
- -. __. _

',

Q .

.g;

w

7. : 6, ' *

__.

AEEDUEW E#Mr
* * " " " " " "

Wum L Conte
vce nese
acieaow ens' June 19, 1989

U.S. Nuclear Regulatory Commission
. Mail. Station P1-137
' Washington, D.C. 20555

. Attention: Document Control Desk '

Gentlemen:

SUBJECT: Grand Gulf Nuclear Station
Unit 1
Docket No. 50-416
License No. NPF-29~
Standby Liquid Control System Figure
3.1.5-1 Change ,

Proposed Amendment to the Operating
License (PCOL-89/03)
AECM-89/0063-

System Energy Resources Inc. (SERI) is submitting by this letter a
proposed. amendment to the Grand Gulf Nuclear Station Operating License. This

, amendment request justifies redefinition of Technical Specification Figure 3.1.5-1
and' revision of associated Technical Specifications on Standby Liquid Control- i

System sodium pentaborate solution concentration, volume and temperature.

In accordance with the provisions of 10 CFR 50.4 and 50.30, the signed
original'of the requested amendment is enclosed and the appropriate copies will
be distributed. The attachment provides the technical justification and
discussion to support the requested amendment. This amendment has been
reviewed and accepted by the Plant Safety Review Committee and the Safety
Review Committee.

Based on the guidelines presented in 10 CFR 50.92, SERI has concluded that
i.his proposed amendment involves no significant hazards considerations.

In accordance with the requirements of 10 CFR 170.21, an application fee
of $150 is attached to this letter.

SERI requests a response to this letter by November 10, 1989 to allow
planning and scheduling for related work activities.

8906280270 890619 g Yours truly,
PDR ADOCK 050004269
P pyy L g o 7-~

WTC:aly
Attachments: 1. Remittance of $150 Application Fee

2. Affirmation per 10 CFR 50.30
3. GGNS PCOL-89/03
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cc: Mrt T. H. - Cloninger-(w/a)
Mr. R. B. McGehee (w/a)
Mr. N. S. Reynolds (w/a)
Mr. H. L. Thomas (w/o)
Mr. H. O.-Christensen (w/a) 'j

Mr.-Stewart D. Ebneter (w/a)
Regional Administrator
U.S. Nu:'iear Regulatory Commission
Region II-
101 Marietta St., N.W., Suite 2900
Atlanta, Georgia 30323

- Mr. L. L. Kintner, Project Manager (w/a)
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop 14B20
Washington, D.C. 20555

Dr. Alton B. Cobb (w/a)
State Health Officer
State Board of Health
P.O. Box 1700-
Jackson, Mississippi 39205

I
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.BEFORE THE

UNITED STATES NUCLEAR REGULATORY COMMISSION

.- e

: LICENSE NO. NPF-29

~

DOCKET NO. 50-416

IN THE MATTER OF

MISSISSIPPI POWER & LIGHT COMPANY -
.and

SYSTEM ENERGY. RESOURCES,,INC.-i

and.
SOUTH MISSISSIPPI ELECTRIC POWER ASSOCIATION

AFFIRMATION

, I',. W. T. .Cottle, being duly sworn, state that I 'am LVice President,
| ~ Nuclear Operations of System' Energy Resources, Inc.; that on behalf of System

Energy Resources,'Inc., and South Mississippi-Electric Power Association I am
authorized by System Energy, Resources, Inc. to sign and file'with the Nuclear

; Regulatory Commission, this application for amendment of the. Operating License-
.

' of the Grand Gulf Nuclear Station; that I. signed this application as Vice
1 President, Nuclear Operations of System Energy Resources, Inc.; and that the
L statements made and the matters set forth therein a e true and correct to the

~

best of my knowledge,.information and belief.

c. =>C Ches:c
W. T. Cottle

STATE'0F MISSISSIPPI>

COUNTY OF HINDS-

| SUBSCRIBED AND SWORN T0 before me, a Notary Rublic, in and for the
County and State above named, this /95 day of L,_ , 1989,

f/
(SEAL)

Y.NAdl
~

Notary'Public
~

.My commission expires:

Ahrsd4 A9./?91
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Attachment 3 to AECM-89/0063'
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A. SUBJECT

1. NPE-88/05 Standby Liquid Control System (SLCS)
Figure 3.1.5-1 Change

2. Affected Technical' Specifications - Reactivity Control Systems
Standby Liquid Control System:

>

a. Surveillance Requirement 4.1.5.a page 3/4 1-18

b. Surveillance Requirement 4.1.5.b.3 and footnote '*' -
page 3/4 1-19

c. Footnote '**' to Surveillance Requirement 4.1.5.d.3 -
page 3/4 1-19

d. Figure 3.1.5-1 page 3/4 1-20 |

e. Bases 3/4.1.5 page B 3/4 1-4.

B. DISCUSSION

'In August 1988, SERI performed a self-initiated Safety System Functional
Assessment (SSFA) for the Standby Liquid Control System-(SLCS). This
SSFA concluded that the SLCS was generally well maintained, tested and
operated in a manner to assure the system will function as designed upon 1

operator initiation, but identified a number of potential improvements to |
the operational readiness of the system. Based upon these findings, the !

following changes are proposed:

1. Surveillance Requirements 4.1.5.a.1 and 4.1.5.a.3 are revised to
specify minimum sodium pentaborate solution and SLCS pump suction
piping temperatures of 75 F and maximum temperatures of 130 F.
Surveillance Requirement 4.1.5.a.2 is revised to replace the 4530
gallon minimum available solution volume with a reference to the j
revised Figure 3.1.5-1.

2. Surveillance Requirement 4.1.5.b.3 is revised to delete a defi'ition
for minimum sodium pentaborate weight.

The '*' footnote to Surveillance Requirement 4.1.5.b.3 is revised to
replace a reference to Figure 3.1.5-1 with a specified temperature
limit of 75 F.

:

3. The '**' footnote to Surveillance Requirement 4.1.5.d.3 is revised
to specify pump suction piping temperature rather than heat tracing
circuit operability as the parameter used to trigger increased
surveillance testing.

4. The sodium pentaborate solution temperature vs. concentration '

relationship of Figure 3.1.5-1 is replaced by a concentration vs.
available volume relationship.

| J14AECMS9012702 - 5
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5. The minimum available quantity of sodium pentaborate specified in
Bases 3/4.1.5 is revised to delete the minimum solution volume
reference. Bases 3/4.1.5 is additionally revised to refer to revised

i Figure 3.1.5-1 in the discussion of minimum storage v'olume and to
' describe the acceptable region of operation.

.

C. JUSTIFICATION

1. The saturation temperature of the sodium pentaborate solution at itsg
design concentration is approximately 70 F. The equipment containing
thesolutionisinstalledinanareainwhichthgairtemperatureisgto be maintained within the range of 70 F to 100 F. An electrical
resistance heater system provides a backup _ heat source to the

0
engironmentandmaintainsthesolutiontemperaturebetween85Fand
95 F. Electric heat tracing is provided for the piping from the
storage tank outlet to the SLCS pump suction to maintain the solution
in the piping above its saturation temperature.

In the existing Specification 4.1.5.a, the temperature for the sodium
pentaborate solution and the pump suction piping is defined by the
temperature vs. concentration relationship in existing
Figure 3.1.5-1. Based upon allowable concentrations ranging from
13.6%to28%byweightintheexistingffgure,thgtemperature
requirement varies from approximately 67 F to 130 F.

In the revised Specification 4.1.5.a, the minimum temperature of the
sogium pentaborate solution and pump suction piping is specified at
75 F. This limit is based upon the temperature required to keep the
sodium pentaborate in solution for all concentrations permitted by
revised Figure 3.1.5-1. Atthemaximumconcentrationgf15.2%by
weight, the saturation temperature is approximately 70 F. The

saturation temperature decreases as concentration decreases below
15.2%. A 5 F margin is added to the most 1imiting saturation
temperature to obtain the minimum temperature specified for the
solution and suction piping. This conservatism factor is established

' from the SLCS design specification for Grand Gulf Nuclear Station to
provide additional assurance that the sodium pentaborate does not
precipitate out of solution.

In the revised Specification 4.1.5.a, the maximum temperature of the
sodfumpentaboratesolutionandpumpsuctionpipingisspecifiedas
130 F. This limit is based on the maximum temperature assumed in
the NPSH calculation for the SLCS with both pumps operatigg. This
maximumtemperaturelimitalsoprovidesmargigtothe150F
temperature rating of the SLCS piping. The 5 F conservatism factor

iincorporated into the minimum solution temperature limit is not
applied to the maximum solution temperature because this margin is
only required to ensure the solution is maintained above its
saturation temperature.

4
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Surveillance Requirement 4.1.5.a.2 is revised to refer to Figure
3.1.5-1 for the minimum available solution volume instead~of
specifying it as 4530 gallons. 4530 gallons does not constitute the
minimum acceptable volume for solution concentrations greater than
14.4% by weight; this only constitutes the minimum volume at the
design conce9tration of 14.4% by weight. The revised Figure 3.1.5-1
defines acceptable solution concentration and volume conditions
which ensure at least the design minimum sodium pentaborate weight is i
available. .This change does not effect the intent of Surveillance
Requirement 4.1.5.a.2 to ensure sufficient sodium pentaborate
solution is available.

2. In the existing Specification 4.1.5.b.3, the minimum sodium
pentaborate weight was established from the amount of neutron !

absorber required to provide the necessary' core shutdown margin.
This surveillance requirement was necessary to ensure adequate
concentrations of sodium pentaborate solution were maintained as
available solution volumes approached minimum.

In the revised Specification 4.1.5.b.3, the minimum sodium
pentaborate weight is deleted because the concentration vs. available
solution volume relationship in revised Figure 3.1.5-1 ensures at
least the design minimun sodium pentaborate weight is available for
cl1 allowable volumes. At least 5803 pounds of sodium pentaborate is
available at every point within the acceptable region on the figure.
Verifying the solution concentration /volumeLis in the acceptable
region of the revised Figure 3.1.5-1 satisfies the intent of the
surveil ance to ensure at least the design minimum sodium pentaborate

Iweignt is available.

The temperature reference in footnote '*' to Surveillar.ce Requirement
4.1.5.b.3 is specified as 75 F. This limit is based upon the

saturation temperature of the solution and the conservatism factor
as described previously under item 1 above.

3. The '**' footnote to Surveillance Requirement 4.1.5.d.3 is reworded
to require testing when the pump suction piping is determined to be
less'than 75 F. The temperature limit is based upon the saturation
temperature of the solution and the conservatism factor as described
previously. The elimination of heat tracing operability from the '

footnote reflects the design of the SLCS. The heat tracing is
provided as a backup heat source to the installation of the equipment
in an area in which the air temperature is maintained above the
saturation temperature of the solution. The SLCS pump suction piping
is provided with two heat tracing circuits for redurdancy. The i

operability of both circuits cannot be readily determined because
only one circuit is required to maintain the necessary temperature
and the circuit is only energized periodically. The change from
determining heat tracing circuit operability to monitoring suction
piping temperature satisfies the surveillance intent of ensuring the
sodium pentaborate remains in solution and the piping remains
unplugged.

J14AECM89012702 - 7
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w . 4 ". ' The standby-liquid control. system is manually initiated from the main
- control. room to' pump.a boron neutron absorber. solution into thes

- ' . reactor. The. specified neutron absorber solution is . sodium
pentaborate prepared by dissolving stoichiometry.ic quantities of boraxg

k . and boric acid in demineralized water. At'all times when possible to-
make the reactor critical, the.SLCS is able to deliver enough sodium,

-pentaborate solution to assure reactor shutaown.

In the existi'ng Figure. 3.1'.5-1, the requiredisolution' temperature and
concentration is defined within a triangular' region on the figure.
.The upper bound on solution temperature was established at 130"F to'
provide adequate suction head forithe SLCS pumps and margin to the'
150 F design temperature rating of'the piping. The lower bound on
solution concentration was established at 13.6% by weight based upon
the two. pump design flow rate of.82.4 gpm to. provide ability.to-
mitigate an anticipated transient-without ' scram (ATWS)--event in
accordance with 10 CFR 50.62. The concentration dependent'
temperature was established from the sodium pentaborate solution
saturation temperature curve to ensure the sodium pentaborate remains
in solution.

In the revised Figure 3.1.5-1, the required' solution concentration.
and available ' volume is defined within a trapezoidal region on the
figure. The lower bound on solution concentration is established at
13.6% by weight basea upon the two-pump' design, flow rate of 82.4 gpm
to. provide ability to mitigate an ATWS-event in accordance with
10 CFR 50.62. The upper bound on solution concentration is
established at 15.2% by weight to ensure, in conjunction.with the
revised Specification 4.1.5.a.1 requirement.for minimum solution
temperature, adequate margin to the. saturation temperature for the
solution is maintained. The upper bound on available solution volume
is established from the tank overflow design which limits the tank
volume to 5088 gallons. The volume dependent concentration limit is
established from the design minimum weight of sodium pentaborate
(5803 pounds) required to provide the necessary core shutdown margin.

The design minimum weight of sodium pentaborate is based on the
minimum boron concentration in the reactor required for cold (68 F),
xenon-free shutdown and the weight of water at reactor vessel level*

8 including the recirculation loops and one RHR shutdown cooling
subsystem. An additional 25% is applied to this calculated minimum
boron concentration to account for leakage and imperfect mixing. At
every acceptable concentration and volume point in revised Figure
3.1.5-1, this design minimum weight of sodium pentaborate is
available.

The SLCS storage tank heaters and heat tracing circuits for the pump
suction piping maintain the sodium pentaborate solution temperature
essentially constant. The heaters and heat tracing are designed to
maintain the solution temperature between 85 F and 95 F. This design
minimizes the need for the temperature vs. concentration relationship
in the present figure.

J14AECM89012702 - 8
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The. revised Figure 3.1.5-1.isL consistent with the UFSAR Section 9.3.5.2
discussion on saturationLtemperature requirements, the UFSAR Section
9.3.5.3 safety. evaluation with respect to boron concentration and ATWS

' -
capability, and the 10 CFR 50.62' requirement on sodium pentaborate
concentrations for ATWS.

The revised Figure' 3.1.5-1 reduces 'an instrumentation error associated
with SLCS storage tank. level. The differential pressure transmitter
for this level instrument-is calibrated with water and the level
setpoints are biased to compensate for the higher' specific gravity of'
the sodium pentaborate. solution. By restricting the allowable<

concentration-to.between 13.6% and-15.2% by weight,'the accuracy of'

the SLCS. storage tank level indication is improved by minimizing the
density effects of the measured fluid.-

The. revision to Figure 3.1.5-1 represents a consolidation of
requirementsson the amount of sodium pentaborate maintained.in the.
SLCS storage' tank to enhance the implementation of the requirements

.while retaining all of the. safety margins from the present

. specifications. The revised Figure 3.1.5-1 is taken directly from the
Grand Gulf SLCS design specification and its associated data sheet.

5. In the existing Bases 3/4.1.5, the minimum available volume of 4530
gallons was established from the volume of sodium pentaborate solution
at the design. concentration of 14.4%.by weight which provided the.
design minimum weight of sodium pentaborate.

In the revised Bases 3/4.1.5, the minimum available volume reference
is deleted because the concentration vs. available solution volume
relationship in revised Fioure 3.1.5-1 ensures .at least the design
minimum weight of sodium ps taborate is available for all acceptable
volumes.

. .

Bases 3/4.1.5 is revised.to include a discussion of-the acceptable
regions of operation on Figure 3.1.5-1. The solution is normally
maintained at appropriate concentrations between the; low level alarm
and high level alarm. Operation at acceptable concentration Delow
the low level alarm volume or in the expansion volume is permitted
because at least the design minimum weight of sodium pentaborate is
available and the operation of the system is not affected.

D. NO SIGNIFICANT HAZARDS CONSIDERATIONS

As discussed in 10CFR50.92, the following discussions are provided to the
NRC staff in support of no significant hazards considerations.o

1. No significant increase in the probability or consequences of an
accident previously evaluated results from this change,

a. The standby liquid control system (SLCS) safety design basis is
to deliver sufficient neutron absorber solution to the reactor
vessel to assure reactor shutdown in the unlikely event of a
failure of the primary reactivity control system or anticipated

J14AECM89012702 - 9
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transientwithoutscram(ATWS). SLCS operation is not required
for mitigation of any design basis accidents. The SLCS is not
a precursor for any design basis accident, therefore the
probability of previously analyzed accidents is not affected by
this change,

b. The revised sodium pentaborate solution end muinp suction piping
temperature requirements prevent precipitation of the sodium
pentaborate out of solution.

c. The revised sodium pentaborate solution volume and concentration
requirements ensure SLCS has adequate neutron absorber solution
for reactor shutdown from the most reactive state with allowance

.for solution leakage and imperfect mixing.

d. The change in surveillance requirements for the SLCS will not
affect the reliability of the system. The revised surveillance
requirement to verify pump suction piping temperature rather
than heat tracing circuit operability provides the same level of
assurance that the sodium pentaborate solution is maintained
above its saturation temperature. The revised surveillance
requirements provide the same frequency of testing. The
inservice inspection and functional testing of the SLCS is not
affected by this change.

e. The design and operation of the SLCS remains within the
existing. design basis for the system. The ability of the
system to deliver at least the design minimum weight of sodium
pentaborate to the reactor vessel at design flow rates is not
affected by this chango.

f. Therefore, the probability or consequences of previously
analyzed accidents are not increased.

2. This change would not create the possibility of a new or different
kind of accident from any previously analyzed.

a. This change does not involve a physical change in any system's
configuration.

b. No new mode of operation is introduced by this change. This
change maintains SLCS operable at all times when it is possible
to make the reactor critical.

c. Therefore, this change does not create the possibility of a new
or different kind of accident from any previously evaluated.

| '

l
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3: This change would not involve a significant reduction in the' margin -
of safety.

a. The sodium pentaborate soir. ion volume requirements satisfy the
design bases for the syster The solution and pump suction
piping temperature limits d the solution concentration levels
are more restrictive than currently. allowed. This change is in
accordance with the requirements-of 10 CFR 50.62.

b. This change does not affect the ability of the SLCS to assure
reactor shutdown-independent of control rod insertion.

c. Therefore, this change will not involve a significant reduction
in the margin of safety.

i
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