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14.2.4 STEAM GENERATOR TUBE RUPTURE

14.2.4.1 seneral

A complete single tube break adjacent to the tube sheet in a steam generator is
examined for two assumed situations. Since the reactor coolant pressure is
greater than the steam generator shell side pressure, the contaminated reactor
coolant discharges into the secondary system.

The activity release is Timited by the concentration in the reactor coolant,
which 1s conservatively assumed to arise {rom 1% defective fuel cladding. The
activity release is further 1imited by operator action to terminate the primary
to secondary fluid leakage and the releases from the affected steam generator to
the atmosphere.

Method of Analysis

A detailed time sequence of events iz presented from occurrence of the assumed
steam generator < ube rupture until the primary to secondary break flow and
release from the affected steam generator to the atmosphere have been terminated.
Resultant radionuclide releases to atmosphere have been evaluated separetely—
assuming that off-site power te—evetriebie-in-onecese—and is 1ost inthe-other,
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The potential for an increased radioactive release to the environment due to
steam generator tube bundle uncovery has been evaluated (Reference 3). Uncovery
does not significantly increase the radiological consequences associated with the
SGTR accident. The probability of a significant release due to non-SGTR events,
including the effects of tube uncovery, is sufficiently low to exclude such
events from consideration. The NRC agrees with the position that the effects of
partial steam generator tube bundle uncovery on the icdine release for SGTR and
non-SGTR events is negligible (Reference 4).

14.2.4.2 Analysis Assuming Minimum Auxiliar: Feedwater and Off-Site
Power are Available

The sequence of events following tube rupture is as follows:
A g7
1. Primary leakage takes place initially at a high rate (~8¢ Ibm/sec) but

rapidly drops to a lower leakage rate (~47 lbm/sec).
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14.2.4.4 Radiological Consequences of 3 Steam angriegr
Tybe Ryptyre Accident

This section presents an evaluation of the offsite consegquences of a
steam generator tube rupture aCCident. <Sidnwpiteeg@sePro-sootummedas -
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Assumptions: The following assumptions were used in the analysis of
the off-site consequences:
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defective fucl.cf. Table 9. (See note 1A page 14.72.8)
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Insert 1 (on FSAR page 14.2.4-5 where marked)

L.

Both pre-accident and accident initiated iodine spikes arc analyzed. For the pre-accident iodine spike
it is assumed that a reactor transient has occurred prior to the steam generator tube rupture and has
raised the RCS iodine concentration ﬂg‘fse’uCi/zm of dose equivaleat (DE) I-131. For the accide~t
initiated iodine spike , the reactor trip associated with the steam generator tube rupturs creates an
iodine spike in the RCS which increases the iodine release rate from the fuei to the RCS to a value
500 times greater than the release rate corresponding to the maximum equilibrium RCS Technical
Specification concentration of J4 uCi/gm of DE I-131. The duration of the accident initiated iodine
spike is l}ez hours. 0§

The noble gas activity concentration in the RCS at the time the accident occurs is based on a fuel
defect level of 1.0%. This is approximately equal to the Technical Specification value of 100/E
uCi/gm for gross radioactivity.

The iodine activity concentration of the secondary coolant at the time the steam generator tube rupture
occurs is assumed to be equivalent to the Technical Specification limit of L2 uCi/cc of I-131.
1.0

The amount of primary to secondary steam generator tube leakz2ye in the intact steam generator is
assumed to be equal to the Technical Specification limit for a single sieam generator of 500
gallons/day.

No credit for iodine removal is taken for any steam released to the condenser prior to reactor trip and
concurrent loss of offsite power.

An iodine partitica factor in the steam generators is used as follows:

0.0\
DA (curies !/gm steam + curies /gm water)

All noble gas activity carried over to the secondary side is assumed to be immediately released to the
outside atmosphere.
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Thirty minutes after the postulated tube rupture accident the
pressyre Yetween the faulted steam generator and the primary

System {s equalized. Appruxisately "Jb®S 1bs. of reactor
coolant is diiﬁ?‘:ﬁ‘d to the seccndary side of the faulted steam

gererater. Also, approximately 1bs. of steam is released
to the atmesphere via the ruptured steam generator during the

Sfa hours after the accident the residual heat removal system is

31; hours after the accident no further activity is released to
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32! Auxiliary feed water is available during the accident.
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The atmospheric dispersion factor (X/Q) at the site boundary
(1200 meters) and at the boundary of the low population zone
(5000 meter) are:

X/Q (sec/m*) &
02 WR
120¢ seter 2/!&10" et e . -
9000 meter  EEXiOUUA  toaxie? 200

Breathing rate used %0 calcu\atq the thyroid dose for the
accident s 3.47x10™ w*/sec,
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The thyroid deees and -h.hibody doses at the site boundary and the
Agoundary of the low population zone are Jiven in Table 14.2.4-2.
" , y T A

gth mahe WAt0 the public as a result of a
steam generator tube rupture SO ribtantand ire less
than the permissible limits of 10 CFR Part 100.

14.2.4.5 Multiple Tube Ruptures

A much larger dose, e.g., whole body dose of 25 rem at the exclusion radius, can
only result from the rupture of sufficient steam generator tubes to cause fuel
cladding failure.

Operating experience with steam generators of the type used in this plant has not
shown significant numbers of single gross and immediate tube failures. Small
Teaks in a single tube which caused erosion type damage to adjacent tubes have
been reported, but did not cause a rupture of the adjacent tubes. Thus, if a
single tube failure were postulated, oit is probable that adjacent tubes would not
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be damaged but any adjacent failure would De an erosion-caused Teak rather than
a sudden gross failure.

To perform a rigorous analvsis of the flow dynamics of blowdown through multiple
tube ruptures, one must understand and define mathematically the physical
configuration of the ruptures. Because no reasonable mechanism exists for the
sultiple ruptures, it is instead just as meaningful to analyze the consegquences
of a pipe rupture, equivalent in terms of discharge rate to various multiplas of
the single tube discharge rate.

Such an analysis reveals chat the core cocling system will prevent clad damage
for break discharge rates equal Lo or smaller than that resulting from a broken
pipe between 4 in. and 6 in. in diameter. The discharge rates which bracket the
onset of cladding damage correspond to 18 and 40 times the discharge from a
single savered steam generator tube. Actually, the ratic would be much larger
owing to the fact that the discharge from a4 tube failure will be limited by the
back pressure in the steam generator. Uitimately, the tube discharge would
terminate when the reactor coolant system and the steam generator reached

pressure equilibrium. The operator can initiate cooldown through the unaffected
steam generator.

These conclusions are based or single-failure mode performances of the core
cooling cystem. The core does not become uncovered by the calculated quiet level
in thuse cases where cladding damage is found to be prevented.

The incredibility of multiple simultaneous tube failures iz supported by the
following reasoning:

1. At the paxisum operating imternal pressure the tube wall sees only about
1520 ps! compared with 2 calculated bursting pressure in excess of
11,100 psi based on ultimate strength at design temperiture.

2. The above margin appiies to the Tongi*udinal failure modes, iaduced by hoop
stress. Thir failure mode is the least 1ikely to cause propagation of
f2ilure tube-to-tube. An additioral factor of two applies to ultimate
pressure strength in the axial direction tending to resist double-enced
fatlure (total factor of 14.6). .
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fFailures induced by fretting, corrosion, erosion, or fatigue are of such a
nature as to produce tell-tale lTeakage in substantial quantity wnile ample
metal remains to prevent sovirancc of the tube (a small fraction of the
griginal tube wall section) af indicated by the margin derived in 2 above.
Thus, any incipient failures that would uevelop to the point of severe
leakage requiring a shutdown for plugging or repair, in accordance with
Sectian 15.4.1 of the Techaical Specifications, would happen long befare
the large safety margin in pressure strength is lost.

4 by the NRC o
Plant.
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STEAM GENERATOR TUBE RUPTURE ACCIOENT
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POINT BEACH NUCLEAR PLANT EPIP 5.2

Bt Y . EMERGENCY PLAN IMPLEMENTING | NNSR
PROCEDURES Revision 8
April 9, 1996
RADIOIODINE BLOCKING AND THYROID DOSE
ACCOUNTING
1.0 GENERAL

20

3.0

Potassium iodide, a stable iodine, saturates the iodine receptors in the thyroid gland,
preventing unnecessary thyroid gland exposure from radioiodine.

REFERENCES

2.1 Leuer Erwin S. Huston, M.D., dated November 6, 1980, and attachment “Protection
Aganst Radioactive lodines.”

2.2 NRC Information Notice No. 88-15: "Availability of U.S. Food and Drug
Administration (FDA)-Approved Potassium lodide for Use in Emergencies Involving
Radioactive lodine,” April 18, 1988.

2.3 NUREG-1210, "Public Protective Actions - Predetermined Criteria and Initial
Actions,” Volume 4, "Pilot Program: NRC Severe Reactor Accident Incident
Response Training Manual," February 1987,

24  Memo NPM 91-0273, "Potassium lodide - Issuance Dose Level”, dated
February 7, 1991.

PRECAUTIONS

3.1 Potassium iodide will only be administered to personnel as approved by Company
Medical Services personnel consistent with this procedure.

3.2 The use of potassium iodide will be authorized by the Health Physics director and/or
the rad/con waste manager.

33 To be effective, potassium iodide must be taken within 1 10 2 hours after exposure to
radioiodine. If potassium iodide is administered more than 4 hours after an
individual has suffered an acute ingestion or inhalation of radioiodine, its
effectiveness as a thyroid blocking agent is less than 50 percent.

3.4 After an initial dose (one tablet) of potassium iodide has been administered, its
continued use on a daily basis will be determined by Company Medical Services
personnel, or by a designated physician.

3.5  Rosters of WE and security personnel approved to use potassium iodide as a blocking

agent will be maintained at the operations support center, site boundary control
center, and the control room. Personnel not authorized to take potassium iodide are
marked "NOT APPROVED" on the appropriate roster.

Page 1 of 4 REFERENCE USE



POINT BEACH NUCLEAR PLANT EPIP 5.2

* . EMERGENCY PLAN IMPLEMENTING | NNSR
PROCEDURES Revision §
April 9. 1996

RADIOIODINE BLOCKING AND THYROID DNSE
ACCOUNTING

36 A copy of the pharmaceutical company iastructions for the use of potassium iodide
tablets is reproduced on Attachment A to this procedure. This is furnished for
information only.

40  STORAGE LOCATION

Singie dose 130 ry tablets of potassium iodide will be stored in the emergency lockers
located at the operations support center, site boundary control center, and the control room.
The shelf life of potassium iodide tablets are as indicated on the pharmaceutical container.

5.0 ADMINISTRATION

In the event of an emergency, potassium iodide will be administered to authorized personnel
if the projected dose to the thyroid is likely to exceed 25 rem.

If the projected dose to the thyroid is not likely to exceed 25 rem, the issuance of potassium
iodide (to authorized personnel) is at the discreiion of the Health Physics director and/or the
rad/con waste manager

,o.ommmmmmaxm

The dose to the thyroid from airborne concentrations of radioiodine may be calculated as

follows.
6.1 ied Conversi rads/uCi:
I-131 1.480 rads/uC:
I-132 0.054 rads/uCi
1-133 0.400 rads/uCi
1-134 0.025 rads/uCi
I-135 0.124 rads/uCi
6.2  Breathing Rates

6.2.1 Assume 1.25E06 cc/hour (= 3.47E-04 m/sec.) for short exposure times
or exposures while working.

6.2.2 Assume 8.35E0S cc/hour (= 2.32E-04 m'/sec.) for long exposure times
(in excess of a single day).

6.3 If the concentration of each iodine isotope is not known. conservatively use the dose
| ) factor for 1-131, given above, as illustrated in the exampie in Step 6.5.

| Page 2 of 4 REFERENCE USE



“ i @.POINT BEACH NUCLEAR PLANT EPIP 5.2

EMERGENCY PLAN IMPLEMENTING | NNSR
PROCEDURES Revision 8
April 9, 1996
RADIOIODINE BLOCKING AND THYROID DOSE
ACCOUNTING
6.4  The total amount of radioiodine inhaled in uCi is calculated by multiplying the

6.5

)

v

7.1

average airborne concentration in pCi/cc by the breathing rate in cc/hour by the total
time of exposure in hours. The thyroid dose in rads is then calculated by multiplying
the total amount in uCi by rads/uCi in the above table.

Example

Gross lodine = 5.4E-07 uCi/cc in air

Breathing Rate = 1 .25E06 cc/hour

Expected Exposure Time == | hour

i-131 rads/uCi = 1.48

Calculation®

(5.4E-07 uCi/ce) (1.25E06 cc/hour) (1.48 rads/uCh) (1 hour)

= 0.999 rads Thyroid Dose

7.0 DOSE ACCOUNTABILITY FOR EXPOSURES TO AIRBORNE RADIOIODINE

It is imperative that accurate exposure times and radioiodine concentrations
encountered be maintained for each individual's exposure to an airborne radioiodine
environment for dose calculation purposes.

The following minimum information should be documented for each exposure.
7.2:1 Date and time

7.2.2 Names of individuals involved

723 Duration of exposure

724 Concentrations of airborne radioiodine

1.2.5 Reference to specific analysis by sample number or manner in which
concentration of airborne radioiodine was derived.
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This attachment is furnished for information only. The administration of potassium will be as stated

ATTACHMENT A

P

in Procedure EPIP 5.2.

Panent Packags insen for

THYRO-BLOCKF®
TABLETS
(POTASSIUM IODIDE TABLETS, USP)

UM JODIDE ONLY WHEN PUBLIC
H TELL YOU IN A RADIATION
{KIROENCY. RADIOACTIVE 1ODINE COULD BE

ELEASED INTO THE AIR. POTASSIUM IODIDE (A
FORM OF IODINE) CAN HELP PROTECT YOU

IF YOU ARE TOLD TO TAKE THIS MEDICINE, TAKE IT
ONE TIME EVERY 24 HOURS. DO NOT TAKE IT MORE
OFTEN MORE WILL NOT HELP YOU AND MAY
INCREASE THE RISK OF SIDE EFFECTS. DO NOT TAKE
THIS DRUG IF YOU KNOW YOU ARE ALLERGIC TO
1ODIDE (SEE SIDE EFFECTS BELOW )

INDICATIONS
5:2’;‘010 BLOCKING IN A RADIATION EMERGENCY

DIRECTIONS FOA USE
Use only as airected by State or local public health authorities
in the event of a radiation emergency

DOSE
ADULTS AND CHILDREN 1 YEAR OF
AGE OR OLDER One (1) tablet ooce »
day Crush for small chuldren
BABI®S UNDER | YEAR OF AGE
ﬁo:-mmm tablet once & day Crush

Tablets

Take for 10 days unless directed otherwise by State or local
public bealth authenties

Huore st controlied room tempersture between 16* and 30°C (59°
to B6°F ). Keep container ughtly closed and protect from hight

Potasssum wdide should not be used by ie allergne 1o codide
Keep out of the reach of children In case of overdose or allergue
reaction, coniact & physician or the public health suthonty

DESCRIPTION
Each white, round, scored, monogrammed THYRO BLOCK®
TABLET containe 130 mg of potassium iodide Other
ingredients magnesium stearate. microcryoialline cellulose
sihica gel. and sodium thiosullate
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HOW POTASSIUM IODIDE WORKS
Certain forms of iodine help your tn_vm:.&\md work nght
M’nﬂ:mvhmmmm{ , like rodized salt
or fab thi wid can store’ or hold onuy a certain amount of

Lo a radiation emergency, radioactive wdine may be released in
the wir This matens! msy be breathed or swaliowed. It may
enter the thyruid gland and damage it The damage would

not show itaelf for years &u ren are most likely to

i

1
i

potaseum wdide, it will fill u thyroid gland.
the chance that harmful r&mun wodine will

d gland

:
iz
é
:
;
:
:

ple who should not take potmssium iodide are
ho know they are allergic to wdide. You may take
iodide even if you #re taking medicines for a Lhyrod
r example, a thyroid hormone or antithyrod drug)
and nursin, wonen and babies and children may slso

HOW AND WHEN TO TAKE FOTASSIUM IODIDE
Potassium iodide should be taken as soon t: possibie after
nﬂnhul&ho&cuhnﬂyw You sheuld Lake one dose ev:

will not heip you because the thyroid can “hold

:l{lhmd-md ne v doses will increase the

of side effects You will probably be told not to take the
drug for more tharn 10 davs

I

f

£
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SIDE EFFECTS
sually side effecta of potassium i0did r happen wheo people
take hugher doses for & jong tune. You should be careful not to
take more than the recommended dose or take it for loager than
you are told Side effects are unlikely because of the low dose
and the short ume you will be taking the drug

Foasible nide effects nclude skin rashes. swelling of the sahvary
Flands, and wdum’ (metalic taste, burning mouth and throst,
sore Leeth and gums, symptoms of & bead cold, and sometmes
stomach upset and duarrbea)

3

A few people have an allergic reaction with more serious

symptoms  These tould be fever and joint pa ns, or swelling of

ria of the face and body and at times severe shortness of
reath requinag immediate medical attention

Taking lodide may rarely couse oversctivity of the thyreid
gland, underactivit of the thyroic gland. or ealargement of the
tayrod gland (goiter)

WHAT TO DO IF SIDE EFFECTS OCCUR
Ll the mude effects are severe or if vou have an allerpc reaction,
stop potussium weide Then. f possible call a doctor or
public th suthonty for wstrucuons

HOW SUPPLIED
THYRO-BLOCK® TABLETS (Potassium lodide Tablets USP)
are while round tablets, one side acored. other mide debossed
472 WALLACE each containing 130 mg porassium 1odide
Available i botties of 14 tabieta (NDC 0037047220/

WALLACE LABORAYORIES
Onasuon ol
CARTER-WALLACE INC
Cranbury New Jersey 08512
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