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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D C 20858

HOUSTON LIGHTING & POWER COMPANY
CITY PUBLIC SERVICE BOARD OF SAN ANTONIO
CENTRAL POWER AND LIGHT COMPANY
CITY OF AUSTIN, TEXAS
QOCKFT NO. 50-498
SOUTH TEXAS PROJECT. UNIT ]
AMENPMENT TO FACILITY OPERATING LICENSE

Amendment No. 34
License No. NPF-76

1. The Nuclear Regulatory Commission (the Commission) has found that:

A.

The application for amendn:nt by Houston Lighting & Power Company'
(HL&P) acting on behalf of itself and for the Cit{ Public Service
Board of San Antonio (CPS), Central Power and Light Company (CPL),
and City of Austin, Texas (CCA) (the licensees) dated April 15,
1891, as supplemented by letter dated January 24, 1992, complies
with the standards and requirements of the Atomic Energy Act of
1954, as amended (the Act), and the Commission’s rules and
regulations set forth in 10 CFR Chapter I;

The facility will operate in conformity with the applicatio as
amended, the provisions of the Act, and the rules and regula.ions of
the Commission;

There is reasonable assurance: (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (i11) that such activities will be
conducted in compliance with the Commission's regulations;

The issuance of this license amendment will not be inimical to the
common defense and security or to the health and safety of the
public; and

The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission’'s regulations and all applicable requirements have
been satisfied

* Houston Lighting & Power Company i1s authorized to act for the City Public
Service Board of San Antonio, Central Power and Light Company and City of
Austin, Texas and has exclusive responsibility and control over the physical
construction, operation and maintenance of the facility,
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2. Accordingly, the license is amended by changes to the Technical Specifi-
cations as indicated in the attachment to this license amendment and
Paragraph 2.C.(2) of Facility Operating License No. NPF-76 is hereby
amended to read as follows:

£ Technical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amerdment No. 54 and the Environmental Protection Plan
contained in Appendix B, are hereby incorporated in the license.
The licensee shall operate the facility in accordance with the
Technical Specifications and the Environmental Protection Plan.

3. The license amendment is effective as of its date of issuance and to be
implemerted within 30 days of the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION
WAL D Reaklen fon
Suzanne C. Black, Director

Project Directorate IV-2

Division of Reactor Projects - I11I/1V/V
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: March 12, 1992




P Tr—

Revise Appendix A Technical Specifications by removing the pages identified
below and inserting the enclosed pages. The revised pages are identified by
amendment number and contain marginal lines indicating the area of change.
The corresponding overleaf pages are also provided to maintain document
completeness.
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2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

2.2.1 The Reactor Trip System Instrumentation and Interlock Setpoints shall
be set consistent with the Trip Setpoint values showr in Table 2.2-1.

APPLICABILITY: As shown for each channe) ih Table 3.3-1.

ACTION:

With a Reactor Trip System Instrumentation or Interlock Setpoint
less conservative than the value shown in the Trip Setpoint column
but more conservative than the value shown in the Allowable Value
column of Table 2.2-1, adjust the Setpoint consistent with the Trip
Setpoint value.

With the Reactor Trip System Instrumentation or Interlock Setpoint
less conservative than the value shown in the Allowable Value
column of Table 2.2-1, either:

1. Adjust the Setpoint consistent with the Trip Setpoint value of
Table 2.2-1 and determine within 12 hours that Equation 2.2-1
was satisfied for the affected channel, or

2. Declare the channel inoperable and apply the applicable ACTION
statement requirement of Specifization 3.3.1 until the channel
is restored to OPERABLE status with its Setpoint adjusted
consistent with the Trip Setpoint value.

Equation 2.2-1 Z+R+S5S<TA
Where:

Z = The value from Column 2 of Table 2.2-1 for the affected channel,

R = The "as-measured" value (in percent span) of rack error for the
affected channel,

5 = Either the "as-measured" value (in percent span) of the sensor
error, or the value from Column S (Sensor Error) of Table 2.2-1
for the affected channel, and

TA = The value from Columh TA (Total Allowance) of Table 2.2-1 for

the affected channel.

SOUTH TEXAS - UNITS 1 & 2 2-3
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TABLE 2.2-1
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

TOTAL SENSOR
ALLOWANCE ERROR
FUNCTIONAL UNIT (TA) b4 (s) TRIP SETPOINTY ALLOWABLE VALUE
1. Manual Reactor Trip N.A. N.A.  N.A. N.A. N.A.
2. Power Range, Neutron Flux
a. High Setpoint 4% 4.5 0 <109% of RTP** <111.3% of RTP*%
b. Low Setpoint 8.3 4.5 0 <25% of RTP** <27.3% of RTP**
3. Power Range, Neutron Flux, 1.6 0.5 © <5% of RTP** with  <6.3% of RTP** with
High Positive Rate a time constant a time constant
>2 seconds >2 seconds
4. Deleted
5. Intermediate Range, 17.0 8.41 0 <25% of RTP** <31.1% of RTP**
Neutron Flux '
6. Source Range, Neutron Flux 17.0 10.01 © <10% cps <1.4 x 10° cps
7. Overtemperature AT 6.8 466 1.5+ 0.9% See Note 1 See Note 2
8. Overpower AT 5.5 1.74 1.5 See Note 3 See Note 4
9. Pressurizer Pressure-iow 3.1 0.71 2.0 >1870 psig >1862 psig
10. Pressurizer Pressure-High 3.1 0.71 2.0 <2380 psio <2388 psig
11. Pressurizer Water Level-High 5.0 2.76 2.0 <92% of instrument <93.6% of instrument
span span
12. Reactor Coolant Flow-Low 4.0 3.19 0.6 >91.8% of loop >90.9% of loop
design flow" design flow*

"ON IN3WON3WY - T 3iun
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*Loop design flow = 95,400 gpm
**RTP = RATED THERMAL POWER
#1.5% span for AT; 0.9% span for Pressurizer Pressure



2.2 LIMITING SAFETY SYSTEM SETTINGS
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2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

The Reector Trip Setpoint Limits specified in Table 2.2-1 are the nominal
values at which the Reactor trips are set for each functional unit. The Trip
Setpoints have been selected to ensure that the core and Reactor Coolant
System are prevented from exceeding their safety limits during normal operation
and design basis anticipated operational occurrences and to assist the ngi-
neered Safety Features Actuatior System in mitigating the consequences of
sccidents, ¥he Setpeint for a Reactor Trip System or interlock function is
considered to be adjusted consistent with the nominal value when the “as-
measured” Setpoint is within the band allowed for calibration accurscy.

To accommodate the instrument drift assumed to occur between operationa)
tests and the accuracy to which Setpoints can be measured and calibrated,
Allowable Values for the Reactor Trip Setpoints have been specified in
Table 2.2-1. Operation with Setpoints less conservative than the Trip Set-
point but within the Allowable Value is acceptable since an allowance has been
made in the safety analysis to eccommodate this error. An optiona) provision
has been included for determining the OPERABILITY of a channel when its Trip
Setpoint is found to exceed the Allowable Value. The methodology of this
option utilizes the "as measured" deviation from the spucified calibration
puint for rack and sensor components in conjunction with a statistical combi=
nation of the other uncertainties of the instrumentation to measure the process
variable and the uncertainties in calibrating the instrumentation. In Equa-
tion 2.2-1, 7+ R+ S < TA, the interactive effects of the errors in the rack
énd the sersor, and the “as-mesasured" values of the errors are considered. -
as specified in Table 2.2-1, in percent span, is the statistical summation of
errors assumed in the analysis excluding those associated with the sensor and
rack drift and the accuracy of their measurement. TA or Total Allowance is
the difference, in percent span, between the Trip Setpoint and the value used
in the analysis for Reactor trip. R or Rack Error is the "as-measured" devia-
tion, in percent span, for the affected channel from the specified Trip Set-
point. § or Sensor Error is either the "as-measured" deviation of the sensor
from its calibration point or the value specified in Table 2.2*1, in percent
span, from the analysis assumptions. Use of Equation 2.2-1 allows for a
sensor drift factor and an increased rack drift factor, and provides a threshold
value for REPORTABLE EVENTS.

The methodology to derive the Trip Setpoints is based upon combining all
of the uncertainties in the channels. Inherent to the determination of the
Trip Setpoints are the magnitudes of these channel uncertainties. Sensors and
other instrumentation utilized in these channels are expected to be capahle of
operating within the allowances of these uncertainty magnitudes. Rack dri:it
in excess of the Allowable Value exhibits the behavior that the rack has not
met its &llowance. Because there is a smali statistical chance that this
will happen, an infrequent excessive drift is expected. Rack or sensor drift,
in excess of the allowance that is more than occasional, may be indicati.e of
more serious problems and should warrant further investigation.

SOUTH TEXAS = UNITS 1 & 2 8 2-3
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REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)

The various Reactor trip circuits automatically open the Reactor trip
breakers whenever a conaition monitored by the Reactor Trip System reaches a
preset or calculated level. In addition to redundant channels and trains, the
design approach provides a Reactor Trip System which monitors numerous system
variables, therefore providing Trip System functional diversity. The functional
capability at the specified trip setting is required for those anticipatory or
diverse Reactor trips for which no direct credit was assumed in the safety
analysis to enhance the overall reliability of the Reactor Trip System. The
Reactor Trip System initiates a Turbine trip signal whenever Reactor trip is
initiated. This prevents the reactivity insertion that would otherwise result
from excessive Reactor Coolant System cooldown and thus avoids unnecessary
actuation of the Engineered Safety Features Actuation System.

Manual Reactor Trip

The Reactcr Trip System includes manual Reactor trip capability.

Power Range, Neutron Flux

In each of the Power Range Neutron Flux channels there are two independent
bistables, each with its own trip setting used for a High and Low Range trip
setting. The Low Setpoint trip provides protection during subcritical and low
power operations to mitigate the consequences of a power excursion beginning
from low power, and the High Setpoint trip provides protection during power
operations to mitigate the consequences of a reactivity excursion from all
power levels.

The Low Setpoint trip may be manually blocked above P-10 (a power level
of approximately 10% of RATED THERMAL POWER) and is automatically reinstated
below the P-10 Setpoint.

Power Range, Neutron Flux, High Rates

The Fower Range Positive Rate trip provides protection against repid flux
increases which are characteristic of a rupture of a control rod drive housing.
Specifically, this trip compiements the Power Range Neutror Flux High and Low
trips to ensure that the criteria are met for rod ejection from mid-power.

SOUTH TEXAS - UNITS 1 & 2 B 2-4 Unit 1 -~ Amendment No. 34
Unit 2 - Amendment No, 25




3/4.3 INSTRUMENTATION
3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION

3.3.1 As a minimum, the Reactor irip System instrumentation channels and
interlocks of Table 3.3-1 shall be OPERABLE ,with RESPONSE TIMES as shown in
Table 3.3-2.

APPLICABILITY: As shown in Table 3.3-1.

ACTION:
As shown in Table 3.3-1.

L T . —

4.3.1.1 Each Reactor Trip System instrumentation channel and interlock and
the automatic trip logic shall be demonstrated OPERABLE by the performance of
the Reacto~ Trip System Instrumentation Surveillance Requirements specified in
Table 4.3-1.

4.3.1.2 The REACTOR TRIP SYSTEM RESPONSE TIME of each Reactor trip function
shall be demonstrated to be within its limit at least once per 18 months.

Each test shal) include at least one train such that both trains are tested at
least once per 36 months and one channel per function such that all channels
are tested at least once every N times 18 months where N is the total number
of redundant channels in a specific Reactor trip function as shown in the
“Total No. of Channels" column of Table 3.3-1.

SOUTH TEXAS = UNITS 1 & 2 3/4 3-1
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TABLE 3.3-1
REACTOR TRIP SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS 10 TRiIP OPERABLE MODES ACTION
1. Manual Reactor Trip 2 1 2 | o 1
2 1 2 - A P 10

2. Power Range, Neutron Flux

a. High Setpoint 4 2 3 1, 2 2

b. Low Setpoint 4 2 3 1##8 2 2
3. Power Range, Neutron Flux 4 2 3 1, 2 2

High Positive Rate
4. Deleted
8 intermediate Range, Neutron Flux 2 1 2 1##8 2 3
6. Source Range, Neutron Flux

a. Startup 2 1 2 28¥ 4

b.  Shutdown . 1 2 IR BN 10
7.  Extended Range, Neutron Flux 2 0 2 3.8, 8 4
8. Overtemperature Al 4 2 3 1, 2 6
9. Overpower AT 4 2 3 6
16. Pressurizer Pressure--lLow B 2 3 1 6

{Interlocked with P-7)
11. Pressurizer Pressure--High 4 2 3 3: 2 6
12. Pressurizer Water Level--High 4 2 3 1 6

(Interlocked with P-7)
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TABLE 3.3-2
REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT RESPONSE TIME
1. Manual Reactor Trip N.A
2. Power Range, Neutron Flux < 0.5 second*
3. Power Range, Neutron Flux,

High Positive Rate N.A.
4. Deleted
5. Intermediate Range, Neutron Flux N.A.
6. Source Range, Neutron Flux < 0.5 second*
7. Extended Rauge, Neutron Flux N2
B. Overtemperature AT < 8.0 seconds*®
9.  Overpower AT < 2.0 seconds™*
10. Pressurizer Pressure--Low < 2 seconds
11. Pressurizer Pressure--High < 2 seconds
12. Pressurizer Water level--High < 2 seconds

*Neutron detectors are exempt from response time testing. Response Lime of the neutron flux signal portion
of the channel shall be measured from detector output or input of first electronic component in channel.
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TABLE 3.3-2 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTION..L UNIT

13.

14.
15.
16.
17.

18.
19.

3.

Reactor Coolant Flow--Low

a. Single Loop (Above P-8)

b. Two Loops {(Above P-7 and below P-8)

Steam Generator Water lLevel--Low-low
Undervoltage - Reactor Coolant "umps
Underfrequercy - Reactor Coclant Pumps
Yuv:bine Trip

a. Low Emergency Trip Fluid Pressure
b. Turbine Stop Valve Closure

Safety Injection Input from ESFAS
Reactor Trip System Interlocks
Reactor Trip Breakers

Automatic Trip and Interlock Logic

RESPONSE TIME

A I A IAIA

| A

1 serond
1 second

2 secords
1.5 seconds

0.6 second

> = P> Py



¢ % T SLINN - SVX31 HLINOS

I1-€ ¢/¢

PE “gI 'y "ON jusmpuswy - T 3Lup

FUNCTIONAL UNIT

A
2.

10.

Manual Reactor Trip

Power Range, Neutron
Flux

a. High Setpoint

b. Low Setpoint

Power Range, Neutron
Flux,
High Positive Rate

Deleted

Intermediate Range,
Neutron Flux

Source Range, Neutron
Flux

Extended Range,
Neutron Flux

Overtemperature AT
Overpower AT

Pressurizer Pressure
~~Low

TABLE 4.3-1

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TRIP
ANALOG ACTUATING MODES FOR
CHANNE L DEVICE WHICH
CHANNEL  CHANNEL OPERATIONAL  OPERATIONAL  ACTUATION SURVE 1L LANCE
CHECK CALIBRATION  TEST TEST LOGIC TEST IS REQUIRED
N.A. N.A. N.A. R(14) N.A. 1, 2, 3*, &%, 5*
S o(2, 4), Q(17) N.A. N.A s
M(3, 4),
Q(4, 6),
R(4, 5)
S R(4) S/U(1) N.A N.A. JRR% 2
N.A. 2(2) Q(17) N.A. N.A. X 2
S R(4, 5) S/U(1) N.A. N.A. ) L
S R(4, 5) S/u(1),
Q(9)(17) N.A A 2** 3 4,5
3 R(4) Q(12, 17) N.A N.A. 3,4,5
S R Q(17) N.A. N ,
3 4 Q(17) N.A. N.A. )
S R 0(17) N.A N.A 1
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TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

IRIP
ANAL DG ACTUAT ING MODES FOR
CHANNE L DEVICE WHICH
CHANNEL CHANNE | OPERATIONAL OPERATIONAL  ACTUATION SURVE 11 LANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST 1S REQUIRED
11. Pressurizer Pressure
-~Higth S E Q{17) N.A N.A. 1, 2
12. Pressurizer Water
Level--High S R Q(17) N.A N.A 1
13. Reactor Coolant Flow
~~Low S - (17, 18) N.A N.A. 1
14. Steam Generator Water
ilevel-~Low-Low S R 0(17,18) NA N.A 1, 2
15. Undervoltage - Reactor
Coolant Pumps M.A. R MA Q17) N.A 1
16. Underfrequency -
Reactor Coolant
Pumps K.A. R N.A. 17) N.A H
17. Turbine Trip
a. Low Emergency N.A. o N.A S/u(1, 10) NA 1
Trip Fluid
Pressure
b. Turbine Step N.A. R N.A. S/, 10) N.A. 1
Valve Closure
18. Safety Injection N.A. N.A N.A. B N.A. 1, 2

Input from ESFAS



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHING TN, D C 20886

HOQUSTON HT MPANY
CITY PUBLIC SERVICE BOARD OF SAN ANTONIQ
CENTRAL POWER AND LIGHT COMPANY
CITY OF AUSTIN, TEXAS
DOCKET NO. 50-499
SOUTH TEXAS PROJECT, UNIT 2

Amendment No. 25
License No. NPF-80

1. The Nuclear Regulatory Commission (the Commission) has found that:

A,

The application for amendment by Houston Lighting & Power Company'
(HL&P) acting on behalf of itself and for the City Public Service
Board of San Antonio (CPS), Central Power and Light Company (CPL),
and City of Austin, Texas (COA) (the licensees) dated April 15,
1991, as supplemented by letter dated January 24, 1992, complies
with the standards and requirements of tae Atomic Energy Act of
1954, as amendec (the Act), and the Lommission's rules and
regulations se. forth in 10 CFR Chapter I;

The facility will operate in conformity with the application, as
amended, the provisions of the Act, and the rules and regulatiuns of
the cummission;

There is reasonable assurance: (1) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii1) that such activities will be
conducted in compliance with the Commicsion’s iegulations;

The issuance of this license amendment will not be inimical to the
common defense and security or tn the health and safety of the
publiz; and

The issuance of this amendment is 1n accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements have
been satisfied.

* Houston Lighting & Power Company is autho-ized to act for the City Public
Service Board of San Antonio, Central Power and Light Company and City of
Austin, Texas and has exclusive responsibility and control over the physical
construction, operation and maintenance of the facility.
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¢. Accordingly, the license is amended by changes to the Technical Specifi-
<itions as indicated in the attachment to this license amendment and
Paragraph 2.C.(2) of Facility Operating License No. NPF-80 is hereby
amended to read as follows:

2. Jechnica) Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 25, and the Environmental Protection Plan
contained in Appendix B, are hereby incorporated in the license.
The licensee shall operate the facility in accordance with the
Technical Specifications and the Environmental Protection Pian,

3. The license amendment is effective as of its date of issuance a {1 to be
implemented within 30 days of the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

WD ek ey S

Suzanne C. Black, Director

Project Directorate [V-2

Division of Reactor Projects - !11/1V/V
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: March 12, 1992
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Revise Appendix A Technical Specifications by removing the pages identified
below and inserting the enclosed pages. The revised pages are identified by
amendment number and contain marginal lines indicating the area of change.
The corresponding cverleaf pages are also previded to maintain document

completeness,
REMOVE INSERT
2-4 -4
B 2-4 B 2-4
3/4 3-2 3/4 3-2
3/4 3-9 3/4 3-9
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2.2 LIMITING SAFETY SYSTCM SETTINGS

Mmm
2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

The keactor Trip Setpoint Linits specified in Table 2.2-1 are the nomina)
values at which the Reactor trips are set for each functional unit. T Trip
Setpoints have been selected to ensure that the core and Reactor Coolan.

System are prevented fror exceeding their safety linits during norma) operation
and design basis anticipated operational occurrences and to assist the gi=-
neered Safet{ Features Actuation System in nitigating the consequences of
s.cidents. The Setpoint for a Reactor Trip System or interlock function is
considered to be odiusted consistent with the nominal value when the “as-
measured” Setpeint 1s within the band a)lowed for calibration accuracy.

To accommodate the instrument drift assumed to occur between operational
tests and the accuracy to which Setpoints can be measured and calibrated,
Allowable Values for the Reactor Trip Setpoints have been specified in
Table 2.2-1. Operatien with Setpoints less conservative than the Trip Set-
point but within tne Allowable Value 1s acceptable since ar allowance has been
made n the safeiy analysis to accommodate this error. an optiona) provision
has been included for determ1n1nx the OPERABILITY of a channe) when its Trip
Setpoint {s found to exceed the Allowable Value. The methodology of this
option utilizes tne "as measured" devistion from the specified ca)ibration
point for rack and sensor components in conjunction with a statistical combi~
natizn of the other uncertainties of the instrumentation to measure the process
variable and the uncertainties in calibrating the instrumentation. In Equa-
tion 2.2-3, 2+ R+ § < TA, the interactive effects of the errors in the rack
anc the sensor, and the “as-measured" values of the errors are considered. &s
as specified in Table 2.2-1, in percent span, is the statistical summation of
errors assumed in the analysis excluding those associated with the sencor and
rack drift cnd the accuracy of their measurement. TA or Tutal Allowance is
the differerce, in percent span, between the Trip Setpoint and the value used
in the analysis for Reactor trip. ® »r Race Error is the "as-measured" devia-
tion, in percent spz», far the aife.ted channel from the specified Trip Set-
point. § or Sensor Error is efther the "as-measured" deviation of the sensor
from its calibration point or the value specified in Table 2.2-1, in percent
span, from the analysis assumptivns. Use of Equation 2.2-1 allows for a
sensor drift factor and an increased rack drift factor, and provides a threshold
value for REPORTAPLE EVENTS.

The methodology to deriv> the Trip Setpoints is based upon combining all
of the uncertainties in the channels. Inherent to the determination of the
Trip Setpoints are the magnitudes of these channe) uncertainties. Sensors and
other instrumentation utilized in these channels are expected to be capable of
operating within the allowances of these uncertainty magnitudes. Rack drift
in excess of the Allowable Value exhibits the behavior that the rack has not
met its allowance. Because there s a small statistical chance that this
will happen, an infrequent excessive drift is expected. Rack or sensor drift,
in excess of the allowance that is more than occasional, may be indicative of
more serious problems and should warrant further investigation.
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LIMITING SAFETY SYSTEM SETTINGS
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REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)

The various Reactor trip circuits automatically open the Reactor trip
breakers whenever a condition monitored by the Reactor Trip System reaches &
preset or calculated level. In addition to redundant channels and trains, the
design approach provides a Reactor Trip System which monitors numerous system
variables, therefere providing Trip System functiona! diversity. The functional
capability at the specified trip setting is required for those anticipatory or
diverse Reactor trips for which no direct credit was assumed in the safety
analysis to enhance the overall reliability of the Reactor Trip System. The
Reactor Trip System initiates a Turbine trip signal whenever Reactor trip is
initiated. This prevents the reactivity insertion that would otherwise result
from excessive Reactor Coolant System cooldown and thus avoids unnecessary
actuation of the Engineered Safety Features Actuation System.

Manual Reactor Trip

The Reactor Trip System includes manual Reactor trip capability,

Power Range, Neutron Flux

In each of the Power Range Neutron Flux channels there are two independent
bistables, each with its own trip setting used for a High and Low Range trip
setting. The Low Setpoint trip provides protection during subcritical and low
power operations to mitigate the consequences of a power excursion beginning
from Jow power, and the High Setpoint trip provides protection during power
operations to mitigate the consequences of a reactivity excursion from all
power Jevels.

The Low Setpoint trip may be manually blocked above P-10 (a power level
of approximately 10% of RATED THERMAL POWER) and is automatically reinstated
below the P-10 Setpoint.

Power Range, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against rapid flux
increases which are characteristic of a rupture of a control rod drive housing.
Specifically, this trip complements the Power Rang2 Neutron Flux High and Low
trips to ensure that the criteria a»e met for rod ejection from mid-power.

SOUTH TEXAS - UNITS 1 & 2 B 2-4 Unit 1 - Amendment No. 34
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3/84.7 INSTRUMENTATION
3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION

G DO R O e e ———

3.3.1 As a minimum, the Reactor Trip System instrumentation channels and
;nt:r%ocks of Table 3.3-1 shall be OPERABLE with RESPONSE TIMES as shown in
able 3.3-2.

APPLICABILITY: As shown in Table 3.3-1.
ACTION:

As shown in Table 3.3-1.

AR R L s ———

4.3.1.1 Each Reactor Trip System instrumentation channel and interlock and
the automatic trip logic shall be demonstrated OPERABLE by the performance of
the Reactcr Trip System Instrumentation Surveillance Requirements specified in
Table 4.3-1.

4.3.1.2 The REACTOR TRIP SYSTEM RESPONSE TIME of each Reactor trip function
shail be demonstrated to be within its limit at least once per 18 months.

Each test s .11 include at least one train such that both trains are tested at
least once per 36 months and one channel per function such that all channels
are tested at least once every N times 18 months where N is the total number
of redundant channels in a specific Reactor trip function as shown in the
“Total No. of Channels" column of Table 3.3-1.

SOUTH TEXAS = UNITS 1 & 2 3/4 3-1
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TABLE 3.3-1
REACTOR TRIP SYSTEM INSTRUMENTATION

MINTMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS 10 TRIP OPERABLE MODES
1. Manual Reactor Trip 2 1 2 -
2 1 2 M AR o

2. Power Range, Neutron Flux

a. High Setpoint L 2 3 1, 2

b. Low Setpoint K 2 3 1#8¢ 2
3. Power Range, Neutron Flux 4 2 3 Dot

High Positive Rate
4. Deleted
5. Intermediate Range, Neutron Flux 2 1 2 1##% 2
6. Source Range, Neutron Flux

a. Startup 2 1 2 288 4

b.  Shutdown 2 1 2 : oW 1
7. Extended Range, Neutron Fiux 2 0 2 3. 4,5 a
8. Overtemperature AT 4 2 3 R, & 6
9.  Overpower AT 1 2 3 1, 2 6
10. Pressurizer Pressure--Low 4 2 3 1 6

(Interlocked with P-7)
11. Pressurizer Pressure--High 4 2 3 1, 2 6
12. Pressurizer Water Level--High 4 2 3 1

{Interlocked with P-7)
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TABLE 3.3-2
REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT RESPONSE TIME
1. Manual Reactor Trip N.A.
2. Power Range, Neutron Flux < 0.5 second*
3. Power Range, Neutron Flux,

High Positive Rate NA
4.  Deleted |
5. Intermediate Range, Neutron Flux N.A
6. Source Range, Neutron Flux < 0.5 second*
7. Extended Range, Neutron Flux N.A.
8. Overtemperature AT < 8.0 secorsis*
% Overpower AT < 8.0 seconds™
10. Pressurizer Pressure--Low < 2 seconds
11. Pressurizer Pressure--High < 2 seconds
12. Pressurizer Water Level--High < 2 seconds

*Neutron detectors are exempt from response time testing. Response time of the neutron flux signal portion
of the channel shall be veasured from detector o “put er input of first electroric component in channel.
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REACTOR TRIP SYSTEM INSTRUMENTATION RESHONSE TIMES

FUNCTIONAL UNIT RESPONSE TIME

Reacteor Coolant Flow--Low

13
A0

- Single Loop (Above P-8) second

b "wo Loops (Above P-7 and below P-8) second

Seconas

Steam Generator Water levei--Low-Low

C 5 seconds

Undervoltage - Reactor Coolant Pumps
Underfrequency - Reactor Ceoliant Pumps < 0.6 second
Turbine Trip

Bl Low FHOTQPQCI Trip Fiuid Pressure
b Turbine Stop Valve CTlosure

Safety Injection Input from ESFAS
Reactor Trip System Interlocks
Aeactor Trip Breakers

Automatic Trip and Interlock Logic
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FUNCTIONAL UNIT

1.
2.

10.

Manual Reacter Trip

Power Range, Neutron
Flux

a. High Setpoint

b. Low Setpeint

Power Range, Neutron
Flux,
Higa Positive Rate

Peleted

Intermediate Range,
Neutron Flux

Source Range, Neutron
Flux {(Unit 1)

Source Ran,~, Neutron
Flux (Unit 2)

Extended Range,
Neutron Flux

Overtemperature /T
Overpower AT

Pressurizer Pressure
~-Low

TABLE 4.3-1

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REJUIREMENTS

TRIP
ANALOG ACTUATING
CHANNE L DEVICE
CHANNEL  CHANNEL OPERATIONAL  OPERATIONAL  ACTUATION
CHECK  CALIBRATION  TEST TEST LOGIC TEST
N.A. N.A. NA. R(14) N.A.
S D(2, 4), Q(17) N.A. N.A.
M(3, 4),
Q(4, 6),
R(4,k 5a)
S R(4) S/U(1) N.A. K.A.
N.A. R(4) Q(17) N.A. N.A
R(4, 5a) S/u(1) N.A. N.A
S R(4, 5a) S/U(1),
Q(9)(17) N.A. N.A.
S R(4, 5b) S/U(1),
Q(9)(17) N.A. N.A.
S R(4) 612, 17) N.&. N.A.
S R Q(17) N.A. N.A.
S R Q(17) N.A. N.A.
S R Q(17) N.A. N.A

MODES FOR E
wHICH |
SURVETLLANCE i
1S REQUIRED :
i, 2, "

S s

lﬂ*!’ 2
2

1"*. 2 i

- g NE S

Z**v 3' 4' 5 fll
3, 8. 5 !
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TABLE 4. 3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVE TLLANCE REQUIREMENTS

FUNCTIONAL UNIT o -
il. Pressurizer Pressure
--High 3
12. Pressurizer Water
Level--High S
13. Reactor Coolant Flow
~=Low s
14. Steam Generator Water
Level-~Low-Lovw S
15. Undervoltage - Reactor
Coolant Pumps NA
16. Underfrequency -
Reactor Coolant
Pumps KA,
17. Turbine Trip
a. Low Emergency KA
Trip Flmd
Pressure
b. Turbine Stop A
Valve Closure
18. Safety Injection A

Input from ESFAS

ANALOG 21&:.-; MODES FOR
CHAMNNE L DEVICE WHICH
CHAMNE | OPERATIONAL  OPERATIONAL  ACTUATION SURVE11LANCE
CALIBRATION  TEST TEST LOGIC TEST IS REQUIRED
e xu17) NA NA. 1, 2
: 17) nA NA 1
2 W17, 18) WA nA 1
9(17,18) wA KA. 1,2
B NA o17) NA 1
¢ NA i nA 1
H nA SA1, 19) AA 1
& NA S/Ai, 10) WA 1
nA NA “ KA 1, 2



