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File No.: G09.17
10CFR50

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

South Texas Project
Units 1 and 2

Docket Nos. STN 50-498, STN 50-499
Revised Turbine System Maintenance Procram

References: 1. Correspondence from M. A. McDurnett (HL&P) to NRC
Document Control Desk, dated August 28, 1990

(ST-HL-AE-3540)
2. Correspondence from M. A. McDurnett (HL&P) to NRC

Document Control Desk, dated December 26, 1990

(ST-HL-AE-3597)
3. Correspondence from George F. Dick (NRC) to

Donald P. Hall (HL&P), dated January 14, 1991
4. Correspondence from A. W. Harrison (HL&P)- to NRC

Document Control Desk, dated March 13, 1991
( ST-HL- AE-3711)

5. Correspondence f rom W. H. Kinsey, Jr. (HL&P) to NRC
Document control Jesk, dated May 26, 1992

(ST-HL-AE-4050)

Houston Lighting & Power Company (HL&P) submits the following
revision to the description of the turbine system maintenance
program for the South Texas Project (STP). The program was
originally described in references (1) and (2). The program as
originally described was approved in reference (3). Reference (4)
proposed changes to the Safety Evaluation (reference 3) for
consistency with the existing STP progran..

Side bars are included in this letter to show substantive
!changes from the program as previously described in references (1)-

and (2). Included is wording for consistency with the changes
addressed in reference (4).
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HL&P has developed a schedule under which STP turbine
inspected for functional integrity. Inspectioncomponents *w

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 1.0 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 probability 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 (reference 3).

The components of the turbine inspection program are as
follows:

L.ow Pressure Turbine Rotpf_s

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 attachment 1. Attachment 2 describes how
these values were derived.

The tables 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 probability (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
3

following a scheduled outage)

Pi < 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 i

event over the inspection interval, whereas the criteria are
based on the instantaneous probability per year.

|
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Note that these-values cre unique to the set 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 atop, governor, reheat st.ap, 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 is 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 inspection 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 Overspeed Protection

The mechanical 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 turbine
maintenance activities by reference to the Technical
Specifications.

Misc \92-170.002

_ _ _



ap;

,- .

- Jioustori Lighting & Power Company
South Texas Project Dectric Generating Station - -

ST-HL-AE-4183
File'No.: G09.17
Page 4

If there are any questions, please contact- either
Mr. P. L. Walker at (512) 972-8392 or me at-(512)_972-7205.

EA o
William J. Ju C7w _. 6
General' Manager,
Nuclear Licensing

PLW/ag

Attachment: 1) Calculated Turbine Rotor Inspection Intervals
2) . Calculation of Missile Generation Probabilities
3) Turbine Overspeed Reliability Program-

I
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cc:

Regional Administrator, Region IV Rufus S. Scott
Nuclear Regulatory Commission Associate General Counsel-
611 Ryan Plaza Drive, Suite 400 Houston Lighting & Power Company
Arlington, TX 76011 P. O. Box 61867

Houston, TX 77208-
George-Dick, Project Manager
U.S. Nuclear Regulatory Commission INPO
Washington, DC 20555 Records Center

1100 Circle 75 Parkway
J. I. Tapia Atlanta, GA 30339-3064
Senior Resident Inspector
c/o U. S. Nuclear Regulatory Dr. Joseph M. Hendrie
Commission 50 Bellport Lane

P. O. Box 910 Bellport, NY 11713
Bay City, TX 77414

D. K. Lacker
J. R. Newman, Esquire Bureau'of Radiation Control
Newman & Holtzinger, P.C. Texas Department of Health-
1615 L Street, N.W. 1100 West 49th Street
Washington, DC' 20036 Austin, TX 78756-3189

D. E. Ward /T. M. Puckett
Central Power and Light Company
P. O. Box 2121
Corpus Christi, TX 78403

J. C. Lanier/M. B. Lee
City of Austin
Electric Utility Department
P.O. Box 1088
Austin, TX 78767

K. J. - Fiedler/M. T. Hardt
City Public Service Board
P. O. Box 1771 .

San Antonio, TX 78296

Revised 10/11/91

L4/NRC/

.
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SOUTH TEXAS PROJECT
CALCJ)1AIED TURBINE ROTOR INSPECTIOr, IllTERVALS

Y

LP Turbir.o Rotor Scrial Probabilistic Intervalc

Dsnignftt.ipli Number (Months)

Unit 1 LP1 TN 12679 60

LP2 TN 9226 22
_

LP3 TN 677 45

11 nit 2 LP1 TN 10851 53

LP2 TN 11046 47

LP3 TN 6726 17

Spare TN 11411 60
s

+

-)

>
k

s

MISC \92 170.002

_ .

. _ . . . _ _ _ .__ __



_ - . - . - . _ - _ . _ . _ _ . _ _ _ _ . _ . _

.
.

?

Attachment 2
ST-liL- AE-418 3
Page 1 of 16

SOUTil TEXAS PROJECT
CALCULATIOli OF MLMILE GEllERATIOILPROBAl}1Lij,lEji

Westingt.ouse provides values of the probability of missile
generation due to stress corrosion crack propagation in the low
pressure turbine rotor discs. Values are provided for disc rupture
et rated speed, SPROB (R)", and at design overspeed, " PROD (0)",
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 missile during the entire time f.ntervals.

The probability of missile generation per year is found as follows:-

P = At + Bt + Ct3 + Dt' + Et52

where P = PROB (R) + PROB (0), missiles por 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 distribution of probability of
missile generation with time based on probabilistic data- '

developed by Weatinghouse. .

[F(t)dtP=

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

Thereforo, P(t) = dP/dt
= A + 2Bt + 3Ct + 4Dt3+ S Et'2

The five constants are found for each rotor from the five overall
probabilities available from 1estinghouse 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 jetermined
by' maintaining the total probability for all rotors less than 1 x ''

,

10',-assuming the better two rotors had operated 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

i
'

The probabilistic intervals for the remaining five rotors

generation for the rotor at lass than 3.33 x 10'pability of missile(including the spare) were set to keep the pro;

If this exceeded| .

' 60 months, the probabilistic interval was set at 60 months.

MISC \92 170.002
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NOTES FOR APPEllDIXES A AND D
CALCULATION OF MISSILE GENERATION PilQJJM}ILITIES

i

1) This row gives probability P , for rotor TF-i?27 for operating
3

times from .2 months through 72 months, tais is typical for i
cach rotor.

2) This row gives the curron'. total P,, adding the sums (P ) forg

each rotor. All three rotors woro inspected during 1RE03. The
rotors will havn about 16 months operation at startup zrom ;

4 '

5.3 x 10 missiles por year) and about 32 month1RE04 (v = 1.4 x 10'g
=

3

operation at the projected shutdown for 1RE05 (p3
missiles por year) . Thus, startup from 1RE04 is acceptable
without rotor inspection, and continued operation to 1RE05 is ,

acceptaolo, llowever, some rotor inspection (s) during 1RE05
will be necessary to reduce P to less than 1.0 X 10'' missiles

3

por year to allow startup after the outage.

3) This row gives torni P for a hypothetical caso. Rotor TN 9226
3

has the operating timo shown in the. TIME row and the orher two

rotors have 32 mopchs additional operating time. The total P,
exceeds 1.0 x 10' missiles per year between .2 and 23 months
operating time on TN 9226.

,
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Attachment 3
ST-HL-AE-4183
Page 1 of 2

SOUTH TEXAS PROJECT
70kBI!1E OVERSPEED RELIABILITY PROGRAM (TORP)

llOTE: Tho following is based on a submittal to the NRC dated
February 24, 1987 (ST-1;L-AE-1002 ) .

,

1.0 IntIp519etion and Simmary

llouston Lighting & Power has prepared a turbino maintenance
and inspection program for the South Texas Project. The
program developed by llL&P is subject to on-going review and
evaluation, and the scopo of the perforned maintenance,
calibration, and testing will be subject to revision- based-
upon actual operating .exporlonce or changos to the-

inanuf acturer's recomnondations. The program work is performed
in accordance with approved proceduroa.. The program and
subsequent changos are reviewed and approved as specified in-
existing plant administrativo procedures.- Deviations from the
progra.n and deficiencies identified through the specified
activitics will be evaluated by llouston Lighting & Power to
dotcrmino appropriato action to be taken such as correcting
the deviation or deficiency, performing compensatory action,
or removing the turbino frou corvice. ,

The maintenanco F'ogram includes inspect .on and maintenancei
of the t.nottle, governor, reheat stop and intercept valves.-

'

The calibration program includes calibration of the turbino
overspeed protection system. Calibration is-performed during
each refueling outage or following major matntonance on the
tuTbino generatur or the overcpcod protection system.

,

The testing progran includes testing of the turbino-valves and
the turbino overspood protection system. Testing is'porformed ,

during each turbino startup, unless tested within the previous *

soVen days, including _ startup af ter each refueling outage.'

.

2.0 ligdntenanco Procram

The maintenance program includes inspection and-maintenance
of the governor, throttle, intercept and rahoat stop valves.
Additionally, one of each type of turbino valve will be
dismantled at approximately 40-month intervals plus : a 25%
(ten-month) grace period. A visual and surface inspection of-
valvo seats, discs, and stems will be performed verifying no'

unacceptable flaws or excessive-corrosion. If unacceptable-
flaws or excessi.e corrosion are found, all other valves of--
that. type sha11 be jnspected. :
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Hote that a one-time Technical Specification change has buen
approved by the NRC extending the 40-month inspection interval'

for the Unit 1 turbine valves to approximately 52 months. The
request for the extension was submitted as reference (4).

.

3.0 Enlibration Prog m

The turbino electrjcal and mechanical overspred protection
system channel calibration tests -will be perfocmed at least
once pt - 18-month intervals.

4.0 Testina Prag m

The testing program includes testing the turbine valvr.s and ;

the turbino overspeed protection system. Testing J s performed i

at least once per 31 days in Modes 1 and 2 whan the main
turbine is operating.

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

1. Manual Trip Test

2. Mechanical overspeed 011 Pressure Trip Test

3. Overspeed Protection Control (OPC) Test

4. Remoto Trip

The turbine electrical and mechanical overspeed-trips will be
tested occh refueling outage or when major maintenance is
performed on the turbine.

The shutdown turbine trip v *1fication 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 closo during each planned shutdown. - This test
will also recuire- the -operator to verify that the turbine
valve positions are properly indicated on appropriate panels.

The turbine valve tout will be performed on the turbine valves
at least once por 31-days in Modes 1 and 2 when -- the Main -
Turbine is opwating. This test will . require each - turbine
valve to be cycled to demonstrate free operation as tha velves

'

cluso and-reopen. Testing will- include direct cbservation of -
the movement of each of the turbine control valves through one- ,

complete cycle from the running oosition.
.
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