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TABLE 2.2-1

REACTOR TRIP SYSTEM INSTRUMENTATION

TOTAL 
ALLOWANCE

SENSOR 
ERROR

TRIP SETPOINTS
-I 

m 

I-, 
-I 
U,

t

#RTP = RATED THERMAL POWER

/ 
7

I

PI ILlrDqi- T/•|1 A i i lliYq*

rUNLIIUNAL UNIi (TA) Z (S) TRIP SETPOINT ALLOWABLEzVALUE 

1. Manual Reactor Trip N.A. N.A. N.A. N.A. N.A.,77 

SPower Range, Neutron Flux 
" NI-oo41BC, NI-O042B&C, 

NI- Bl&C NI-O044B&C) /X 
a. High Setp 7.5 4.56 0 <109% of RTP,#-' <111.3% of RTP# 
b. Low Setpoint 8.3 4.56 0 Z25% of RrP# Z27.3% of RTP# 

3. Power Range, Neutron Flux, • 1.6 0.50 0 <5%P(f RTP# with <6.3% of RTP# wi 
High Positive Rate a .me constant a time constant 
(NI-0041B&C, NI-0042B&C, -7•2 seconds >2 seconds 
NI-0043B&C, NI-0044B&C) _ 

4. Power Range, Neutron Flux, 1.6 0.50 <5% of RTP# with <6.3% of RTP# wi 
High Negative Rate a time constant a time constant 
(NI-0041B&C, NI-0042B&C, >&.seconds >2 seconds 
NI-0043B&C, NI-0044B&C) 

5. Intermediate Range, 17.0 8.41 0 <25% of RThiK. <31.1% of RTP# 
Neutron Flux 
(NI-0035B, NI-0036B) 

6. Source Range, Neutron Flux .0 10.01 0 <105 cps <14.A 1 cps 
(NI-0031B, NI-0032B) 

7. Overtemperature AT 10.7 7.04 1.96 See Note 1 See Note 2 
(TDI-411C, TDI-421C, + 1.17 
TDI-431C, TDI-441C) 

8. Overpower AT 4.3 1.54 1.96 See Note 3 See Note 4 
(TDI-411B, T 421B, 
TDI-431B I-441B)

th 

th
I?
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TABLE 2.2-1 (Continued) 

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

m 

C-I

TOTAL 
ALLOWANCE 

(TA) 

3.1 

3.1

SENSOR 
ERROR 

Z (S) TRIP SETPOINT ALLOWABLE'VALUE 
0.71 1.67 >1960 psig** >1 O"psig 

0.71 1.67 <2385 psig < (2395 psig

11. Pressurizer Water 
(LI-0459A, LI-0

12. Reactor 
(LOOPI 
FI-0414 
FI-0415 
FI-0416

Coolant 
LOOP2 

FI-0424 
FI-0425 
FI-0426

Fl

13. Steam Generator Wa
Low 

(LOOP1 
LI-0517 
LI-0518 
LI-0519 
LI-0551

LOOP2 
LI-0527 
LI-0528 
LI-0529 
LI-0552

Level-High 8... 2.18 1.67--<' 
M60A, LI-0461) . S" 

low-Low 2.5 1.87 O.6o > 
LOOP3 LOOP4 d 

FI-0434 FI-0444 
FI-0435 FI-0445 
FI-0436 FI-0446) 

iter Level Low- .5 17.18 1.67 >: /(21.8)*** (18.21)*** • 
LOOP3 LOO i 

LI-0537 L 547 
[I-0538W 1-0548 
LI- LI-0549 
LI-0553 LI-0554)

92% of instrument 
pan 

90% of loop 
esign flow* 

18.5% (37.8)*'*_*._ 
f narrow range 
nstrument span

<93.9% of instrument 
span 

>89.4% of loop 
aesign flow* 

>17.8% (35.9)*** 
,of narrow range instrument span

14. Undervoltage - Reactor Coolant 
Pumps 

15. Underfrequency - Reactor Coolant 
Pumps

6.0 

3.3

0.58 0 >9600 volts 
(70% bus voltage) 

0.50 0 >57.3 Hz

>9481 volts 
(69% bus voltage) 
>57.1 Hz

"KLoop design flow = 95,700 gpm **Time constants utilized in the lead-lag controller for Pressurizer Pressure-Low are 10 seconds for lead and 
1 second for lag. CHANNEL CALIBRATION shall ensure that these time constants are adjusted to these values.  "***The value stated inside the parenthesis is for instrument that has the lower tap at elevation 333"; the 
value stated outside the parenthesis is for instrumentation that has the lower tap at elevation 438".

FUNCTIONAL UNIT 
9. Pressurizer Pressure-Low 

(PI-0455A,B&C, PI-0456 & 
PI-0456A, PI-0457 & PI-0457A, 
PI-0458 & PI-0458A) 

10. Pressurii`ri sure-High 
(PI-0455A,B&C,-Pl-0456 & 
PI-0456A, PI-0457 & PT-0457A, 
PI-0458 & PI-0458A)

r%) 
U,

(

2z�
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM4-I 

m 

rz

TOTAL 
ALLOWANCE 

(TA) 

N.A.

N. A.

FUNCTIONAL UNIT 

16. ie Trip 

a. Low F 'iOil Pressure (PT-61ý61,]-61e2, PT-6163) 

b. Turbine Stop Valve Clto-surp-e 

17. Safety Injection Input from ESF 

18. Reactor Trip System 
Interlocks 

a. Intermediate Range 
Neutron Flux, P-6 
(NI-0035B, NI-0036B) 

b. Low Power Reactor Trips 
Block, P-7 

1) P-10 input 
(NI-0041B&C, NI-0042B&C, 
NI-0043B&C, NI-0044B&C) 

2) P-13 input
-050 PI-0506 

c. Power Range Neutron 
Flux, P-8 
(NI-0041B&C, NI-0042B&C, 
NI-0043B&C, NI-OO44B&C)

N.A.

N. A.  

N. A.

INSTRUMENTATION TRIP SETPOINTS

SENSOR 
ERROR

z TRIP SETPOINT

N.A. N.A. >580 psig

N.A. N.A. >96.7% open 

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

N.A,.. N.AA. >1 x 10-10 amp

N.A. N.A. <10% of RTP# 

N.A. N.A. <10% RTP# Turbine 
Impulse Pressure 
Equivalent 

N.A. N.A. <48% of RTP#

ALLOWABLE VALUE 

>500 psig 

>96.7% open 

N.A.  

>6 x I0-11 amp 

<12-,3% of RTP# 

<12.3% RTP# Turbine 
Impulse Pressure 
Equivalent 

<50.3% of RTP#

#RTP = RATED THERMAL POWER

N. A.

I?

(

y

I



(
TABLE 2.2-1 (Continued) 

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
0 

-4 

m 

��4 
-4 
(n 

I-J

TOTAL

FUNCTIO 

d.  

e.  

f.  

19. Rea 

20. Aut 
Log

SENSOR 
iFRRnp

(

ALLOWANCE FIA UNIT (TA) Z (S TRIP SETPOINT ALLOWAB<EEVALUE 7.  

Power e Neutron Flux, P-9 N.A. N.A. N.A. <50% of RTP# .52.3% of RTP# 
(NI-0041B ,-NI-0042B&C, 
NI-0043B&C, NI- 4B&C) 

Power Range Neutron -. N.A. N.A. N.A >10% of # >7.7% of RTP# 
Flux, P-1 0• 
(NI-0041B&C, NI-0042B&C, 
NI-0043B&C, NI-0044B&C) 

Turbine Impulse Chamber N.A. "hA. N . <10% RTP# Turbine <12.3% RTP# Turi Pressure, P-13 Impulse Pressure Tmpulse PressurE (PI-0505, PI-0506) Equivalent Equivalent 

actor Trip Breakers N.A. .A. N.A N.A>.• N.A.  

tomatic Trip and Interlock N.A. N.A. N.A. N.A. N.A.; 
"lic

K' 

7.

#RTP = RATED THERMAL POWER

)ine

DO ! 
"-4



TABLE 2.2-1 (Continued)

TABLE NOTATIONS 

M NOTE 1: OVERTEMPERATURE AT 

AT (1 + + < ATo {KI - K2 (1E+T4 [T ( 1 - T'] + K3 (P - P' f(AI)} 
c-flf 

Where: AT = Measured AT by RTD Manifold Instrumentation 

S =Lead-lag compensator on measured AT; 

Tj, T2 = Time stants utilized in lead-lag/Compensator for AT tI > 8 s, 
T2  < 3 s; V ' 

+= Lag compensator on m re T; 

T;= Time constants utili in the la coJ.pensator for AT, TS 0 s; 

ATo = Indicated AT a ATED THERMAL POWER; 

K < 1.12; x 

K2 0. 4/FF; 

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

T} s = Time constants utilized in the lead-lag compensator for T avg, 4 > 28 s, C+ Ts s< 4s; 

.T = Average temperature, OF; 

1 +1T6 S = Lag compensator on measured Tavg; 

T6 = Time constant utilized in the measured T lag compensator, T6 = 0 s; avg

N 

N.  

N

CD 

0 

C*4 4ýb 

C+.  

POF

I I

'1

T_
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TABLE 2.2-1 (Continued) 

TABLE NOTATIONS (Continued) -.7

NOTE 1: (Continued)

0 

I-" 

I 

N,D 

009 
CID M+ 

C+ C.  

N) 4ý 

r+b.0 

N) F"-

The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 3. %M
of AT span.

T' < 588.4°F Nominal Tavg operating temperature; -/ 

= 0.00115/psig; 

"P = Pressurizer pressure, psig; 

P' ' _=P2235 psig (Nominal RCS operatj g pressure); 

S = Laplace'transform varia e, s-1; 

and f 1 (AI) is a function of the indicate ifference between top and bottom detectors of the power-range neutron ion chambers; with ains to be selected based on measured instrument 
response during plant startup tests ch that: 

(1) For qt - qb between -32.0 and + 11.0%, f 1(AI) --0, where qt and qb are percent 
RATED THERMAL POWER i he top and bottom halves of the core respectively, and qt + qb is 
THERMAL POWER i percent of RATED THERMAL POWER; 

(2) For each p ent that the magnitude of qt - qb exceeds -32.0%, the AT Trip.Setpoint shall 
be aut tically reduced by 3.25% of its value at RATED THERMAL POWER; and 

(3) F each percent that the magnitude of qt-qb exceeds + 11.0%, the AT Trip Setpoint 
shall be automatically reduced by 1.97% of its value at RATED THERMAL POWER.

/

I 
I

total

I



TABLE 2.2-1 (Continued) 

r TABLE NOTATIONS (Continued) m i 

(I) OVERPOWER AT 
SAT + T1S) I < AT ,4 Ks T •S T - K6 )[T 1 ) !• 

(1)4 - (I+ 'S) T - K[( S) 1-T -f 2 (AI)} 

Where: AT ured AT by RTD manifold instrumentation; Z 
1 + t S •i// 
1 + S = Lead-lag c nsator on measured AT; 

TI, 12 = Time constants utilized lead-Ij compensator 
for AT, T1 >8 S, 12 < 3 s; 

= Lag compensator on measured AT; 

Ta = Time constantsutilized in the lag compensator •fo.AT, 
T8=OS; .j"-.  

ATo = Ind-iated AT at RATED THERMAL POWER; 

4 .08, 
Kt > O.02/1F for increasing average temperature and > 0 for decreasing average 

C+C+ temperature, 
07S = The function generated by the rate-lag compensator for T dynamic N compensation, avg 

T • = Time constants utilized in the rate-lag compensator for T T7 > 10 s, 
1 

avg 

= Lag compensator on measured Tavg;


