


As more information was developed about fodine removal, 1t was found that in

an jodine free solution the pH could be maintained at much lower values and
$t111 be effective in removing elemental 1odine from the containment atmosphere.
In addition, it was found that most of the fodine would be in & cesium fodide
form and could dissolve in water regardless of its PH. Therefore, it was not
Necessary to control the pH of the spray water as Tong as 1t was free of
dissolved fodine. MHowever, when fodine containing water is used, as for example
guring the recirculation phase spraying, pH would have to be maintained above
seven in order to retain the fodine in solution. A pH higher than seven would
8150 have to be maintained to prevent chloride induced stress corrosion cracking
of austenitic stee) components exposed to spray watur and minimize evolution of
hydrogen from the corrosion of 2inc on galvanized surfaces and in zinc-based
paints. These requirements are reflected in Sectians 6.1.1 and 6. 5.2 ot the
Standard Review Plan (SRP). In the submittal, the licensee proposed to use
borated water with the lowest pH of 4.5 and centrol sump water pH between 7 and
9.5 with trisodium phosprate from the baskets placed in the containment sump

3.0 EVALUATION

The staff reviewed the 1icensee's analysis, the information included in WCAP-
10477, “Spray Additive Elimination Analysis for the South Texas Project",
and performed 1ts own independent verification as part of the evaluation.

3.1 Chemical Considerations for the Removal of the Spray Additive System

During the injection phase, the licensee proposed to operate the containment
sprays with borsted water without sodium hydroxide additive. The pH of this
borated water could be as low as 4.5, Using the information currently avail-
able on jodine removal and the guidance provided in Section 6.5.2 of the SRP,
the licensee has demonstrated that this low value of PH would not affect

removal rates of the elementai and particulate iodine from the post-accident
containment atmosphere. These rates are determined by the first-order removal
coefficients which for elementa) iodine remova) by spray water and by deposition
on the containment walls are independent of pH and, therefore, not affected by
elimination of the pH controlling additive. The same applies to the removal
coefficient for particulate fodine which is controlled by the hydrodynamic
Characteristics of the sprays. The licensee calculated these coefficients using
the methods given in Section 6.5.2 of the SRP and found them not to differ
significantly from the values used in the previous evaluation.

During the recirculation phase spray, water will come from the sump and will
cotain dissolved iodine removed from the containment atmosphere during tHe
injection phase. In a radiation environment this iodine could be desorbed

from the water and released to the containment atmosphere if the pH of the
solution is too low. In order to prevent that from happening, the pH of the
sump solution should be kept abcve seven. The )icensee proposed tc control pH
by having solid trisodiuw phosphate in the sump which will dissolve as soon as
1t comes in contact with the sump water and will buffer tre pH to a value above
seven.



In agdition to retaining the jodine in solution, the sump water must be maine
tained in an alkaline condition in order to minimize corrosion of metallic
surfaces. Chloride induced stress corrosion cracking of austenitic stainiess
stee] components is considerably reduced if the pH of the solution 15 maintained
Above seven. Short exposure to water with a pH of 4.5 guring the injection phase
will not cause significant stress corrosion cracking, but more extended exposure
Curing the recirculation phase or in the sump may result in significent damage.
Section 6.1.1 of the SRP (Branch Technica) Position MTER 6+1) recommends that

PH be maintained in the 7 to 9.5 range.

Control of sumb pM is also required to minimize hydrogen generation by
corrosion of aluminum and zinc on galvanized surfaces and 1n the erganic
coatings on containment surfaces. The licensee ha: shown that the proposed
Towering of the spray pM will have no significant effect on the corrosion
rates of aluminum as long as the pM stays above 4.5  2inc in paints and in
organic coatings will corrode and produce hydrogen. Mowever, the licensee,
using the results from the NRC sponsored studiey performed at Sandia, has
demonstrated that with controlled pH these corrosion rates will be low and
no significant amounis of hydrogen would be produced.

Change of pH will have no significant effect on seals and insulation materials
in the electrical equipment Tocated 1n the containment. This equipment has
been environmentally qualified for long term exposure at high pH and will not
be adversely affected by short term exposure to low pH solution.

In order to contro) the sump pM, the )icensee intends to have between 11500
and 15100 1bs. of trisodium phosphate in six sump baskets, This amount of
salt, when dissolved in sump water, wil) maintain its pH between 7 and 9.5
Trisodium phosphate s an easily soluble substance and in warm sump water
‘ts dissolution should take no more than 1.5 hours, The licensee in the
proposed T5 proposed to verify the integrity of the irisodium phosphate
containing baskets and the leve) of the salt in individua) baskels during
each refueling outage.

3.2 Dose Considerations for the Remova) of the Spray Additive System

The licensee presented an evaluation, “Spray Additive Elimination Analysis for
the South Texas Pro ect,” (WCAP 12477), in their submitta), which indicated

that utiiization of the methodology of SRP 6.5 .2 would result in a containment
spray removal rate constanrt for eiementa) fodine of 20/hr. Using the information
in SRP Sectiun 6.5.2, the licensee calculated an fodine particuiate removal rate
constant of €.9/hr for the pericd of time in which the ratio of the initial
concentration to the concentration at a time t (co/Ct) was less than ur equa)

to 50 and a remova) rate constant of 0.7/hr for Colct greater than 50

In the accident evaluation orginally approved by the staff, the licensee
assumed that 50 percent of the airborne radioiodine plated out immediately.

In the Ticensee's analysis which accompanied the removal of the spray additive
tanks, a time dependent deposition mode) was used. The licensee utilized a



deposition removal reate of 4. 5/hr for the period of time unti) the initial
airborne concentration (C ) had been reduced by a factor of 100, After this
time period, the removal Pate was assumed to continue at five percent of the
initial value unti)l a decontamination factor of 200 was reached. After that
Lime, no credit was Laken for fodine deposition,

The Ticensse calculated the decontamination factor for elementa) radioiodine
in the sumi solution. For the South Texas units this value was determ’ ned to
be approximately 60. With this decontamination tactor, the licensee estimated
that BE.3 percent of the fodine released to the containment would be retained
in the sump solutior.

The staff has evaluated the proposed Ticensing change and determ'ned t!at the
impact of these changes upon the doses associated with the various design
‘basis accidents. The safety evaluation supporting license amendments 8 (Unit
1) and 19 (Unit 2) provided the results of 145 review of the dose conseguences
* associated with a large break LOCA and the impact of a heater failure in the
control room or fuel haniling building HVAC systems on the contro) room operator
doses, in agdition to other analyses. The staff determined in that evaluation
that the contro! room operator doses were within the requirements of GDC 19 and
« that the offsite exposures at the site boundary and et the low population zone
were within the requirements of 10 CFR Part 100. Based upon this most recent
evaluation and the South Texas Project SER, "SER Related to the Cperation of
South Texas Units 1 and 2", NUKEG-0781, Apri) 1986, the staff has determined
thet the radiclogical doses as a result of the removal of the spray additive
tanks are less than the doses discussed in the safety evaluation supporting the
aforementinned license amendments and are stil) within the requirements of
GDC 19 and 10 CFR Part 100,

* 4.0 SUMMARY

Based on ihe above evaluation, the staff concludes that: (1) the modifications
Lo the South Texas Project containment spray system proposed by the licensee
meet the requirements of Genera) Design Criterion 41 for providing a satis-
factory means of post-accident containment atmosphere cleanup; (2) the proposed
revised technical specifications for surveillance of trisodium phosphate in

the conta‘nment sump meet the requirements of General Design Criterior 42 for
inspection of the contuinment aimosphere cleanup systems, (3) the offsite

doses at the site boundary or the low population zone will not exceed that
allowed by 10 CFR Part 100 and (4) the doses to the control room operators
would stil1] be within the reguirements of GDC 19.

$.0 STATE CONSULTATION

In accordance with the Commission's regulations, the Texas State official was
notified of the proposed issuance of the amendment. The State official had
no comments.



6.0 ENVIRONMENTAL CONSIDERATIONM

The amandment changes a requirement with respect to installation or use of

& fac’ 1ty component located within the restricted area as defined in

10 CFR Part 20 and changes surveillance requirements. The NRC staff has deter-
mined that the amendment involves no significant increase in the amounts, and

no significant change in the types, of any effluents tha may be released off-
$ile, and that there is no significant increase 1n individus) or cumulative
occupationa) radietion exposure. The Commission has previously fssued & proposed
finding that the amenament fnvolves no significant hazards consideration, ang
there has been no public comment on such finding (56 FR 47971). Accordingly,
the amendment meets the eligibility criteria for categoricel exclusion set forth
in 10 CFR §1.22(c)(8). Pursuant to 10 CFR 51.22(b) no envirormentsl impact
statement or environmenta) assessment need be prepared in connection with the
Tssuance of the amendment.

7.0 CONCLUSION

The Commission has concluded, based on the considerations discussed above,
that: (1) there fs reasonable assurance that the health and safety of the
public will not be encangered by cperation in the proposed manner, (2) sucth
dtivities will be conducted in compliance with the Commission's regulations,
ani (3) the fssuance of the amendment will not be inimical to the common
gefense and security or to the health and safety of the public.
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