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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

AFETY 118
REACTOR CORE
20101 Hae combination-of THERM/ L POWER, pressurizer pressure, and the highest
operating-loop coolant temperature [T,..) shall not exceed the limits shown—in
£igure-2+l=la-—for four-loop-operation.

APPLICABILITY: MODES 1 and 2. P g ((uz Uit 2.>

| A
Spowd IN FIGURE 2.l ((oﬂ () >

henever the point defined by the combination of the highest operating loop
average temperature and THERMAL POWER has exceeded the appropriate pressurizer
be in HOT STANDBY within 1 hour, .and-

o g C'TAQ’?j;;eRMAE IF A SAFETY Lirr HRS BEEN ViaRTED
REACTOR COOLANT SYSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure shall not exceed 2735 psig.
APPLICABILITY: MODES 1, 2, 3, 4, and 5.

ACTION:

MOCES 1 and 2:

(RePLACE iarm RRAGIARS Fliom ATTACHED PRkeE ]

Whenever the Reactor Coolant System pressure has exceeded 2735 psig, be
in HOT STANDBY with the Reactor Coolant System pressure within its limit
within 1 hour, and comply with the requirements of Specification 6.7.1.

MODES 3, 4, and 5:

Whenever the Reactor Coolant System pressure has exceeded 2735 psig,
reduce the Reactor Coolant System pressure to within its limit within
5 minutes, and comply with the requirements of Specification 6.7.1.

CATAWBA - UNITS 1 & 2 2-1 Amendment No. (Unit 1)
Amendment No. 0 (Unit 2)




insert for Technical Specification 2.1.1:

The maximum local fuel pin centerline temperature shall be less
than 5080 - (6.5 x 107) x (Burnup, MWD/MTU) °F. Operation within
this 1limit is primarily assured by compliance with the
overtemperature T and overpower aT trip functions, including the
axial imbalance limits.

The DNBR shall be maintained greater than the statistical limit for
the BWCMV correlation. Operation within this limit is primarily
assured by compliance with the overtemperature aT and overpower AT
trip functions, including the axial imbalance limits.
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FUNCTIONAL UNIT

1. Manual Reactor Trip

2. Power Range, Neutron Flux
a. High Setpeint
b. Low Setpoint

Power Range, Neutron Flux,
High Positive Rate

(o)

4. Intermediate Range, Neutron Flux
5. Source Range, Neutron Flux

6. Overtemperature AT

7. Overpower AT

8. Pressurizer Pressure-Low

7. Pressurizer Pressure-High

10. Pressurizer Water Level-High

11. Reactor Coolant Flow-Low

*RTP = RATED THERMAL POWER

95 s00
**_ gop minimum measured flow = 965258 gp

N.A.

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

<5% of RTP* with a
time constant

2 2 seconds

<25% of RTP*

<10® cps

See Note 1

See Noie 3

21945 psig

<2385 psig

<92% of instrument span

290% of Toop minimum
measured flow**

N.A.

<110.9% of RTP~
<27.1% of RTP*
<6.3% of RTP* with
a time constant

> 2 seconds

<31% of RTP*

<1.4 x 10° cps

See Note 2

See Note 4

21938 psig***
<2399 psig

<93.8% of instrument span

288.9% of loop minimum
measured flow**

***Time constants utilized in the lead-lag controller for Pressurizer Pressure-Low are 2 seconds for lead
and 1 second for lag. Channel calibration shall ensure that these time constants are adjusted to

these values.
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FUNCTIONAL UNIT IRIP _SETPOINT LOWABLE V
1. Manual Reactor Trip ) N.A. N.A.
2. Power Range, Neutron Flux
a. High Setpoint <109% of RTP* <110.9% of RTP*
b. Low Setpoint <25% of RTP* <27.1% of RTP*
3. Power Range, Neutron Flux, <5% of RTP* with a <6.3% of RTP* with
High Positive Rate time constant a time constant
2 2 seconds > 2 seconds
4. Intermediate Range, Neutron Flux <25% of RTP* <31% of RTP*
‘5. Source Range, Neutron Flux <10° cps <1.4 x 10° cps
6. Overtemperature AT See Note ! See Note 2
7. Overpower Ai See Note 3 See Note 4
8. Pressurizer Pressure-Low 21945 psig 21938 psig***
9 Pressurizer Pressure-High <2385 psig <2399 psig
10. Pressurizer Water Level-High <92% of instrument span <93.8% of instrument span
11. Reactor Coolant Flow-Low 290% of loop minimum 288.9% of loop minimum
measured flow** © measured flow**

*RTP = RATED THERMAL POWER

**{ gop minimum measured flow = 96,250 ?pm
**+Time constants utilized in the lead-l1ag controller for Pressurizer Pressure-Low are 2 seconds for lead

and 1 second for lag. Channel calibration shall ensure that these time constants are adjusted to
these values.
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NOTE 1: OVERTEMPERATURE AT

TABLE NOTATIONS “

AT (L+rns) (1 ) < AT, (K, - Kz((l_t_ré) [T((_l__) - T') + Ky (P - P*) - f, (AI))

(1 +1,5) (1+n8)

Where: AT

1 +1,5
S

e

-+

~
)

1 + 1S

1 + 155) 1+ 1,5)

Measured AT by Loop Narrow Range RTDs;

Lead-1ag compensator on measured AT;

Time constants utilized in lead-lag compensator for AT, r, = 12 s,
r, =35s;

Lag compensator on measured AT;

Time constants utilized in the lag compensator for AT, 7y = 0;
Indicated AT at RATED THERMAL POWER;

1953 11954

8-83163/°F 0.03371

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

Time constants utilized in the lead-lag compensator for T, 7, = 22 s,
s = 4 S5

Average temperature, °F;

Lag compensator on measured T,;

Time constant utilized in the measured T, lag compensator, 7, = 0;
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TABLE 2.2-1 (Contipued)
TABLE NOTATIONS
HOTE 1: OVERTEMPERATURE AT
(L+ns) (1 __ e (lxrs) (1) p _pry -
ar fLtDd) bt S AL (K - K R sy - Ttk (PR = 6 (A1)
Where: AT Measured AT by Loop Narrow Range R1Ds;
%—ﬁé = lead-lag compensator on measured AT;
2
Tss T3 Time constants utilized in lead-lag compensator for AT, 7, = 12 s,
T, = 3 53
s Lag compensator on measured AT,
1 #7155
Ty Time constants utilized in the lag compensator for AT, r, = 03
1 AT, Indicated AT at RATED THERMAL POWER;
~ Ky 1.1953
K, 0.03163/°F
%—*—I‘% The function generated by the lead-lag compensator for T,
= dynamic compensation;
Ter T Time constants utilized in the lead-lag compensator for T, 7, = 22 s,
7, = 4 55
T Average temperature, °F;
-1——:1-;3- Lag compensator on measured T3
8

Time constant utilized in the measured T, lag compensator, 74 = 0:
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NOTE 1: (Continued)

and f,{Al} is a function
range neutron ion chambers; with gains t

TAGLE 2.2-1 [Continued) >
TABLE EQIAHQNSC(Egtn?i‘aggg) @i + l o.'7

7' < 590.8°F (Nominal T,, allowed by Safety Analysis);

K, = -8-08H434; 0.00(529
P = Pressurizer pressure, psig;
p' = 2235 psig (Nominal RCS operating pressure);

§ = Laplace transform operator, s';

of the indicated difference between top and bottom detectors of the power-
o be selected based on measured irstrument response during

plant STARTUP tests such that:

(1)

(i1)

{i11)

NOTE 2:

—4 2.0 + 8.0
For q, - q, between —39-%% and +3-9%,

f,(Al) = 0, where q, and g, are percent RATED THERMAL POWER in the top and bottom halves of

the core respectively, and q, + g, 15 total THERMAL POW

w2, 0
For each percent Al that the magnitude of q, - q, is more negative than -39-9%, the AT Trip
Setpoint shall be automatically reduced by %—Zm of AT,; and
7z

eto
For each. percent Al that the magnitude of g, - q, is more positive than 1;3-70%, the AT Trip

Setpoint shall be automaticz1ly reduced by -8—34&6% of AT,.
. 4o

The channel’s maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more
than 3-0% 4.5%. Puates Thermal Power

ER in percent of RATED THERMAL POWER;
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NOTE 1

{Cont inued)

R —

TABLE 2.2-) (Cog;inuggl
TA AT nt inued i

1* < 590.8°F (Nominal T, allowed by Safety Analysis);

Ky = 0.001414;
p = Pressurizer pressure, psig;

p' = 2235 psig (Nominal RCS operating pressure};

§ = Laplace transform operator, s

and f,{61) is a function of the indicated difference between top and bottom detectors of the power-

range neutron i

on chambers; with gains to be celected based on measured instrument response during

piant STARTUP tests such that:

(1)

(11)

{111)

For q, - G, between -39.9% and +3.0%,

f,{Al) = 0, where q, and g, are percent RATED THERMAL POWER in the top and bottom halves of
the core respectively, and q, + q, is total THERMAL POWER in percent of RATED THERMAL POWER;

4

For each percent Al that the magnitude of q, - g, is more negative than -39.9%, the AT Trip
Setpoint shall be automatically reduced by 3.910% of AT,; and

For each percent Al that the magnitude of g, - g, is more positive than +3.0%, the AT Trip
Setpoint shall be automatically reduced by 2.316% of AT,.

The channel’s maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more
than 3-6% 4.5 70 Eg*d M‘ Powu'
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OVERPOWER AT

Al ((H;SS)) ‘(1_4-1;’5_)) < AT, (K, - Ks((—‘!é—) (1 ) T - K [T e W S "] - f,{Al})

1 +1,5) (i +15) (1 + 1,5)

Where: AT = As defined in Note |,

L2rns) . As defined in Note 1,
I +71,5 -

fis T = As defined in Note |,

B TR As defined in Note 1,

I +1,5

T = As defined in Note I,

at, = As defined in Note |,

", - 48819 | 0BSS

K = 0.02/°F for increasing average temperature and 0 for decreasing average

temperature,

_I;S = The function generated by the rate-lag controller for T, dynamic
I +1,5 compensation,

T -« Time constant utilized in the rate-lag controller for T, r, = 10 s,
—1 . As defined in Note 1,

| B A

Ts = As defined in Note 1,

SR -

S —
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TABLE 2.2-1 {Continued) Um’“‘ 2

TABLE NOTATIONS {Continued)

NOTE 3: OVERPOWER AT

(L+rd) (1 ) e Lns ) (1 ) 4. (1 _ ) gy .
= {1 + r,8) (1 +1,5) < al, (K K’(] + ,r,S) (1 + 1,5) T - % ”“ v 1.5) "1 - f,(Al))

Where: AT = As defined in Note 1,

L+13) . As defined in Note 1,
I +71,5 -

fis Ty = As defined in Note I,

—1 . As defined in Note 1,

1 + 1,5

T, = As defined in Note 1,

AT, = As defined in Note |,

(Vs - 1.0819

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

temperature,

_ 1,5 = The function generated by the rate-lag controller for T__ dynamic
1 +71,5 compensation,

Time constant utilized in the rate-lag controller for T, r, = 10 s,

—L . As defined in Note 1,

Ta = As defined in Note 1,



—&=% | ALINDN - VBMYLYD

otz
o\y-Z

NOTE 4:

(1 3tun) #6+"ON Juawpuawy

l

NOTE 3:

—_— Uh\'"’ \ D-\Lf 7

TABLE NOTATIONS /Continued)

(Continued)

poelZ2el
K = 0.003293/°F for T > 595.8°F and K‘ = 0 for T < 590.8°F,

T = As defined in Note 1,

T = Indicated T, at RATED THERMAL POWER (Calibration temperature for AT
insir-mentation, < 590.8°F),

§ = As defined in Note 1,

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

‘i) for q, - q, between -35% and +35% Al; f, (AI) = O, where g, and q, are percent RATED
THERMAL POﬂEh in'ihe top ond bottom halves of the core respectively, and g, + q, is total
THERMAL POWER in percent of RATED THERMAL POMER;

(i1) for each percent Al that the magnitude of g, - %P is more negative than -35% Al,
the AT Trip Setpoint shall be automatically reduced by 7.0% of AT and

{11i) for each percent Al that magnitude of q, - q‘b}s more positive than +35% AI, the
AT Trip Setpoint shall be automatically reduced By 7.0% of AT,.

The channel’s maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more
than #-8%
30% Rgited Thermal Pwer
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JABLE 2.2-1 (Continued)
TABLE NOTATIONS (Continued)

NOTE 3: (Continued)

Kg 0.001291/°F for T > 590.8°F and K, = 0 for T < 560.8°F,

T = As defined in Note 1,

T* = Indicated T.._ at RATED THERMAL POWER (Calibration temperature for AT
instrumentaf?bn, < 590.8°F),

§ = As defined in Note 1,

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

(i) for q, - between -35% and +35% AT; £, (Al) = 0, where q, and q, are percent RATED
THERMAL POWER in %he top and bottom halves of the core respectively, and q, + q, is total
THERMAL POWER in percent of RATED THERMAL POWLR;

(ii) for each percent Al that the magnitude of q, - q, is more negative than -35% AI,
the AT Trip Setpoint shall be automatically reduced by fiox of AT,; and

(iii) for each percent Al that magnitude of q, - q, is more positive than +35% Al, the
AT Trip Setpoint shall be automatically reduced By 7)5% of AT,.

NOTE 4: The channel’s maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more
than -2-8%.

3.3700'5 Roted Thermal Tower
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2.1 SAFETY LIMITS

BASES
2.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
products to the reactor coolant. Overheating of the fuel cladding is prevented
by restricting fuel operation to within the nucleate boiling regime where the
heat transfer coefficient is large and the cladding surface temperature is
slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (DNB) and the resultant sharp reduction in heat transfer
coefficient. DNB is not a directly measurable parameter during operation and _ (low,
therefore THERMAL POWER and Reactor Coolant Temperature/pnd Press n o’
related to DNB through the BWCMV correlation. The BWCMV DNB correlation has
been developed to predict the DNB flux and the location of DNB for axially
uniform and nonuniform heat flux distributions. The local DNB heat flux ratio,
(DNBR), is defined as the ratio of the heat flux that would cause DNB at a

particular core location to the local heat flux, and is indicative of the
margin to DNB.

The DNB design basis is as follows: there must be at least a 95%
probability that the minimum DNBR of the limiting rod during Condition I and
Il events is greater than or equal to the DNBR 1imit of the DNB correlation
being used (the BWCMV correlation in this application). The correlation DNBR
limit is established based on the entire applicable experimental data set such

that there is a 95% probability with 95% confidence that DNB will not occur
when the minimum DNBR is at the DNBR limit.

In meeting this design basis, uncertainties in plant operating parameters,
nuclear and thermal parameters, and fuel fabrication parameters, and the BWCMV
DNB correlation are considered statistically such that there is at least a
95% confidence that the minimum DNBR for the limited rod is greater than or
equal to the DNBR 1imit. The uncertainties in the above parameters are used
to determine the plant DNBR uncertainty. This DNBR uncertainty is used to
establish a design DNBR value which must be met in plant safety analyses using
values of input parameters without uncertainties.

20~ 4o Unit | and 2.1-1b for Uik 2,

The curves of Figure Seted—show-—tholoci-oipoints—ofTHERMAL-ROWER,
Reactor Coolant System-pressuro—and -averagoe-temperature -below-which-the
Cglentated DNER 36 ao—tess than thedesiqn ik v atee s —the averiage enthatpy
ab the vessel exitoas-less thah-the—epthat py—of—saturated—liqurd—

are mor€ restrickive Hun tme actial safch, limit corves.
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BASES /

Ihaso-cunuas_a=e¢;ased on a nuclear enthalpy rise hot channel factor,
Fiay, of 1.50 and a reference cosine with a peak of 1.55. An allowance is
included for an increase in Fl, at reduced power based on the expression:

F = 1.50 [1 + 1/RRH (1-P)]

Where P is the fraction of RATED THERMAL POWER.
RRH is given in the COLR.

These 1imiting he~t flux conditions are higher than those calculated for
the range of all control rods fully withdrawn to the maximum aliowable control
rod insertion assuming the axial power imbalance is within the limits of the
f, (Al) function of the Overtemperature AT trip. When the axial power
imbalance is not within the tolerance, the axial power imbalance effect on the
Overtemperature AT trips will reduce the Setpoints to provide protection

consistent with core Safety Limits. Toset Parsy "‘l’\‘ B & ed T‘"‘

sds CTOR_COOLANT SYSTEM SUR

The restriction of this Safety Limit protects the integrity of the Reactor
Coolant System from overpressurization and thereby prevents the release of
radionuclides contained in the reactor coolant from reaching the containment

atmosphere. (

The reactor vessel, pressurizer, and the Reactor Coolant System piping,
valves, and fittings are designed to Section IIl of the ASME Code for Nuclear
Power Plants which permits a maximum transient pressure of 110% (2735 psig) of
design pressure. The Safety Limit of 2735 psig is therefore consistent with
the design criteria and associated Code requirements.

The entire Reactor Coolant System is hydrotested at 125% (3110 psig) of design
p-essure, to demonstrate integrity prior to initial operation.

CATAWBA - UNITS 1 & 2 f
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.0 Amendment No. A Unit 1)
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Insert for Technical Specification 2.1.1 Bases

Since pin power peaking is not directly measurable, fuel melt limited power peaks are separately
correlated to measured reactor power and imbalance. When the combination of reactor power and
axial power imbalance is not within tolerance, the OPDT trip function will provide the necessary
fuel pin centerline temperature protection.

e o
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS 4 |

2.1 SAFETY LIMITS PRRAG RACH OV RTTACHEH

[REPLACE o/

REACTOR_CORE I

B AGE )
2.3.1
opaxazing_loopncoolaathonpcnatu:e—41Sva)—shcllanoz-oxc‘od_zhcmliuizs—shoua—ia
+igures-—2.1=1-and 2-1~2 for four and three loop operation, respectively. |
APPLICABILITY: MODES 1 and 2 |
ACTION:

i s HowWN IN FIGURE T )=l
henever the point defined by the combination of the highest operating loop

\gggzggg_§$gg§;fture and THERMAL POWER has exceeded the appropriate pressurizer
pressure 11 be iq HOT STANDBY within 1 hour, and comply-with-the require

By BETERMINE IT WS BEEN VIOLATED,
PRioRTo STARTL : MINE € 4 SASETY UMIT HAS

REACTOR COOLANT SYSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure shall not exceed 2735 psig.
APPLICABILITY: MODES 1, 2, 3, 4, and 5. |

ACTION:
MODES 1 and 2
Whenever the Reactor Coolant System pressure has exceeded 2735 psig, be
in HOT STANDBY with the Reactor Coolant System pressure within its limit
within 1 hour, and comply with the requirements of Specification 6.7.1.
MODES 3, 4 and 5
Whenever the Reactor Coolant System pressure has exceeded 2735 psig,

reduce the Reactor Coolant System pressure to within its limit within
5 minutes, and comply with the requirements of Specification 6.7.1.

McGUIRE ~ UNITS 1 and 2 " o | Amendment No. (Unit 1)
Amendment No. (Unit 2)



Insert for Technical Specification 2.1.1:

The maximum local fuel pin centerline temperature shall be less
than 5080 - (6.5 x 10') x (Burnup, MWD/MTU) °F. Operation within
this 1limit is primarily assured by compliance with the
overtemperature aT and overpower aT trip functions, including the
axial imbalance limits.

The DNBR shall be maintained greater than the statistical limit for
the BWCMV correlation. Operation within this limit is primarily
assured by compliance with the overtemperature aT and overpower aT
trip functions, including the axial imbalance limits.
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TABLE 2.2-1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

1. Manual Reactor Trip

2. Power Range, Neutron Flux

3. Power Range, Neutron Flux,
High Positive Rate

4. Intermediate Range, Neutron
Flux

5. Source Range, Neutren Flux

6. Overtemperature AT

7. Overpower AT

8. Pressurizer Pressure--Low

9. Pressurizer Pressure--High
10. Pressurizer Water Level--High

11. Low Reactor Coolant Flow

Ay gy 95 s%0
*Minimum measured flow is 965286 gpm per loop.

TRIP_SETPOINT
N.A.

Low Setpoint -< 25% of RATED
THERMAL POWER

High Setpoint - < 109% of RATED
THERMAL POWER

5% of RATED THERMAL POWER with
time constant > 2 seconds

@A

25% of RATED THERMAL POWER

IA

10% counts per second

A

See Note 1
See Note 2
1945 psig

v

2385 psig

A

< 92% of instrument span

> S0% of minimum measured
flow per loop*

ALLOWABLE VALUES

N.A.

Low Setpoint - < 26% of RATED
THERMAL POWER

High Setpoint - < 110% of RATED
THERMAL POWER

< 5.5% of RATED THERMAL POWER
with a time constant > 2 seconds

< 30% of RATED THERMAL POWER

< 1.3 x 10° counts per second
See Note 3

See Note 4

1935 psig

iv

2395 psig

1A

93% of instrument span

A

> 88.8% of minimum measured
Flow per loop*
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NOTE 1: OVERTEMPERATURE AT

TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION

1+ I4S 1

1 S 1 ' i
(AT/ATO) (I_:_—::S) (I‘;Tas) £ Kl i Kz (1 - Iss)[T(I Y th)-T ]+ K3(P’P ) - fl(AI) i

where:

AT

I

It "

"

A

Measured AT by Loop Narrow Range RTD
Indicated AT at RATED THERMAL POWER,

Lead-lag compensater on measured AT,

Time constants utilized in the lead-lag controller for
AT, t; > 8 sec., 12 < 3 sec.,

Lag compensator on measured AT,

Time constants utilized in the lag compensator for AT, 13 < 2 sec.*

43958+ .19 88
663143 0.03>54

The function generated by the lead-lag controlier for Tavg dynamic compensation,

Time constants utilized in the lead-lag controller for Tt
14 > 28 sec, 1s < 4 sec., g

Average temperature, °F,

Lag compensator on measured Tavg’
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

NOTE 1: (Continued)

1g = Time constant utilized in the measured Tavg lag compensator, 14 < 2 sec
' = < 588.2°F Reference Tavg at RATED THERMAL POWER,

K3 = 6683485, O.0cv ST

P = Pressurizer pressure, psig,

P! = 2235 psig (Nominal RCS operating pressure),

S = lLaplace transform operator, sec-!,

and f,(Al) is a functicn of the indicated difference between top and bottom detectors

of the power-range nuclear ibn chambers; with gains tc be selected based on measured
instrument response during plant startup tests such that:

-44.0 +4i12.0
(i) for G "~ G between -39% and +/-6%Al; fl(AI) = 0, where q, and g, are percent RATED

THERMAL POWER in the top and bottom halves of the core respectively, and 9 * 9

is total THERMAL POWER in percent of RATED THERMAL POWER;
-44.0

(i1i) for each percent imbalance that the magnitude of 9 - 9, is more negative than =-38%aT,
the AT Trip Setpoint shall be automatically reduced by;?igaft of ATo, and

(1i1) for each percent imbalance thai the magnitude of g, - q, is more positive than
+7-6%A1, the AT Trip Setpoint shall be automatical}y reauced by 833k of AT,

+12.0 Ll 9

e
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TABLE 2.2-1 (Continued)
KEACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
NOTATION (Continued)

NOTE 2: OVERPOWER AT
1 + 1 S 1 t?S 1 1 "
(AT/ATO) (I_*—I:-s) (‘I‘T?;S) < K4 al Ks (I g t_'s) (1 Y tss) @K’[T(r‘:t—ss)' ™] - fz(AI)

As defined in Note 1,

wWhere: AT
As defined in Note 1,

B
o
H

As defined in Note 1

ok
+ +
-
o fet
wy
1

Ti1, T2 = As defined in Note 1

I'?ligs = As defined in Note 1,

Ky < 468097 logs )

K5 = 0.02/°F for increasing average temperature and 0 for decreasing ave: ..
f temperature,

I—EZE~§ = The function generated by the rate-lag controller for T dynamic

. compensation, e

' 17 = Time constant utilized in the rate-lag controller for Tavg' 17 > 5 sec,

T—TL?ES = As defined in Note 1,

s = As defined in Note 1,

Kg = 8-88312359/°F for T > T" and Kg =0 for T < T",

0.00j2077
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

T = As defined in Note 1,
™ = < 588.2°F Reference Tavg at RATED THERMAL POWER,
S = As defined in Note 1, and

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

(i) for q, - q, between -35% and +35% Al; f,(Al) = 0, where g, and g, are percent
RATED THERﬁAL PBHER in the top and bottom halves of the core rsspectieely, and
q * G, is total THERMAL POWER in percent of RATED THERMAL POWER;

(i1) for each percent imbalance that the magnitude of g, - q, is more negative than
-35% AI, the AT Trip Setpoint shall be automatically redbced By 7.0% of AT,; and

{ii1) tor each percent imbalance that the magnitude of q, - g, is more positive than
+35% Al, the AT Trip Setpoint shall be automatically red&ced By 7.0% of AT,.

Note 3: The channel's maximum Trip Setpeint shall not exceed its computed Trip Setpoint by more than

346% of Rated Therm-1 Power.
44 3.0

Note 4: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than-4—2%
of Rated Thermal Power.



2.1 SAFETY LIMITS

BASES

2.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
products to the reactor coolant. Overheating of the fuel cladding is
prevented by restricting fuel operation to within the nucleate boiling regime
where the heat transfer coefficient is large and the cladding surface
temperature is slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (DNB) and the resultant sharp reduction in heat transfer
coefficient. DNB is not a directly measurable parameter during operation and
therefore THERMAL POWER and reactor coolant temperature and pressure have been
related to DNB. This relation has been developed to predict the DNB flux and
the location of DNB for axially uniform and nonuniform heat flux distributions.
The local DNB heat flux ratio (DNBR), defined as the ratio of the heat flux

that would cause DNB at a particular core location to the local heat flux, is
indicative of the margin to DNB.

The DNB design basis is as follows: there must be at least a 95% proba-
bility that the minimum DNBR of the limiting rod during Condition 1 and I1
events is greater than or equal to the DNBR limit of the DNB correlation being
used (the BWCMV correlation in this application). The correlation DNBR set
such that there is a 95% probability with 95% confidence that DNB will not
occur when the minimum DNBR is at the DNBR limit.

In meeting this design basis, uncertainties in plant operating parameters,
nuclear and thermal parameters, fuel fabrication parameters, and the CHF cor-
relation are considered statistically such that there is at least a 95% con-
fidence that the minimum DNBR for the 1imiting rod is greater than or equal to
the DNBR 1imit. The combined DNBR uncertainty is used to establish a design

DNBR value which must be met in plant safety analyses using values of input
parameters without uncertainties.

The curves of Figure 2.1-1

OTAT and OPAT Eg"ﬂ —Rmcgians (N

The ewrvesqare based on a nuclear enthalpy rise hot channel factor, AR of
1.50 and a reference cosine axial power shape with a peak of 1.55. An allow-

ance is included for an increase in FZH at reduced power based on the expression:

N
AH
Where P is the fraction of RATED THERMAL POWER, and
RRH is given in the COLR.

Fou = 1.50 [1 + (1/RRH) (1-P)]

McGUIRE - UNITS 1 AND 2 B 2-1 Amendment No. 130 (Unit 1)
Amendment No.112 (Unit 2)
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SAFETY LIMITS

BASES

These limiting heat flux conditions are higher than those calculated for the
range of all control rods fully withdrawn to the maximum allowable control rod
insertion assuming the axial power imbalance is within the Timits of the f, (al)
function of the Overtemperature trip. When the axial power imbalance is not within
the tolerance; the axial power imbalance effect on the Overtemperature AT trips
will reduce the setpoints to provide protection consistent with core safety limits,

- Imscf\’ arasrspl\ "pNM
2.1.2 REACTOR COOLANT SYSTEM PRESSURE a*«us Pe9e

The restriction of this Safety Limit protects the integrity of the Reactor
Coolant System from overpressurization and thereby prevents the release of radio-
nuclides contained in the reactor coolant from reaching the containment atmosphere.

The reactor vesse] and pressurizer are designed to Section III of the ASME
Code for Nuclear Power Plants which permits a maximum transient pressure of 110%
(2735 psig) of design pressure. The Safety Limit of 2735 psig is therefore
consistent with the design criteria and associated code requirement<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>