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Subject: Technical Specification Change Request No. 337 — Reactor Building Emergency
Sump pH Control System Buffer Change

In accordance with 10 CFR 50.90, “Application for amendment of license or construction permit,”
AmerGen Energy Company, LLC (AmerGen) proposes changes to Appendix A, Technical
Specifications (TS), of the Three Mile Island Nuclear Station, Unit 1 (TMI Unit 1) Facility Operating
License. Enclosure 1 contains AmerGen’s description and assessment of the change Enclosure 2
contains the proposed TS changes

The proposed change would revise TMI Unit 1 Technical Specification 3.3.1.3, "Reactor Building

Spray System and Reactor Building Emergency Core Cooling System.” The current capability to

add sodium hydroxide (NaOH) to the Reactor Building spray system as a buffer during the initial

phase of a loss-of-coolant accident will be replaced with trisodium phosphate dodecahydrate (TSP) - -~
stored in baskets located insidé the Reactor Building containment. Related changes to Technical '
Specifications 3.3.2.1 and 4.1, and the Bases are also proposed.

As part of this license amendment request, AmerGen proposes to modify the current UFSAR
licensing basis methodology for calculating the iodine removal coefficients for the Reactor Building
spray system to be consistent with NUREG-0800, Standard Review Plan 6.5.2.

The proposed amendment has been reviewed by the TMI Unit 1 Plant Operations Review
Committee and approved by the Nuclear Safety Review Board in accordance with the requirements
of the AmerGen Quality Assurance Program. -

Using the standards in 10 CFR 50.92, AmerGen has concluded that these proposed changes do
not constitute a significant hazards consideration, as described in the enclosed analysis performed
in accordance with 10 CFR 50.91(a)(1). Pursuant to 10 CFR 50.91(b)(1), a copy of this Technical
Specification Change Request is provided to the designated official of the Commonwealth of
Pennsylvania, Bureau of Radiation Protection, as well as the chief executives of the township and

county in which the facility is located.
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We request approval of the proposed change by December 1, 2007, with the amendment being
implemented within 30 days of issuance. This will allow an orderly implementation of these changes
following approval in accordance with the December 31, 2007 containment emergency sump
modification compliance requirements specified in NRC Generic Letter 2004-02.

Regulatory comrr\itments established by this submittal are identified in Enclosure 3. If you have any
questrons or reqwre addrtronal information, please contact Mr. Davrd Distel at (610) 765-5517.

| declare under penalty of per|ury that the foregorng is true and correct Executed on the 29" day of
June, 2007.

Respectfully, -

/o

Pamela B. Cowan .
Director - Licensing and Regulatory Affairs
AmerGen Energy Company, LLC

Enclosures: 1) TMI Unit 1 Technical Specification Change Request No. 337 - Reactor Burldrng
Emergency Sump pH Control System Buffer Change Description and
Assessment

- 2) ™I ‘Unit 1 Technical Specification Change Request No. 337 - Markup of
Proposed Technical Specification and Bases Page Changes

3) List of Commitments

cc: S. J. Collins, Administrator, USNRC Region |

D. M. Kern, USNRC Senior Resident Inspector, TMI Unit 1

. P. J. Bamford, USNRC Project Manager, TMI Unit 1

- D. Allard, Director, Bureau of Radiation Protection — Pennsylvanra Department

of Environmental Protection

Chairman, Board of County Commissioners of Dauphin County, PA
Chairman, Board of Supervisors of Londonderry Township, Dauphrn County, PA
TMI Unit 1 File No. 07029 :
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ENCLOSURE 1

DESCRIPTION AND ASSESSMENT

Descrlptlon

In accordance with 10 CFR 50.90, "Appllcatlon for amendment of license or constructlon
permit," AmerGen Energy Company, LLC (AmerGen) is requesting an amendment to Facility
Operating License No. DPR-50 for Three Mile Island Nuclear Station, Unit 1 (TMI Unit 1). The
proposed change would revise TMI Unit 1 Technical Specification (TS) 3.3.1.3, "Reactor
Building Spray System and Reactor Building Emergency Core Cooling System.” The current

‘capability to add sodium hydroxide (NaOH) to the Reactor Building spray system as a buffer

during the initial phase of a loss-of-coolant accident (LOCA) will be replaced with trisodium
phosphate dodecahydrate (TSP) stored in baskets located inside the Reactor Building
containment. As part of the modification, the sodium hydroxide addition tank will be isolated
from the Reactor Building spray system, but will physically remain in place.

The reason for this change is to minimize the potential for exacerbating sump screen blockage
under post-LOCA conditions. As a result of AmerGen'’s efforts to address Generic Safety
Issue 191 (Assessment of Debris Accumulation on PWR Sump Performance) for TMI Unit 1,
concerns have been identified relating to potential adverse chemical interactions between
NaOH and certain insulation materials used in the TMI Unit 1 containment. Related changes
to Technical Specifications 3.3.2.1 and 4.1, and the Bases are also proposed.

AmerGen requests that the foIIowmg changed replacement pages be inserted into the existing
Technical Specifications:

Reviseq TMI Unit 1 TS Pages: 3-22, 3-23, 3-24, 4-2b, 4-7, 4-10, and 4-10c.

Proposed Change

The proposed amendment changes the method of pH control for the water in the Reactor
Building emergency sump after a postulated LOCA. This change deletes the specification for
sodium hydroxide (NaOH) spray addition and adds a specification for the use of trisodium
phosphate dodecahydrate (TSP) as the chemical for pH control. In addition, to support the
buffer change, the Updated Final Safety Analysis Report (UFSAR) methodology for
calculating the iodine removal coefficients for the Reactor Building spray system is modified to
be consistent with NUREG-0800, Standard Review Plan 6.5.2.

Revise TMI Unit 1 TS 3.3.1.3, Reactor Building Spray System and Reactor Building
Emergency Cooling System, (page 3-22) to delete the sodium hydroxide tank requirements
and insert TSP requwements
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OLD TS 3.3.1.3

b. The sodium hydroxide (NaOH) tank shall be maintained at 8 ft. + 6 inches lower than the
BWST level as measured by the BWST/NaOH tank differential pressure indicator. The
NaOH tank concentration shall be 10.0 + .5 weight percent (%). Specification 3.3. 2 1
applies.

c. All manual valves in the discharge lines of the NaOH tank shall be locked open.
Specification 3.3.2.1 applies.

NEW

. 383.1.3.b The Reactor BUilding emergency sun')p pH control system shall be maintained

. with= 18,815 Ibs and < 28,840 Ibs of trisodium phosphate dodecahydrate ( TSP)
Specification 3.3.2.1 applles

Revise TMI Unit 1 TS Section 3.3.2.1 to delete the reference to the NaOH tank on page 3 23,
and to read as follows:

“If the CFT boron concentration is outside of limits, or if the TSP baskets contain
amounts of TSP outside the limits specified in 3.3.1.3.b, restore the system to operable
status within 72 hours. If the system is not restored to meet the requirements of
Specification 3.3.1 within 72 hours the reactor shall be placed in a HOT SHUTDOWN
condition within six hours." _

Revise TMI Unit 1 TS Table 4.1-1 (page 4-7), item 40, for the BWST/NAOH Differentia|
Pressure Indicator, and item 41, for the Sodium Hydroxide Tank Level Indicator, to delete

~ these line items from the table. Revise Table 4.1-3 (page 4-10), item 10, for the Sodlum

Hydroxide concentration, to delete this line item from the table.

Revuse TMI Unit 1 TS Table 4.1-5 (page 4-10c), System Surveillance Requnrements to add
surveillance testing for the TSP buffer and to read as follows:

NEW
item Test Frequency
2. Reactor Building a. Verlfy the TSP baskets contain R
Emergency Sump 2 18,815 Ibs and < 28,840 Ibs of
pH Control TSP.
System ' . : '
b.  Verify that a sample from the TSP R

baskets provides adequate pH
adjustment of borated water

2.5 Bases Changes:

The Bases Section 3.3 will be revused to delete dlscus310n of NaOH addition and add the
following discussion:
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The Reactor Building emergency sump pH control system ensures a 'sump pH between 7.3 |

‘and 8.0 during the recirculation phase of a postulated LOCA. A minimum pH level of 7.3 is

required to reduce the potential for chloride induced stress corrosion cracking of austenitic
stainless steel and assure the retention of elemental iodine in the recirculating fluid. A
maximum pH value of 8.0 minimizes the formation of precipitates that may migrate to the
emergency sump and minimizes post-LOCA hydrogen generation. Trisodium phosphate
dodecahydrate is used because of the high humidity that may be present in the Reactor
Building during normal operation. This form is less Ilkely to absorb large amounts of water
from the atmosphere.

All TSP baskets are located outside of the secondary shield wall in the Reactor Building
basement (El. 281-0"). Therefore, the baskets are protected from the effects of credible
internal missiles inside the shield wall. The designated TSP basket locations ensure that the
baskets are not impacted by the effect of potential LOCA jet /mplngement forces and pipe
whip.

The Bases Section 3.3 (TS page 3-24) will also be revised to state that the iodine removal
function of the Reactor Building spray system requires.one spray pump and TSP in baskets
located in the Reactor Building basement. In addition, Bases Section 4.1 (TS page 4-2b) will
be revised to add information related to surveillance testing for the TSP in the baskets.

Licensing Basis Methodology _Change'

As part of the proposed buffer change, the UFSAR methodology for calculating the iodine
removal coefficients for the Reactor Building spray system is modified to be consistent with
NUREG-0800, Standard Review Plan 6.5.2, Revision 4 (March 2007), “Containment Spray as
A Fission Product Cleanup System." This methodology is recommended in Regulatory Guide
1.183 (Reference 2), which is applicable to TMI Unit 1 for accident anaIyS|s using alternative
radiological source terms. : :

Background

Under LOCA conditions, a buffering agent must be added to the Reactor Building sump
recirculation water to increase the sump solution pH to between 7.3 and 8.0. Buffering agent
addition is required to reduce re-evolution of iodine fission products from the sump solution to
-the containment atmosphere as iodine gas. Thus, pH adjustment is primarily a control
measure for offsite and control room doses. Increasing the coolant pH also reduces the
corrosion rates of materials in the containment, most notably metal structural members and
components. Traditionally, both sodium hydroxide (NaOH) and trisodium phosphate
dodecahydrate (TSP) have been used as buffering agents at many plants. NaOH is stored in
liquid form in a tank and is fed into the containment spray system post-LOCA. In plant
designs that use TSP, the TSP is stored in baskets that become submerged within the
containment sump pool (as the post-LOCA water level nses) and release the buffering agent
by dissolution. :

The present method of buffering the sump water at TMI Unit 1.is through the addition of
NaOH to the Reactor Building (RB) spray system. The NaOH solution is stored in the sodium
hydroxide tank (BS-T-2) located outside the RB. The tank is isolated from the RB spray
system piping by two normally closed motor-operated valves BS-V-2A and 2B. The valves
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open on receipt of an engineered safeguards actuation signal, and the NaOH mixes with
Borated Water Storage Tank (BWST) injection supply water. The RB spray solution mixes
with the spilled reactor coolant from the LOCA and the buffered water makes its way to the -
~ emergency sump where it is available for recirculation. In the current design, the buffered
water has a pH of at least 8.0 prior to initiating recirculation. However, NRC Standard

_ fRevgew Plan (SRP) 6.5.2, Revision 4-permits the spraying of a boric acid solution during the

tinitial injection phase when the spray solution is being drawn from the borated water storage
tank (BWST). The SRP also states that the pH of the spray solutlon should be adjusted to at
least 7.0 by the onset of recirculation. : .

~ -

This TS change will allow the use of TSP a highly water- soluble basic chemical, td bufferthe

acidic spray/reactor coolant mixture in the RB emergency sump. This method uses plain’
boric'acid as.the spray solution during the post-LOCA injection phase. Other than isolating
the NaOH tank and associated recirculation pump from the RB spray system, there are no
~changes in RB spray system operation required by the use of TSP.

- TSP is used as a po“st-LOCA buffering agent at other stations because of its rhany favorable

* . characteristics. In particular, it dissolves rapidly and the quantity needed to increase the

coolant pH above 7.3 is reasonable. It also has corrosion inhibitor properties beyond its ~ °
-ability to moderate. pH. For example, carbon steel corrosion is inhibited through the formation

, " ofiron phosphate conversion coatings.- Also, aluminum corrosion is inhibited. In the

dodecahydrate form, TSP has a good storage ||fe and'is readily avallable

TSP has been. successfully used in-a wide vanety of applications that are relevant touseina
containment spray solution. The proposed amendment to change the method of pH control

will improve personnel safety by ellmmatlng the caustic chemical sodium hydrOX|de from the '

RB.
Propoéed Design
‘The Réactor Building ’emefgency,sump pH control systerh will be a péssive system U‘sing 23

-~ stainless steel storage baskets filled with TSP. No active means of Reactor Building
emergency sump pH control are required. TMI Unit 1 has determined by analyses the

.. amount of TSP required to adjust the sump pH to a proposed minimum value of 7.3. These -

“analyses considered a range of quantities for the boric acid and TSP.

The minimum pH is produced by the maximum amount of boric acid and the minimum

~amount of TSP. Conversely, the maximum pH is produced by the minimum amount of boric

* acid and the maximum amount of TSP. The proposed TS surveillance requirement of

> 18 815 Ibs and < 28,840 Ibs of TSP will result in a pH between 7.3 and 8.0 during the long-
‘ term recirculation phase. A maximum pH value of 8.0 minimizes the formation of precipitates
‘that may.-migrate to the emergency sump and minimizes post-LOCA hydrogen generation.

The sump pH baskets will be located outside of the secondary shield wall in the Reactor
Building basement (El. 281’-0”), so that they are in the flow path of the RB spray/reactor
coolant mixture flowing to the emergency sump. A total of 23-baskets will be installed to
assure that adequate TSP is dissolved in the water, given the flow paths and allowable floor
- space in the Reactor Building. The sides of the baskets will be stainiess steel mesh screen
to allow the spray/reactor coolant mixture to dissolve the TSP. The baskets are designed to
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withstand seismic loads. The TSP chemical is technical grade, granular TSP dodecahydrate,
which contains 12 waters of hydration and has the chemical formula of NasPO,4.12H,0.

Technical Analysis

The folllowing tépics associated with the proposed change are discussed further below:

Radiological Consequences

Chemical effects

Corrosion of containment materials

Hydrogen generation ~

Environmental qualification (EQ) of equnpment

TSP basket design and isolation of sodium hydroxide tank
UFSAR accident analysis

NouprwN=

41 Radiological Consequences
41.1 Effect of pH Change

The present method of buffer addition is to add NaOH to the RB spray during the emergency
core cooling system (ECCS) injection phase of the LOCA. The NaOH is mixed with water
from the BWST prior to being sprayed into the containment atmosphere. The proposed -
change to replace this method with TSP stored in baskets will reduce the rate of buffer
addition during the ECCS injection phase. Initially, the RB spray mixture will consist of plain
boric acid solution. The spray pH during the injection phase may be as low as 4.6 as

~.documented in Attachment 1 (Calculation No. C-1101-153-E410- 036, Revision 0, “Reactor

Building Spray pH Prior to the Start of Recirculation Spray”). As indicated in Standard
Review Plan (SRP), Section 6.5.2, "Containment Spray as A Fission Product Cleanup
System", fresh sprays (i.e., sprays with no dissolved iodine) are effective at scrubbing
elemental iodine and thus a spray additive is unnecessary during the initial injection phase
when the spray solution is being drawn from the BWST. As described in the SRP, research
has shown that elemental iodine can be scrubbed from the atmosphere with borated water,.
even at low pH. The SRP provides an equation for calculating a first-order removal
coefficient that is not dependent on pH.

However, since long-term use of a plain boric acid spray could increase the potential for
elemental iodine re-evolution and long-term stress corrosion during the recirculation phase of
the LOCA, the equilibrium sump solution pH must be increased. The current licensing basis
for TMI Unit 1 credits the Alternative Source Term (AST) with guidance from Regulatory
Guide (RG) 1.183 (Reference 2) for-calculating radiological dose consequences post-LOCA.
The RG 1.183 guidance indicates that if sump pH is above 7.0, then a licensee does not
need to evaluate revolatization of iodines for dose consequences. RG 1.183 also
recommends an iodine flashing fraction of 10% as applied to Engineered Safety Feature

'(ESF) recirculation leakage outside primary containment, unless a lower value can be -

justified. The TMI Unit 1 AST calculations currently justify a calculated iodine flashing

fraction of 5% during ESF recirculation for the first 24 hours following a LOCA and 2% for the -
remainder of the 30-day accident evaluation; however, these values are pH-dependent '
(Reference Attachment 3). The supporting analysis indicates that use of these values
requires that the sump pH be 2 7.3. The NRC accepted use of the 5% and 2% flashing
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| fraction values in Reference 3. In the current design, use of NaOH injection results in a
_ calculated pH 2 8.0. With the proposed change to TSP, continued use of the 5% and 2%

iodine flashing fractions will require that the long-term sump pH be 2 7.3. The TSP baskets
will be designed and located with the objective of ensuring rapid dissolution of the TSP. The
baskets will be located on the RB floor (El. 281°-0”) around the RB, but outside the secondary
shield wall. All baskets will be submerged by the post-LOCA flood inventory. There will be a
sufficient quantity of TSP to adjust the pH range to 2 7.3 to 8.0, as documented in
Attachment 2 (Calculation No. C-1101-153-E410-040, Revision 0, “Reactor Building Sump
Post-LOCA pH’). '

41.2 Change to UFSAR Methodology for Spray Removal Coefficient

When applying the AST guidance, the chemical forms of radioiodine released to the
containment are assumed to be 95% cesium iodide (particulate form), 4.85 percent

. elemental iodine, and 0.15 percent organic iodide. As part of the proposed change,

AmerGen will use the methodology in SRP Section 6.5.2, Revision 4 for calculation of RB

- spray removal coefficients. The current TMI Unit 1 spray removal coefficients, which are

developed in UFSAR Appendix 14B, “lodine Removal Capabilities of the TMI-1 Reactor ‘
Building Spray System,” are based on the methodology in ANSI/ANS-56.5-1979, “American
National Standard for PWR and BWR Containment Spray System Design Criteria.” s
Separate spray removal coefficients are developed for elemental, organic and particulate
forms of iodine. The ANSI formulation for the elemental spray removal coefficient is directly.
proportional to the iodine partition coefficient, which is a strong function of the spray pH.

Regulatory Guide 1.183 states that the iodine removal models in SRP Section 6.5.2 are
acceptable (ANSI/ANS-56.5 was withdrawn in 1993). The formulation for the elemental
iodine spray removal coefficient in SRP Section 6.5.2 is independent of spray pH, and
results in a larger removal coefficient than that used in the current design basis. For the
particulate iodine, the formulation for spray removal coefficient in SRP Section 6.5.2 is
essentially the same as currently described in the UFSAR. The SRP also states that no
credit should be taken for the removal of organic jodine, which is' consistent with the
approach used in the current TMI Unit 1 dose calculations, so an organic iodine removal
coefficient is not applied.

Calculation C-1101-900-E000-087, Revision 2, “Post-LOCA EAB, LPZ, TSC, and CR Doses
Using AST and RG 1.183 Requirements” (provided in Attachment 3) has been prepared to
evaluate the proposed change. This calculation uses the NRC sponsored computer code
RADTRAD, version 3.03 (Reference 5) and determines the containment spray elemental
and particulate (i.e., aerosol) iodine removal coefficients and the elemental iodine
decontamination factor in accordance with SRP 6.5.2. It shows that use of the SRP 6.5.2
methodology results in larger elemental iodine removal coefficients than those calculated
using ANS-56.5 methodology. This means the elemental iodine is removed faster from the
RB atmosphere and, therefore, for a given elementai iodine decontamination factor, there
will be less airborne elemental iodine available for leakage from containment atmosphere,
as compared to the current calculation. The reduced minimum RB sump water pH (i.e., 7.3
for the proposed change using TSP versus 8.0 for the current design using NaOH) results in
a smaller elemental iodine decontamination factor. A smaller elemental iodine
decontamination factor means there will be greater residual airborne elemental iodine
activity in the containment building atmosphere at the point in the analysis when credit for
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RB spray is cut off, as compared to the current calculation. Revision 2 of the calculation
includes an adjustment to the assumed RB sprayed volume that is unrelated to the
proposed change discussed in this amendment. The combined effect of these calculation

- changes results in slightly smaller post-LOCA doses to the control room, the Exclusion Area

Boundary (EAB), and the Low Populatlon Zone (LPZ), as compared to the current licensing
basis values.

The calculated total effective dose equivalent (TEDE) for the control room, EAB, and LPZ are
summarized below for the proposed change. The allowable dose limits from 10 CFR 50.67,
“Accident Source Term”, and the TMI Unit 1 current licensing basis dose analysis results are -
also provided. All calculated dose consequence results remain below the acceptance criteria
of 10 CFR 50.67 and General Design Criterion (GDC) 19.

Large Break Loss-of Coolant Accident (Manmum Hypothetical
Accident) TEDE Dose (Rem)
ControlRoom | - EAB LPZ

Current Licensing | 4.75 24.37 7.72
Basis TEDE Dose : ' '
Reanalyzed TEDE ' 474 22.58 7.45

Dose Resulits : o

Allowable TEDE - 5 25 25
Dose Limit :

4.2 Chemical Effects

As part of a PWR Owners Group chemical effects resolution effort, Westinghouse has
evaluated several compounds as potential replacement buffers that would minimize the
potential for chemical precipitate formation following a LOCA (Reference 1). The type of
thermal insulation used in the TMI Unit 1 RB is predominantly reflective metallic. The NaOH
spray, reacting with significant quantities of aluminum in the RB, has the potential to produce
chemical precipitates such.as sodium aluminum silicate (NaAlSi;Os) and aluminum
oxyhydroxide (AIOOH), especially at higher pH values. The Westinghouse study determmed
that trisodium phosphate in granular form is a good candidate for replacing NaOH in plants,
such as TMI Unit 1, that do not generate calcium silicate debris. TSP inhibits aluminum
corrosion, which provides an advantage over the present use of NaOH.

~ Further evaluation of the effect of the proposed buffer change from NaOH to TSP on the

TMI Unit 1 resolution of GSI-191 is being addressed separately by AmerGen. As discussed
in. Reference 4, TMI will validate that adequate margin exists to bound the impact of
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chemical effects once the vendors tests results to quantlfy chemlcal debris effect on head
loss have been published.

4.3  .Corrosion of Containment Materials

NRC Branch Technical Position MTEB 6-1, “pH for Emergency Coolant Water for PWRs”,
states that in order to reduce the probability of stress-corrosion cracking of austenitic
stainless steel components, the pH of the recirculation fluid should have a minimum pH of
7.0. TSP is presently used as a buffering agent in other U.S. PWRs (e.g., Crystal River-3) to -
establish a post-LOCA sump pH of > 7.0. The application of TSP at TMI Unit 1 will be similar
to that of other plants, establishing sump pH of 2 7.3 to 8.0. TSP inhibits aluminum corrosion:
and corrosion to carbon steel is'low (Reference 1). '

- For the proposed change, the pH of the spray solution during the post-LOCA initial injection

phase will be acidic. The TMI Unit 1 coatings for the containment liner and concrete have

- been evaluated for a spray pH of 4.0 with an exposure time of 7.5 hours. The coatings were

determined to be-acceptable for the proposed change since the exposure is for short
duration, the coatings used exhibit satisfactory resistance to chemical exposure from acids,
and the primers are protected by the topcoat, so they are not directly exposed to spray.

4.4 - Hydrogen Generation

As stated in UFSAR Section 6.5.3, corrosion-of zinc and aluminum are accounted for in the
production of hydrogen post-LOCA. However, research has shown that aluminum corrosion
from exposure to water at higher pH values generates more hydrogen than water at lower
pH values. The production of hydrogen by aluminum corrosion is based on aluminum
surface area within the containment and the surface corrosion rate according to the reaction:
2Al + 3H,0 — 3H; + Al,Os. One pound of aluminum reacts to produce 19.93 scf Hz. The
TSP chemical buffers the RB emergency sump water at a lower pH range than the current

- NaOH buffer (7.3 to 8.0 for TSP versus 8.0 to 11.0 for NaOH). As such, the post-LOCA

hydrogen generation rate will not increase as a result of the proposed change.
4.5 Environmental Qualification (EQ) of Equipment

The EQ Program for TMI Unit 1 meets the requirements of 10 CFR 50.49. All equipment
within the scope of this program has been evaluated for compliance with either the Division
of Operating Reactors (DOR) Guidelines or 10 CFR 50.49 with guidance from Regulatory
Guide 1.89. ‘

In the current design, the RB spray solution is alkaline due to the direct addition of sodium
hydroxide to the boric acid solution from the. BWST. Equipment in the EQ program is
qualified for a chemical spray with a pH range of 8.0 - 11.0. In the proposed design, the
spray solution during the injection mode will be acidic, consisting of spray solution from the
BWST, only. The EQ components in the RB needed to function after RB spray has initiated
were identified and evaluated for the effects of an acidic RB spray. DOR Guidelines allow
environmental qualification by analysis. These components were evaluated for an exposure
to RB spray with a pH of 4.0 for an initial 7.5 hours. This pH value bounds the minimum pH

determined in the calculation provided in Attachment 1. After 7.5 hours, an alkaline spray is
- assumed, with a Iong term pHof 7.3 - 8. 0. The age sensmve materials (non -metallic parts)
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covered under the requirements of 10 CFR 50.49, and the metaliic parts of these EQ
components (such as metal housings of components) were evaluated for this spray
condition. Evaluation was based on utilizing and analyzing available industry and technical

" research data. This included chemical resistance of materials, effect of aging on materials
that will be exposed to spray, and the duration of acidic and alkaline spray. The analysis
concluded that all EQ equipment located inside the RB is qualified for the revised RB spray
chemical conditions resulting from the proposed change.

4.6 TSP Basket Design and Isolation of Sodium Hydroxide Tank

- TSP Basket Design

The TSP baskets will be fabricated with stainless steel framing and wire mesh. Based on
the structural analysis, the baskets will not need anchorage to the basement floor to prevent:
movement or overturning. This will reduce the radiation exposure during installation and will
allow for temporary relocation, as needed, during refueling outages without the need to '
remove anchor bolts. The baskets will be located outside of the secondary shield wall in the
RB basement (El. 281-0”). Therefore, the baskets will be protected from the effects of -
credible internal missiles generated by failure of reactor coolant piping or control rod drive
equipment components that are located inside of the shield wall. The basket locations will
be selected such that they are not adversely impacted by the effects of LOCA jet
|mp|ngement forces and pipe whip.

The proposed installation of TSP baskets will result in a minor decrease in net free volume
.of the RB. This decrease has been reviewed for effects on the RB peak pressure analysis
and the post-LOCA radiological analysis. The proposed change will not affect the calculated
- post-accident RB peak pressure or the RB pressure profile used for EQ analysis, as

" reported in UFSAR Appendix 6B. -Also, the radiological analysis is unaffected. The volume
of steel added by the proposed basket design has been assessed for the effect on
maximum RB post-LOCA flood level, and there is no adverse impact.

NaOH Tank lsolation

As discussed above, NaOH tank BS-T-2 will be isolated from the RB spray system. The
proposed change will not alter the seismic classification of the RB spray system or the
NaOH tank (both Seismic Class 1). The existing ESAS signal circuitry and electrical power
- will be removed from the NaOH tank isolation valves, and at least one manual valve in each
supply train will be locked closed providing permanent isolation of the NaOH tank. The

- existing TS associated with the NaOH tank instruments will no longer be required and are
deleted in the proposed change.

Isolation of the tank will remove the NaOH tank liquid inventory (1451 ft%) from the post-
accident emergency sump water inventory. This results in a minor reduction in calculated
RB post-LOCA flood level. The reduced level has been evaluated for impact on net positive
suction head (NPSH) available for the ECCS pumps Suff|C|ent NPSH margin will remain
available.
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4.7 UFSAR Accudent Analysns

UFSAR Section 14.2. 2 3 discusses the large break LOCA anaIyS|s and Section 14.2.2.3.4
discusses the consequences of LOCA radioactive releases to the environment. The NRC-
sponsored computer code RADTRAD, is used to determine TEDE doses at the EAB, LPZ
and in the control room. UFSAR Appendix 14B, “lodine Removal Capabilities of the TMI-1
Reactor Building Spray System”, discusses the RB spray effectiveness in reducing airborne
iodine. Appendix 14C, “Evaluation of Accident Dose”, discusses radioactive dose analysis
and results based on |mplementat|on of AST per Regulatory Guide 1.183 and

; 10 CFR 50.67.

As discussed in Section 4.1 above, the po'ét-LOCA radiological cohsequences and the
methodology for calculating RB spray removal coefficients are revised for the proposed
change. : .

| Summam

The proposed change to remove the existing RB emergency sump pH buffer (sodium
hydroxide) and replace it with TSP will reduce precipitate formation in the RB post-LOCA,
while maintaining an acceptable long-term sump pH range for minimizing radioactivity
releases and corrosion of the RB materials. - The proposed change to the methodology for
calculating RB spray removal coefficients will be consistent with SRP 6.5.2. Evaluation has
determined that the proposed change will not have adverse effects on the radiological
analysis, hydrogen generation, or the functional capability of Reactor Building systems,
structures, and components followmg a postulated LOCA.

' 5.0 Requlatory . Analysis

5.1 No Significant Hazards Consideration:

AmerGen has evaluated whether or not a significant hazérds consideration is involved with
the proposed amendment by focusing on the three standards set forth in 10 CFR 50.92,
“Issuance of amendment,” as discussed below:

1..- Does the proposed amendment involve a éignificant increase in the'probability‘ or
-, consequences of an accident previously evaluated?

Res’pbnse: No.

For the proposed change, trisodium phosphate dodecahydrate (TSP) will be used as a
buffer for post-accident pH control and will replace the existing buffer. The buffer
material and means of storage and delivery are not initiators for previously analyzed
accidents. The accident mitigation function of the replacement buffer is the same as the
existing buffer. The pH of the water in the emergency sump following a loss of coolant
accident (LOCA) will be adjusted with TSP rather than sodium hydroxide (NaOH) to be
within a range that will reduce the potential for elemental iodine re-evolution and long-
term stress corrosion during the recirculation mode of emergency core cooling system
(ECCS) operation. In addition, the replacement buffer will reduce the formation of
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precipitates resulting from chemical reactions between the recirculating spray solution
and insulating materials in the Reactor Building (RB), thus reducing the. potential for
ECCS emergency sump intake screen blockage. The proposed sump pH range will not
result in an increase in post-LOCA hydrogen generation. The proposed isolation of the -

. sodium hydroxide tank, and the installation of TSP in baskets has been evaluated for

impacts on accident effects and the safety functions of required systems, structures, and
components (SSCs). The RB emergency sump solution pH profile resulting from the
proposed change has been evaluated for impacts on environmental qualification of

. SS8Cs. The accident mitigation functions of required SSCs will not be affected by the

proposed change.

As a part of the proposed change, the radiological consequences ofa postulated LOCA

~have been reanalyzed using Standard Review Plan (SRP) 6.5.2, “Containment Spray as
‘a Fission Product Cleanup System”, and the Alternate Source Term (AST) guidance in

Regulatory Guide 1.183. The analysis considered the use of a plain borated water spray
during the post-LOCA injection phase and a spray mixture with a minimum pH of 7.3

-during the recirculation phase. The results of the reanalysis show that the

consequences of the accident are not increased. The calculated doses at the Exclusmn
Area Boundary, Low Population Zone boundary, and in the Control Room remain within

- 10 CFR 50.67 AST dose limits.

Therefore the proposed change does not involve a significant increase in the probablllty ,
or consequences of an accident previously evaluated. :

Does the proposed amendment create the possibility of a new or different kind of
accident from any accident previously evaluated?

Response: No.

The proposed change will replace the existing spray additive design using sodium

“hydroxide solution stored in a tank with TSP contained in baskets located on the floor of

the RB. The TSP storage and delivery method is passive. The baskets are constructed

_of stainless steel to resist corrosion and are seismically qualified. The existing sodium
~ hydroxide tank, associated piping, and valves will no longer be used and will be
_ permanently isolated, but their structural integrity will be maintained. The RB spray

system will perform the same function and operate in the same manner for the proposed
change; however, the sodium hydroxide tank isolation valves will no longer be required
to open on an engineered safeguards actuation signal. The accident mitigation function
of TSP will be the same as the existing buffer, sodium hydroxide. The TSP will act as a
buffering agent to raise the pH of the water in the containment emergency sump to
greater than 7.3 for long-term post-LOCA RB spray recirculation. The SSCs required for

_post-LOCA accident mitigation have been evaluated for the proposed change including
the effects of the modified emergency sump solution pH profile. No new accident

scenarios, failure mechanisms, or single failures are introduced as a result of the

proposed change.

Therefore, the proposed change does not create the possibility of a new or different kind
of accident from any accident previously evaluated.
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3. Does the proposed amendment involve a significant reduction in a margin of
safety? :

Respense: No.

The proposed change from sodium hydroxide to TSP will not reduce the effectiveness
of the post-LOCA pH control buffer. The TSP will buffer the sump water sufficiently to
assure that the resulting mixture pH is 2 7.3 and < 8.0. This pH level will be effective in
reducing the potential for iodine re-evolution during the recirculation phase of a LOCA,
preventing long-term stress corrosion cracking of austenitic stainless steel, and
minimizing post-LOCA hydrogen generation. In addition, the use of TSP will reduce the
formation of precipitates resulting from chemical reactions between the recirculating
spray solution and insulating materials in the RB, thus reducing the potential for ECCS
emergency sump intake screen blockage. The proposed use of SRP 6.5.2 guidance,
which is an NRC-approved methodology, for post-LOCA dose calculations does not
result in a reduction in a margin of safety. The proposed change does not adversely
affect the performance of SSCs required for post-LOCA mitigation, and does not affect
an operating parameter or setpoint used in the accident analyses to establish a margin
of safety. Also, the proposed change does not affect a margin of safety associated with
containment functional performance.

Therefore the proposed change does not involve a significant reduction in any margin of
safety.

Based on the above, AmerGen concludes that the proposed amendment to change the
Reactor Building emergency sump pH control method from NaOH to TSP, and to revise the
related TS, presents no significant hazards consideration under the standards set forth in
10 CFR 50.92(c), and, accordingly, a finding of “no significant hazards consideration” is
justified.

52 . Abpliceble Regulatory Requirements/Criteria

Design Criteria

TMI Unit 1 has been designed and constructed taking into consideration the general criteria
for nuclear power plant construction permits as listed in proposed Atomic Energy

Commission General Design Criteria, dated July 1967.

Criterion 11 — “Control Room.” The proposed amendment complies with this criterion.
Criterion 11 states that the facility shall be provided with a Control Room from which actions

- to maintain safe operational status of the plant can bé controlled. Adequate radiation

protection shall be provided to permit access, even under accident conditions, to equipment
in the Control Room or other areas as necessary to shut down and maintain safe control of

_ the facility without radiation exposure of personnel in excess of 10CFR20 limits. It shall be

possible to shut the reactor down and maintain it in a safe condition if access to the Control

Room is lost due to fire or other cause.

Calculated post-accident control room doses for the proposed change are within
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10 CFR 50.67 limits, which is applicable to the alternative source term methodology
implemented for TMI Unit 1.

Criterion 37 — “Engineered Safety Features Basis for Design.” The proposed amendment
complies with this criterion. Criterion 37 states that engineered safety features shall be
provided in the facility to back up the safety provided by the core design, the reactor coolant
pressure boundary, and their protection systems. As a minimum, such engineered safety
features shall be designed to cope with any size reactor coolant pressure boundary break
up to and including the circumferential rupture of any pipe in that boundary assuming
unobstructed discharge from both ends.

The required capability to control the pH of the post-LOCA emergency sump fluid is
maintained. The small reduction in RB post-LOCA cooling water volume due to isolation of
the NaOH tank will not affect the design capability of engineered safety features.

Criterion 38 — “Reliability and Testability of Engineered Safety Features.” The proposed
amendment complies with this criterion. Criterion 38 states that all engineered safety
features shall be designed to provide high functional reliability and ready testability. In
determmlng the suitability of a facility for a proposed site, the degree of reliance upon and
acceptance of the inherent and engineered safety afforded by the systems, including
engineered safety features, will be influenced by the known and the demonstrated

- performance capability and reliability of the systems, and by the extent to which the
operability of such systems can be tested and inspected where appropnate during the life of
_the plant.

The proposed pH control system design using TSP is passive and no single failures are
assumed. The capability for testing and inspection is provided.

Criterion 41 — “Engineered Safety Features Performance Capability.” The proposed -
amendment complies with this criterion. Criterion 41 states that engineered safety features,
such as emergency core cooling and containment heat removal systems, shall provide
sufficient performance capability to accommodate partial loss of installed capacity and still
fulfill the required safety function. As a minimum, each engineered safety feature shall
provide this required safety function assuming a failure of a single active component.

The proposed pH control system design using TSP is passive, so'no new single failures are
assumed. In addition, the quantity of TSP in the storage baskets accounts for material
densification and all baskets will be submerged by the post-LOCA sump fluid. Therefore,
partial loss of installed capacity is not considered a credible failure.

Criterion 42 — “Engineered Safety Features Components Capability.” The proposed
amendment complies with this criterion. Criterion 42 states that engineered safety features
shall be designed so that the capability of each component and system to perform its
required function is not impaired by the effects of a loss of coolant accident.

All TSP baskets will be submerged by the post-LOCA sumb fluid, wh'ic_hvwill promote
dissolution of the TSP. The effects of a LOCA will not impair the TSP function.
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Criterion 52 — “Containment Heat Removal Systems.” The proposed amendment complies
with this criterion. Criterion 52 states that where active heat removal systems are needed

" under accident conditions to prevent exceeding containment design pressure, at least two
systems preferably of different principles, each with full capacity, shall be provrded

The proposed change to add TSP in baskets, and isolate the NaOH tank will not affect the

' RB, cooling design function of the RB spray system.

Criterion 70 — “Control of Releases of Radioactivity to the Environment.” The proposed

-amendment complies with this criterion. Criterion 70 states that the facility design shall

include those means necessary to maintain control over the plant radioactive effluents,
whether gaseous, liquid, or solid. Appropriate holdup capacity shall be provrded for
retention of gaseous, liquid, or solid effluent, particularly where unfavorable environmental

" conditions can be expected to require operational limitations upon the release of

radioactivity effluents to the environment. In all cases, the design for radioactivity control

- shall be justified: (1) on the basis of 10CFR20 requirements for normal operations and for

any transient situation that might reasonably be anticipated to occur, and (2) on the basis of
10 CFR 100 dosage level guidelines for potential reactor accidents of exceedingly low
probability of occurrence except that reduction of the recommended dosage levels may be
required where high populatlon densmes or very large cities can be affected by the

' radloactlve effluents.

TMI Unit- 1 calculated post LOCA doses for the proposed change comply wrth 10 CFR 50 67
“Accident Source Term.”

3

' Regulatlon '

10 CFR 50.36, “Technical Specifications.” The proposed change is consrstent wrth the
criteria specrfled in 10 CFR 50 36(c)(2)(ii) for mclusron of items in TS,

10 CFR 50.44, “Combustlble Gas Control for Nuclear Power Reactors.” 'As discussed in

Section 4.4, the proposed change will not result in an-increase in post-LOCA hydrogen

. generatlon

10 CFR 50.49, “Environmental Qualification of Electric Equipment Important to Safety for

"~ Nuclear Power Plants.” As described in Section 4.5, environmentally qualified components

were analyzed and the evaluation concluded that all components analyzed will be capable of
performing their safety functions under the short-term and long-term post accrdent Reactor

| _ Building pH condltrons

10 CFR 50.67, “Accident Source Term.” As described in Section 4.1, with the proposed

buffer change from sodium hydroxide to trisodium phosphate, and the proposed change to
the UFSAR methodology for calculation of the spray removal coefficient, the post-LOCA
offsite radiological consequences at the Exclusion Area Boundary (EAB), the Low Populatlon '

- Zone (LPZ) boundary, and the control room compIy with 10 CFR 50.67.
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Other Guidance

Standard Review Plan (SRP) 6.5.2, “Containment Spray as a Fission Product Cleanup

- System.” As described in Section 4.1, the proposed change uses the methodology of SRP
. 6.5.2 toreplace the current UFSAR methodology for calculatlng the post -LOCA spray

removal coefficients.

Summary

AmerGen has determined that the proposed change does not require any exemptions or

relief from regulatory requirements and does not affect conformance wuth any General

~ Design Crltena

5.3 Precedent

 Emergency sump pH control using TSP stored in baskets is presently implemented ata -

number of operating plants, including Crystal River Unit 3, which is a B&W NSSS plant of the
same vintage as TMI Unit 1. Other plants that use TSP include: Palisades, Palo Verde Units
1, 2, and 3, Waterford-3, Arkansas Nuclear One Unit 2, and Millstone Unit 2.

Conclusion

In conclusion, based on the considerations discussed above, (1) there is reasonable
assurance that the health and safety of the public will not be endangere