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 insirumentation and interiocks setpoints shall
Oe consistent with the Trip Setpoint vaiues shown in Table 2.2-1.

APPLICABILITY: As shown for sach channel in Table 3.3~

ACTION:

a. wWith a reactor trip system nstrumentation or interiock setpoint less
conservative than the vaiue shown 1n the Trip Setpoint coiumn of
Table 2.2~) agjust the setboint consistent with the Trip Setpoint vaive.

b. wWith the reactor trip system instrumentation or interiock setpoint less
cCunservative tna . : yalues coiumn af
rippea congl
2 hours either:

4 0 .

and adjust th
Table 2.2-1, or

Jeclare the cnannei ino

statement requ)rement of

restorea to OQPERABLE status

with the Trip 3etpoint vaiue.
EQUATION 2.2-1

where:

= 1the valuye for coi

Fihe "as measured” vajue (in percent span) o
¥, or the value 1s column S of Table 2.2-1 for t
nnel, ang

the vaiue from coiumn TA of Table 2.2-1 for the affected ch

cleciare the chpnmel ‘mopavable and el e applicable
el o s : : Ao
f;!‘abmmfnequﬂbuﬁq.sfhuymtm 3,3, uf;z/% cha Lé
's NesTored T OPeerBLe slafas wik s edizmint acﬁu:rz&,gr’mw
W ith the. l;LF SJFOG!'C Vadue.
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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 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 less
conservative than the value shown in the Trip Setpoint 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, declare the channel inoperable and apply the applicable
ACTION statement requirements of Specification 3.3.1 until the channel
is restored to OPERABLE status with its setpoint adjusted consistent
with the Trip Setpoint Value.

SUMMER - UNIT 1 2-4 Amendment No.
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AL 2.2 ]
REACEOR TRIP SYSTEM INSTRUMENIALION 1iiv SLIPOINDS
g —— - s e o sl e R
functional Unit ‘I}Sit' (14} i Ip Setpoint Altowabile Value
1. Manual Reactor Trtp (Mot eppiicabie e I
2. Power Range, Neulron F lux
High Sepolint Jx of BIP 111.2% of RIP
fow Setpoint 7 <25% uf RYP €2?.¢% uf HIP
3. Power Range, Neutrom F' -x o “5% uf RIP with a time |<6.3% uf RIP with & time
High Positive Rate con.tant >2 seconds constant >2 seconds
4. Power Range, Neutron F jux - TEE'UF"E;F';?& a tl;:é— <6.3% of RIP with a time
Higi Negative Rate con.tant > 2 seconds constant >2 ceconds
5. Intermedlate Range, ( 75X of KIP |3z of rip
Neutron Flux
6. Source Range, Neutron F jux i# \Iu* :E; <k ax 10 'ps
Overtemperature Al See note | See note 2
. Overpower Al 5 i.%6 i. See note 3 See nole 4
9. Pressurizer Pressure-low /‘.! 0.7 _”ITS »la)n psig >1859 psig
10. Pressurizer Pressure-High ff VEN 0.71} 1.5 [<2380 psig <2381 psig
1. Pressurizer WHater level-hltgg1 // 5.0 2.18 1.5 <92! of instrument <93.8% of instrument
7 span span
12. loss of flow ( / 2.5 1.48 >90% of loop design >BB8.9% of loop design
- Y ”U" f'on

*loop design flow =

94,870 gpm

II’P - RATED THERMAL POMER 9..‘-_




TABLE 2.2-1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

Functional Unit

NIT ~ HIWWAS

Trip Setpoint

Allowable Value

||

-3 1. jManual Reactor Trip NA NA
2. jPower Range, Neutron Flux
High Setpoint <109% of RTP <111.2% of RTP
Low Setpeint <25% of RTP <27.2% of RTP

3. |Power Range, Neutron Flux
High Positive Rate

<5% of RTP with a time
constant >2 seconds

<6.3% of RTP with a time
constant >2 seconds

4. |Power Range, Neutron Flux
High Negative Rate

<5% of RTP with a time
constant >2 seconds

<6.3% of RTP with a time
constant >2 seconds

5. |Intermediate Range, Neutron Flux |<25% of RTP <31% of RTP
- 6. |Source Range, Neutron Flux <10° cps <1.4 x 10° cps
7. |Overtemperature AT See note 1 See note 2
8. |Overpower AT See note 3 See note 4
9. |Pressurizer Pressure-Low >1870 psig >1859 psig
10. | Pressurizer Pressure-High <2380 psig <2391 psig

11. | Pressurizer Water Level-High

<92% of instrument span

<93.8% of instrument span

12. jLoss of Flow

>90% of loop design flow*

>88.9% of loop design flow*

*Loop design flow = 94,870 gpm
RTP - RATED THERMAL POWER
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TABLE 2 241 {cont inued)

REACIOR IRIP SysTeM INSTRUMENTATION TRIP SETPOINTS

e s e it ..

Functional Unit Y ol

i3 Steam Generator Water (T
Level Low-low

i4 Steam/Feedwater Flow Mis-
Ratch Coincident With

Steam Generator Water {evel
Low fow

5. Underveitage - Reactor .23
Coolant Powg

16 Undertrequcncy - Reactor
Coolant Pumps

17. Turbine Irip
A low Irlp Systes Pressure
B Turbine Stop Vaive
Closure

LI S8 lem e, Lot ¥ ]

———

Irip Setpoint

>12X of span from
D te 30% mip
fucreastng 11n-
exrly to >30 60X of
S$pan froa 30X to
100X Rip

<A0X of fuill
steam flow at RIP

212X of span from
0 te 30% app
focreasing Vin-
carly to 238 0X of
$pan frem 30% t5
100X fyp

24830 voits

2505 iz

2800 psig
21T opea

owable Value

1.2
>18.2X of span from
B to 30x wrp
increastaog Vineariy

to >28r2f of span
to joox
0 >242

<42.5% of fuli
steam flow at Rip
1.2

>I0:2X of span from
B to 3ux arp
fncreasing lineariy

R
i S 292

>4760

257.1 Wz

2750 psig
21X open
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TABLE 2.2-1 (continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

Functional Unit

Trip Setpoint

Allowable Value

13. | Steam Generator Water >12% of span from O to 30% RTP >11.2% of span from O to 30% R7P
Leve! Low-Low increasing linearly to >30.0% of |increasing linearly to >29.2% of
span from 30% to 100% RTP span from 30% to 100% RTP
14, | Steam/Feedwater Fliow Mis- <40% of full steam flow at RTP <42.5% of full steam flow at RTP
Match Coincident With
Steam Generator Water Level >12% of span from O to 30% RTP >11.2% of span from 0 to 30% RTP
Low-Low increasing linearly to >30.0% of |} increasing linearly to >29.2% of
span from 30% to 100% RTP span from 30%¥ to 100% RTP
15. jUndervoitage - Reactor >4830 volts >4760
Coolant Pump
16. jUnderfrequency - Reactor >57.5 Hz >57.1 Hz
Coolant Pumps
17. }Turbine Trip
A. Low Trip System Pressure >800 psig >750 psig
B. Turbine Stop Valve Closure >1% open >1% open

RTP - RATED THERMAL POWER
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Functional Unit

18

19,

20.
21.

Reactor Trip Breakers

Aulematic Actuatfon legic

hr!‘i‘ylytl lusapnt POWER

| IABLE 2.2°% (contimii)
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Trip Setpoint

Safety Injectien Input HE
from ESF
Heaclor Trip System
Interiocks
Intermediate Range >1.5 x 10-5%

1ndtcatfon

Neutron Flux, P-6

low Power Reactor Irips
Block, P-

a P10 fuput <10% of Rip
<10% turbine

b. P-13 fnput
Inpuise pressure

equivalent
Power Range Neutron < 36% of RIP
Flux p-8 R
Low Setpoint Power - 10X of RIP

Range Neutren Flux, p 10

“HOX turbine
Ispuise pressure
equivalent

Turblne lopulse Chamber
Pressure, P-13

Power Range Neutron

<50% of RIP
Flux, p-9 T

KA
HA

Allowal: le Value

E

>4.5 x Hi-*%
indicat fon

<J12 2% of RIP

<12 2% of twibilue
Impulse pressure
equivalent

<30.2% ot Rip

:l 8% ot RiP

1228 twbine
pressure equivalent

<52.2% of HIP

NA
HA
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TABLE 2.2-1 (continued)

TOR_TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

Functional Unit

Trip Setpuint

Allowable Value

18. {Safety Injection Input from ESF NA NA
19. jReactor Trip Sy< =m Interlocks
A. Intermediate ‘iénge
Neutron Flux, P-6 >7.5 X 10-°¢ indication >4.5 X 10-°% indication
B. Low Power Rea- ior Trips
Block, P-7
a. P-10 input <10% of RTP <12.2% of RTP
b. P-13 input <10% turbine <12.2% of turbine
impulse pressure equivaient impulse pressure equivaient
C. Power Range Neutron Flux P-8 <38% of RTP <40.2% of RTP
D. Low Setpoint Power
Range Neutron Flux, P-10 210% of RTP 27.8% of RTP
E. Turbine Impulse Chamber <10% turbine <12.2% turbine
Pressure, P-13 impulise pressure equivalent pressure equivalent
F. Power Range Neutron Flux, P-9 |<50% of RTP <52.2% of RTP
20. |Reactor Trip Breakers NA NA
21. JAutomatic Actuation Logic NA NA

RTP - RATED THERMAL POWER
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REAUIGR ERIE SYSTEM [NSTRUSEMIATION (0it SEICUINGS

RGTALION (1wt Inued)
NGTE 1: (Continued)

aiied “ {al) s & tunctlion of e indicated ditter “n ¢ belween Lop and butlom detecturs of the PUsLT 8 @i

nuciear fon chambers; with gains to be selected bas:d on measy. o ed Instrument response dur ing ;lant startuyg
tests such that:

(1) For g - q between 1 percent amd ¢ 4 P O B b e g e persnt BATER HEl i
POMER 1n the top and bottom halves of the o1 14 Prebicedy, and qp 4 oq s total HHEMAL POMER 1o
percent of RATED THE&MAL Poug 8.
{ii) for each percent that the gy i bude of o g, eacecd chpereent, the ol tedp setpoint shall da
automatically reduced by .27 percent of dis salue at #2100 THERMAL POMIR.
{(114) for each percent that the magnltade ot g - 4, exceeds 3 percent, the Al trip setpoint shall be
autumatically reduced by /.14 percent of 1ts salue al KATLD THERMAL POWER I

HOIL 2: the channel's maximum trip setpoint shall not exces | Its compated trip point b
Spsn.

ROIE 3 OVERPUMLR Al

¥y Mure thaa .78 peroegnt o

{t,s)
-&r‘-&&) !
AT-XAT 3K K —oitu -, K 'l'— r “
T TNy . B '

Where: al - as defined in Note |
at, = as defined in Hote 1
K, < 1.0875%
K > 0.02/*t tor Increasing ave age temperature and 0 for decreasing average temperalune
I,S
- Ihe tunction generaied by he rate lay controller for l”g dynamic
t+ys compensat lon



TABLE 2.2-1 (Continued)

é REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
= NOTATION (Continued)
% NOTE 1: (Continued)
and f, (AlI) is a function of the indicated difference between top and bottom detectors of the power-range
nuclear jon chambers; with gains to be selected based on measured instrument response during plant startup
tests such that:
(i) for Q¢ - 9y between -24 percent and +4 percent f, (AI) = O where Gy and qp are percent RATED THERMAL
POWER in the top and bottom halves of the core respectively, and Gy + Gy is total THERMAL POWER in
percent of RATED THERMAL POWER.
(ii) for each percent that the magnitude of gy - Qp exceeds -24 percent, the AT trip setpoint shall be
= automatically reduced by 2.27 percent of its value at RATED THERMAL POWER.
o (1i1) for each percent that the magnitude of Q¢ - Qp exceeds +4 percent, the AT trip setpoint shail be

automatically reduced by 2.34 percent of its value at RATED THERMAL POWER.

NOTE 2: The channel's maximum trip setpoint shall not exceed its computed trip point by more than 2.2 percent AT
Span.
NOTE 3: OVERPOWER AT

(LSS)

=

o [ -]

2 AT =< AT ~ K, ~—~—————T-K | T-T l]

% R R rpray € | ]J

? 3

=

5 wherc: AT = as defined in Note 1

w AT, = as defined in Note 1

1 K, < 1.0875

#‘ K, > 0.02/°F for increasing averaye temperature and 0 for decreasing average temperature
:D) 5. S

+ . = The function gener:ted by the rate-lag controller for T,,q dynamic
+ 1+% 8 compensation
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
NOTATION (Continued)

NOTE 3: (continued)

1y = Time constant utilized in rate-lag controller for Tavg, v, > 10 secs.
K, >  0.00156/°F for T>T and K. =0 for T< T’

T = as defined in Note 1

T < 587.4°F Reference ravg at RATED THERMAL POWER

) = as defined in Note 1

NOTE 4: The channel's maximum trip setpoint shall not exceed its computed trip point by more than

2.4 percent AT Span.




c.2 LIMITING SAFETY SYSTEM SETTINGS

ZASES

2. 2.2 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

The Reactor Trip Setpoint Limits specified in Table 2.2-1 are the nominai
values at wnich the Reactor Trips are set for eacn functional unit, The Trip
Setpoints have teen seiected to ensure that the reactor core ana reactor
coolant system are prevented from exceeding their safety limits during normai
operation ana design basis anticipatea operatioral occurrences ang to assist
the tngineerea Safety Features Actuation System in mitigating the consequences
of accidents. The setpoint for a reactor trip system or interioek function
is considered to be adjusted consistent with the nominal value when the “as
measured” setpoint 15 within the bana allowea for calibration accuracy,

To accommocate the Instrument orift dssumed to occur hetween operational
“8SLS ana the accuracy to wnich SELDOINtS can be measured and calibratea,
Allowanle Values for the reactor trip setpoiInts have been speci1fiedq in
Table 2.2-1. Operaticn with SELoINts less conservative than the Trip Setpoint
Jut within the Allowanle vValue 15 acceptable since an allowance has bDeen mage
‘N the safety anaiysis to accommocate this error. iy

ve 1 4 ™ L .y . s » ~ > ) 1."‘3“ W , » -Ill ‘II-

setggint isgfouns tyfexceea tb Allowani alue. mepfiodo logySf thiss

ogion utMizes t5f "5 meaglireq” devigfion frogrihe spécified g libragdon
Dint foF rack gnd sensor. cmoonentsgfn conjytion with a s 1stica@ comnin

tion of the oper uncegrlinties of Whe instafic ntaLion to medsure tNE proce
the uncgrtainties iy calibrasing tpd instrumeitatione In
: - PR+ 5 < TAp the IntATactiyé effects/of the srrors in/he
the sensor, ina thee”as meapgreq® lues of the errars are confidered.
n Table 252-1, inglercent”span, is/Ane statistical sUmmation
®a in thesanalysigexciyding thoserassociared with
rack dpfft ana therfccuracy of t r measupement. JA or To Allow
S the dyfference. A percent”spangbetween sfie trip setpoint ahd the v
iseg ip7the anaiypAs for reactoretrip. R gr Rack Efror s tite 25 meagdrea”
fon, 10 pgrcent span, fop the arfegtea Charnme! from the specifidd try
OINt. 3 PF Sensaw Errorris eithergthe “as asurea’ Aeviationdf the
nsor fromeits calMration point on he valys specifisl in Tabl

percent « TP the pnalysis a tion Use of/Equaticn -1 al
i sensgy drift factoryan incr:,riu rack
‘alugrTor REPORTABLZ EVENTS.

ift fagabr, and ppdvides

The methodology to derive the trip setpoints is pasea upen combining all
of the uncertainties in the channeis. Inherent to the determination of the
trip setpoints are the magnitudes of these channei uncertainties. CSensors and
other instrumentation utilized in these channeis are expected to be capable of
operating within the allowances of these unce=tainty magnitudes. Rack drift
‘n excess of the Allowaole Value exnibits the behavior that the rack has not
met 1ts allowance. Jeing that there is a small statistical chance that this
will happen, an infreguent excessive arift is expected. Rack or sensor darift,
'N excess of the ailowance that s more than occasiocnal, may be indicative of
nore serious problems and should warrant further investigation.
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2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES

2,2,1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

The Reactor Trip Setpoint Limits specified in Table 2.2-1 are the nominal
values at which the Reactor Trips are set for each functional unit. The Trip
Setpoints have been selected to ensure that the reactor core and reactor
coolant system are prevented from exceeding their safety limits during normal
operation and design basis anticipated operational occurrences and to assist
the Engineered Safety Features Actuation System in mitigating the consequences
of accidents. The setpoint for a reactor trip system or interlock function
is considered to be adjusted consistent with the nominal value when the "as
measured” setpoint is within the band allowed for calibration accuracy.

To accommodate the instrument drift assumed to occur between operational
tests and the accuracy to which setpoints can be measured and calibrated,
Allowable Values for the reactor trip setpoints have been specified in
Table 2.2-1. Operation with setpoints less conservative than the Trip Setpoint
but within the Allowable Value is acceptable since an allowance has been made
in the safety analysis to accomodate this error.

The methodology to derive the trip setpoints is based upon combining all
of the uncertainties in the channels. Inherent to the determination of the
trip setpoints are the magnitudes of these channel uncertainties. Sensors and
other instrumentation utilized in these channels are expected to be capable of
operating within the allowances of these uncertainty magnitudes. Rack drift
in excess of the Allowable Value exhibits the behavior that the rack has not
met its allowance., Being that there is a small statistical chance that this
will happen, an infrequent excessive drift is expected. Rack or sensor drift,
in excess of the allowance that is more than occasional, may be indicative of
more serious problems and should warrant further investigation.

SUMMER - UNIT 1 B 2-3 Amendment No. 35,



i/8.3.2 FENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

{MITING CONDITION FOR OPERATION

2.3.2 The Engineerea Safety feature Actuation system (ESFAS) instrumentation

-nanneis ang interiocks snuwn 1n Table 3.3-3 snhall be QOPERABLE with their trip
S8LPOINLS set COonsistent with the values shown 1n the Trip Setpoint column of
Table 3.3-4 ang with RESPONSE TIMES as shown in Table 3.23-5.

APPLICABILITY: As shown in Table 3.3-3.

ACTION:

a. #ith an ESFAS Instrumentation or Interiock Trip Setpoint trip less
conservative than the value snown 1n the Trip Setpoint Coluan but
more conservative than the vaiue shown 1n the Allowable Value Column

of Table 3.3-4, aagjust the Setpoint censistent with the Trip Setpoint
value.

o

«ith an ESFAS Instrumentation or [nteriock Trip Setpoint less conserva~
Live than the vaiue snown 1n the Allowable value Column of Table 3.3-4,J05hﬂ"

Wjust the Setpoint consistent with the Trip Setpoint value of
al 3.3-4, ana determine within 12 hours that fauation 2.23
jed for the affected channeli or,

& Declare the cnd

Q¢! ‘noperabie ana anply the appijsdBle ACTION
statement requiremdmgs of Table 3.3.3 unti) t annei is restored

to OPERABLE status wi LS setpoint adjusised consistent with the
Trip Setpoint vaiue.

EQUATION 2.2-1

the value from

olumn Z of Table 3.3-4 fOWghe affected channel,

Rasurea” value (in percent span) of ra rror for the
ed channei,

either the "as measured" value (in percent span) of the or

error, or the value 1n coiumn S of Table 3.3-4 for the affetNecd
channe!, and

TA = the vaiue from column TA of Table 3.3-4 for the affected channel

c. with an ESFAS instrumentation channel or interiock inoperaple take the
ACTION shown in Table 3.3-3,

B -

YO\ SUMMER - UNIT 1 ¢ R T, 3 ST \M!«&W
¢ thechannel inoperalile  awd. gl e apphcatle ACTIOU claftment neausemeals '
: Toabde 3.3-3 uadi] He channdd 's nesTored o (s OPERABLE sTatus wrke fs /
1 SetpeinT ud\\vdéd Consisiend with the Trup Selp point vacue. M//

B il ™ s
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3/4 3.2 ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.2 The Engineered Safety Feature Actuation System (ESFAS) instrumentation

channels and interlocks shown in Table 3.3-3 shall be OPERABLE with their trip
setpoints set consistent with the values shown in the Trip Setpoint column of

Table 3.3-4 and with RESPONSE TIMES as shown in Table 3.3-5.

APPLICABILITY: As shown in Table 3,3-3.

ACTION:

a. With an ESFAS Instrumentation or Interlock Trip Setpoint trip less
conservative than the value shown in the Trip Setpoint Column but
more conservative than the value shown in the Allowable Value Column
of Table 3.3-4, adjust the Setpoint consistent with the Trip Setpoint
value.

b. With an ESFAS Instrumentation or Interlock Trip Setpoint less conserva-
tive than the value shown in the Allowable Value Column of Table 3.3-4,
declare the channel inoperable and apply the applicable ACTION statement
requirements of Table 3.3-3 until the channeil is restored to its OPERABLE
status with its setpoint adjusted consistent with the Trip Setpoint value.

c. With an ESFAS instrumentation channel or interlock inoperable take the
ACTION shown in Table 3.3-3.

SURVEILLANCE REQUIREMENTS

4,3.2.1 Each ESFAS instrumentation channe! and interlock and the automatic
actuation logic and relays shall be demonstrated OPERABLE by performance of
the engineered safety feature actuation system instrumentation surveillance
requirements specified in Table 4.3-2.

4.3.2.2 The ENGINEERED SAFETY FEATURES RESPONSE TIME of each ESFAS function
shall be demonstrated to be within the 1imit at least once per 18 months.

Each test shall include at least one train such that both trains are tested at
least once per 36 months and one channel per function such that all channels
are tested at Teast once per N times 18 months where N is the total number of
redundant channels in a specific ESFAS function as shown in the "Total No. of
Channels" Column of Table 3.3-3.

SUMMER - UNIT 1 3/4 3-15 Amendment No. 13;-73;

785-164



/4.3 INSTRUMENTATICN

-URVETL LANCE REQUIREMENTS

<. 3.2.1 Each ESFAS instrumentaticn cnannel ana interiock ang the automatic
ictuation fogQic ana relavs shall e demonstratea OPERABLE by performance of
e engineereq savety feature actuation system instrumentation survelllance
"eguIrements specitied in Table 4 32,

L

4
Rl [P A

The ENGINEERED SAFETY FEATURES RESPONSE TIME of eacn ESFAS function
shall be demonstrated tc dDe within the 1imit at least once per 18 months.

cacn test snall incluge at least zne traln such that both trains are tested at
2ast once per i months and one cnannei per function such that all channels
ire tested at least once per N times 18 months where N is the total numper of
~egunagant channeis 1n a specific £E3FAS function as shown in the "Total No. of
-hanneis” Column of Tabie 3.3-3

- ow

SUMMER - UNIT 1 3/4 3-15a
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TABLE 3.3-4

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINIS

Functional Unft

1. SAFETY INJECTION, REACTOR TRIP, |

FEEDWATER ISOLATION, CONTR0L
ROOM ISOLATION, START DIESEL

GENERATORS, CONTAINMENT COOLING (
FANS AND ESSENTIAL SERVICE WATER.

&. Manual Initiation
b. Automatic Actuation Logic

€. Reactor Building Pressure-
High 1

d. Pressurizer Pressure--low

e. Differential Pressure
Between Steamlfnes--High

4 Steamliﬁe Pressure--Low
- REACTOR BUILDING SPRAY
a. Manual Initfation

b. Automatic Actuation lLegic
and Actuation Relays

€. Reacter Bullding Pressure-

High 3 (Phase 'A' isolation

aligns spray system dis-

charge valves and NaOH tank

suction valves)
(1Y Time ronctante st 804vad 0 1.

j

(;
|

\

t Ve m =

NA
HA

3.0

13.1

3.0

0.0

HA

Al owance {(TA) I

HA
NA

0.71

' en

.87

10.71

NA

HA

1.5

'g*> Irip Setpoint

HA

HA

<3.6 psig
>1850 psig
<97 psig
2675 psig
NA

HA

<12.05 psig -

Allowable Value

O

iA

NA

iJ.BG psig

!

>1

839 psig

<106 psi

p
.4

>635 pslg(l)

!
f
A
i
!

A

-—

2.31 psig

——
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TABLE 3.3-4

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

Functional Unit

Trip Setpoint

Allowable Value

SAFETY INJECTION, REACTOR TRIP,
FEEDWATER ISOLATION, CONTROL
ROOM ISOLATION, START DIESEL
GENERATORS, CONTAINMINT COGLING
FANS AND ESSENTIAL SERVICE WATER.

a. Manual Initiation NA NA

L. Automatic Actuation Logic NA NA

¢. Reactor Building Pressure- <3.6 psig <3.86 psig
High 1

d. Pressurizer Pressure--Low >1850 psig >1839 psig

e. Differential Pressure <97 psig <106 psi
Between Steamlines--High

f. Steamline Pressure--Low >675 psig >635 psig(1)

2. |REACTOR BUILDING SPRAY

a. Manual Initiation NA NA

b. Automatic Actuation Logic NA NA
and Actuation Relays

¢. Reactor Building Pressure- <12.05 psig <12.31 psig

High 3 (Phase 'A' isolation
aligns spray system discharge
valves and NaOH tank suction

valves)

(1) Time constants utilized in lead lag controller for steamline pressure-low are as follows:
Ty 2 50 secs. L < 5 secs.
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY' FEATURE ACTUATTON SYSTEM INSTRUMENTATION TRIP SETPOINTS

—-———-—\
/ .IT;a] W .
Functional Unit AlYegance (TA) 'Z " 5 Trip Setpoint Allowablie Value
3. CONTAINMENT ISOLATION
a.  Phase "A" Isolation e 3
1. Manual A NA " HA NA HA
2. Safety Injection See 1 abovegﬁg:_ill_iffety injection setpoints and allowable values
3. Automatic Actuation lLogic /'NA\ HA ﬁA’ NA - HNA
and Actuation Relays N
b. Phase “B" Isolatien
1. Automatic Actuation NA HA
Logic and Actuatfon
Relays
2. Reactor Building <12.05 psig <12.31 psig
Pressure-High 3
c. Purge and Exhaust Isolation |
1. Safety Injection See 1 above for all safety injection setpoints and allowable values
2. Containment Radioactivity * *
High
3. Automatic Actuation NA : NA

Logic and Actuation
Relays

* Trip setpoints shall be set to ensure that the limits of Specification 3.11.2.1 are not exceeded. |
S TTTCRER s I A '

»
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

Functional Unit

Trip Setpoint

Aliowable Value

3. JCONTAINMENT ISOLATION

a. Phase "A" Isclation

1. Manual

NA

NA

2. Safety Injection

See 1 above for all safety
injection setpoints and allowable
values

See 1 above for all safety
injection setpoints and allowable
values

Pressure-High 3

3. Automatic Actuation Logic NA NA
and Actuation Relays
b. Phase "B" Isolation
1. Automatic Actuation Logic NA NA
and Actuation Relays
2. Reactor Building <12.05 psig <12.31 psig

c. Purge and Exhaust Isolation

1. Safety Injection

See 1 above for all safety
injection setpoints and allowable
values

See 1 above for all safety
injection setpoints and allowable
values

2. Containment Radicactivity
High

*

*

3. Automatic Actuation Logic
and Actuation Relays

KA

NA

* Trip setpoints shall be set to ensure that the limits of ODCM Specification 1.2.2.1 are not exceeded.
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

Functional Unit

Trip Setpoint

Allowablie Value

4. JSTEAM LINE ISOLATION
a. Manual NA NA
b. Automatic Actuation Logic NA NA
and Actuation Relays
c. Reactor Building Pressure- <6.35 <6.61

High 2

d. Steam Fiow in Two Steamlines-
High, Concident with

< a function defined as follows:
A Apcorresponding to 40% of full
steam flow between 0% and 20%
load and then a Ap increasing
linearly to a Ap corresponding te
100% of full steam flow at full
ioad

< a function defined as follows:
A Ap corresponding to 44% of full
steam fiow between 0% and 20%
load and then a Ap increasing
linearly to a Ap corresponding to
114.0% of full steam flow at full
load

Tavg - Low-Low

>552.0°F

>548.4°F

2. Steamline Pressure-Low

>675 psig

>635 psigil}

T 2 50 sacs.

(1) Time constants utilized in Tead lag controller for steamiine pressure low are as follows:
w £ 5 secs.
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' Functional Unit
=
- TURBIKE TRIP AND FEEDWATER
o I1SOLATION
—t
4. Steam Generator Water
Level - High-High
6. EMERGENCY FEEDWATER
a. Manual
b.  Automatic Actuation legic
o €. Steam Generator Waler
el level - low-low
L
o
wm
d & f. Undervoltage-ESF Bus

‘ON IUIDUIWY
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1ABLE 3.3-4

irip Setpeint.

~82.4% of
nNar:ow range
instrument span

NA
HA

>12% of span
from 0% to 30%
RIP increasing
linearly to
230.0% of span
from 30X to 100%
RIP

25760 Voits with
& <0.25 second
time delay

26576 volts with
2 <3.0 second
time delay

<89 2% of nariow
range instrument
span

HA

HNA s
H.2 /e

>TO2F of span i
0% to 30K RIP in-
Creasing linearly t

32!? ot span from
30% ko 100% RIY

9.2

25652 Volts with a
<0.275 second time
deiav

26511 voalts with &
<3.3 second time
delay
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

Functional Unit

Trip Setpoint

Allgwable Value

5. |TURBINE TRIP AND FEEDWATER
ISOLATION
a. Steam Generator Water <82.4% of narrow range instrument |<B84.2% of narrow rasge instrument
Level - High-High span span
6. | EMERGENCY FEEDWATER
a. Manual NA NA
b. Automatic Actuation Logic NA NA
c. Steam Generatior Water >12% of span from 0% to 30% >11.2% of span from 0% to 307T%
tevel - Low-Low RTP increasing linearly to >30.0% |RTP increasing linearly to >29.2%
of span from 30% to 100% RTP of span from 30% to 100% RTP
d. & f. Undervoitage-ESF Bus >5760 Velts with a <0.25 second >5652 Volts with a <0.275 second

time delay

>6576 Velts with a <3.0 secona
time delay

time delay

>5511 Volts with 2 <3.3 second
time delay
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Functional Unit
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ENGINEERED SAFEIY FEATURE ACTUATION SYSTEM INSTRUMENTAI IoN IRIP_SETPOINIS

condensate storage tank.

~&

4
Sed, 1 above (all Si Setpuints
\ 1

Towance (1A)

\

€ Safety Injection

9. Irips of Main Feedwater | NA NA
Pumps l \

h.  Suctien transfer on low ( NA \ NA
Pressure L \

7. 10SS OF POWER \

a. 7.2 kv Emergency Bus NA 3 NA
Undervoltage (Loss of \
Voltage) \

b. 7.2 kv Emergency Bus NA L NA
Undervoltage ‘\

\
8. AUTOMATIC SWITCHOVER 10 ' \\

CONTATNMENT Sump /

a.  RWST tevel low-low NA

b.  Automatic Actuation Logic NA/ HA
and Actuation Relays

(2) Pump suction head at which transfer is

N

(E ¥

NA

NA

NA

NA

NA

NA

/

irip Setpoint

NA

2442 1. qin (D

25760 volits with
a <0.25 second

time delay

26576 volts
with a <3.0
second time
delay

>18%

NA

Allowable Value

NA

441 ftt. 3 in

25652 volts with a
€0.275 second time
delay

26511 volts with a

€3.3 second time
dejay

>15%

NA

initiated is stated in effective water elevation in the
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TABLE 3.3-4 {Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

Functional Unit

Trip Setpoint

Allowable Vaiue

e. Safety Injection

See 1 above (all SI Setpoints)

See 1 above (all SI Setpoints)

g. Trips of Main Feedwater Pumps

NA

NA

h. Suction transfer on Low
Pressure

>442 ft. 4in. (2)

>441 ft. 3 in.

and Actuaticn Relays

7. JLOSS OF POWER
a. 7.2 kv Emergency Bus >5760 volts with a >0.25 second >5652 volts with a >0.275 second
Undervoltage (Loss of Voltage) [time delay time delay
b. 7.2 kv Emergency Bus >6576 volts with a <3.0 second >6511 volts with a <3.3 second
Undervoltage time delay time delay
8. JAUTOMATIC SWITCHOVER TO
CONTAINMENT SuMP
a. RWST Level Low-Low >18% >15%
b. Automatic Actuation Logic NA NA

(2) Pump suction head at which transfer is initiated is stated in effective water elevation in the

condensate storage tank.
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TABLE 3.3-4 {Continued)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

Functional Unit

Trip Setpoint

Allowable Value

ENGINEERED SAFETY FEATURE
ACTUATION SYSTEM INTERLOCKS

INTERLOCKS

a. Pressurizer Pressure, P-11 1985 psig >1974 psig &
<1996 p:

b. Tavg Low-Low, P-12 552°F >548.4°F &
<555.6°F

¢. Reactor Trip, P-4 NA NA




3/4. 3  INSTRUMENTATION

BASES

3/4.3.1 ang 3/4.3.7 REACTOR TRIP Anp ENGINEERED SAFETY FEATURE ACTUATION

< [ A

monitorea by each znannel or combination thereof reaches 1ts setpoint, 2) the
specified coincigence legic ana sufficient reaqungancy is maintainea to permit
4 channei to be out of service for testing or maintenance consistent with
maINtaining an acprooriate ievei of re1liability of the Reactor Protection ana
ingineerea Safety features 'NStrumentation and, 3) sufficient system functions
capapility 1s available from diverse parameters.

The OPERABILITY of these systems i¢ required to provide the overall
reliability, reéaunaancy, and diversity assumed available in the facility
design for the protecticn ang mitigation of accident and transient congitions.
"he ntegratea operation of each of these Systems 15 consistent wWith the
issumptions usea in the accigent anaivses. The surveillance reguirements
‘becifiea for these systems Ensure that the overall Systas functional
-apap1lity 15 maintainea comparanle to the Originai design stancaras. The
Periogic survetlllance tests performea at the minimua frequencies are
sufficient to demonstrate this capapility. Specified surveillance ang
surveillance ana maintenance outage times have been determined in sccoraance
with WCAP~10271, "fvaluation of Surveillance Frequencies ana Out of Service
Times for Reactor Protection Instrumentation System,” ang SUpp lements to that
report. Surveillance i1ntervals and out of service times ware determined baseg
9n maINtaining an appropriate ievei of reifability of the Reactor Protection
-ystem ana Engineereq Safety Features instrumentation,

The Engineereg Safety Feature Actuation Systes Instrumentation Trip
Setpoints specified in Table 3.3-4 ape the nominal values at which the
Distables are set for each functional unit. A setpoint is considereg to be
ddjusted consistent with the nominal vaiue wnen the “as measureg setpoint is
within the band allowea for calibration accuracy.

To accommodate the instrument drift assumed to occur between operational
‘eSS ana the accuracy to which SELDOINtS can be measured ang calibrated,
Allowavle Values for the SELDOINtS have been spec)fied in Table 3.3-4.
Jperation with Setpoints less conservative than the Trip Setpoint but within
the Allowable Value 15 acceptadle since an allowance has been made in the
safety analysis to accommodate this error. ;
terminigh the OPE

SUMMER ~ UNIT 1 8 3/4 3-1 Amendament No. +01




3/4.3 INSTRUMENTATION

BASES

3/4.3.1 and 3/4.3.2 REACTOR TRIP AND ENGINEERED SAFETY FEATURE ACTUATION
SYSTEM INSTRUMENTATION

The OPERABILITY of the Reactor Protection System and Engineered Safety
Feature Actuation System Instrumentation and interlocks ensure that 1) the
associated action and/or reactor trip will be initiated when the parameter
monitored by each channel or combination thereof reaches its setpoints, 2) the
specified coincidence logic and sufficient redundancy is maintained to permit
a channel to be out of service for testing or maintenance consistent with
maintaining an appropriate level of reliability of the Reactor Protection and
Engineered Safety Features instrumentation and, 3) sufficient system functions
capability is available from diverse parameters.

The OPERABILITY of these systems is required to provide the overall
reliability, redundancy, and diversity assumed available in the facility
design for the protection and mitigation of accident and transient conditions.
The integrated operation of each of these systems is consistent with the
assumptions used ir the accident analyses. The surveillance requirements
specified for these systems ensure that the overall system functional
capabiiity is maintained comparable to the original design standards. The
periodic surveillance tests performed at the minimum frequencies are
sufficient to demonstrate this capability. Specified surveillance and
surveillance and maintenance outage times have been determined in accordance
with WCAP-10271, "Evaluation of Surveillance Frequencies and Out of Service
Times for Reactor Protection Instrumentation System," and supplements to that
report. Surveillance intervals and out of service times were determined based
on maintaining an aporopriate level of reliability of the Reactor Protection
System and Engineered Safety Features instrumentation.

The Engineered Safety Feature Actuation System Instrumentation Trip
Setpoints specified in Table 3.3-4 are the norinal values at which the
bistables are set for each functional unit. A setpoint 1s considered to be
adjusted consistent with the nominal value when the "as measured" setpoint is
within the band allowed for calibration accuracy.

To accommodate the instrument drift assumed to occur between operational
tests and the accuracy to which setpoints can be measured and calibrated,
Allowable Values for the setpoints have been specified in Table 3.3-4.
Operation with setpoints less conservative than the Trip Setpoint but within
the Allowable Value is acceptable since all allowance has been made in the
safety analysis to accommodate this error.

The methodology to derive the trip setpoints is based upon combining all
of the uncertainties in the channels. Inherent to the determination of the
trip setpoints are the magnitudes of these channe) uncertainties. Sensor and
rack instrumentation utilized in these channels are expected to be capable of
operating within the allowances of these uncertainty magnitudes. Rack drift
in excess of the Allowable Value exhibits the behavior that the rack has not
met its allowance. Being that there is a small statistical chance that this

SUMMER - UNIT 1 B 3/4 3-1 Amendment No. 16%



NSTRUMENTATION

SASES

“EACTOR TRIP AND ENGINEERED SAFETY FEATURE ACTUATION SYSTEM

NSTR N (cantinuea)
statis
associa with th
nt. ; or Total

ipecified in T
tooint a

errors ass

1ts calj
percengrspan, fr
is or drift
v e for RE

7 The méthodology to derive the Lrip setpoints is based upon combining all
of the uncertainties in the ctnanneis. Inherent to the detersination of the
“TID SetDOINtS are the magnitudes of these Channe| uncertainties. Sensor and
"3ck instrumentation utilized in these channeis are expected to be capaple of
Jperating w.thin the ailowances of these uncertainty magnitudes. Rack rrift
‘N excess . the Allowabie Value exnibits Lhe behavior that the rack has not
met 1ts all . wance. Being that there 'S @ smail statistical chance that this
~117 happen, an infrequent excessive arift is expected. Rack or sensor drift,
‘N excess of the allowance that is more than occasional, may be indicative of
more serious problems and should warrant further investigation.

The measurement of response time at the specified frequencies provides
dssurance that the reactor trip and the engineered safety feature actuation
issociated with each channel is completed within the time iimit assumed in the
dccident analyses. No credit was taken in the analyses for those channels
with response times indicated as not applicable. Response time may be demon-
strated by any series of sequential, overiapping or total channei test
measurements provided that such tests demonstrate the total channel response
time as definea. C‘ensor response time verification may be demonstrated by

either 1) in place, onsite, or offsite test measurements or 2) utilizing
"eplacement sensors with certified response times.

The Engineearea Safety Features Actuation System senses selected plant
parameters and determines whether or not predetermined limits are being
exceeded. If they are, the signais are combined into logic matrices sensitive
Lo combinations indicative of various dccidents, events, and transients. Once
the required 1ogic combination’ is completed, the system sends actuation signals
to those engineered safety features components whose aggregate function best
serves Lhe requiresents of the condition. As an exampie, the following qctionl
may be initiated by the Engineereq Safety Features Actuation System to mitigate
the conseguences of 2 steam |line treak or loss of coolant accident 1) safety
‘njection pumps start and automatic valves position, 2) reactor trip, 3) feed-
water solation, 4) startup of the emergency diesel generators, 5) containment
Spray pumps start and automatic valves position, 6) containment isolation,

7) steam line isolation, 8) turtine trip, 9) auxiliary fesawater pumps start
and automatic valves position, 10) containment cooling fans start and auto~
matic valves position, 11) essentia) service water pumps start and automatic
vaives position, ana 12) control room isniation and ventilation systems start.

SUMMER ~ UNIT 1 8 3/4 3~1a Amenament No. 28, ICl



INSTRUMENTATION
BASES

REACTOR TRIP AND ENGINEERED SAFETY FEATURE ACTUATION SYSTEM
INSTRUMENTATION (continued)

will happen, an infrequent excessive drift is expected. Rack or sensor drift,
in excess of the allowance that is more than occasional, may be indicative of
more serious problems and should warrant further investigation.

The measurement of response time at the specified frequencies provides
assurance that the reactor trip and the engineered safety feature actuation
associated with each channel is completed within the time 1imit assumed in the
accident analyses. No credit was taken in the analyses for those channels
with response times indicated as not applicable. Response time may be demon-
strated by any series of sequential, overlapping or total channel test
measurements provided that such tests demonstrate the total channel response
time as defined. Sensor response time verification may be demonstrated by
either 1) in place, onsite, or offsite test measurements or 2) utilizing
replacement sensors with certified response times.

The Engineered Safety Features response times specified in Table 3.3-5
which include sequential operation of the RWST and VCT valves (Notes 2 and 3)
are based on values assumed in the non-LOCA safety analyses. These analyses
are for injection of borated water from the RWST. Injection of borated water
is assumed not to occur until the VCT charging pump suction isolation valves
are closed following opening of the RWST charging pumps suction valves. When
the sequential operation of the RWST and VCT valves is not included in the
response times (Note 1) the values specified are based on the LOCA analyses.
The LOCA analyses take credit for injection flow regardless of the source.
Verification of the response times specified in Table 3.3-5 will assure that
the assumptions used for the LOCA and non-lLoca analyses with respect to the
operation of the VCT and RWST valves are valid.

The Engineered Safety Features Actuation System senses selected plant
parameters and determines whether or not predetermined 1imits are being
exceeded. If they are, the signals are combined into logic matrices sensitive
to combinations indicative of various accidents, events, and transients. Once
the required logic combination is completed, the system sends actuation signals
to those engineered safety features components whose aggregate function best
serves the requirements of the condition. As an example, the following actions
may be initiated by the Engineered Safety Features Actuation System to mitigate
the consequences of a steam line break or loss of coolant accident 1) safety
injection pumps start and automatic valves position, 2) reactor trip, 3) feed-
water isolation, 4) startup of the emergency diesel generators, 5) containment
spray pumps start and automatic valves position, 6) containment isolation,

7) steam line isolation, 8) turbine trip, 9) auxiliary feedwater pumps start
and automatic valves position, 10) containment cooling fans start and auto-
matic valves position, 11) essential service water pumps start and automatic
valves position, and 12) control room isolation and ventilation systems start.
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