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Figure 2.1-1 ) ‘
Reactor Core Safety Limit - Three Loops in Operation
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TABLE 2.2-1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT
1. Manual! Reactor Trip

2. Power , Neutron Flux
a. High Setpoint

b. Low Setpeoint

3.  Intermediate
Neutron Flux

Source Range, Neutron Flux
Overtesperature AT
Overpower AT

Pressurizer Pressure-low
Pressurizer Pressure-High
Pressurizer Water Level-High

10. Reactor Coclant FlowLow

11. Steam Generator Water Level
Low-Low

design flow = 89,
o# = Rated Thermal Powe

ALLOWANCE (TA)

7.5
8.3

13.5

13.9

=1

4
N.A

4.56
4.56
8.41

Dfes]

$
N.A

o.o
o‘o
o-o

&

=

.
'2 OX span for AT (RTDs) "g pressurizer pressure’

i@ 3+ 2.0

.5 @/’ 112 14

5.5 112 1.4

8.0 6.8 4.0

A T

5.0 , tﬂ 19
T

TRIP_SETPOINT

N.A.

<109% of RTP**
<25X% of RTP**
<25X% of RTP**

<10% cps

See Note 1
See Note 3
>1835 psig
<2385 psig

<SZX of instrument

ALLOWABLE VALUE
N.A

<112.0X of RTP**
<28.0% of RTP**
<31.0% of RTP**

<1.4 x 10° cps

See Note 2

See Note 4

>1817 psig

<2403 psig

<92.2% of instrument

! of narre
range instrument
span
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FURCTIONAL UNIT ALLOWANCE (TA) 4 $ TRIP SETPOINT ALLOWABLE VALUE
12. Steam/Feedwater Flow 20.0 .67 2.3% Feed Flow <20% Feed Flow <23. 9%
:;:“:::nt - below steam flow below steam flow
L (o7 8.9%)
Steam Generator Water 5.0 | >of narrow > of narrow
Level-Low range instrument range instrument
span span
13. Undervoltage - 4.16 kv 20.0 1.12 0.0 >70X bus voltage >69% bus voltage
Busses A and B
14. Underfrequency - Trip of Reactor 6.5 0.03 0.0 >56.1 Hz >55.9 Hz
Coolant Pump 3reaker(s) Open
15. Turbine Trip
a. Auto Stop 011 Pressure 2.6 1.0 0.0 >45 psig >42 psig
b. Turbine Stop Valve Closure N.A. H.A.  N.A. Fully Closed*** Fully Closed***
16. Safety Injection Input from ESF  N.A. NA.  NA KA N.A.
17. Reactor Trip System Interlocks
a. Intermediate N.A. KA. NA Nominal 1x10-'° amp >6.0x10-'! amps
Neutron Flux, P-

'
**%Limit switch is set when Turbine Stop Valves are fully closed.
“1.7! span for steam line flow, 2.9X span for feedwater flow and 2.8X span for steam line pressure.
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TABLE 2.2-1 (Continued)
TABLE NOTATIONS

NOTE 1: OVERTEMPSRATURE AT

ar ) 1 + T,$
1*725
Where: ar

i+71,8

lffzs

1
1«9735

A

(1)<l (Ky -K; (12708) (v , ) = T'] + K4(P - P°) - £, (&I))

1+7,5 ( 1+ 145) 1+ 18

Measured AT by RTD Instrumentation
Lead/Lag compensator on measured AT; T,=0s, 7, =0s

Lag compensator on measured AT; T3 =0s

Indicated AT at RATED THERMAL POWER

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

Time constants utilized in the lead-lag compensator for T .‘

Tg=3s; -

Averaje temperature, °F;

Lag compensator on measured T

m;f‘-os

S574.2°F (Nominal Tavq 3t RATED THERMAL PONER);

Pressurizer pressure, psig;

T, = 25s,
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NOTE 1:

TABLE 2.2-1 (Continued)
TABLE NOTATIONS (Continued)

(Cont inued)
’I
S

v

2235 psig (Nominal RCS operating pressure);

Laplace transform operator, s-!;

and f, (AI) is & function of the indicated difference between top and bottom detectors of the
power-range neutron fon chambers; with gains to be selected based on measured instrument

response during plant startup tests such that: @
P R
(1) For q - q between{—t#¥jandfs108] 1, (al} = 0, where q, and g, are percent RATED THERMAL

NOTE 2:

POVER in the top and bottom halves of the core respectivel 9, * q s total THERMAL
POWER in percent of RATED THERMAL POWER: ~46%,
(2) For each percent that the sagnitude of 9, - G exceeds the AT Trip Setpoint shall

be automatically reduced by 1.5% of its value at RATED THERMAL
(3) For each percent that the sagnitude of 9 -G exceeds | i the AT Trip Setpoint shall

be automatically reduced by H-Skjof 1ts value at RATED THERMAL POWER.

The channels maximum trip setpoint shall not exceed its computed setpoint by more thanii-
of instrument span. ‘

©.13%
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NOTE 3: OVERPOWER AT

-x (S ) (1 ) i ) “
l*tSi 1 ‘5“ K -« T-K (T'—=_J .. (al)
I*lg;} *+ 1 o ¢ ol R (1 + 145) ‘( (1 + 155) ] 3 .

AT

TABLE 2.2-1 (Continued)
TABLE MOTATIONS (Cont inued)

= As defined in Note

= As defined in Note 1,
= As defined in Note 1,

= As defined in Note 1,

{19

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

= The functicn generated by the rate-lag compensator for T“ dynamic
compensation, g9

= Time constants utilized in the rate-lag compensator for T
= As defined in Note 1,

1A

Iv

avg’ Iy > 10 s,
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NOTE 3:

NOTE 4:

(Cont inued)

The
than

S

I

ABLE 2.2-1 (Continued)

TABLE NOTATIONS (Continued)

As defined

Indicated T
instrumenta

= As defined

in Note 1,

avg at RATED THERMAL POWER (Calibration temperature for AT
tion, < 574.2°F),

in Note 1, and

fa (AI) = 0 for all Al

1's saximm trip se

of instrument span.

=

tpoint shall not exceed its computed trip setpoint by more



POWER OISTRIBUTION LIMITS
3/8.2.5 DNB PARAMETERS

LIMITING CONDITION FOR OPERATION

3.2.5 The following DNB-related parameters shall be maintained within the
following limits:

a. Reactor Coolant System Tavg < 576.6°F

b. Pressurizer Pressure > 2209 psig*, and
€. Reactur Coolant System Flow >277,900 gpm
APPLICABILITY: MODE 1.
ACTION:
With any of the above parameters exceeding its limit, restore the parameter to

within its limit within 2 hours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

SURVEILLANCE REQUIREMENTS S
(InsErT &’ “\_E“ﬁ}}
la.s.s.ﬂ Mﬂ—tv—h—w‘ﬁiri

et

4.2.5(2] The RCS flow rate indicators shall be subjected to a CHANNEL
CALIBRATION at least once per 18 months.

@’ M
INSERT () H@ /‘

*Limit not applicable during either a THERMAL POWER ramp in excess of S% of
RATED THERMAL POWER per minute or a THERMAL POWER step in excess of 10% of
RATED THERMAL POWER.

N

TURKEY POINT = UNITS 3 & 4 3/4 2-16 AMENDMENT N0S.137 AND 132



FUNCTIONAL UNIT

Coincident with:

Steam Generator

Pressure--low
or

T - g- ~Low

2. Containment Spray

¥ % € SLINN - INIOd ATNMNL

a. Automatic Actuation Logic
and Actuation Relays

b. Containment Pressure--High-
High Coincident with:
Containment Pressure--High

-t v/8

3. Containment Isclation
a. Phase "A" Isolation
1) HManual Initiation

2) Auvtomatic Actuation Logic
and Actuation Relays

3) Safety Injection

b. Phase "B* Isoldtion

ONY 991 "SON LINIWONINWY

1) HManual Initiation

vl

~

TABLE 3.3-3 (Continued)

ALLOWANCE (TA) 4 S

13.0 1.16 2.3
4.0 261 1.0
N.A N.A NA
21.3 2.7 0.0
13.3 10.3 0.0
N.A H.A. N.A
N.A. N.A. N.A.

see item 1
K.A. N.A. KA

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM

TRIP
SETPOINT

ALLOWABLE VALUES

>614 psig

>543°F

N.A

<20.0 psig

< 4.0 psig

N.A. N.A.
N.A N.A

>588 psig

>542.5°F

N.A.

<22.6 psig

< 4.5 psig

See Item 1 above for all Safety
injection Trip Setpoints and

Aliowable Values.

N.A N.A




”AY
4 bk

7 % £ SLIND - INIDE AN

"SON INTWONIWY

NV €91

L3\

Steam Line Isolation {Continued)

b. Automatic Actuation Logic
and Actuation Relays

Containment Pressure--High-
High Coincident with:
Containment Pressure--High

Steam Line Flow—High

Coincident with

Steam Line

Pressure--Low
or

T.'--Lou

Feedwater Isolation

a. Automatic Actuation Logic
and Actuation Relays

Safety Injection

Steam Generator Water Leve!
High-High

S ACTUAT 10!

SETPOINTS

ALLONANCE (TA)

4

1.16

@

see item 1

te-e]

N.A.

18.27 2.0

SYSTEN

TRIP
SETPOINT

N.A.

<20.0 psig
<4.0 psig

<A function defined
as follows: A &p
corresponding to
40% steam flow at
0% load increasing
linearly from 20%
1oad to 2 value
corresponding t-
120X steam flow

at full lcad.

2614 psig

2543°F

N.A.

<22.6 psig
<4.5 psig

<A function defined
as follows: Ay
correspoending to
42.6% steam flow at
0% load increasing
Yinearly from 20%
load to a value
corresponding to
122.6%X steam flow
at full load.

2588 psig

2542.5°F

N.A.

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

<80% of narrow
range instrument
span.

<B1.9% of narrow
range instrument
span.
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TABLL + {Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM
~ INSTRUMERTATION TRIP SETPOIRTS

FUNCTIONAL UNIT

6.

Auxiliary Feedwater (3)

a. Automatic Actuation Logic
and Actuation Relays

b. Steas Generator Water
Level--Low-low

Safety Injection

o

d. Bus Stripping

e. Trip of Al]l Main Feedwater
Pump Breakers

Loss of Power

a. 4.16 kV Busses A and B
(Loss of Voltage)

ALLOWANCE (TA)
N.A.
see item 1
see item 7
N.A.
N.A

N.A. NA

N.A. NA

TRIP
SETPOINT ALLOWABLE VALUESR
2rm _
range instrument ange inscrument
span. span.

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

See Item 7. below for all Bus
St:ipping Trip Setpoints and Allowable
Values.

N.A. N.A.

N.A. N.A.



TABLE 3.3-3 (Continued)
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ENGINEERED SAFETY FFATURES ACTUATION SYSTEM
T INSTROMENTATION TRIP SEYPOINTS
TRIP
FUNCTIONAL UNIT ALLOWANCE (TA) P4 S SETPOINT ALLOWABLE VALUE#®
8. Engineering Safety Features
Actuation Systeas Interlocks
a. Pressurizer Pressure M.A. N.A. N.A Nominal 2000 psig <2018 psig
2\
b T g low 4.0 ‘ 1.0 Nominal 543°F Y542.5 °F
9. Contrel Room Ventilation
Isoiation
8. Automatic Actuation
S Logic and Actuation Relays N.A. N.A. NA N.A. N.A.
ot b. Safety Injection see item 1 See Item 1. above for all Safety
= Injection Trip Setpoints and
Allowable Values.
c. Containment Radioactivity-- N.A N.A. NA Particulate (R-11) Particulate (R-11)
High (1) <6.1 x 105 CPM <6.8 x 105 CPH
Gaseous (R-12) Gaseous (R-12)
% See (2) See (2)
d. Containment Isolation N.A N.A. N.A N.A N.A.
= Manual Phase A or Manua)
s Phase B
“ e Air Intake Radiation Level NA. NA NA <2 eR/hr < 2.83 wR/hr
g L
S TABLE NOTATIONS

=(1) Either the particulate or gaseous channel in the OPERABLE status will satisfy this LCO.
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.4 QUADRANT POWER TILT RATIO

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

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

The 2-hour time allowance for operation with a tilt condition greater
than 1.02 but less than 1.09 is provided to allow identification and correc-
tion of a dropped or misaligned control rod. In the event such action action
does not correct the tilt, the margin for uncertainty on FQ (Z) is reinstated

by reducing the maximum allowed power by 3% for each percent of tilt in excess
or '},

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

3/4 2.5 DNB PARAMETERS

The limits on the DNB-related parameters assure that each of the param-
eters are maintained within the normal steady-state envelope of operation
assumed in the transient and accident analyses. The limits are consistent
with the initial FSAR assumptions and have been analytically demonstrated ade-
quate to maintain a minimum ONBR above the applicable design limits throughout
each analyzed transient., The indicated Tavg value of 576.6°F and the indicated

pressurizer pressure value of 2209 psig correspond to analytical limits of
578.2°F and 2185 psig respectively, with allowance for measurement uncertainty.

The indicated RCS flow value of 277,900 gpm corresponds to an analytical
limit of 268,500 gpm which is assumed to nave a 3.5X% measurement uncemtainty.
The above measurement uncertainty estimates assume that these instrument
channel outputs are averaged to minimize the uncertainty.

The 12-hour periodic surveillance of these parameters through instrument
readout is sufficient to ensure that the parameters are restored within their
limits following load changes and other expected transient opcrlt1on.|

TURKEY POINT - UNITS 3 & 4 B 3/4 2-8 AMENDMENT NOS137 AND 132



INSERT (B)

Reactor Coolant System T, and Pressurizer Pressure
shall be verified to be within their limits at least
once per 12 hours.

4.2.5.2 RCS flow rate shall be monitored for degradation at
least once per 12 hours. d

INSERT (C)

Atter each fuel loading, and at least once per 18
months, the RCS flow rate shall be determined by
precision heat balance after exceeding 90% RATED
THERMAL POWER. The measurement instrumentation shall
be calibrated within 90 days prior to the performance
of the calorimetric flow measurement. The provisions
of 4.0.4 are not applicable for performing the
precision heat balance flow measurement .

AHSERT (D)

The 18-month periodic measurement of the RCS to.al flow rate
is adequate to ensure that the DNB-related flow assumption is met
and to ensure correlation of the flow indication channels with
measured flow. Six month drift effects have been included for
feedwater temperature, feedwater flow, steam pressure, and the
pressurizer pressure inputs. The flow measurement is performed
within ninety days of completing the cross-calibration of the hot
surveillance on a 12-hour basis will provide sufficient
verification that flow degradation has not occurred. A change in
indicated percent flow which is greater that the instrument
channel inaccuracies and parallax errors is an appropriate
indication on RCS flow degradation. -

-



ATTACHMENT 4

PROPRIETARY WCAP 13719, REV. 1
WESTINGHOUSE REVISED THERMAL DESIGN PROCEDURE
INSTRUMENT UNCERTAINTY METHCDOLOGY
and
NON~-PROPRIETARY WCAP 13718, REV, 1

WESTINGHOUSE REVISED THERMAL DESIGN PROCEDURE
INSTRUMENT UNCERTAINTY METHODOLOGY



Westinghouse Non-Proprietary Class 3
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