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HL&P has developed a schedule under which STP turbine
components * = inspected for functional integrity. Inspection
intervals have been determined such that the turbine missile
generation probability is less than 1.0 E~4 per year. In the event
the probability falls between 1.C E-4 and 1.0 E-3 per year, the
turbine may be kept in service until the next schedu’ed outage, at
which time action can be taken to reduce the prubability to meet
the 1.0 E-4 per year limit before returning the turbine to service.
These criteria were provided in the Safety Evaluation of the
Turbine System Maintenance Program submitted in references (1) and
(2). Thus, the revised inspection intervals continue to meet the
operating limits given in the Safety Evaluation,

Note that the missile generation probability evaluation
approach and results differ from those given in UFSAR Section 3.5.
This section will be revised consistent with the program as
approved by the Safety Evaluation (refe:=nce 3).

The components of the turbine inspection program are as
follows:

Low Pressure Turbine Rotors

The turbine rotor discs are subjected to non-destructive
examination. (See Reference (4)). The maximum operating time
between inspections has been calculated, the results of which
are provided as attachmenv 1. Attachment 2 describes how
these values were derived.

The tebles provided by Westinghouse give the total probability
of the event over the inspection intervals of 1, 2, 3, 4, 5
and 10 years. For the probakility (P) of turbine failure
resulting in ejection of turbine disc fragments through the
turbine casing with a favorably oriented turbine such as those
at STP:

P, < 1E~4 per year (to place the turbine on-line
following a scheduled outage)

P, < 1E-3 per year (to keep the turbine in service until
the next scheduled outage)

However, the Westinghouse data is not directly applicable to
these criteria because they give the total probability of an
event over the inspection interval, whereas the criteria are
based on the instantaneous probability per year.
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Note that these values ure unique to the sot of rotors used
at STP. The maximum operating time between inspections may

be different for replacement rotors. However, their
inspection intervals will be determined in a similar manner.
Turbine Valves

Turbine stop, governor, reheat siLop, and intercept valves are
tested once per 31 days in Modes 1 and 2 per surveillance
procedure to verify operability,

One of each type of these valves ie disassembled and inspected
at least once per 40 months., Valve seats, discs, and stems
receive a visual and surface inspection and are verified as
having no unacceptable flaws or excessive corrosion. If
unacceptable flaws or excessive corrosion are found, all other
valves of that type shall be inspected.

Note that a one-time Technical Specification change has been
approved by the NRC extending the 40-month irnzpection interval
for the Unit 1 turbine valves to approximately 52 months. The
request for the extension was submitted as reference (5).
Missile probabilities included in reference (5) were
calculated in accordance with methods described herein,

Electrical Overspeed Protection

The electrical overspeed device is calibrated at least once
every eighteen months.

Mechanical © | Protect

The mechunical overspeed trip is tested during turbine startup
under tne turbine startup procedure following each major

turbine outage. The mechanical overspeed device will be
tested quarterly via oil simulation while the turbine is
operating.

Inspection and maintenance of turbine components are addressed
in the Turbine Overspeed Reliability Program. This is provided as
Attachment 3. Reference (1) previously incorporated turhine
ma intenance activities by reference to the Technical
Specifications,
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If there are any questions, please contact either
Mr. P, L. Walker at (512) 972-8392 or me at (512) 9$72-7205.

/ e T
“-’ %mawkcw
illiam J. J C
General Manager,
Nuclear Licensing
PLW/ag
Attachment: 1) Calculated Turbine Rotor Inspection Intervals

2) Calculation of Missile Generation Probabilities
3) Turbine Overspeed Reliability Program
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SOUTH TEXAS PROJECT
CALCULATION OF MISSILE GENERATION PROBABLLLJIES

Westingl.ouse provides values of the probability of missile
generatinrn due to stress corrosion crack propagation in the low
pressure turbine rotor discs. Values are provided for disc rupture
rt rated speed, “PROB (R)", and at design overspeed, "PROB (O)"%,
at time intervals of 1, 2, 3, 4, 5, and 10 years of turbine
operation. The probability refers to the probab ity of generation
of a migsile during the entire time ‘ntervals.

The probability >f missile generation per year is found as follows:

P = At + Bt? + ct? + pt* + Bt

where P = PROB(R) - PROB(0), missiles per turbine during a given
time interval

t = total operating time of rotor since last inspection (years’
A, B, C. D. & E » constants of fifth order polynominal equation

This expression describes the distribition of probability of
missile generation with time based on probabilistic data
developed by Westinghouse.

P = [ F(t)at

where F(t) = instantaneous probability of missile generation, per
unit time

Therefore, F(t) = dpP/dt : :
= A » 2Bt + wct® + 4pt’ + SEt

The five constants are found for each rotor from the five overail
probabilities available from Jestinghouse for years 1 through 5.

Each turbine has one rotor which has a considerably higher
probability of missile generation than the other two rotors. In
those cases, the probabilistic inspection interval was letermined
by maintaining the total probability for all roters less than 1 x
107, assuming the better two rotors had operates4 for two cycles
more than the poorer rotor, since the last inspection. The total
for all rotors with one cycle (}8 months) more operation is then
verified to be less than 1 x 10°.

The probabilistic intervals for the remaining five rotors
(including the spare) were set to keep the prqpability of missile

generation for the rotor at l=ss than 3.33 x 107, If this exceeded
60 months, the probabilistic interval was set at 60 months.

MISC\92-170.002
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NGYES FOR APPENDIXES A AND B
CALCULATION OF MISSILE GENERATION PROBABILITIES

1) This row gives probability P,, for rotor TV, 727 for operating :
times from .2 months throuqh 72 months. .is is ty)ical for |
each rotor.

2) This row gives the currer* total P,, adding the sums (P,) for
each rotor. All three rotors were incpoctod during 1REOJ The
rotors will have about 1€ months operation at startup .rom
IREO4 (P, = 5.3 x 10° missiles per year) and about 32 months
operation at the projected shutdown for 1RE0S5 (P, = 1.4 % 10
missiles per year). Thus, startup from 1REC: is acceptable
without rotor inspection, and continued operation to 1RE0S5 is
acceptaple., However, some rotor inspection(s) during 1RE0S
will be necessary to reduce P, to less than 1.0 X 10" miesiles
per year to allow startup after the outage.

3) This row gives total P, for a hypothetical case. Rotor TN 9226
has the operating Lime shown in the TIME row and the other two
rotors have 32 morchs additional operating time. The total P, :
exceeds 1.0 x 10" missiles per year between .2 and 23 montha
operaiing t.me on TN 9226,

K1SC\92-170.002
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SOUTH TEX2S PRDOJECT
TURBINE OVERSPEED RELIABILITY PROGRAM (TORP)

The foliowing is based on a submittal to the NRC dated
February 24, 1987 (ST-LL~AE=-1802).

Introduction and Surmary

Houston Lighting & Power has prepared a turbine maintenance
and inspaction program for the South Texas Project. The
program developed by HL&FP is subject to on-going review and
evaluation, and the scope of the performed maintenance,
calibration, and testing will be subject to revision based
upen actual operating experience or changes to the
wanufacturer's recomnendations. The program work is performed
in arcordance with approved procedures. The program and
subseguent changes are reviewed ard approved as specified in
existing plant adminictrative procedures. Deviations from the
progran and deficiencies identified through the specified
activities will be evaluated by Houston Lighting & Power to
determine appropriate action to be taken such as correcting
the deviation or de.iciency, performing compensatory action,
or reuoving the turbine frow service.

The maintenance p-ogram includes inspec.iun and maintenance
of the tarottle, governor, reheat stop and intercept valves,

The calibration program includes calibration of the turbine
overspeed protection system. Calibration is performed during
each refueling outage or fullowing major maintenance on the
turbine generator or the overspeed protection system,

The testing program includes testing of the turbine valves and
tre turbine overspeed protection system. Testing is performed
during each turbine startup, unless tested within the previous
seven days, including startup after each refueling outage.

Maintenance Program

The maintenance program includes inspection and maintenance
of the governwr, throttle, intercept and rzheat stop valves.
Additionally, one of each type of turbine valve will be
dismantled at approximately 40-month intervals plus a 25%
(ten-month) grace period. A visual and surface inspeztion of
valve seats, discs, and stems will be performed verifying no
unacceptable flaws or excessive corrosion. [f unacceptable
flaws or excessi.e corrosion are found, all other valves of
that type shall be insnected.
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Note that a one~time Technical Specification change has b.en
approved b{ the NiC extending the 40-month inspection interval
for the Unit 1 turbine valves to approximateiy 52 months. The
request for the extension was submitted as reference (4).

Calibration Program

The turbine elect-jcal and mechanical overspced protection
system channel calibration tests will be perfo.med at least
once pe. 18-month intervals,

Testing Program

The testing program includes testing the turbine valvi.s and
the turbine cverspeed protectlon system. Testing /s performed
at least once per 31 days in Modes 1 and 2 whan the main
turbine is operating.

Turbine startup testing is performed during each starstup
unless performed within the previous 31 days. This testing
includes:

1, Manual Trip Test

2. Mechanical Overspeed 0il Pressure Trip Test
: Overspeed Protection Control (OPC) Test

4. Remote Trip

The turbine electrical and mechanical overspeed trips will be
tested ecch refuel.ng outuge or when major maintenance is
performed on the turbine.

The shutdown turbine trip v ‘ification will be performed
during each planned shutdown of the unit, This test will
require an operator to verify by observation that the turbine
valves actually clese during eacu planned shutdown. This test
will also reaguire the operator to verify that the turbine
valve positions ave properly indicated on appropriate panels.

The thrbine valve test will be performed on the turbine valvas
at least once per 31 days in Modes 1 and 2 when the Main
Turbine is op- ‘ating. This test will regquire each turbine
valve to be cycled to demonstrate free operation as th2 valves
close and reopen. Testing will include direct chservation >f
the movement of each of the turbine contreol valves through one
complete ¢cycle from the running position.
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