachment I) a completed Worksheet B.

Z )



Utilizing the Attacheo Worksheet

3'

4.

3.

6.

Enter the Date/Time of the sample analysis.

o

A. WHOLE BODY DOSE CONVERSION FACTOR (WSDCF) CALCULATION 4

Enter the Concentrations in (g) for the liéted nuclices in column 2.

Multiply the concentration of the listed nuclides (column 2) by the photon energy
(column 3) to obtain the photon contribution (column 4). Enter the Photon Contribut
in column 4.

Determine the total concentration of the listed nuclices by aoding items a.-m. of
column 2. Enter the Total Concentration as item Al.

Determine the total photon contribution of the listeo nuclices by aoding items a.-m.
column 4. Enter the Total Photon Contribution as item A2.

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

2%




-—- WORKSHEET B
WBOCF Calculation

Sample

~ Date/Time

coL 1 l coL 2 } coL 3 [ coL &

Nucl ide Concentration : Photon Energy Photon Contribution
8.) KR 85M | o ix .8 | = _=8d6ee
b.) KR 85 | B SRR
c.) KR 87 E =3 E X .79 E T/ B ~'
d.) KR 88 l =6~ | X 2.2 | 2 =350~
e.) XE 133M E o / i X .02 E .\\ —B0E——.
f.) XE 133 l —be | X .03 | = | =ty — /
g.) XE 135M : / : X .53 : . \
h.) XE 135 : —b e : X .26 : = =B 4
1.) 113 E \ i X .39 5 * | G 4
J.) 1132 | J/ £ T | = i /
k.) I133 5 i X .6 E o A
1.) 1134 | PR : = ;
m.) I135 : : X 1.5 | =

Total Conc. = Total Photon Cont. = -l
+ ST e

Eguation A-l WBDCF Calculation:

WBOCF in MREM
_HR_
uci
cc
Sample Date/Time
= » g‘@

L 3



B. THYROID DOSE CONVERSION FACTOR (TDCF) CALCULATION

Utilizing the Attached worksheet

Enter the Date/Time of the sample analysis.
IN Ucifece

Enter the Sample COncer:trations.for the listed nuclides in column 2.

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

Determine the total concentration for the listed nuclides by adding items a.-e. of
column 2. Enter the Total Cor centration as item Al.

Determine the total isotope contribution for the listed nuclides by adding items a.-e.
of column 4. Enter the Total Isotope Contribution as item A2.

Enter items Al and A2 in equation B-]l.
Calculate the TDCF utilizing equation B-1. Enter the TDCF as item S4 on the worksheet
|



WORKSHEET B

Thyroid DCF Calculation
Sample
Date/Time
1 | |
coL 1 coL 2 coL 3 COL 4
~ Isotope

Nucl ides Concentration Isotope DCF Contributions
a. 1131 : = 1.6E9 :
b. I132 : : 7.967 :
c. 1133 : : 5.4EB :
d. I134 : : 4E7 :
e. 1135 | | 1.6E8 |

Total Concentration =

Al

Eguation B-1  TOCF Calculation:

TOCF in  MREM
.
T
cc

5 eagn Srabgpiem § © 8 | g

s

Total Isotope Contributions =




C. WHOLE BODY DOSE CONVERSION FACTOR (WBDCF) DECAY CORRECTION

Utilizing the Attached worksheet

Enter the Date/Time of the original sample.
N Bl vse ¢
Enter the Original Concentrations"for the listed nuclides in column 2.

Multiply the original nuclide concentrations (column 2) by the remaining fraction
(column 3) to obtain the present concentration (column 4). Enter the Present
Concentrations in column 4. Factors in column 3 account for 1 hour decay.

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. _

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

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

Enter items Al and A2 in equation C-1. :

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

The elapsed time between the original concentrations and calculated WROCF is 60

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

6



Original Concentration _

 Cate/Time
| | | | |
coL. 1 CcoL. 2 | COL. 3 COL. &4 COL. 5 ! COL. 6
~ Original | Remain ~—Present | Photon | Photon—
Nucl ides Conc;inti;nsl[ Fraction Concentrations Energy : Contributions
a. KR 85M : o : 0.86 : : 18 :
b. KR 85 | | 1.00 | | .0022 |
C. KR 87 : ll 0.58 : : .79 :
o e | | oas | v
e. XE 133M : I' 0.587 : : .02 I'
f. XE 133 : l' 0.995 : : .03 :
9. XE 135M : |' 0.08 : : .53 {
h. XE 135 : l' 0.93 : l' .26 :
i. 113 : : 0.996 : : .39 :
J. 1132 : l' 0.74 l' : 2.2 :
“113 | | osr | bk
£ | oas | o g
m. I135 l' ll 0.590 l' : 1.5 ’
Total Present Total Photon
Concentration = Contribution = -
Equation C-1 WBDCF Calculation:
WBDCF in  MREM

% ~ Date/Time

Tee of decay corrected DCF
= ( i3 - Al ) . 9B . —y—

7



D. THYROID DOSE CONVERSION FACTOR (TDCF) DECAY CORRELCTION

Utilizing the Attached Worksheet

Enter the Date/Time of the original concentrations.
(Y ““"‘C

\
Enter the Original Concentrations.for the listed nuclides in column 2.

Multiply the original nuclide concentrations (column 2) by the remaining fraction
(column 3) to obtain the present concentration (column 4). Enter the Present
Concentrations in column 4. Factors in column 3 account for 1 hour decay.

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

Determine the total concentrations for the listed nucl ides by adding items a.-e. of
column 4. Enter the total concentration as item Al.

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

Enter items Al and A2 in equation D-l.
Calculate the TDCF utilizing equation D-1. Enter the TOCF as item S4 on the worksheet.
The elapsed time between the original concentrations and calculated TDCF is &0

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

28



WORKSHEET B

Original Concentration

THYROID OCF DECAY CORRECTION
——“—_'__

Date/Time
| ! | | |
CoL. 1 | CoL. 2 | COL. 3 COL. 4 COL. 5 COL. 6 -
I Original | Remaining Present Isotope Isotope
Nucl ides lCOncentrationslr Fraction Concentrations TOCF Contributions
|
a. I13 : : 0.9%96 ' l 1.669 :
b. I 132 : = 0.74 ' l 7.9E7 :
c. 1133 : : 0.97 ' l 5.4EB ll
d. I 134 : : 0.45 : ' 4E7 ’
e. 1135 | | 0.90 1.6E8 |
Total ; Total Isotope
Concentration = Contribution =
Sty Ot —_
Eguation D-1 TOCF Calculation:
TOCF in MR EM
“HR
_uel
ce
il s e )>§ W
Date/Time

29



E. DEFAULT DOSE CONVERSION FACTOR (DDCF) CALCULATION

Utilizing the Attached Worksheet

5.

Enter the Date/Time of reactor shutdown.
Enter the Date/Time of the requested (DOCF) calculation.

Determine the time since reactor shutdown by substracting the time (Item 2) from the
time (Item 1).

Select the proper accident classification from column 1. Circle this item.
Select the proper "time after Rx S/D" from column 2-10. Circle this item.

Enter the whole body dose conversion factor (WBODCF) and thyroid dose conversion factor
(TDCF) as items S3 and S4 on the worksheet.

’

Y-



WORKSHEET B
DOCF Calculation ,

Reactor shutdown Date Time
A DOCF calculation Date Time
3. Time (hrs.) from Rx SD Hrs.
Colunn 1 1 Col 2 | Col 3[Col 4[Col 5 [Col IC017l0018l0019lC01
Accident | TIME FROM REACTOR SHUT DOWN IN HOURS
Classification. | O 1 2 | & 3 8 10 12 24
_OTSG Tube Rupture - I
\-»—-—-"WBDCF' -~ 2.155 |1.8685 |1.565 |1.065 |8.0E4 |6.4E4 |5.5E4 |4.8E4 |3.3E4
TOCF [5.8EB  |6.1EB |6.4EB |[7.1EB |7.7EB [8.4EB |9.1EB [9.8EB [1.3E9
Fuel Handling (RB) | I
WBDCF 12.784 |2.784 |2.7B4 |2.7€4 |2.7E4 |2.764 |2.7B4 |2.7%4 |2.7€4
TDCF 1.269 11.3659 |1.365 |1.4E9 |1.4E9 [1.469 |1.4E9 |1.4E9 |1.5E9
Fuel Handling (FHB) L
WBDCF |2.4E4 |2.4E4 |2.4E4 |2.4E4 |2.4E4 |2.4E4 |2.4E4 |2.4E4 |2.4E4
e JOOF 1.669 [1.665 [1.669 |1.6E9 |1.669 |1.6E9 [1.6E9 [1.6E9 '|1.6E9
. Rod Ejection .
T o WBDCF -~ (1.485 [1.265 |1.165 |9.984 |9.0E4 |8.564 |[8.1E4 |7.8B4 |7.2E4
_TOCF 1.269 11.265 |1.365 |1.369 |1.469 [1.469 |1.4E9 {1.4E9 |1.SES
Waste Gas |
WBDCF I5.5E4 |4.9€4 |4.5E4 |3.9E4 |3.564 |3.284 |3.1E4 |2.964 |2.7E4
TOCF I5.46B  |6.1EB |6.6EB |7.7EB [8.56B |9.2EB |9.7EB |1.0ES 1.269
Others [ |
WBDCF [8.2E5 |7.065 |6.065 |4.6E5 |3.765 |3.0E5 |2.665 [2.265 |1.3E5
TOCF [3.868B |4.6EB |5.3EB |6.2EB |6.9EB |7.4EB |7.9EB |B8.3EB |1.0E9
NS
WBDCF = B
TOCF = =

)



ATTAC}Oﬂiﬂ'iii HYDROGEN PURGE CALCULATION

The RAC shall complete this attachmen d the EBmergency 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.

34 Date Time

2. Obtain and analyze a reactor building post-accident sample in accordance with EPIP
1004.3]1 Item 4.8. Determine the noble gas and radioiodine airborne concentrations in
accordance with EPIP 1004-7 Attachment IX Item 2.1. List the noble gas airborne
concentration (Item Al) and the radioiodine airborne concentration (Item A2) below.

Noble gas airborne concentration
(Al) (g21

Radioiodine airborne concentration
(A2) (ggi)
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.

TP Exclusion area (EA) dispersion factor
A3 (see_

meter3

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 thyroia DCF
(TOCF) as item A5 below.

wWhole body DOCF

(A4)

¢ #leime

Thyroid OCF

(AS)

5%

0
0

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

6
bt Tt R i A ) B

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

7
SEEN 5. YU vart e oy

7. Compare calculated (RB) venitllation 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
Tower 1imit PAG'S.
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--------------- eeeee== Instructions for Utilizing Annex [ -e=-- - -

Igentify the release pathway. Select an effluent monitor.

Select the appropriate thumbrule from Table 1 or 2.

B

A\

5 Complete the worksheet by calculating the ratio of actual to 2ssumeo
congditions for the listed parameters. As an example;

RM-A5 is reading 1E5 CPM (Enter in Col. B)

Concenser of f-gas flowrate is 18 SCFM (Enter in Col. C)

The oispersion factor at the exclusion area is lE-5 sec (Enter in
Col. B) M3

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

Affectec | Ratic | Ratio | Ratio |[Correction |Uncorrected| Corrected
Monitor } Coel. B | Col. C ! D | Factor | Dose Rate | Dcse Rate
| | | |
RM-AS | 15 = .1 10 = .5 |1E-5= .1 | .1x.5x.1 | .0l MR |.01 x .00S =
| TE€ 20 ITE-4 | = .005 | AR I5E-5 MR
i | | |
| | | |

i
l
l
l
I

The correction factor is the proouct of the incivioual parameter
ratics. The corrected dose rate is the proouct of the correction facter
and the unceorrectec dose rate.

4, Enter the corrected oose rate on the cose zssessment worksheet

(Attachment VI). Attach to the ccse assessment worksheet a ccmpletec
werksneet D. Enter "thumbrule® in items SI, Sz, S3, S4 anc Ss.

-23-
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~RNEX ] - TABLE 1

Low Range RMS Thumbrules for Dose Protection
G = Gaseous Channe
RI = Radioiocine Channel

| |
Column A } Column B Column C Cclumn D } Column E
Monitor | Reading | ventilation | Dispersion | Dose Rate
Flowrate Factor |
| MREM/HR
CPM | CFM sec/M3 | WE
| |
1. RM-ASC : 1E6 : 20 l 1E-4 : .01
2. RM-ABG : 1E6 | 1ES | 1E-4 | 50
| | |
3. RM-ASRI | 1E4 » | 1ES | lE-4 | 100 #=
| | | |
4. RM-ASG | 1E6 | SE4 | 1E-4 | 25
| | | |
5. RM-ASRI | 1E4 *+ | SE4 | 1E-4 | 50 #=
* CPM
MIN

## MREM Thyroid Dose Committment
HR

----------- --- WORKSHEET D - S
Affecteo Ratio Ratio Ratic |Correction |Uncorrected| Ccrrected
Monitor Cel. B Col. C Factor | Dose Rate | Dcse Rate

Col. O

!

|
| |
I |
i |
| |
| |
| |
| |
| |
| |
| |

| |
| !
I |
| |
] l
| |
| |
| |
I |
f l
I} |
| |

— e ] . ] — — . —f e G

-24-



ATTACHMENT XII - TABLE 2

High Renge RMS Thumbrules for Dcse Protection

= Gaseous nne
| 1 | |
Column A | ColumnB | ColummC | Column D | Column E
| | I |
Monitor : Reading | ventilation | Dispersion : Dose Rate
| | sec
! (CPM) Elovrate (CFM)! Factor (B_) 4 MREM/HR (WB)
1. RM-AS5 High (G) I 1£6 | 20 | 1E-4 |' 25
| |
2. RM=G25 (G) | 3E3: « | 20 |  1E-4 | 1
{ | | |
.« 3, RMGZ6 & 27%* | 13 | 5.6E6 #+ |I 1E-4 || S
| | :
4. RM-AB High (G) |  1E2 | 1ES |  1E-4 | 450
| | | |
5. RM-AS High (G) | 1E3 | 164 | 1E-4 ‘ 20,
| | | , 2
6. RM=G24 (G) | 1E2 * | 1E4 | 1E-4 [ 10
* MR
MR
& - 1b
hr

*#** Release via the condenser qft-gua ET D

Affectec | Ratio | Ratio | Ratio |Correction |Uncorrected| Correctec
Monitor | Col. 8 | Col. C Col. D | Factor | Dose Rate | Dose Rate
| | | | |
| | | |
| | | |

| | | !
] | | |
| | | |
| | | |
| | |
| | |
{ | | | | |
-
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ATTACHMENT IX
HIGH RANGE RMS DOSE CALCULATIONS
Section A - System Description
The High Range RMS s categorized into three distinct subsystems (See
Schematic):
1. Radiofodine Processor Stations
2. Containment Air Sampling
3. High Range Noble Gas Channels
Subsystem (1):
Radioiodine Processor Stations
Three stations allow samples to be obtained independent of radiation menitors
RM-A5, 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. The 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" lewvel
of the intermediate building, one floor above radiation monitcr RM-AZ.
Three-way ball valves are installed in the RM-A2 sampling 1ines downstream of

containment isolation valves. The sampling lines are connected downstream of

CM-V1, CM-V2, CM-V3 and CM-V4 at P-108.
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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 . uCi/cc FACTOR CPM/uci/cc : CFM RECORDE
RM-ASG High : Aux and FHB : GM Tube : 1E-2/1E-3 1£3 . FR-151
RM-ASG High : RB Purge  : GM Tube . 1E-3/1E2 2.6E3 : FR-148
RM-G24 : RB Purge fon Chimber ¢ SELIEE 2. ® 9.5 . FR-148
RM-AS5 High Condenser : GM Tube 1E-3/1E2 : 5E3 See Table 1
Nff-Gas - $ :
RM-G25 Condenser : Ion Chamber 1E1/1E5 1.5 See Table 1
0ff-Gas - s
RM-G26 A, 8 Main Scintillation : 1E-2/1E3 : 1020 . See Table 1
Steam Lines 2 - s ; |
RM-G27 C, D Main Scintillation : 1E-2/1E3 1056 : See Table 1
{ Steam Lines : |
MR/HR/uci/cc
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i ATTACKMENT IX

HIGH RANGE RMS DOSE CALCULATIONS

L

: tion B - Source Term Calculations
1.0 Calculation of the Radioiodine Source Term utilizing the Radiofodine
Processor Station.
1.1 Enter the radioiodine concentration in microcuries/cc as determined
per EPIP 1004.31 from the silver zeolite cartridge:
1131 uci/cec
1132 uci/ce
1133 uci/ce
1134 uci/cc
1135 uci/ce
Total uci/cc
—T—

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

determined from the Table below:

: Release Pathway T Release rlowrate (CFM)
¢ Station Yent ¢ FR-I31 :
: RB Purge Duct : FR-148 $
: Condenser 0ff-Gas : See Table 1 4

Release Flowrate (CFM)
oA | e

1.4 Calculate the Radioiodine Release Source Term utilizing the

following equation:

Piresdeoted Radioiodine Release
concentration (uCi/cc) x Flowrate (CFM)
x Curie Conversion X Flowrate Conversion Radioiodine Source
Factor lE-6 CI Factor 472 cc = Term Cl
M3 sec Sec
TFR

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

29.0
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o Steam Discharge Flow Rates
(1) | Steam Generator "A", "B" :
Valve Tag No. Steam Flow #/hr. Press. PSIG
MS-V17A, MS-V17B, C and D 792,610 1050
MS-V1BA, MS-V1BB, C and D 79¢,990 1060
MS-V19A, MS-V19B, C and D 814,955 1080
MS-V20A, MS-V20B, C and D 824,265 1002
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-V17C, D
MS-V18C, D MS-V19C, D, MS-v20C, D, MS-V21B. (MS-V22B is 76,793 #/hr at
o 200 PSIG)
(3) Steam Dump to Atmosphere MS-VAA and B

% Valve opening demand Steam flow #/hr.
20 1.77 x 105
40 3.6 x 10
€0 5.00 x 10°
80 5.61 x 105
100 5.767 x 10°

(4) Condenser Vacuum Pump Discharge Path

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

(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 followi
S e e owing term shall be included wfth

Total Steam Flowrate RMG-26 or RMG-27

Steam Flow Past
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(__—___'-_— ATTACHMENT IX (Cont'd)
2.0 Calculation of the Radiofodine 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 determined per
EPIP 1004.31:
Noble Gas Nuclides Radioiodine Nuclides
KR85 uci/cc 1131 uci/cc
KR85m uci/cc 1132 uci/cce
KR87 uci/cc 1133 uci/cc
KR88 uci/ce 1134 uci/cc
XE133 uci/cc 1135 uci/ce
XE133m uci/cc Total Radioiodine uci/cc
XE135 uci/cc )
XE135m uci/cc .
Total Noble Gas uci/cc
1
( 2.2 Enter the Reactor Building release flowrate as determined from the
Table below: Release Flowrate CFM
. Purge valves Open FR-148
: Purge Valves Closed See Table 2
2.3 Calculate the Noble Gas Release Source Term utilizing the following

equation:
Total Noble Gas x Release Flow x Flowrate Conversion
Concentration uci Rate CFM  Factor _472 _cc

cc (B) sec

Curie Conversion
x Factor 1E-6 Ci = Noble Gas

%¢1 Source Term Ci
Tec

31.0




2.4 Calculate the Radioiodine Release Source Term utilizing the following Revisior &

equation:
Total Radioiodine Release Flow Flowrate Conversion
Concentration pci x Rate CFM x Factor _ 472 cc

cc (8) ' Sec

Curie Conversion
x Factor 1E-6 Ci = Radioiodine

uci Source Term i

C
Sec
2.5 Go to Attachment 1, Section 4.0 "Dose Assessment Sheet"

3.0 Calculation of the Noble Gas$and RadioiodinegSource Terms utilizing the High
Range Noble Gas Channels,

3.1 Enter the Noble Gas Channel reading in CPM: CPM
T (A)

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

(B)
el

- :
Enter the postulated mixture conversion factor as identified in Table 3:
i Pos. Mix '
T (BT)

pel
cc

uci Cal. Isotope
cc

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

cC
pci Pos. Mix
cc

(82)

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

)

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

Noble Gas Channe1<;;:zkter Conversion
Reading (cp actor@ CPM or MR

Mix

(A

. lsotope

cc
x Release Flow x Release Flowrate
Rate CFM Conversion 472 cc
sec
CFM
x Curie Conversion Noble Gas
1€-6 CI " Source Term
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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 purpcse of the procedure is to provide:

a. Tecniques and methods for calculating projected doses (whole body,
and thyroid dose eqivalent which might result from monitored
releases of radioactive materials from TMI Unit 1.

b. Tec ni ques and methods for predicting the downstream concentrations
of radicactive 1iquids resulting from a major accidental release of
radicactive 1fquids to the Susquehanna Valley.

c. Contingency methods for estimating projected doses if monitors are
out of service or off-scale high.

The Radielegical Assessment Ceerdinator is respensible for imple-
menting this procedure.

. 2.0 ATTACHMENTS

2.1 Attachment 1 Dose Assessment Sheet
2.2 Attachment II Meteoralogical Data
2.3 Attachment 1ll Calculation of the Source Term and

Onsite/Offsite Dose Projections

2.4 Attactment IV Contingency Calculations
2.5 Attacment V Liquid Release Calculation
2.6 Attachment VI Prctective Action Guides
2.7 Attachment VII Field Monitoring Nomograph

e i - NS S S
2.8 Attacment VIII (omputenitedDoseTtatetations g Pl
2.9 ttachment IX High Range RMS Dose Calculations

2.10 Bvo— ATTACHMEDT B Dose CORULESIO~ FMeTP R Gt Guc privw)

Z.1ll ATt T L HUPZOGTw PuREC CAcauirion)

T\l PTdHMIIT TN THuMBTALS
P 1.0
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2.C EMERGENCY ACTION LEVELS

3.1 As reqired by an Emergency Plan Implementing Procedure.
3.2 As directed by the Emergency Director or his designee.
4.0 EMERGENCY ACTIONS

INITIALS
: NOTE: The TRS-80 minicomputer may be used in lieu of
3 written hand calculations to determine dose projec-
s tions. Utilize Attachment VIII “Computerized Dose
g Calculations” to operate the minicomputer.

s NOTE: Perform steps in order:
: If the release is radioactive materials to the

atmosphere, perform Steps 4.1 - 4.5.

¢ If release is of radioactive 1iquids to the

$ Sus que hanna River perform Steps 4.6 - 4.8. -

: NOTE: Refer to EPIP 1004.6, Additional Assistance and $
s Notification, Attachment 111 (pg. 10.0) for :

Pack-up sources of meteorological information.

4.1 Complete the Meteorological section of the Dose Assessment Sheet by
completing Attacment II.

4.2 Complete the Release section, Source Term and Dose Projection
section of the Dose Assessment Sheet by completing forms on
Attachment I111. If High Range RMS is to be utilized then refer to

Attachment IX. oMt AfipcnmenT JF P2 A De@ 1T RE

CHLO TS,
4.3 Utilize Attac fments

VII to evaluate Field Monitoring data

and recommend Protective Act
4.4 Utilize Attacmment IV to project\dose based upon contingency

calculations.

Always report dose rate, dose, time used, and basis for the time
estimate to the Emergency Director, or his designee.

VOIL ATTPREHmt)T "g:_ Folle. P #HNDNRo6Lw FPUNGe CaceuiLprww,
UIC ATRemmiT L R Ay ) TIWVHERWLL Cacoviarow
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GPU Nuclear Corperation
Fsi Othice By 28T
=ouie <41 Soum
’ LYigcietown, Penns.ivanig 708
- e - a‘ P -Gn
T:L‘Y 84- "&‘
Vinter's Direct ©:2: Nurmbe:

Septemper 30,1583
5211-83-275

Office of Nuclear Reactor Regulation
Attn: J. F. Stolz, Chief

Operating Reactors Branch #4
Pivision of Licensing

U. S. Nuclear Regulatory Commission
washington, D. C. 20555 .

Dear Sir:

Three Mile Islang Nuclear Station, Unit 1 (TMI-1)
Operating License No. DPR-50
Docket No. 50-28%
o Comments on NRC SER Concerning "™MI-l
Steam Generators Repalr

evaluation on TMI-1 return to service with repaired steam cenerators
Attachment 1 to this letter documents GPUN actions cn confizmatory -“P< in

|
i This letter is intenced to convey GPUN's response to your August 25 safety
! your SER. Attachment 2 is a list of GPUN commentis or the Staff SER.

We hope these items will support preparing the scneculec suoplement TC your
SER.

Sincerely,

'

\,w
p u‘

- -

'-
» iranmt -
| -CE Presicent - ihaed

ge: M, Silver
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Attachmen: 1

GPUN Actions on Confirmatorv Items

Section Jage, Pangagg
4.3.1 39(2nd) Item:

Response:

4,.3.2 42(item 5) Item:

Response:

4.3.2 _43(item 7) Item:

Response:

4.3.2 43-44(item 8) Item:

Response:

tem/Response

"...an updated TOR 406 confirming the modifica-
tions discusseo abcve anc containing acceptable
documentation of the analytical justifications

. for these modifications is submitted prior to

restart."

TOR 406, Rev. 2 is enclesed. Supporting
references and procedures have been made
available to members of your staff.

Reactor Coolant Pump NPSH for Emergency
Operations, "The licensee should insure that the
copy for Control Room use is clear and .
legible".

The Controlled Copy of the approved and formally
issued 1202-5 has clear and legible copies of

the NPSH curves. A copy of the procedure has been
made available for review by members of your staff.

S/G Isolation/Steaming Criteria, "...the
licensee will make a change for SG isolation
from a dose to dose rate criteria."

The Controlled Copy of the approved ang formally
issued 1202-5 has dose rate rather than dose
isolation criteria. A copy of the procecure has
been made available for review Dy members of
your staff.

Pressure Control of Isoclatec SGs - "The licensees
states that instructions for controlling
pressure in an isclatec SG are plannec for
inclusion in EFP 1202-5".

Although the sutject of this quote is “eecing an
isolated OTSC for pressuce control, the SEF
mistakenly refers to "steanming" an isclatec SG
in the sentence befcre tne guote.
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GPUN Comments on NRC SER (NUREG-1019)

Attachmenst 2

Section Page, Paragraph

2 2(bottom) Item:
-3 (top)

Comment :

3.1 8 (top) Item:
Comment :

e 9 (2nd) Item:
Comment :

3.2 13 (top) Item:
Comment :

Item:

Comment :

e —— S ————————— ———— F———— ———a " s o~

o tem/Comment

22" expansion.

This paragraph gives the impression that a 22"
expansion was performec in each tube. As
discussed in TR-00&, a 22" expansion was usegd
for tubes where the lowest defect was too low to
De repaired by a 17" expansion.

"The thiosulfate tanks have alsc been physically
removed."

The thiosulfate tank has been physically removed
from communication with the reactor coolant
system Dy cutting the connecting lines andg
sealing them with blind flanges, but the tank
has not been physically removed from the plant.

"The extent of corrosion was quantified and all
corrosion affected sections in the waste gas
system have Deen replaced."

As discussed in our June 6 update on LER 82-02,
all unacceptable corrosion affected sections of
the waste gas system have been replaced. Minor
indications were placed on an augmented
inspection list. In acgition, some surface
corrosion and/or corrosion products may still be
present.

"...the PORV and safety relief valves, which
exhibited pitting correcsion, were replacec".

As discussed in our June 6 wpoate to LERs 82-11
and 83-03, the PORV internals and safety relief
valves were replaced. The PORV body was cleanec
and inspected, then returneg to service. The
PORV internals were mace of a number of
materials some of wnich exnibited general cor-
rosion ang IGSCC as well as pitting corrosion.

Ir agoition the safety valves were replacec oue
to new ring settings nct due to corrosion.

"The waste gas system was found to be affectec,
and all corrocec pcriicns of this system were
replaced."

See comment for p. §, section 3.2.
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* Section Page, Parag. «ph

4.3.2

44(item 9) Item:

Response:

-—

Item/Responce

TOR 406, Rev. 2 no longer recommends feeding an
isclated OTSG for pressure control (see last
item of Summary of Change, page § 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.

"~ SG Shell to Tube Differential Temperature Limit.

"The licensee will be required to clarify proce-
dural action for Delta T's in excess of 100°."

The Delta T limit in the procedure is 70°F., 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 709 . The
guidance for a 100% 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 shoulcd be
noted, however, that due to an editing error,
section 5.2.9 still contains the confusing
second reference to a 100°F limit. This error
will be corrected with the next revisinn to TDR
406. EP 1202-5 reflects the revised guidance in
TOR 406, Rev. 2.
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©* Section Page, Par: aoh

3.3

3.3

3.4.1.0

3.4.1.c

15(table)

16 (top) A

16(bottom)

17 (top)

Item:
Comment :

Item:

Item:
Comment :

Item:

Table 3.3-1.

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 50 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.

"As early as ‘easible in post critical opera-
tion, the licensee shall confirm the baseline
primary-to-secondary leakage rate, and establish
the minimum increase in such leakage rate which
can reliably be measured (expected to be about
.lgpm) . If leakage exceeds the baseline leakage
rate by that minimum increase, the plant shall
be shut down and leak tested". M

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

Planned testing.

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 performec 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.

"Tis objective assures that compressive loads
ouring operation anc vibrational characteristics
of the tube will remain unchanged."

As stated in TR-008, only the maintenance of
vibrational characteristics is an objective. It
is also a goal that tne tubes not be in compres-
sion when cold.

0824K



‘)

| Section

Sta.z.d

3.4.2.0

3.4.2.0

3.4.2

3.5

3.6

P

P.m| Pu'.. -'g !
20(3ra) Item:
Comment :
21(4th) Item:
Comment :
2l(bottom) Item:
Comment :

23(bottom) Item:

28-29 Item:

30(item 2) Item:
Comment :

Iten/Comment

"...the 1025 pounds necessary to cause tube

bowing."

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.

"...1.0 ksi inl/2 » ’
Calculations were done at 4.0 ksi indi/Z2,
Stable cracks.

This paragraph may need revision based on
TR-008, . Rev. 3.

"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."

See comments for p. 16, section 3.4.1.b.
Cleanup of Contaminant
Some parameters throughout in this section may

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

Boron (boric acid) 1800-2300 ppm
pH (ambient temperature) 8.0=8.5

H202 concentration 15-25 ppm
Temperature 130%F + 5°F
Cover Gas N2 (pzr)
ithium ion concentration 1.8-2.2
Duration of Treatment 400 hrs.

Testing using samples prior to beginning
cleaning monitorec performance through 500 nrs.

"All RCS piping..were flushec..."

All RCS piping with a diameter greater than 1"
was flushed,
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Section

3.6

3.6

3.8

‘.3.1

‘.3.2

3.2

i

Page, -;an,gm '

30(item 4) Item:
Comment :
31(table) Item:
Comment :
33-35 Item:
Comment :
39(2nd) Item:
Comment :
41(item 1) Item:
Comment :
4 Item:
Comment :

-

Item/Comment

"The coolant will pe. ..monitcrecl continuously
for pH and conductivity."

Per TR-008, as recordec in your Table 3.6-1,
these parameters will be monitored five times
per week.

Table 3.6-1.

There are several differences m Table 3.6-1
from our plans as outlined in TR-008.

Parameter 0ld Limit New Limit
Chlorides 0.15(ppm) 0.10(ppm)
Sodium None 0.1 (ppm)

Occupational Dose Assessement.,

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

"This dose corresponds to levels prescribed in
10CFR, Part 20..."

This dose corresponds to emergency plan action
levels.

"...a 50-gpm leak rate criterion...corresponds
to the complete separation of one tube."

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

License Congitions 4 ang 5.

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



