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SUBJECT:

The Commission has issued the enclosed Amendment No. 57 to Facility Operating
License No. NPF-30 for the Callaway Plant, Unit 1. This amendment revises
the Technical Specifications in response to your application dated April 12,
1990 as supplemented by letter dated July 7, 1990.

The amendment revises Technical Specification Tables 2.2-1, 3.3-4 and 4.3-1
and associated Bases to accommodate the replacement of the current Resistance
Temperature Detector (RTD) bypass system with an RTD/thermowell system
mounted directly into the hot and cold legs of the reactor coolant system.

A copy of the Safety Evaluation is alsc enclosed. The notice of issuance will
be included in the Commission's next biweekly Federal Register notice.

Sincerely,

/5/

Anthony T. Gody, Jr., Project Manager
Project Directorate I1I-3
Division of Reactor Projects - III,
IV, V and Special Projects
Office of Nuclear Reactor Regulation
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1. Amendment No. 57 to
License No. NPF-30
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

UNION ELECTRIC COMPANY

CALLAWAY PLANT, UNIT 1

DOCKET NO. STN 50-483
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 57
License No, NPF-30

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

A.

The application for amendment filed by Union Electric Company

(UE, the licensee) dated April 12, 1990 as supplemented by letter
dated July 7, 1990 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 application, the
provisions of the Act, and the rules and regulations 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 (ii) that such activities will be conducted
in compliance with the Commission's regulations;

The issuance of this 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.

Accordingly, the license is amended by changes to the Technical Specifica-
tions as indicated in the attachment to this license amendment, and para-
graph 2.C.(2) of Facility Operating License No. NPF-30 is hereby amended to
read as follows:
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(2) Technical Specifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 57, and the Environmental Protection Plan
contained in Appendix B, both of which are attached hereto, are
hereby incorporated into the license. UE shall operate the facility

in accordance with the Technical Specifications and the Environmental
Protection Plan.

3. This license amendment is effective immediately to be implemented upon
startup from the 1990 refueling outage. The licensee has agreed to

immediately inform the Commission, in writing, of the implementation
date.

FOR THE NUCLEAR REGULATORY COMMISSION

77%

John N. Hannon, Director

Project Directorate III-3

Division of Reactor Projects - III,
IV, V and Special Projects

O0ffice of Nuclear Reactor Regulation

Attachment;

Changes to the Technical
Specifications

Date of issuance: September 20, 1990



ATTACHMENT TO LICENSE AMENDMENT NO. 57
OPERATING LICENSE NO. NPF-30

DOCKET NO. 50-483

Revise Appendix A Technical Specifications by removing the pages identified
below and inserting the enclosed pages. The revised pages are identified by
the captioned amendment number and contain marginal lines indicating the area
of change. Corresponding overleaf pages are provided to maintain document
comp leteness.

REMOVE INSERT

2-4 2-4

2-5 2-5

2-5a 2-5a

2-7 2-7

2-9 2-9

2-10 4 2-10

B 2-5 B 2-5

3/4 3-9 3/4 3-9

3/4 3-12a 3/4 3-12a
3/4 3-25(a) 3/4 3-25(a)
3/4 3-25(b) 3/4 3-25(b)
3/4 3-25(d) 3/4 3-25(d)

3/4 3-25(e) 3/4 3-25(e)



SAFETY_LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

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

APPLICABILITY: As shown for each channel in Table 3.3-1.

ACTION:

a. With a Reactor Trip System Instrumentation or Interlock Setpoint
Tess 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.

b. With the Reactor Trip System Instrumentation or Interlock Setpoint
less conservative than the value shown in the Allowable Values
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 Specification 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 I+R+S<TA
Where:
Z = The value from Column Z of Table 2.2-1 for the affected channel,
R = The "as measured" value (in percent span) of rack error for the
affected channel,
S = 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 Column TA (Total Allowance) of Table 2.2-1 for
the affected channel.

CALLAWAY - UNIT 1 2-3
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TABLE 2.2-1
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

TOTAL SENSOR ERROR
FUNCTIONAL UNIT ALLOWANCE (TA) Z (S) TRIP SETPOINT
1. Manual Reactor Trip N.A. N.A.  N.A. N.A.
2. Power Range, Neutron Flux
a. High Setpoint 7.5 4.5 0 <109% of RTP*
b. Low Setpoint 8.3 4.56 O <25% of RTP*
3. Power Range, Neutron Flux, 2.4 0.5 0 <4% of RTP* with
High Positive Rate a time constant
>2 seconds
4. Deleted
5. Intermediate Range, 17.0 8.41 0 <25% of RTP*
Neutron Flux
Source Range, Neutron Flux 17.0 10.01 0 <10° cps
Overtemperature AT 9.3 6.47 1.83 See Note 1
+], 24%**
8. Overpower AT 5.7 1.90 1.65 See Note 3
9. Pressurizer Pressure-Low 5.0 2.21 2.0 >1885 psig
10. Pressurizer Pressure-High 7.5 4.96 1.0 <2385 psig
11. Pressurizer Water Level- 8.0 2.18 2.0 <92% of instrument
High span
12. Reactor Coolant Flow-Low 2.5 1.38 0.6 >90% of loop
minimum measured
flow**

*RTP = RATED THERMAL POWER
**Minimum Measured Flow = 95,660 gpm
***Two Allowances (temperature and pressure, respectively)

ALLOWABLE VALUE
N.A.

<112.3% of RTP*
<28.3% of RTP*

<6.3% of RTP* with

a time constant
>2 seconds

<35.3% of RTP*

<1.6 x 10° cps
See Note 2

See Note 4
>1874 psig
<2400 psig

<93.8% of instrument

span

>88.8% of loop
minimum measured
flow**
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

13. Steam Generator Water
Level Low-Low

a. Vessel AT Equivalent
< 10% RTP
Vessel AT (Power 1)

Coincident with
Steam Generator Water
Level Low-Low (Adverse
Containment Environment)

and

Containment Pressure -
Environmental Allowance
Modifier

OR

Steam Generator Water
Level Low-Low (Normal
Containment Environment)

With a Time Delay, (t)

SENSOR
TOTAL ERROR
ALLOWANCE (TA) Z (S) TRIP SETPOINT
6.0 2.72 1.65 < Vessel aT
Equivalent to
10% RTP
20.2 17.58 2.0 > 20.2% of Narrow
Range Instrument
Span
2.8 0.71 2.0 < 1.5 psig
~14.8 12.18 2.0 > 14.8% of Narrow

Range Instrument
Span

< 232 seconds

ALLOWABLE VALUE

< Vessel AT
Equivalent to
13.9% RTP

> 18.4% of Narrow
Range Instrument
Span

< 2.0 psig

> 13.0% of Narrow
Range Instrument
Span

< 240 seconds
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

13. Steam Generator Water
Level Low-Low (Continued)

b. 10% RTP < Vessel AT
Equivalent < 20% RTP
Vessel AT (Power 2)

Coincident with
Steam Generator Water
Level Low-Low (Adverse
Containment Environment)
and
Containment Pressure-
Environmental Allowance
Modifier
OR
Steam Generator Water
Level Low-Low (Normal
Containment Environment)

With a Time Delay, (t)

SENSOR
TOTAL ERROR
ALLOWANCE (TA) JA (S) TRIP SETPOINT
6.0 2.72 1.65 < Vessel AT
Equivalent to
20% RTP
20.2 17.58 2.0 > 20.2% of Narrow
Range Instrument
Span
2.8 0.71 2.0 < 1.5 psig
14.8 12.18 2.0 > 14.8% of Narrow

Range Instrument
Span

< 122 seconds

ALLOWABLE VALUE

< Vessel aT
Equivalent to
23.9% RTP

> 18.4% of Narrow
Range Instrument
Span

< 2.0 psig

> 13.0% of Narrow
Range Instrument
Span

< 130 seconds
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NOTE 1:

OVERTEMPERATURE AT

AT

(1 + I]S)

1

Where:

T+ T359 ¢

TABLE 2.2-1 (Continued)
TABLE NOTATIONS

AT, {Ky - K, g%"é—%:gg [T (i—%—;zg) - T'] + Kg(P - P*') - f£,(Al)}

Measured AT

Lead-lag compensator on measured AT;

Time constants utilized in lead-lag compensator for AT, 1, = 8 s,
T2 =3 s;

Lag compensator on measured AT;

Time constant utilized in the lag compensator for AT, t3 = 0 s;

"Indicated AT at RATED THERMAL POWER:

1.15;
0.0251/°F;

The function generated by the lead-lag compensator for T
dynamic compensation; avg

Tlme constants utilized in the lead-lag compensator for T avg’ 14 =28 s,
=4 s;

Average temperature, °F;

Lag compensator on measured Tavg;

Time constant utilized in the measured Tavg lag compensator, 14 = 0 s;

’,/\\

Py
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NOTE 1: (Continued)
T"
K3
P
p
S

TABLE 2.2-1 (Continued)

TABLE NOTATIONS (Continued)

588.4°F (Referenced Tav at RATED THERMAL POWER);

g
0.00116;

Pressurizer pressure, psig;

2235 psig (Nominal RCS operating pressure);

Laplace transform operator, s-1;

and fi(AI) is a function of the indicated difference between top and bottom detectors of the
power-range neutron jon chambers; with gains to be selected based on measured instrument
response during plant STARTUP tests such that:

(i) For qy - Qp, between -35% and + 6%, f,(al) = 0, where q; and g, are percent RATED THERMAL
POWER in the top and bottom halves of the core respectively, and 9 * 9y is total THERMAL
POWER in percent of RATED THERMAL POWER;

(ii) For each percent that the magnitude of 9; - G exceeds -35%, the AT Trip Setpoint shall
be automatically reduced by 1.91% of its value at RATED THERMAL POWER; and

(ii1) For each percent that the magnitude of q; - Qy exceeds +6%, the AT Trip Setpoint shall
be automatically reduced by 1.89% of its value at RATED THERMAL POWER.

NOTE 2: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 2.3%

of AT span.
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NOTE 3:

OVERPOWER AT

e o R U L A L L (g8 - 11 - fa(al)

Where:

AT
1+ 1,S
i+t2§

T1, T2

]

TABLE 2 2-1 (Continued)
TABLE NOTATIONS (Continued)

Measured AT;

Lead-1ag compensator on measured AT;

Time constants utilized in lead-lag compensator for AT,
T, =8s., 12=3s;

Lag compensator on measured AT;

Time constant utilized in the lag compensator for AT, T3 =0 s;
Indicated AT at RATED THERMAL POWER;
1.080;

0.02/°F for increasing average temperature and 0 for decreasing average
temperature;

The function generated by the rate-lag compensator for T dynamic
compensation; avg

Time constant utilized in the rate-lag compensator for Tavg’ 17 = 10 s;

Lag compensator on measured Tavg;

Time constant utilized in the measured Tavg lag compensator, 14 = 0 s;

VN
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NOTE 3:

NOTE 4:

TABLE 2.2-1 (Continued)

TABLE NOTATIONS (Continued)

(Continued)
Kg = 0.0065/°F for T > T" and Kg = 0 for T < T";
T = Average Temperature, °F;
™ = Indicated Tavg at RATED THERMAL POWER (Calibration temperature for aT
instrumentation, < 588.4°F);
S = Laplace transform operator, s-1; and
fo(al) = 0 for all al.

The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than
3.0% of AT span.
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LIMITING SAFETY SYSTEM SETTINGS

BASES

Intermediate and Source Range, Neutron Flux

The Intermediate and Source Range, Neutron Flux trips provide core protec-
tion during reactor startup to mitigate the consequences of an uncontrolled rod
cluster control assembly bank withdrawal from a subcritical condition. These
trips provide redundant protection to the Low Setpoint trip of the Power Range,
Neutron Flux channels. The Source Range channels will initiate a Reactor trip
at about 10° counts per second unless manually blocked when P-6 becomes active.
The Intermediate Range channels will initiate a Reactor trip at a current level
equivalent to approximately 25% of RATED THERMAL POWER unless manually blocked
when P-10 becomes active.

Overtemperature AT

The Overtemperature AT trip provides core protection to prevent DNB for all
combinations of pressure, power, coolant temperature, and axial power distribu-
tion, provided that the transient is slow with respect to piping transit delays
from the core to the temperature detectors, and pressure is within the range
between the Pressurizer High and Low Pressure trips. The Setpoint is automat-
ically varied with: (1) coolant temperature to correct for temperature
induced changes in density and heat capacity of water and includes dynamic
compensation for piping delays from the core to the loop temperature detectors,
(2) pressurizer pressure, and (3) axial power distribution. With normal axial
power distribution, this Reactor trip limit is always below the core Safety
Limit as shown in Figure 2.1-1. If axial peaks are greater than design, as
indicated by the difference between top and bottom power range nuclear detec-
tors, ;he Reactor trip is automatically reduced according to the notations in
Table 2.2-1.

Delta-Tg, as used in the Overtemperature and Overpower AT trips, represents
the 100% RTP value as measured by the plant for each loop. This normalizes each
Toop's AT trips to the actual operating conditions existing at the time of
measurement, thus forcing the trip to reflect the equivalent full power condi-
tions as assumed in the accident analyses. These differences in vessel AT can
arise due to several factors, the most prevalent being measured RCS Toop flows
greater than Minimum Measured Flow, and slightly asymmetric power distributions
between quadrants. While RCS loop flows are not expected to change with cycle
life, radial power redistribution between quadrants may occur, resulting in
small changes in loop specific vessel AT values. Accurate determination of the
Toop specific vessel AT value should be made when performing the Incore/Excore
quarterly recalibration and under steady state conditions (i.e., power distribu-
tions not affected by Xe or other transient conditions).

Overpower AT

The Overpower AT trip provides assurance of fuel integrity (e.g., no fuel
pellet melting and less than 1% cladding strain) under all possible overpower
conditions, 1imits the required range for Overtemperature AT trip, and provides

CALLAWAY - UNIT 1 B 2-5 Amendment No. £8, 57



LIMITING SAFETY SYSTEM SETTINGS

BASES

Overpower AT (Continued)

a backup to the High Neutron Flux trip. The Setpoint is automatically varied
with: (1) coolant temperature to correct for temperature induced changes in
density and heat capacity of water, and (2) rate of change of temperature for
dynamic compensation for piping delays from the core to the loop temperature
detectors, to ensure that the allowable heat generation rate (kW/ft) is not
exceeded. The Overpower AT trip provides protection to mitigate the conse-
quences of various size steam breaks as reported in WCAP-9226, "Reactor Core
Response to Excessive Secondary Steam Releases."

Delta-T,, as used in the Overtemperature and Overpower AT trips, represents
the 100% RTP value as measured by the plant for each loop. This normalizes
each loop's AT trips to the actual operating conditions existing at the time of
measurement, thus forcing the trip to reflect the equivalent full power condi-
tions as assumed in the accident analyses. These differences in vessel AT can
arise due to several factors, the most prevalent being measured RCS loop flows
greater than Minimum Measured Flow, and slightly asymmetric power distributions
between quadrants. While RCS loop flows are not expected to change with cycle
Tife, radial power redistribution between quadrants may occur, resulting in
small changes in loop specific vessel AT values. Accurate determination of the
Toop specific vessel AT value should be made when performing the Incore/Excore
quarcerly recalibration and under steady state conditions (i.e., power distri-
butions not affected by Xe or other transient conditions).

Pressurizer Pressure

In each of the pressurizer pressure channels, there are two independent
bistables, each with its own Trip Setting to provide for a High and Low
Pressure trip thus limiting the pressure range in which reactor operation is
permitted. The Low Setpoint trip protects against low pressure which could
Tead to DNB by tripping the reactor in the event of a loss of reactor coolant
pressure.

On decreasing power the Low Setpoint trip is automatically blocked by
P-7 (a power level of approximately 10% of RATED THERMAL POWER with turbine
impulse chamber pressure at approximately 10% of full power equivalent); and
on increasing power, automatically reinstated by P-7.

The High Setpoint trip functions in conjunction with the pressurizer
relief and safety valves to protect the Reactor Coolant System against system
overpressure.

Pressurizer Water Level

The Pressurizer High Water Level trip is provided to prevent water relief
through the pressurizer safety valves. On decreasing power the Pressurizer
High Water Level trip is automatically blocked by P-7 (a power level of

CALLAWAY - UNIT 1 B 2-6 Amendment No. 28
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TABLE 4.3-1
REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TRIP
ANALOG ACTUATING MODES FOR
CHANNEL DEVICE WHICH
CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATION  SURVEILLANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST IS REQUIRED
1.  Manual Reactor Trip N.A. N.A. TONGA, R(16) N.A. 1, 2, 3*, 4, 5
2. Power Range, Neutron Flux {
a. High Setpoint S D(2, &), Q(14) N.A. N.A. 1, 2 .
M(3, 4),
Q(4, 6),
R(4, 5)
b. Low Setpoint S R(4) S/U(1) N.A. N.A. 1R, 2
3.. Power Range, Neutron Flux, N.A. R(4) Q(14) N.A. N.A. 1, 2
High Positive Rate
4. Deleted
5. Intermediate Range, S R(4, 5) S/u(1) N.A. N.A. 1mx, 2
Neutron Flux
6. Source Range, Neutron Flux S R(4, 5, 12) $/U(1),Q(9,14) N.A. N.A. 20, 3, 4,<f
7. Overtemperature AT S R Q(14) N.A. N.A. 1, 2 | |
8. Overpower AT S R Q(14) N.A. N.A. 1, 2
9. Pressurizer Pressure-Low S R Q(14) N.A. N.A. 1
10. Pressurizer Pressure-High S R Q(14) N.A. N.A. 1, 2
11. Pressurizer Water Level-High S R Q(14) N.A. N.A. 1
12. Reactor Coolant Flow-Low S R Q(14) N.A. N.A. 1
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TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TRIP
ANALOG ACTUATING MODES
— CHANNEL DEVICE FOR WHICH
CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION  SURVEILLANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST IS REQUIRED
13. Steam Generator Water
Level Low-Low
a. Steam Generator Water S R Q (14,15) N.A. N.A. 1, 2
Level Low-Low (Adverse
Containment Environment)
b. Steam Generator Water S R Q (14,15) N.A. N.A. 1, 2
Level Low-Low (Normal
Containment Environment)
c. Vessel AT (Power-1, S R Q (14,15) N.A. N.A. 1, 2
Power-2)
d. Containment Pressure- S R Q (14,15) N.A. N.A. 1, 2
Environmental Allowance
Modifier
14. Undervoltage - Reactor N.A. R N.A. Q (14,15) N.A. 1
Coolant Pumps
15. Underfrequency - Reactor N.A. R N.A. Q (14) N.A. ]
Coolant Pumps
16. Turbine Trip
a. Low Fluid 0il1 Pressure N.A. R N.A. S/u (1,10) N.A. ]
b. Turbine Stop Valve N.A. R N.A. S/u (1,10) N.A. ]

Closure




TABLE 4.3-1 (Continued)

TABLE NOTATIONS

(10) Setpoint verification is not required.

(11) Following maintenance or adjustment of the Reactor trip breakers, the
TRIP ACTUATING DEVICE OPERATIONAL TEST shall include independent verifi-
cation of the Undervoltage and Shunt trips.

(12) At least once per 18 months during shutdown, verify that on a simulated
Boron Dilution Doubling test signal the normal CVCS discharge valves will
close and the centrifugal charging pumps suction valves from the RWST
will open within 30 seconds.

(13) Deleted

(14) Each channel shall be tested at least every 92 days on a STAGGERED TEST
BASIS.

(15) The surveillance frequency and/or MODES specified for these channels in
Table 4.3-2 are more restrictive and, therefore, applicable.

(16) The TRIP ACTUATING DEVICE OPERATIONAL TEST shall independently verify the
OPERABILITY of the Undervoltage and Shunt Trip circuits for the Manual
Reactor Trip function. The test shall also verify the OPERABILITY of the
Bypass Breaker trip circuit.

(17) Local manual shunt trip prior to placing breaker in service.

(18) Automatic Undervoltage Trip.

CALLAWAY - UNIT 1 3/4 3-12a Amendment No. ]9, 28./34, 57
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

5.

TOTAL
ALLOWANCE (TA)

Feedwater Isolation (Continued)

b.

C.

Steam Generator Water
Level-High-High

Safety Injection

Auxiliary Feedwater

b.

Manual Initiation

Automatic Actuation
Logic and Actuation
Relays {SSPS)

Automatic Actuation
Logic and Actuation
Relays (BOP ESFAS)

Steam Generator Water
Level-Low-Low

5.0

See Item 1. above for all Safety Injection Trip Setpoints and Allowable Values.

N.A.

N.A.

N.A.

z

2.18

N.A.

N.A.

N.A.

SENSOR TRIP

ERROR (S) SETPOINT

2.0 < 78X of
narrow range
instrument
span

N.A.

N.A.

N.A.

N.A.

N.A.

N. A,

ALLOWABLE
VALUE

< 79.8X of
narrow range
instrument
span

N.A.

N.A.

N.A.
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

SENSOR
TOTAL ERROR TRIP
FUNCTIONAL UNIT ALLOWANCE (TA) Z (S) SETPOINT
6. Auxiliary Feedwater (Continued)
d. Steam Generator Water
Level Low-Low (Continued)
1) Start Motor-Driven Pumps

a. Vessel AT Equivalent 6.0 2.72 1.65 < Vessel AT
< 10% RTP Equivalent to
Vessel AT (Power-1) 10% RTP

Coincident with
Steam Generator Water 20.2 17.58 2.0 > 20.2% of Narrow
Level Low-Low (Adverse Range Instrument
Containment Environment) Span
and
Containment Pressure - 2.8 0.71 2.0 < 1.5 psig
Environmental Allowance
Modifier

OR
Steam Generator Water 14.8 12.18 2.0 > 14.8% of Narrow

Level Low-Low (Normal
Containment Environment)

With a Time Delay, (t)

Range Instrument
Span

< 232 seconds

ALLOWABLE
VALUE

< Vessel AT
Equivalent to
13.9% RTP

> 18.4% of Narrow
Range Instrument
Span

< 2.0 psig

> 13.0% of Narrow
Range Instrument
Span

< 240 seconds
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

6.

SENSOR
TOTAL ERROR TRIP
FUNCTIONAL UNIT ALLOWANCE (TA) Z (S) SETPOINT
Auxiliary Feedwater (Continued)
d. Steam Generator Water Level
Low-Low (Continued)
1) Start Motor-Driven Pumps

(Continued)

b. 10% RTP < Vessel AT 6.0 2.72 - 1.65 < Vessel AT
Equivalent < 20% RTP Equivalent to
Vessel AT (Power-2) 20% RTP

Coincident with
Steam Generator Water 20.2 17.58 2.0 > 20.2% of Narrow
Level Low-Low (Adverse Range Instrument
Containment Environment) Span
and
Containment Pressure- ~ 2.8 0.7 2.0 < 1.5 psig
Environmental Allowance
Modifier

OR
Steam Generator Water 14.8 12.18 2.0 > 14.8% of Narrow

Level Low-Low (Normal
Containment Environment)

With a Time Delay, (t)

Range Instrument
Span

< 122 seconds

ALL.OWABLE
_VALUE

< Vessel AT
Eauivalent to
23.9% RTP

> 18.4% of Narrow
Range Instrument
Span

< 2.0 psig

> 13.0% of Narrow
Range Instrument
Span

< 130 seconds
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

TOTAL
ALLOWANCE (TA)

SENSOR
ERROR
Z (S)

TRIP
SETPOINT

6. Auxiliary Feedwater (Continued)

d. Steam

Generator Water Level

Low-Low (Continued)

1) Start Motor-Driven Pumps
(Continued)

C.

Vessel AT Equivalent
> 20% RTP

Coincident with

OR

Steam Generator Water 20.2
Level Low-Low (Adverse

Containment Environment)
and

Containment Pressure - 2.8
Environmental Allowance
Modifier

Steam Generator Water 14.8
Level Low-Low (Normal

Containment Environment)

17.58 2.0 > 20.2% of Narrow
Range Instrument

Span

0.71 2.0 < 1.5 psig

> 14.8% of Narrow
Range Instrument
Span

12.18 2.0

ALLOWABLE
VALUE

> 18.4% of Narrow
Range Instrument
Span

< 2.0 psig

> 13.0% of Narrow
Range Instrument
Span
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

SENSOR
TOTAL ERROR TRIP
FUNCTIONAL UNIT ALLOWANCE (TA) Z (S) SETPOINT
6. Auxiliary Feedwater (Continued)
d. Steam Generator Water Level
Low-Low (Continued)
2) StartiTurbine-Driven

Pump

a. Vessel AT Equivalent 6.0 2.72 1.65 < Vessel AT
< 10% RTP Equivalent to
Vessel AT (Power-1) 10% RTP

Coincident with
Steam Generator Water 20.2 17.58 2.0 > 20.2% of Narrow
Level Low-Low (Adverse Range Instrument
Containment Environment) Span
and
Containment Pressure - . 2.8 0.71 2.0 < 1.5 psig
Environmental Allowance
Modifier

OR
Steam Generator Water 14.8 12.18 2.0 > 14.8% of Narrow

Level Low-Low (Normal
Containment Environment)

With a Time Delay, (t)

Range Instrument
Span

< 232 seconds

ALLOWABLE
_VALUE

< Vessel AT
Equivalent to
13.9% RTP

> 18.4% of Narrow
Range Instrument
Span

< 2.0 psig

> 13.0% of Narrow
Range Instrument
Span

< 240 seconds
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ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

TABLE 3.3-4 (Continued)

6.

SENSOR
TOTAL ERROR TRIP
FUNCTIONAL UNIT ALLOWANCE (TA) Z (S) SETPOINT
Auxiliary Feedwater (Continued)
d. Steam Generator Water Level
Low-Low (Continued)
2) Start Turbine-Driven

Pump (Continued)

b. 10% RTP < Vessel AT 6.0 2.72 1.65 < Vessel AT
Equivalent < 20% RTP Equivalent to
Vessel AT (Power-2) 20% RTP

Coincident with
Steam Generator Water 20.2 17.58 2.0 > 20.2% of Narrow
Level Low-Low (Adverse Range Instrument
Containment Environment) Span
And
Containment Pressure - 2.8 0.71 2.0 < 1.5 psig
Environmental Allowance
Modifier

OR
Steam Generator Water 14.8 12.18 2.0 > 14.8% of Narrow

Level Low-Low (Normal
Containment Environment)

With a Time Delay, (t)

Range Instrument
Span

< 122 seconds

ALLOWABLE
 VALUE

< Vessel aT
Equivalent to
23.9% RTP

> 18.4% of Narrow
Range Instrument
Span

< 2.0 psig

> 13.0% of Narrow
Range Instrument
Span

< 130 seconds
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATED 10 AMERDMENT NO. 57 10 FACILITY OPERATING LICENSE NO. NPF-30

UNION ELECTRIC COMPANY
CALLAWAY PLART, UNIT 1
KE . -

1.0 INTRODUCTION

By letter dated April 12, 1990 (Ref. 1), Union Electric Company (UE), the
licensee, requested an amendment to Facility Operating License NPF-30 for
the Callaway Plant. The proposed system modifications would modify the
Technical Specifications (ng in response to replacement of the current
Resistance Temperature Detector (RTDg bypass manifold system with a dual
element narrow range thermowell type RTD system. The plant modification
addresses reliability drawbacks associated with potential leakage from the
bypass manifold piping and associated equipment. Removal of the associated
bypass manifold piping decreases potential man-rem exposure during proximity
maintenance. Additional information was provided as requested in a letter
dated July 9, 1990 (Ref. 2).

2.0  BACKGROUND
2.1 Currently Installed System

The current coolant temperature measurement system design measures the
primary coolant loop temperature by diverting a portion of the reactor
coolant into bypass manifolds. The bypass manifolds utilize direct-
immersion RTDs to measure the RCS hot and cold leg coolant temperatures.
These measurements are used to calculate the arithmetically averaged reactor
coolant temperature, and the loop differential temperature.

The currently installed bypass system is designed to increase accuracy by
correcting for temperature streaming effects in the RCS hot legs. Three hot
leg sampling scoops at three locations in a pipe cross-section, 120 degrees
apart, divert a representative sample of coolant for temperature measure-
ment. Each scoop has five orifices which sample the hot leg flow along the
leading edge of the scoop. The cold leg temperature is measured in a
similar manner except that no scoops are used, as temperature streaming is
not a problem due to the mixing action of the Steam Generators (S/Gs) and
the Reactor Coolant Pumps (RCPs). The bypass flows are then routed back to
a location downstream of the steam generators via the crossover leg
connection,
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The existing system consists of approximately 400 feet of RCS Pressure
Boundary piping, 64 associated valves, 85 hangers (which include 59
snubbers), 8 sets of flanges and 8 RTD manifolds. Valves facilitate direct
replacement of the direct-immersion RTDs without requiring a draindown of
the RCS.

The licensee has stated that the current system has been the root cause of
plant shutdowns from leakage and flow reductions due to valve problems and
that the bypass piping is a significant contributor to man-rem exposure.

2.2 Proposed System

2.2.1 Mechanical Changes

The licensee proposes to remove all the currently installed bypass piping,
associated valves, manifolds and hangers. The scoops in the hot legs will
be modified to accept RTD thermowells. Holes will be added to each scoop so
that the flow from the five inlet holes passes by the new thermowell and
then out of the scoop. The thermowell is installed and becomes part of the
RCS pressure boundary facilitating RTD replacement without RCS draindown.

The nozzle on the cold leg will be modified to facilitate a single thermo-
well. As stated above, fluid mixing from the S/Gs and RCPs precludes the
use of multiple RTDs for cold leg temperature measurement accuracy.

The 3" nozzle in the crossover leg will no Tonger be used for bypass loop
return flow; therefore a buttweld cap will be installed on this connection.

2.2.2 RTD Design

The licensee will replace the direct-immersion type RTDs with Weed Instru-
ment Co., Inc. dual element RTDs. The licensee has committed to test each
RTD element to ensure that the time response of both elements is within

the design criteria. The spare element in each RTD assembly will be
connected to the 7300 Process Protection System cabinets so that transfer to
the spare element can be accomplished from the control room.

2.2.3 Electronic Modifications

Each of the three hot leg RTDs will be connected to an RTD amplifier card.
The three amplified signals from the RTDs will then be averaged by the use
of Analog-based circuitry to produce one hot leg temperature signal. This
signal will replace the hot leg temperature signal in the existing system.
The averaged hot leg temperature will then be used with the cold leg
temperature to develop loop average and differential temperatures. The
added electronic components will be identical to the existing hardware.

The second hot leg RTD element in each thermowell is considered an installed
spare. The leads from these RTDs will be wired to the Master Test cards in
the'%Bg? cabinets., On failure of the first element, the second element is
available.



3.0 EVALUATION

The staff's review of the proposed system is based upon guidance from
Sections 7.2 and 7.3 of NUREG-0800 (Ref. 3). The following discussion
addresses the licensee's proposed modification confirming the reactor trip
system (RTS) and the engineered safety features actuation system (ESFAS)
satisfy the requirements of the acceptance criteria and guidelines
applicable to the protection system and will perform their intended safety
function during all postulated plant conditions for which they are required.
Response time and system accuracy is evaluated for impact on current plant
accident analyses.

3.1 RTD Response Time

As shown in Table 3.1 below, the response time for overtemperature delta-T
for the proposed system has some gains and losses compared to the existing
RTD bypass system, but the total response time of the proposed system is
improved over the existing system (6.16 sec vs. 7.66 sec).

As shown below, the Technical Specification limit is 6.0 seconds. The
testable time delay for the existing system is 5.66 seconds and 5.91 seconds
for the proposed system. This makes the proposed testable system response
0.25 seconds longer. However, the Ticensee states that total time delay of
the proposed system is compensated by a reduction in the loop and scoop
transient thermal lag response time and a reduction in the electronics time
delay, resulting in a lower first order lag for the proposed system vs. the
existing system (5.0 seconds vs. 6.0 seconds). The licensee also indicates
that the reduction in the electronics time delay occurs because the actual
electronics time delay is approximately 0.3 seconds, which is significantly
less than the 1.0 second delay claimed in the licensee's submittal.
Therefore the total system response time for the proposed system is less
than for the existing design (6.16 seconds vs. 7.66 seconds).

The combined first order RTD/thermowell response time of 4.75 seconds
tabulated above for the proposed system is conservative as the RTD instru-
ment specification requires that both elements be less than 4.0 seconds and
typical results for the same model Weed RTD in CE plant thermowells have
demonstrated that response times less than 4.0 seconds are realistic. The
licensee has reported that the response times will be checked as part of the
reactor trip system instrumentation (Technical Specification Item 7, Table
3.3-2). The surveillance requirements state that response time checks are
required at each refueling. NUREG-0809 (Ref. 7) has pointed out that RTD
response times have been known to degrade and that the Loop Current Step
Response (LCSR) methodology is the recommended on-site method for checking
RTD response times. The licensee will verify the response time of the new
RTDs using Loop Current Step Response (LCSR) methodology after the RTDs are
installed. The response time data provided in the licensee's submittal is
acceptable to the staff. The above revisions in the time delays, and the
commitment to perform LCSR tests to confirm RTD response time adequacy are
acceptable.
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Table 3.1

Overtemperature Delta-T Response Time

I.  FIRST ORDER LAGS

a. Direct Immersion
Bypass Manifold RTD
Response Time

b. Combined RTD/Thermowell
Response Time

¢. RTD Bypass Line Fluid
Transport Delay and
Piping Thermal Lag

d. Scoop Transport Delay
and Thermal Lag
SUBTOTAL FIRST ORDER LAGS

I1. PURE TIME DELAYS
a. CLtlectronics
b. SSPS
c. Reactor Trip Breakers
SUBTOTAL PURE DELAYS

TOTAL TESTABLE TIME DELAYS**
TOTAL TIME DELAYS

*  Includes 10% test allowance for LCSR testing.
time makes use of time margin available in the OTDT analyses.

EXISTING

4.0 sec.*

N/A

2.0 sec.

Included
in ¢

6.0 sec.

1.50 sec.
0.01 sec.
0.15 sec.

1.66 sec.

5.66 sec.
7.66 sec,

PROPOSED

N/A

4,75 sec.*

N/A

0.25 sec.
.0 sec,
1.00 sec.

0.01 sec.
0.15 sec.

1.16 sec.

5.91 sec.
6.16 sec.

SAFETY

ANALYSIS

6.0 sec.

2.0 sec.

8.0 sec.

Existing RTD response

**  Technical Specification limit is 6.0 sec. (excludes transport delays

and thermal lags).



3.2 RTD Calibration

A licensee review of Combustion Engineering test data, and the Salem Plant data
obtained during its past two refueling cycles indicated that the Weed RTD drift

is random (does not consistently trend up or down) and is less than that assumed
in the licensee's analyses (+0.4°F per 2 years). In a phone conversation with the
staff on September 7, 1990, to discuss RTD calibration as required by the plant
Technical Specifications, the licensee committed to replace at least one installed
RTD with a newly calibrated RTD on alternating refueling outages prior to
performing the cross calibration procedure. The licensee's proposed cross
calibration technique to be performed at least once per fuel cycle, when combined
with the commitment to install a newly calibrated RTD every other fuel cycle,

will confirm that the drift of the RTDs remains random and is within the limits
specified in the plant setpoint analyses. This proposed method of calibrating

the RTDs is acceptable to the staff.

3.3 RID Uncertainty

The new method of measuring each hot leg temperature with three thermowell
RTDs, used in place of the RTD bypass system with three scoops, has been
analyzed to be slightly more accurate than with the RTDs in the existing
bypass system. As previously mentioned, the scoops are used to obtain a
sampling of the flow (five holes in each scoop) at three 120 degree sectors
in each of the hot legs in order to obtain a more accurate hot leg average
temperature that accounts for the non-uniform temperature streaming.
Formerly the RTD bypass system took the sampled flows from the scoops and
made an external RTD temperature measurement in a plenum section. The new
method with the RTD bypass system removed will measure the sampled mixed
coolant flow with a dual element Weed RTD mounted in a thermowell. The Weed
RTD is mounted in a modified scoop such that flow goes past the thermowell.

A model test has been completed and calculations performed to ascertain that
an accurate mixed mean temperature will be measured. The model test provided
information for the selection of the proper location of the RTD sensor in

the scoop for accurate measurement and the expected temperature bias. The
licensee has made a commitment to obtain confirmatory information on the
mixed mean temperature accuracy. This will be done by comparing pre-instal-
lation and post-installation calorimetric data on the RTD temperature measure-
ments in the Callaway plant for matching operating conditions. The licensee
will make this data available to the staff (Ref. 2).

The dual element Weed RTD has improved accuracy over the existing RTDs. The
total uncertainty is + 0.7°F. This value includes a drift (for 24 months)
of + 0.4°F on top of the normal + 0.3°F accuracy (includes hysteresis and
repeatability). For the hot leg temperature measurement, there is a need to
apply a small temperature bias. This temperature bias is based on the model
test information which identified a scoop RTD installation location effect
for the hot leg temperature measurement.
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Because three RTDs are used to measure each hot leg temperature instead of
the former single measurement, the error associated with the hot leg
measurement is reduced to one over the square root of three compared to a
single RTD. The impact of the additional electronics needed for the two
additional hot leg RTDs per loop has been evaluated by the licensee to be
minimal.

The three RTD signals are averaged to obtain Th value of the loop. The
existing overall channel functional checks and gglibration accuracy
requirements are to be maintained. The impact of the rack drift has been
considered in the evaluation.

There is no change to the cold leg's electronics. Therefore, there is no
impact to the cold leg accuracy other than the increase obtained from the
more accurate RTD.

The net result of the proposed RTD bypass system modification is a slight
improvement in the accuracy of the temperature-related functions over the
accuracy now achievable with the existing RTDs in the bypass system. The
licensee has reviewed the impact of the proposed modifications against the
Callaway setpoint study to verify that the accuracy of the temperature related
functions are met. A flow measurement uncertainty analysis, which considered
the new RTD temperature measurement system, was presented in Reference 2 and
resulted in a calculated value of 2.0 ¢ (2.1% including a 0.1% fouling
penalty). Callaway presently assumes a 2.2% error in primary flow determina-
tion, wh;ch will remain. This allowance continues to be conservative (2.2%
vs., 2.1%).

3.4 RTD Faijlure Detection

The licensee states that the average temperature deviation alarm setpoint

is #3°F. The average temperature valves from the four loops are auctioneered
to determine the highest average temperature value. The other three loops are
then compared to the highest value to detect failed RTDs in the other loops.
The correct criterion is that the average temperature values from the other
three loops must not be more than 3F° below the highest average temperature.
Nevertheless, the intent of the licensee's statement is understood, and is
acceptablie.

The licensee states that a failed RTD will also be detected by comparing

the loop delta-T with the auctioneered high delta-T from the four loops.

The auctioneered (high) delta-T deviation alarm currently set at +7.41% rated
thermal power is equivalent to a deviation of +4.25°F., The delta-T value for each
loop is obtained by subtracting the T 1 RTD value for the cold leg from the

hot leg average temperature. The de]fg-q value is then compared with the

delta-T value from the other loops to obtain the delta-T deviation. The

licensee will then examine the RTDs in the affected loop to determine the

cause of the alarm. The leads from the defective RTD(s) will then be discon-
nected at the instrument panel in the control room, and the spare dual element
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RTD(s) would be connected to the instrument channel. Upon detection of a
defective RTD channel, plant operations will be limited by the applicable TS
action item requirements.

3.5 Non-LOCA Accidents

The impact of the RTD bypass elimination for the Callaway plant on FSAR Chapter
15 non-LOCA accidents has been evaluated by the licensee. Since the effect of
the temperature response time and accuracy of the new system is not degraded,
the former conclusions in the FSAR remain valid.

3.6 LOCA Evaluation

The elimination of the RTD bypass system has been found to not impact the
uncertainties associated with RCS temperature and flow measurement. It is
concluded, therefore, that the elimination of the RTD bypass piping will not
affect the LOCA analyses input and, hence, the results of the analyses remain
unaffected. Therefore, the plant design changes due to the RTD bypass
elimination are acceptable from a LOCA analysis standpoint without requiring
any detailed reanalysis.

3.7 EQUIPMENT QUALIFICATION

The licensee will qualify the equipment for the proposed system according
to the guidelines given in IEEE 323-1974 (Ref.4), IEEE 344-1975 (Ref. 5),
and NUREG-0588 (Ref. 6) (10 CFR 50.49) to levels that encompass the
Callaway Plant requirements. A review of the licensee's submittal finds
the instrumentation qualification to be acceptable.

4,0 EVALUATION OF TECHNICAL SPECIFICATIONS

As a result of the modifications associated with the removal of the existing
bypass manifold and replacement with the new RTDs, changes to the plant's
Technical Specifications were proposed. The following Technical Specifications
were examined.

Change 1 Table 2.2-1, page 2-4, - “"Reactor Trip System Instrumentation
Trip Setpoints,” Item 8 - the Z and S values were changed
from 1.46 and 1.8, respectively, to 1.90 and 1.65. These
changes are a result of configuration changes in the system
and changes in the sensor accuracy and bias. The new values
of Z and S are acceptable because the overall margin remains
within the existing margin.

Change 2 Table 2.2-1, page 2-5, "Reactor Trip System Instrumentation
Trip Setpoints,” Item 13.a - the Z and S values were changed
from 2.38 and 2.0, respectively, to 2.72 and 1.65. These changes
are a result of configuration changes in the system and changes in
the sensor accuracy and bias. The new values of Z and S are
acceptable because the resulting margin between the total
allowance and the expected system errors has been increased.



Change 3

Change 4

Change 5

Change 6

Change 7

Change 8
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Table 2.2-1, page 2-5, - "Reactor Trip System Instrumentation
Trip Setpoints,” - Item 13.a - the allowable value of vessel
delta-T was changed from 14.0% rated thermal power (RTP) to
13.9% RTP. This change is a result of configuration changes
in the system and changes in the sensor accuracy and bias.
The new value is acceptable because the allowable value is
reduced to a more conservative value.

Table 2.2-1, page 2-5(a), "Reactor Trip System Instrumentation
Trip Setpoints,” Item 13.b - the Z and S values were changed
from 2.38 and 2.0, respectively, to 2.72 and 1.65. These
changes are a result of configuration changes in the system
and changes in the sensor accuracy and bias. The new values
of Z and S are acceptable because the resulting margin

between the total allowance and the expected system errors

has been increased.

Table 2.2-1, page 2-10. "Reactor Trip System Instrumentation
Trip Setpoints,” Note 4 - the channel maximum trip setpoint
margin was changed from 3.3% of delta-T span to 3.0% of
delta-T span as a result of revisions to the overpower
delta-T. This change is acceptable because it changes the
margin to a more conservative value,

Table 3.3-4, page 3/4 3-25(a), "Engineered Safety Features

Actuation System Instrumentation Trip Setpoints,” Item
6.d.1.a - the Z and S values were changed from 2.38 and 2.0,
respectively, to 2.72 and 1.65. These changes are a result
of configuration changes in the system and changes in the
sensor accuracy and bias. The new values of Z and S are
acceptable because the resulting margin between the total
allowance and the expected system errors has been increased.

Table 3.3-4, page 3/4 3-25(a), "Engineered Safety Features
Actuation System Instrumentation Trip Setpoints," Item
6.d.1.a - the allowable value of vessel delta-T was changed
from 14.0% rated thermal power (RTP) to 13.9% RTP. This
change is a result of configuration changes in the system and
changes in the sensor accuracy and bias. The new value is
acceptable because the allowable value is reduced to a more
conservative value.

Table 3.3-4, 3/4 3-25(b), "Engineered Safety Features

Actuation System Instrumentation Trip Setpoints," Item
6.d.1.b - the Z and S values were changed from 2.38 and 2.0,
respectively, to 2.72 and 1.65. These changes are a result
of configuration changes in the system and changes in the
sensor accuracy and bias. The new values of Z and S are
acceptable because the resulting margin between the total
allowance and the expected system errors has been increased.



Change 9

Change 10

\, / N

-9-

Table 3.3-4 page 3/4 3-25(b), "Engineered Safety Features
Kctuation System Instrumentation Trip Setpoints," Item
6.d.1.b - the allowable value of vessel delta-T was changed
from 24.0% rated thermal power (RTP) to 23.9% RTP. This
change is a result of configuration changes in the system
and changes in the sensor accuracy and bias. The new value
is acceptable because the allowable value is reduced to a
more conservative value.

Table 3.3-4, page 3/4 3-25(d), "Engineered Safety Features

Change 11

Actuation System Instrumentation Trip Setpoints," Item
6.d.2.a - the Z and S values were changed from 2.38 and 2.0,
respectively, to 2.72 and 1.65. These changes are a result
of configuration changes in the system and changes in the
sensor accuracy and bias. The new values of Z and S are
acceptable because the resulting margin between the total
allowance and the expected system errors has been increased.

Table 3.3-4, page 3/4 3-25(d), "Engineered Safety Features

Change 12

Change 13

Change 14

Actuation System Instrumentation Trip Setpoints,” Item
6.d.2.a - the allowable value of vessel delta-T was changed
from 14.0% rated thermal power (RTP) to 13.9% RTP. This
change is a result of configuration changes in the system
and changes in the sensor accuracy and bias. The new value
is acceptable because the allowable value is reduced to a
more conservative value.

Table 3.3-4, page 3/4 3-25(e), “"Engineered Safety Features
Actuation System Instrumentation Trip Setpoints,” Item
6.d.2.b - the Z and S values were changed from 2.38 and 2.0,
respectively, to 2.72 and 1.65. These changes are a result
of configuration changes in the system and changes in the
sensor accuracy and bias. The new values of Z and S are
acceptable because the resulting margin between the total
allowance and the expected system errors has been increased.

Table 3.3-4, page 3/4 3-25(e), "Engineered Safety Features
Actuation System Instrumentation Trip Setpoints," Item
6.d.2.b - the allowable value of vessel delta-T was changed
from 24.0% rated thermal power (RTP) to 23.9% RTP. This
change is a result of configuration changes in the system
and changes in the sensor accuracy and bias. The new value
is acceptable because the allowable value is reduced to a
more conservative value.

Table 4.3-1 pages 3/4 3-9 and 3/4 3-12a, "Reactor Trip System
Instrumentation Surveillance Requirements," Item 7 and Note
13 - this change deletes references to the RTD bypass flow
rate. This is an editorial change to reflect the new system
configuration, and is acceptable.
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The impact of the RTD elimination for the Callaway plant on FSAR Chapter 15
accidents has been evaluated by the licensee. Since the RTD temperature
response time and accuracy of the new system is not degraded, the former
conclusions in the FSAR remain valid and the Technical Specification changes
have been determined to be acceptable as described above.

5.0 ENVIRONMENTAL CONSIDERATION

Pursuant to 10 CFR 51.21, 51.32, and 51.35, an environmental assessment and
finding of no significant impact has been prepared and published in the

Federal Register on September 12, 1990 (55 FR 37592). Accordingly, based

upon the environmenal assessment, the Commission has determined that the issuance
of this amendment will not have a significant effect on the quality of the

human environment.

6.0 CONCLUSICN

The staff has concluded, based on the considerations discussed above, that:
(1) there is reasonable assurance that the health and safety of the public
will not be endangered by operation in the proposed manner; and (2) such
activities will be conducted in compliance with the Commission's regulations
and the issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public.
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