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June 19, 1996

Mr. William T. Cottle
Executive Vice-President &

General Manager, Nuclear
Houston Lighting & Power Company
South Texas Project Electric

Generating Station
P. O. Box 289
Wadsworth, TX 77483

SUBJECT: SOUTH TEXAS PROJECT - REVISIONS TO TECHNICAL SPECIFICATION BASES
(TAC NOS. M94134 AND M94135)

Dear Mr. Cottle:

In your letter dated November 13, 1995, you notified the staff of changes to
the South Texas Froject (STP) Technical Specification (TS) Bases for TS Bases
3/4.2.5, DNB Parameters, 3/4.4.9, Pressure Temperature Limits, and 3/4.7.1.3,
Auxiliary Feedwater Storage Tank (AFST).

The Commission has incorporated the revision of the DNB parameter for
pressurizer pres:ure from 2198 psig to 2189 psig. The value of 2189 psig is
the value used in the accident analyses. The 2198 psig value was a
typographical erro* submitted by STP in a letter dated May 27, 1993, which
resulted in TS Amendment Nos. 61 and 50. The NRC staff has reviewed the
changes to the facility and concur that the Bases to TS 3/4.2.5 should be
changed to correct the typographical error. The revisions to the Bases of TS
3/4.2.5 are acceptable to the staff.

| The Commission has incorporated the revision to TS Bases Section 3/4.4.9 to |
| delete reactor vessel material data that are duplicated in the STP Updated
| Final Safety Analysis Report, add the reference to Regulatory Guide 1.99 which

is used to calculate changes in the nil-ductility reference temperature
(RT for reactor vessel materials, and delete old information on fast
neuIro)n fluence as a function of full power service life used for initialr

predictions of an adjusted RT The staff has reviewed the changes to the1
facilityandconcurthatthefas.es to TS 3/4.4.9 should be changed and that
those changes are acceptable.

The Commission has incorporated the revision to TS Bases Section 3/4.7.1.3 to
change the description of the limiting design bases accident from a main
feedline break to an automatic recirculation control valve failure when
determining the minimum water volume for OPERABILITY of the Auxiliary
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Feedwater Storage Tank. The staff has reviewed the changes to the facility
and concur that the Bases to TS 3/4.7.1.3 should be changed. Therefore, the i

revisions to the Bases of TS 3/4.7.1.3 are acceptable. |

! Enclosed are revised TS Bases pages D 3/4 2-6, B 3/4 4-7, B 3/4 4-8,
B 3/4 4-9, B 3/4 4-10, B 3/4 4-11, and B 3/4 7-2. The revised pages contain
marginal lines indicating the areas of change. The corresponding overleaf
pages are also provided to maintain document completeness.

'

Sincerely,
|

47p - %

i Thomas W. Alexion, Project Manager'
Project Directorate IV-1
Division of Reactor Projects III/IV
Office of Nuclear Reacto. Regulation

Docket Nos. 50-498 and 50-499

Enclosures: TS Bases pages B 3/4 2-6, B 3/4 4-7,
B 3/4 4-8, B 3/4 4-9, B 3/4 4-10,
B 3/4 4-11, and B 3/4 7-2

cc w/encls: See next page
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Feedwater Storage Tank. The staff has reviewed the changes to the facility )
| and concur that the Bases to TS 3/4.7.1.3 should be changed. Therefore, the i

revisions to the Bases of TS 3/4.7.1.3 are acceptable.

Enclosed are revised TS Bases pages B 3/4 2-6, B 3/4 4-7, B 3/4 4-8, !,

B 3/4 4-9, B 3/4 4-10, B 3/4 4-11, and B 3/4 7-2. The revised pages contain ,

! marginal lines indicating the areas of change. The corresponding overleaf l

l pages are also provided to maintain document completeness.

Sincerely,

|

Original signed by George Kalman for

Thomas W. Alexion, Project Manager
! Project Directorate IV-1

Division of Reactor Projects III/IV
Office of Nuclear Reactor Regulation

Docket Nos. 50-498 and 50-499

Enclosures: TS Bases pages B 3/4 2-6, B 3/4 4-7,
B 3/4 4-8, B 3/4 4-9, B 3/4 4-10,

| B 3/4 4-11, and B 3/4 7-2

cc w/encls: See next page
|
!
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| Mr. William 1. Cottle
| Houston Lighting & Power Company South Texas, Units 1 & 2

cc:

Mr. David P. Loveless Jack R. Newman, Esq.
Senior Resident Inspector Morgan, Lewis & Bockius
U.S. Nuclear Regulatory Commission 1800 M Street, N.W.

,

P. O. Box 910 Washington, DC 20036-5869 1

Bay City, TX 77414
Mr. Lawrence E. Martin

Mr. J. C. Lanier/M. B. Lee General Manager, Nuclear Assurance Licensing
City of Austir. Houston Lighting and Power Company
Electric Utility Department P. O. Box 289
721 Barton Springs Road Wadsworth, TX 77483
Austin, TX 78704

Rufus S. Scott
Mr. M. T. Hardt Associate General Counsel
Mr. W. C. Gunst Houston Lighting and Power Company
Central Public Service Board P. O. Box 61867
P. O. Box 1771 Houston, TX 77208 I
San Antonio, TX 78296

Joseph R. Egan, Esq.
Mr. G. E. Vaughn/C. A. Johnson Egan & Associates, P.C.
Central Power and Light Company 2300 N Street, N.W.
P. O. Box 289 Washington, DC 20037
Mail Code: N5012

| Wadsworth, TX 74483 Office of the Governor
| ATTN: Andy Barrett, Director

INP0 Environmental Policy
Records Center P. O. Box 12428 )700 Galleria Parkway Austin, TX 78711
Atlanta, GA 30339-3064

,

Arthur C. Tate, Director |
Regional Administrater, Region IV Division of Compliance & Inspection '

U.S. Nuclear Regulatory Commission Bureau of Radiation Control
I 611 Ryan Plaza Drive, Suite 1000 Texas Department of Health
| Arlington, TX 76011 1100 West 49th Street

Austin, TX 78756
Mr. Joseph M. Hendrie
50 Be11 port Lane J. W. Beck
Bellport, NY 11713 Little Harbor Consultants, Inc.

44 Nichols Road
Judge, Matagorda County Cohasset, MA 02025-1166
Matagorda County Courthouse
1700 Seventh Street
Bay City, TX 77414
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POWER DISTRIBUTION LIMITS

BASES

NEAT FLUX HOT CHANNEL FACTOR and NUCLEAR ENTHALPY RISE HOT CHANNEL
FACTOR (Continued)

When an Fg easurement is taken, an allowance for both experimental errorm

and manufacturing tolerance must be made. An allowance of 5% is appropriate
for a full-core map taken with the Incore Detector Flux Mapping System, and a
3% allowance is appropriate for manufacturing tolerance.

The Radial Peaking Factor, F,y(Z), is measured periodically to provide
assurance that the Hot Channel Factor, F (Z), remains within its limit. The9
F,y limit for RATED THERMAL POWER (F RTP) as provided in the Core Operating
Limits Report (COLR) per Specification 6.9.1.6 was determined from expected
power control manuevers over the full range of burnup conditions in the core.

3/4.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO limit assures that the radial power distribu-
tion satisfies the design values used in the power capability analysis.
Radial power distribution measurements are made during STARTUP testing and
periodically during power operation.

The limit of 1.02, at which corrective action is required, provides DNB
and linear heat generation rate protection with x y plane power tilts. A limit
of 1.02 was selected to provide an allowance for the uncertainty associated with
the indicated power tilt.

The 2-hour time allowance for operation with a tilt condition greater
than 1.02 is provided to allow identification and correction of a dropped or
misaligned control rod. In the event such action does not correct the tilt,
the margin for uncertainty on F is reinstated by reducing the maximum allowedq
power by 3% for each percent of tilt in excess of 1.

For purposes of monitoring QUADRANT POWER TILT RATIO when one excore
detector is inoperable, the moveable incore detectors are used to confirm that
the normalized symmetric power distribution is consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is done with a full incore i
flux map or two sets of four symmetric thimbles. The two sets of four symmetric
thimbles is a unique set of eight detector locations. These locations are
C-8, E-5, E-11, H-3, H-13, L-5, L-11, N-8.

3/4.2.5 DNB PARAMETERS

The limits on the DNB-related parameters assure that each of the parameters
~ are maintained within the normal steady-state envelope of operation assumed in

the transient and accident analyses. The limits are consistent with the

SOUTH TEXAS - UNITS 1 & 2 B 3/4 2-5 Unit 1 - Amendment No. 27
Unit 2 - Amendment No. 17
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.5 DNB PARAMETERS (Continued)

initial FSAR assumptions and have been analytically demonstrated adequate to
maintain a minimum DNBR of greater than or equal to the design limit
throughout each analyzed transient. The T value of 598'F and the
pressurizer pressure value of 2189 psig are* analytical values. The readings |
fram four channels will be averaged and then adjusted to account for
measurement uncertainties before comparing with the required limit. The flow
requirement (392,300 gpm) includes a measurement uncertainty of 2.8%.

The 12-hour periodic surveillance of these parameters through instrument
readout is sufficient to ensure that the parameters are restored within their
limits following load changes and other expected transient operation.

|

|

|

|

SOUTH TEXAS - UNITS 1 & 2 B 3/4 2-6 Unit 1 - Amendment No. 61
Unit 2 - Amendment No. H

Revised by letter dated: June 19, 1996
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REACTOR COOLANT SYSTEM

BASES

PRESSURE TEMPERATURE LIMITS (Continued)

a. Allowable combinations of pressure and temperature for specific
temperature changes rates are below and to the right of the limit
lines shown. Limit lines for cooldown rates between those presented i

may be obtained by interpolation; and

b. Figures 3.4-2 and 3.4-3 define limits to assure prevention of non-
ductile failure only. For normal operation, other inherent plant
characteristics, e.g., pump heat addition and pressurizer heater
capacity, may limit the heatup and cooldown rates that can be :
achieved over certain pressure-temperature ranges. I

2. These limit lines shall be calculated periodically using methods provided
below,

3. The secondary side of the steam generator must not be pressurized above
,

200 psig if the temperature of the steam generator is below 70*F, I

|
4. The pressurizer heatup and cooldown rates shall not exceed 100*F/h and

200*F/h, respectively. The spray shall not be used if the temperature
difference between the pressurizer and the spray fluid is greater than
621*F, and

5. System preservice hydrotests and inservice leak and hydrotests shall be
performed at pressures in accordance with the requirements of ASME Boiler
and Pressure Vessel Code, Section XI.

The fracture toughness properties of the ferritic materials in the
reactor vessel are determined in accordance with the NRC Standard Review Plan,
ASTM E185-73, and in acordence with additional reactor vessel requirements.
These properties are then evaluated in accordance with Appendix G of the 1976
Summer Addenda to Section III of the ASME Boiler and Pressure Vessel Code and
the calculation methods described in WCAP-7924-A, " Basis for Heatup and
Cooldown Limit Curves," April 1975.

Heatup and cooldown limit curves are calculated using the most limiting
value of the nil-ductility reference temperature, RT

'e, 32 EFPY service life
at the end of 32

effective full power years (EFPY) of service life. Un
period is chosen such that the limiting RT at the 1/4T location in the core
region is greater than the RT ofthelimEingunirradiatedmaterial. The
selection of such a limiting k assures that all components in the Reactor
Coolant System will be operated conservatively in accordance with applicable
Code requirements.

The reactor vessel materials have been tested to determine their initial
RT ,7 Reactor operation and resultant fast neutron (E greater than 1 MeV) |

SOUTH TEXAS - UNITS 1 & 2 B 3/4 4-7 Unit 1 - Amendment No. (.

Revised by letter dated: June 19,19%
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REACTOR COOLANT SYSTEM

BASES

PRESSURE / TEMPERATURE LIMITS (Continued)

| irradiation can cause an increase in the RT
adjusted reference temperature, based upon be. fluence, copper., and an |Therefore, MT

content, and
nickel content of the materials in question were computed using the method
described in Regulatory Guide 1.99, Revision 1, " Effects of Residual Elements
on Predicted Radiation Damage to Reactor Vessel Materials." The heatup and
cooldown limit curves of Figures 3.4-2 and 3.4-3 include predicted adjustments
for this shift in RT at the end of 32 EFPY as well as adjustments fory
possible errors in tie pressure and temperature sensing instruments.

from the material ., determined in this manner may be used until the resultsValues of MT
| surveillance program, evaluated according to ASTM E185, are
| available. Capsules will be removed in accordance with the requirements of

ASTM E185-73 and 10 CFR Part 50, Appendix H and new' values of MT ' ion 2,
will be

'

computedusingthemethoddescribedinRegulatoryGuide1.99,RevIsj
" Radiation Embrittlement of Reactor Vessel Materials." The results obtained'

from the surveillance specimens can be used to predict future radiation damage
to the reactor vessel material by using the lead factor e.nd the withdrawal
time of the capsule. The heatup and cooldown curves must be recalculated when
the MT determined from the surveillance capsule exceeds the calculated#1
MT., for the equivalent capsule radiation exposure.

Allowable pressure-temperature relationships for various hutup and
cooldown rates are calculated using methods derived from Appendix G in Section
III of the ASME Boiler and Pressure Vessel Code as required by Appendix G to
10 CFR Part 50, and these methods are discussed in detail in WCAP-7924-A.

The general method for calculating heatup and cooldown limit curves is
based upon the principles of the linear elastic fracture mechanics (LEFM)
technology. In the calculation procedures a semielliptical surface defect
with a depth of one-quarter of the wall thickness, T, and a length of 3/2T is
assumed to exist at the inside of the vessel wall as well as at the outside of
the vessel wall. The dimensions of this postulated crack, referred to in
Appendix G of ASME Section III as the reference flaw, amply exceed the current
capabilities of inservice inspection techniques. Therefore, the reactor
operation limit curves developed for this reference crack are conservative and
provide sufficient safety margins for protection against nonductile failure.
To assure that the radiation embrittlement effects are accounted for in the
calculation of the limit curves, the most limiting value of the nil-ductility

reference temperature, RT.1, is used and this includes the radiation-induced
shift, MT corresponding to the end of the period for which heatup and
cgoldown c 7,urves are. generated.

The ASME approach for calculating the allowable limit curves for various
heatup and cooldown rates specifies that the total stress intensity factor,
K,, for the combined thermal and pressure stresses at any time during heatup
or cooldown cannot be greater than the reference stress intensity factor, K .,r

for the metal temperature at that time. K,, is obtained from the reference

Unit 1 - Amendment No. 36
SOUTH TEXAS - UNITS 1 & 2 B 3/4 4-8 Unit 2 - Amendment No. B7

Revised by letter dated: June 19, .1996
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TABLE 8 3/4.4-la
(This table number not used)
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SOUTH TEXAS - UNITS I & 2 8 3/4 4-9 Unit 1 - Amendment No. (

! Revised by letter dated: June 19, 1996
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TABLE B 3/4.4-lb
(This table number not used)
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SOUTH TEXAS - UNITS 1 & 2 8 3/4 4-10 Unit 1 - Amendment No. J

Revised by letter dated: June 19, 1996
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FIGURE B 3/4.4-1
(This figure number not used)
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SOUTH TEXAS - UNITS 1 & 2 B 3/4 4-11 Unit 1 - Amendment No. 4

Revised by letter dated: June 19, 1996
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REACTOR COOLANT SYSTEM

BASES __

PRESSURE / TEMPERATURE LIMITS (Continued)

fracture toughness curve, defined in Appendix G to the ASME Code. The KIRcurve is given by the equation:

KIR = 26.78 + 1.223 exp [0.0145(T-RTNDT + 160)] (1)

Where: K is the reference stress intensity factor as a fur.ction of the metal
IR

Thus,temperature T and the metal nil-ductility reference temperature RTNDT.
the governing equation for the heatup-cooldown analysis is defined in Appendix G
of the ASME Code as follows:

(2)CKIM + EIt iKM
Where: KIM = the st'ress intensity factor caused by membrane (pressure) stress,

K = the stress intensity factor caused by the thermal grcdients,
It

KIR = constant provided by the Code as a function of temperature
relative to the RT of the material,

NDT

C = 2.0 for level A and B service limits, and

C = 1.5 for inservice hydrostatic and leak test operations.

is determined byAt any time during the heatup or cooldown transient, KIR
the metal temperature at the tip of the postulated flaw, the appropriate value
for RTNDT, and the reference fracture toughness curve. The thermal stresses

resulting from temperature gradients through the vessel wall are calculated
and then the corresponding thermal stress intensity factor, KIT, for the
reference flaw is computed. From Equation (2) the pressure stress intensity
factors are obtained and, from these, the allowable pressures are calculated.

|

COOLDOWN

For the calculation of the allowable pressure versus coolant temperature
during cooldown, the Code reference flaw is assumed to exist at the inside of
the vessel wall. During cooldown, the controlling location of the flaw is
always at the inside of the wall because the thermal gradients produce tensile
stresses at the inside, which increase with increasing cooldown rates. Allowable
pressure-temperature relations are generated for Mth steady-state and finite
cooldown rate situations. From these relations, ccaposite limit curves are

I constructed for each cooldown rate of interest.

- The use of the composite curve in the cooldown analysis is necessary
bacause control of the cooldown procedure is based on measurement of reactor
coolant temperature, whereas the limiting pressure is actually dependent on the
material temperature at the tip of the assumed flaw. During cooldown, the

SOUTH TEXAS - UNITS 1 & 2 8 3/4 4-12 Unit I - Amendment No. 4 |
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314.7 PLANT SYSTEMS

BA$fS

314.7.1 TURBINE CYCLE

314.7.1.1 1AFETY VALVES
.

The OPERABILITY of the main steam line Code safety valves ensures that
the Secondary System pressure will be limited to within 110%(1413.5 psig) of
its design pressure of 1285 psig during the most severe anticipated systemoperational transient. The maximum re 1eving capacity is associated with a
Turbine trip from 100% RATED THERMAL POWER coincident with an assumed loss of
condenser heat sink (i.e., no steam bypass to the condenser).

The specified valve lift settings and relieving capacities are in
accordance with the requirements of section III of the ASME Boiler and
Pressure Code, 1971 Edition. The to
all of the steam lines is 20.65 x 1r}al relieving capacity for all valves onIbs/h which is 122% of the totalsecondary steam flow of 16.94 x 10* lbs
minimum of two OPERABLE safety valves p/h at 100% RATED THERMAL POWER.A

er steam generator ensures that
sufficient relieving capacity is available for the allowable THERMAL POWER
restriction in Table 3.7-1.

STARTUP and/or POWER OPERATION is allowable with safety valves inoperable
within the limitations of the ACTION requirements on the basis of the
reduction in Secondary Coolant System steam flow and THERMAL POWER required by
the reduced Reactor trip settings of the Power Range Neutron Flux channels.
The Reactor Trip Setpoint reductions are derived on the following bases:

Hit = (200) (w,h,,N)

Q K
Where:

Hi $ = Safety analysis power range high neutron flux setpoint,percent

Q = Nominal NSSS power rating of the plant (including reactor
coolant pump heat), MWt

K - Conversion Factor, 947.82 (BTU /sec)/MWt '

w, = Minimum total steam flow rate capability of the operable MSSVs
on any one steam generator at the highest MSSV opening
pressure, including tolerance and accumulation, as appropriate,
in ibm /sec. For example, if the maximum number of inoperabic
MSSVs on any one steam generator is one, then w, should be a
summation of the capacity of the operable MSSVs at the highest
operable MSSV operating pressure, excluding the highestcapacity MSSV. If the maximum number of inoperable MSSVs prsteam generator is three, then w
capacity of the operable MSSVs al. should be a summation ofthe highest operable MS W
operating pressure, excluding the three highest capacity MSSVs.

h,, - Heat of vaporization for steam at the highest MSSV operating
pressure including allowances for tolerance, drift, and
accumulation, as appropriate, 8tv/lbe

N = Number of loops in the plant.

The calculated values are lowered an additional 95 full power to account for
instrument and channel uncertainties.

SOUTH TEXAS - UNITS 1 & 2 8 3/4 7-1 Unit 1 - Amendment No. 66
Unit 2 - Amendment No. 55
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PLANT SYSTEMS

BASES

3/4.7.1.2 AUXILIARY FEEDWATER SYSTEM

The OPERABILITY of the Auxiliary Feedwater System ensures that the
Reactor Coolant System can be cooled down to less than 350*F from nonsal
operating conditions in the event of a total' loss-of-offsite power.

Each a'uriliary feedwater pump is capable of delivering a total feedwater
flow of 500 gpm at a pressure of 1363 psig to the entrance of the steam
generators. This capacity is sufficient to ensure that adequate feedwater
flow is available to remove decay heat and reduce the Reactor Coolant System
temperature to less than 350*F when the Residual Heat Removal System may be
placed into operation. The AFW pumps are tested using the test line back to
the AFST and the AFW isolation valves closed to prevent injection of cold
water into.the steam generators. The STPEGS isolation valves are active
valves required to open on an AFW actuation signal. Specification 4.7.1.2.1
requires these valves to be verified in the correct position.

3 /4. 7.1. 3 AUXILIARY FEEDWATER STORAGE TANK (AFjlT1

The OPERABILITY of the auxiliary feedwater storage tank with the minimum
water volume ensures that sufficient water is available to maintain the RCS at
HOT STANDBY conditions for 4 hours with steam discharge to the atmosphere
concurrent with total loss-of-offsite power and failure of the AFW automatic
recirculation control (ARC) valve followed by a cooldown to 350*F at 25'F per
hour. The contained water volume limit includes an allowance for water not"

usable because of tank discharge line location or other physical
characteristics.

3/4.7.1.4 SPECIFIC ACTIVITY

The limitations on Secondary Coolant System specific activity ensure that
the resultant offsite radiation dose will be limited to a small fraction of 10
CFR Part 100 dose guidelines values in the event of a steam line rupture.
This dose also includes the effects of a coincident I gpm primary-to-secondary
tube leak in the steam generator of the affected steam line. These values are
consistent with the assumptions used in the safety analyses.

3/4.7.1.5 MAIN STEAM LINE ISOLATION VALVES

The OPERABILITY of the main steam line isolation valves ensures that no
more than one steam generator will below down in the event of a steam line
rupture. This restriction is required to: (1) minimize the positive
reactivity effects of the Reactor Coolant System cooldown associated with the
blowdown, and (2) limit the pressure rise within containment in the event the
steam line rupture occurs within containment. The OPERABILITY of the main
steam isolation valves within the closure times of the Surveillance :

Requirements are consistent with the assumptions used in the safety analyses.
|

SOUTH TEXAS - UNITS 1 & 2 B 3/4 7-2 Unit 1 - Amendment No. 33;41
Unit 2 - Amendment No. 24 401

Revised by letter dated: June 19,1996
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