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TABLE 2.2-1 (Continued)

KEACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

SENSOR ERROR

:

)

TOTAL
FURC T TONAL UNLT ALLOWAMCE (TA)
e ow e —
INERT A
14 Undervoltage - Reactor 1.1
{oolantl Pumps
5. Underfrequency - Reaclor 33
Coclant Puaps
it lutine Irip
4. iow Fluwd 011 Pressure N.A.
L. Turbine Stop Valve N.A.
Clusure
17. Satfety Injection Input NA.
from ESF

TRIP SETPOINT

ALLOWABLE VALUE

2i—38—2-6—23 % of nerrow—>22- 8 of narrow———
B R o o = DU S

1.33

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

et ——
>106584 Velts A.C

>37.2 Wz

>598.94 nsig

>1X open

N.A.

e
>10356 Velts A.C.

>57.1 K

>539.42 psig

21X open

N.A.
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Rioam Coserator
Vater Lavol-Low- ow

Vesse. Delta-T Equiviieat
€)X AT
Ingeel Desta-T (Power-1)

Coindicent vith

Stean Gensrator Water Level
Lov-lov (Advrree Containment
Favirooeant)

and

Containpent {ressure -
Environmental Allowance
Modifirr

Steam Generator Water Lavel
Low-low (Noreal Containment
Envitonment )

With a Tise Delay, (t)

b.

10% RTP < Vagse) Delta-T
Bquivalent ¢ 20% RTP
Yesge] Delta-T (Power-2)

Coincident xith

Steam Qoner.lar Water [eve)
Low-low (Mverae Containsent
Unv ironsent )

At

Containment Pressure-
Eavivonsent sl Allovance
Wodif et

Stean Cenaralor Water Leve)
Low-low (Norpal Containpent
Eavironsent)

With & Tise Delay, (U

e e e

INSERT A CN TABLE 2..-!

A

6.0

0.2

33

148

¥.2

3.3

4.8

.38

17 58

on

12.18

2.8

11.58

0.1M

12.18

!A
on
~—

|

2.0

2.0

2.0

2.0

2.0

2.0

TRIP_SETPOINT

¢ Vegse] Delta-T
Bgquivalent to 10%
RTP

> 20.2 % of Narrow
Range [nstrusent Span

< 1.5 poig

> 14.8 % of Narvow
Rap-e |astrusent
Sran

< 232 seconds

¢ Vesge| Delta-T
Buivalent to 20 X
Lei

> 20.2 % of Narrow
Range Instrupen*

Spen
¢ 1.5 pasg

2 14,8 % of Narrow
Range Instrusent

Span
€ 122 seconds

< Vessal Delta-1

Bagivalect to 1402

RTP

> 18.4 % of Narrow
Range Instrument

Span
€ 2.3 peig

> 13,0 % of Narrow
Range [nstruwent

Span
¢ 240 geconds

¢ Vassel Delta-1

Equivalent to 24.0 %

RTP

> 18.4 % of Narrow
Range [nsruvent
Span

€ 2.3 peig

> 13,0 % of Narrow
Range Instrument

Span
¢ 130 seconds

PP ————






TABLE 3.3-1 (Continued)
2 REACTOR TRIP SYSTEM INSTRUMENTATION
5
3 MINIMUM
- TOTAL NO. CHANNELS CHANNELS AFPLICABLE
": FUNCTIONAL UNIT OF CHANNELS 10 TRIP OPERABLE MODES ACTION
x
= 11. Pressurizer Water Level-High 3 2 2 1 o l
.-‘
12. Reactor Coolant flow Low
a. Single Loop (Above P-8) 3/1oop 2/locp in  2/loop in 1 o |
any oper- each oper-
ating loop ating loop
b. Two Loops (Above P-7 and 3/1o0p 2/lo0p in  2/Veop 1 o |
below P-8) two oper- each oper-
ating loops ating lovp
‘i‘ — 44 Steamtenerator water dfvtm gen — —Aivtm—gen——— st —agen—— 2 40(4-)—}-—
—tevei—towtow— 7 e e o e e Al
) | ZNSE, 8 ke ke b
- — ——
14.  Usdervoltage-Reactor Coolan
Pusps . 4-2/bus 2-1/bus 3 1 6#(1) |
15.  Underirequency-Reactor Coolant
Pumps 4-2/bus 2-1/bus 3 1 (¥
16. Jurbine irp

§ a.  lLow Fluid 0il Pressure 3 2 2 1 ok ‘
b. lurbine Step Valve Closure 9 4 1 1 11#

p= ]

s 17. Satety Injeclion lnput

> from ESF 2 1 2 I 9

F3

-
-4




TOTAL NO. CHANNELS

FUNCTIONAL .NIT OF CHANNELS TO TRIP

13. Steam Generator Water Level-
Low - wow

a. Steam Generator Water Level- 4/stm. gen. 2/stm. gen. in
Low-Low {(Adverse Containment any operating
Eavironment ) stm. gen.

b. Stean Generator Water Level- 4L/stm. gen. 2/stm. gen. in
Low-Low {(Normal Containment any operating
Environment ) stm. gen.

"W vessel Delta-T - 2

{Power-1, Pover-2)

d. Containment Pressure -

Environmental Allowance
Modifier

L

MINIMOM

3/stm. gen. each
overating stm.
gen.

3/stm. gen. each
operating stm.
gen.

e T T

MODES ACTION

1,2 6#11), 7
1,2 7, 13 ¢ (1)
1,2 11 # (1)
1,2 11 # (1)

R ey SECC
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I 3.3~ ontinued

ACTION STATEMENTS (Continued)

ACTION 4 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement suspend all operations fnvolving
pesitive reactivity changes.

ACTION § - a, With the number of OPERABLE channels one less than the
Minimum Channels QPERABLE requirement, restore the in-
operable channel to OPERABLE status within 48 hours or open
the Reactor trip broakers, suspend all cperations involving
positive reactivity changes and verify Valves 8G-V178 and
:G-VGOI are closed and secured in position within the next

our.

5. With no channels OPERABLE, open the Reactor Trip Breakers,
suspend all operations 1nvolv1n2 positive reactivity changes
and verify compliance with the SHUTDOWN MARGIN requirements
of Specification 3.1.1.1 or 3.1.1.2, as applicable, within
1 hour and every 12 hours thereaftar, and verify valves
8G-V178 and 3G-V601 are closed and secured in position
within 4 hours and verified to Se closed and secured in
position every 14 days.

ACTION 6§ = With the number of CPERABLE channels one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may proceed
provided the following conditions are satisfied:

a. The inoperable channel is placed in the tripped condition
within & hours, and

5. The Minimum Channels OPERABLE requirement is met; however,
the inoperable channel may be dypassed for up %0 4 hours
fur surveillance testing of other channals per
Specification 4.3.1.1.

ACTION 7 =~ Bedetedr ZAVERT C

ACTION 8 - With lass than the Minimum Number of Channels OPERABLE, within
1 hour determine by observation of the associated permissive
annunciator window(s) that the intarlock is in {ts required state
for the existing plant condition, or apply Specificatfon 3.0.3.

ACTION 9 = With tha number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, Be fn at least HOT STANDBY
within 6 hours; however, one channel may be bypassed for up to
2 hours for surveillance testing per Specification 4.3.1.1,
provided the other channel is OPERABLE.

ACTION 10 = With the number of OPERABLE channels one less than the Minimum
Channe)s JPERABLE requirement, restore the fncperable channel
to OPERABLE status within 48 hours or open the Reactor trip
breakers within the next hour.

ACTION 11 = With the number of OPERABLE channels less than the Total Number
of Channels, operation may continue provided the incperable
¢nannels are placed in the tripped condition within § hours.

CALLAWAY = UNIT 1 3/4 3+% Amencment No, L7




INSERT C ON TABLE 3.3-1

ACTION 7 - With an inoperable delay timer in the Trip Time Delay
circuitry, STARTUP and/or POWER OPERATION may proceed
provided that the Vessel Delta-T (Power-1l, Power-2)

channe!s are placed in the tripped condition within 6
hours.



ACTION 12 -

TABLE 3.3-1 (Continued
ACTION STATEMENTS (Continued)

With one of the diverse trip features (Uncervoltage o/ Shunt
Trip Attachment) ' operable, restore it to OPERABLE status
within 48 hours or declare the affected brzaker inoperable and
apply ACTION 9. The breaker shall not be bypassed whiie one of
the diverse trip features i35 inoperable except for the time

required for performing maintenance to restore Lhe breaker o
OPERABLE status.

AcTIon /13 = INSERT D

CALLAWAY = LUNIT

1/4 3+64 Anencment No, *?




INSERT D ON TABLE 3.3-1

ACTION 13- With the number of OPERABLE channels less than the
Total Number of Channels, STARTUP and/or POWER
OPERATION may proceed provided that the Containment
Pressure-Environmental Allowance Modifier channels in
the affected protection sets are placed .n the tripped
condition within 6 hours.




TABLE 3.3-2 (Continued)

?— REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES
£ .
T FUNCTIONAL UNiT RESPONSE TIME -
g 12. Reacter Coolant FlowLow
-
— a. Single Locp (Above P-8) < 1.9 secon?
b. Two Loops (Above P-7 and below P-8) < 1.0 second
13 Steam Generater water Level-tow—tow— B yeronds— INTELT £
14. Underveltage-Reactor Coclant Pumps < 1.5 seconds
15. Underfrequency-Reactor Coclant Pumps < 0.6 second
16. Turbine Trip
o
- a. Low Fluid 0i) Pressure M.A.
- - b. Turbine Stop Valve Closure " N.A.
=
17. Safety Injection Input from ESF N.A.
J&. Reactor irip System Interlocks N.A.
19. Reactor Trip Breakers N.A.
20. Automatic Trip and Interlock Logic N.A. s
Y
m
=
w
O
-_—
e




INSERT E ON TABLE 3.3-2

. FUNCTIONAL UNIT _RESPONSE TIME

13. Steam GCenerator Water Level-Low-Low

Steam Cenerator Water Level-Low-Low 2.0 seconds (1)

(Adverse Containment Environment)

A

Steam GCenerator Water Level-Low-Low 2.0 seconds (1)

(Normal Containment Environment)

iA

IA

Vessel Delta-T 6.0 seconds (1)

(Power-1, Power-2)

IA

Containment Pressure - 2.0 seconds (1)

Environmental Allowance Modifier

(1) Does not include Trip Time Delays. Response times
noted above include the transmitters, 7300 process
protection cabinets, solid state protection cabinets,
and actuation devices only. This reflects the
response times necessary for THERMAL POWER in excess
of 20% RATED THERMAL POWER.
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TABLE 4.3-1 (Continued)

REACTOR IRIP SYSTEM INSTRUMENTATION SURVE ILLANCE REQUIREMEN:S

IRIP
ANALOG ACTUAT ING MODES FOR
CHANNE L DLVICE WHICH
CHANNEL  CHANNEL OPERAT 1ONAL OPERAT IONAL ACTUATICN  SURVEILLANCE
FUNCTIONAL UNLT CHECK CALIBRAT ION TEST TEST LOGIC TEST IS REQUIRED
44— Steamtenerator wWrter tevet =4 —— G4 1S N N P
——— TINSERT F
4. Underveltage - Reactor Coclant N.A. R N.A. Q(14,15) N.A. 1
oy
1S, Underfrequency - Reaclor N.A. K N.A. Q{14) N_A. 1
Covlant Pusps
6. lurbine Irip
a. low Fluid 0il Pressure N.A. R N.A. S/U(l, 10) N.A. 1
b, lurbise Stop Valve N.A K N.A. S/U(L, 10) N.A. 1
Closure
17. Safety lnjeclion lnpul from N.A. N.A. N.A. R# N_A. 2, X
£5F -
18. Reactor I.wp Systea laterlocks
2.  lotermediale Range
Neulron Flux, P-6 N.A R(4) N N.A. N.A. 244
L. Power Range Neulron
Flux, P-8 N.A. R(4) K N.A. N.A 1
¢. Power Range Neulron
Flux, P9 dA R(4) R N.A. N.A. 1
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TABLE 3 3-3 (Continued)

ENCINEERED SAFETY FEATURES ACIUATION SYSPEM INSTRUMINTATION

FUNZTIONAL UNIT

P

fFeeowa’ 2r Isclation & Turbine

a Autcmatic Actuation
Logic and Actuation
Rolay (55PS)

b. Steam Geneiator
Woter Level-

High-High
C Cately Injection

Av«i liary feedwater
a Manuel laitiation

b. Automalic Actual 1on Logic

MINIMUM
TOTAL NG. CHANNELS CHANNELS APPLICASLE
OF CHANNELS 0 TRiP OPERABLE MOOE - ACTiON
Irip
2 1 2 Be 2
&/stm. gen 2/5tm. gen 3/stm. gen. i % 19*
i any oper- in each ofe -
ating stm gen. acing sim.
gen.

Sse ltem 1. above for all Safety lajection imitizting furltions
and requirement

3V pump ) 1/ pap 1/ pump 3, 2. 3 23
2 1 2 1, 2,3 21

and Actuast n Relays (55PS)

. Autosatic Actuutien tegic
and Actuation Relays

(BOP ESFAS) 2 1 2 3. K. D 21
d Steam Generatlce” Waler
Level- Low Low
Sty e Motee INFERT &
___mpm———u”—'u———-&w——m—’*——"'*; 3 98
i -any-epera—— theach—

I NOIgiAzy



FUNCTIONAL UNIT

“OTAL NO.
OF CHANNELS

1)

a)

b)

<)

d)

Steam Senerator Water Level-
{.ow-Low

Start Motor-Driven Pumps

Stear Generator Water Level-
Low-Low (Adverse Centainment
Enviromment )

Stean Tenerator Water Level-
low Low (Norms! Containment
En.irunment )

Vesse. belte-T
‘Power-1, Power-2)

Containment Pressure-
Envirommental Al lowance
Modifier

L/stm. gen.

4/stm. gen.

O TRIP_

2/stm. gen. in
any operating
stm. gen.

2/swm. gen. in
any operating
stm. gemn.

3/stm. gen. ecach
opereting stm.

3/stm. gen. each
opergting stm

__MWES  ACLION
1,2,3 19*,.27(a)
1,2,3 27(a),27(b)*
1,2,3 27 (o)*
§.32.3 27 (c)*

£=£'C ATAVI NO O LI¥ASNI



JABLE 3.3-3 (Lontinued)

SNGINLERTD SAFLTY FEZTURES ACTUATION SYSTEM INSTRUMENTAT 10N

| Z.ONAL '”"}

«il1lary feedwater (Cond inued)

TOTAL NO. CHANNELS
7Y CHANNELS 10 TRIP

Cleam Lenerator #dater Level Low Low (itmllnutd]

24— Start Jurbine-
b bven Pa

”

afety Injection
,tart Motor-Driven Pumps

Loss-of-0fisite Yower-
‘tart Turbine-Driven Pump

irip of all Main
feedwater Pumps
Starl Molor

Dr iven Pumps

A iliory Feedwaler
bump Su-tion Pressure
L Ow {:ld“';'(" to k‘Jh}

satic Switchover to

atinment Scvep

Autamat ic Actuation Logi«
and A« luél‘un p‘.‘t-l,& (()')P'l)

T Level - Low-Low
Loincident With Safely
Injection

A

4/stm—grn Yetm—aen

— L n-any 7
aperatim
S G-

MINIMUNM
CHANNELS fPPLICABLE
OPE RABL YL S ACT 10N

hstm.—qgen:
n coch
oper st bing
stm. Gea.

See Item | above for all Safety Injection intitiating functions

and requirements.

’
“

4-(2/pusp)**  2-(V/pump
in same
separation)

4

14

3 . 5 &

See ltem | above far Sately Injection initiating furctions and
reqairements




FUNCTIONAL UNIT

2)

a)

cl

d)

Steam GCenerator Water Level-
Lson = Low

Start Turbine-Drivenm Pump

Steam Generator Water Level-
Low-Low (Adverse Containment
Enviroreent )

Stean Generator Water Level-
Low-Low (Ncrmal Containms.nt
Environment )

Vessel Delta-T
(Power-1, Power-.)

Comtainment Pressure-
Enviromnmental Al lowan<e
Modifier

4L/stm. gen.

L/stm. gen.

i/stm. gen. in
any operating
stm. gen.

2/stm. gen in
any operating
stm. gen.

MINISOM
OPERABLE

3/stm. gea. each
operating stm.

3/sim. gen. each
operating stm.

MODES  ACTION
1,2,3 19%,27(a)
B B 27(a),27(b)*
1,2,3 27(c)*
RaBad 27(c)*

€=€°C FTEVL NO H L¥ASNI




A REVISIoy
[ 3.3 ontin

ACTION STATEMENTS (Continved)

b. The Minimum Channels OPERACLE requirement is met; however,
. the {noperable channe] may be bypassed for up 1o 2 hours
fo; ;u;vcii\onco testing of other channals per Specification
.l . . .

With les:t than the Minimum Channels OPERABLL, within 1 hour
determine by o“servation of the assc-iated permissive anaunciator
window(s) that tha interlock fs in fc¢s required state for the
existing plant condition, or apply Specification 3.0.3.

ACTION Z1 = With the number of OPERABLE channals one less than the Minimum
Channels OPERABLE reguirement, be in at least HOT STANDBY
within 6 hours and in at least HOT SHUTDOWN within the 1o1lowing
¢ hours; howaver, one channel may be bypassed for up to 2 heurs
for surveillance test'ng per Specification 4.3.2.1 provided the
other channel is OPERABLE.

ACTICH 20

ACTION 22 = With the number of U-ERABLE channels one less than the To N
Number of Channels, resctore the inoperadle channel to OF « SLE
status wizhia 48 hours or be in at lsast WOT STANDBY within

§ hours and in at least HOT SHUTCUWN within the following

6 hours.

ACTION 23 = With tha numbcr of OPERACLE channels one less than the Total
Nusher of Channels, restore the inoperable chanrel to OPETABLL
status wilhin 48 hours or declare the associated valve
incperad’s and take the ACTION required by Specification J.7.1.5.

ACTION 24 = With the number of OPERABLE channelr une less than the Minimum
Channels OPERABLE requirement, dec: ‘e the affected auxilfiary
fasdwater pump inoperable and take \.e ACTION required by

Specification 5.7.1.2.

ACTION 25 = With the numbar of OPERABLE channels one less than the Minimum
Channe)s OPERABLE requirement, devlare the affected diese!
generatar and off-site power sou ce incperable and take the
ACTION re..ired by Specification ;.l.l.l.

ACTION 26 = With the num ar of OPERASLE chunnrel; one leis than the Miniuum
Channels OPER, DLE reauirement, restore the iropersdle channel "9
OPERABLE statu. withir, 48 hours or initiate and paintein opera-
tion of the Zon‘rol Room Emergency Ventilation System,

SCTION 27 = With the number (f CPERASLE charnels one 1ess than tty Ainimum
Channels OPERABLE requirement, b~ in at least MOT ETANIDTY
within 6 hours; however, one che nel may Le bypassed for 'p to
2 hours for surveillance testin, per Specification 4.2.2.1
provided the other chainel s OPERABLE.

INJEFPT T

CALLAWAY = UNIT 1 3/4 321




ACTION 27(a) -

ACTION 27(b) -

ACTION 27(c) -

INSERT 1 ON TABLE 3.3-3

With an inoperable delay timer in the Trip Time
Delay vircuitry, STARTUP and/or POWER OPERATION
may proceed prcvided that the Vessel Delta-T
(Power-1, Power-2) channels are placed in the
tripped condition within 6 houre.

With tie number of OPERABLE channele less than the
Total Numbar of Channels, STARTUP and/or FOWER
OPERATION may proceed provided that the
Con’ainment Pressure-Environmantal Allowance
Modifier channels in the affected protection sets
are placed in the tripped condition within 6
hours,

With the number of OPRRABLEC channels less than the
Total Number of Channels, operation may continue
provided the inoperable channels are placed in the
cripped condition within 6 hours.




1 1IND = AVAYITYD
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMLLTATION TRIP SETPOINTS

FUNCTIONAL UNIT

S.

6.

TOTAL SENSOR JRIP ALLOWABLE
ALLOWANCE (TA) I ERPOR (S) SETPOINT VALUE

feedwater Isolation (Cout nu2d)

c.

Steam Generator Water
Level-High-High

Safety lnjection

Auxiliary Fezdwaler

“anual IniZiation

Automatic Actuation
Legic and A tuatien
Relays {55PS)

Aut “matic Zctuat fon
logic aud Actucticn
Relays (BOP ESFAS,

Steam Gene:ator Water
Level-Lowlc:

5.0 2.18 2.0 < 78X of < 79.8X of
DArTOwW Tam,e NaArrox range
instrument instrusent
span Span

See Item 1. above ?5- all Safety Injection Trip Setpoints and Allowable Values.

N.A. N.A. s.A. N.A. N.A.
N.A. N.A N.A. N.A. N.A.
N.A N.A N.A. N.A N.A.

|
|
3

INSERT K —span— —epais—



e ERCTIONAL SHIT

6.4, Steas Ceneratir
Water Level-lov-low

F
|
! 1) Start Motor-Driven Pumpe
a, Yeseel Delt» T Bauivalent

< 1C% RTP
Veggel Delta-T (Power-1)

Cotnd. .ent with

. Steap Generator Water Level
| Low-"ov (Mverse Containment
i Env irunmert)

‘ and

Containpent Pressgure -
Environmental Allowance

, Nodifier

Stean Generator Water Leve)
Lov-low (Normal Containment
Enviiounent)

* With a Tive Delay, O)
10X RTP < Vessel Delta-T

Bquivalent ¢ 20% RTP
Vessel Del*a-T Powe,-2)

| bl

' Coincident with

| Stean Generator Water Leve]
lov-low (Mverge Containment
| Environsent )

And

Containpent Pressure-
Eavironmenta. Allowance
Modil.er

Stear Gen.sa'or Water Level
Low-lov (Norsal Coutainpent
Em roperat)

¥ith 2 Tise Delay, (1)

()

20.2

3.2

R

6.0

0.2

INSERT J ON TABLE 3.3-4

SENSOR

ERROR

k3 K
2.3 2.0
17.58 0
on 2.0
12.18 2.0
1.8 2.0
17 8 2.0
on 0
12.18 2.0

TRIP SETPOINT

< Vegsel DPelta-T
Bquivaleat to 10%
Lui g

> 2.2 % of Narrow

Range [nctrucent Span

< 1.5 ms1g

> 14.8 % of Narrow
Range Instrusent
Span

¢ 242 eeconds

¢ Vegse] Delta-T
Bpuivalent to 20 %
Lais

» 20.2 % of Narrow
Range Ingtoveant

Span

a5 pelg

- 14.8 X of Nat.ow
Range Intrupent
Span

€ 122 secinds

< Vesse] Delta-T

Egrivalent to 14.08
Luld

> 18.4 & of Narrow
Rangé [nstrusent
Span

2.3 peig

» 13.0 % of Narrow
Range [netrusent

Span
¢ 240 weconds

< Vessel Delta-T
Bquivalent tA 4.0 %
Luis

> 18.4 % of Narrow
Range [nstrument
Span

€ 2.3 poig

> 13,0 X of arroe
Fange Ingtrumeat

Span

< 13 seconds



r_" INSERT J ON TABLE 3.3-4 (Cont,)

L ' ML SENSTR
o TUKCTICAL WNIT S (.- 1z A8 TRIP_SETPOINT ALLOWABLE VALUE
| ¢ Vessel Delta-
Bruivaleat > 20% RTP
Cotncigent wila
Steas Generator Water Le .| 0.2 17.58 2.2 > 20.2 X of Narrrw > 18.4 % of Nairow
Low-lov (Adverse Coatajnment Range Instrument Range !nstrusent
Environeent ) Spa.. Span
And
Containaent Pressure - 33 0.7 2.0 < 1.5 poig <o peng
arzironseatal Allowance
Mod, [ier
OR
Steam Genera’ .- Water lLevel 148 12.18 2.0 > 14.8 % of Narrov > 13.0 % of Narrow
Lov-lun (Norma. Containment F*nge Instrument Range Instrument

Eiuvironse: ) Span Span
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o JUNCTIONAL WIT

6.9,

§tean Generator
Nater Leve)-Low-Low

2)  Start Turbine-Criven Pump

2. Vessel Delta-T Bguivalent
< 108 WP
Vrgael Delta-T (Power-1)

Coindicent with

Steas Oenerator Water Leve]
Low-lov (Adverie Containment
Environsent)

and

Containpent Pressure -
Environmenta! Allowance
Nodifier

Steap Cenerator Water Level
lov-low (Norsal Containment
Bavironsent)

With a Tiee Delay, (1)

b. 10% RTP ¢ Vesgel Delta-7
Bquivalent ¢ 208 RTP
Vessel Delta-T (Power-2)

Coincident with

Stere “snerator Water lLevel
Lov-low (Mverse Containment
Environsent )

And

Containsent Pregsuce -
Eavironmenta) Allowance
Modifier

Steas Generator Water Lavel
Low-Low (Norsal Containpent
Eavironpent)

With a Time Delyy, (V)

TCTAL
AN

"2

33

14.8

0.2

3.3

4.8

INGERT X ON TABLE °.3-4

SENSOR

ERROR
.8 i
1.8 2.0
17,58 2.0
on 2.0
12,18 2.0
2.3 2.0
17.54 2.0
oM .0
12.18 2.u

TRIP SETROINT

< Vegpal Dalta-?
Bquivalent to 10%
Laid

> 20.2 % of Narrow
Range Instrusent Span

< 1.5 peig

> 14,R X of Narrow
Range [nstrusent
Span

< 232 seconds

¢ Vosgel Delta-?
Equivalent to 20 %
et

> 20.2 X of Narrow
Eange [nstrupent

Span

€15 g

> 14.8 % of Karrow
Range [nstrusent

Span

¢ 122 seconds

¢« Vessel Delta-T
Bquivalent to 14.0%
kTP

> 18,4 % of Karrow
Range [ngtrument

Span
$2.3 pig

> 13,0 X of Rarrow
Range [netrupent

Span
¢ 240 seconds

« Vesse) Delta-T
fquivalent to 24.0 %
(3

> 18.4 X of Narrow
Range [nstrument

Span
<13 png

> 13.0 % of Narrow
Range [nstrupent

Span

< 130 seconds




INSERT K ON TABLE 3.3-4 (Cont.)

TOTAL SEASOR
ALLOKANCE ERROR
— DWW ML 8)_ TRIP SETROINT MLLOKABLE VALV
¢)  Vessel Delts-T
Bguivalent > 208 RTP
Coincident with
Stess Generator Water Level 0.2 1.5 2.0 3 20.2 % of Narrow > 18.4 % of Narrow
low-Low (AMverse Containsent Range Instrusent Range [nstrument
Environsent) Span Span
A
Contairment Fressure - 33 o.M 2.0 < 1.5 psig € 1.3 paig
Bavironments! Allovance
Wodifier
R
Stean Generator Water Level 148 12,18 2.0 > 14.8 % of Narrow » 13,0 X of Rurrov
Low-low (Normal Containsent Range Ingtrupent Range Instrusent
Bovironment) Span Span

-

e e . e — R p———



TABLF 1. 3- ontinved)
INEER AFETY [EATURES RESPUNSE TIM

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS
5. Cortainment Pressure-High-3
a. Containment Spray 4 321 /29(8)
b. Phase "B" Isolation < 315
6. ntainment Pressure-High-
team ! ine Isolation < 23 !
1. t inn P ~Negativ
Steam Line Isolation < 2(9) {
8. Steam Generator Water Level-High-High
a. Feedwater Isolation < A
U Turbine Trip €2.5

9. Sceam Generator Water Level-Low-low
a. S%art Motor-Driven Auxiliary

Feeuwater Pumps <60( )
b. S:art Turbine-Driven Auxiliary
feaclwater Pump <s0( 1)

10. Lous-of-0ffsite Pover

Start Turbine-Dviven Auxiliary ’
Feedviter Pump N.A,

11. Trip of Al) Main Feedwater Pumps

Start Motor-Driven Auxiliary
Feedwater Pumps N.A,

CALLAWAY = UNIT 1 3/4 3-31 Amendment No. 18




TASLE NCTATIONS (Continued)

(7) Diess! generator starting and sequence locding delays included, Sequens
tial transfar of charging pump suction from the VCT to the RWST
(RWST valves omen, then VCT valves close) fs not included. Response
time assumes 011y opening of RWST valves,

(8) Dses rit include Trip Tima Delays, Respinse Fimer nited above
Inetcde Pl *rd'\rh""*'hf/ 7200 frecesrs ,n/ni‘fon t'a‘o'ac*(, relid
Shmte /chch'on cabinetsr, ard actuation devices o-ol:y . Thiy
vaflactr fhe recpince Fimes necerrary for THEOMAL FeWER
in excesr of 8% RATED THELPAL fower.

CALLAKAY - UNIT 1 3/4 3-32 wmendment No.22
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TABLE 4_3-2 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENT ATION
SURVEILLANCE REQUIREMENTS
mir g
FNALOG ACTUATING MOODES *
CHANNEL DEVICE MASTER  SLAVE FOR WHICH
. CHANNEL CHANNEL OPERATION.L OFTRATIONAL  ACTUATION RELAY RELAY SURVE I LLANCE
FUNCT JONAL UNIT CHECK CALIBRATION TEST TEST LGSIC TEST  TEST TEST IS REQUIRED
6. Auxiliary Feedwater (Continued)
c. Automatic Actuation Legic
and Actuation Relays
(BOP ESFAS) N.A N.A. N.A. KA. M(1XM2) NA N.A. L 2D
A 3 F F ﬂ. ﬂ"*;. ‘:*. .-*; =o !o , .
trvettow-tow anNseer L
. Safeiy Injection See Item 1. above for all Safety Injection Surveillance Reguirements.
f. Lloss-of-Offsite Power N.A. I3 N.A M N.A. N.A. N.A. L&D
g. Trip of All Main N.A. N.A. N.A . N.A N.A. N.A. 1, 2 :
Feedwater Pumps - t
h. Auxiliary Feedwater 3 R - N.A. NA. NA. NA 1,2, 3 :
Pump Suction Pressure- _
Low
7. Avtomatic Switchover to
Containment Sump
a. Mtecatic Actuation N.A. N.A. N.A. N.A. M1) K1) Q3) 1, 2,3, 4
Logic and Actuation
Relays (55PS)
b. RWST level - Lowlow S x A NA. NA. NA. NA. A2 RAD
Coincident With -
Safety Injection See Item 1. above for all Safety Injection Surveillance Reguirements. b7
8. lLess of Power 6
a. 4 KV Undervoltage- N.A. - N.A. M N.A. N.A. N.A. LE D QZ'
Loss of Voltage
b. 4 KV Underveltage- N.A. - N.A. M N.A. N.A. N.A. .2.040
Grid Degraded Voltage .






REVISIoN 1

The Steam Generator Water Level Low=Low trip protects the reactor frum
loss ot heat sink in the event of a sustained steam/feedwater flow aisaate
resulting from loss of normal feedwater

| rf - R 1

The Mrvo'ur and Underfrequency Reactor Coelant Pusp Bus trips provide
core protection against DB as a result of complete loss of forced coolant

flow. The specified Setpoints assure & Reactor trip signal fs generated

pefore tne Low Flow Trip Setpoint is reached. Time delays are acorporated in
Lhe Underfrequency and Undervoltage trips to prevent spurious Reactor trips

from somentary electrical power transients. For undervoltage, the gelay 18

set s that the time required for a signal to reach the Reactor trip bresiers
following the simultaneous trip of two OF mure resctor coolant pump bus circuit
hreakers shall not exceed 1.2 veconds. For underfrequency, the delay is set

so that the time reyuired for a signal to reach the Reactor trip breakers

after the Underfrequency Trip Setpoint is reached shall not exceed 0.3 Jecond.
On decreasing power the Undervoitage and Underirequency Reacter Coolant Pump

Bus trips are automatically blocked oy P=7 (a power level of approximately .

of RATED TMERMAL POWER with a tur ine impulse chamber pressure at approximately
10% of ful) power eguivalent); &4 3 on increasing power, reinstated avtomatically
by P-7

Turting Trip

A Turbine trip inftiates a Reactor trip. On decreasing power the Reactor
tr p from the Turdine trip i automatically blocked by P-!’c powar level of
approsimately SO% of RATED THERMAL POWER); and on increasing power, reinstated
automatically by P9,

'q! n tion ut S[

1f & Reactor trip has not alresdy Deen generated by the Reacter Trip
yytles instrumentation, the ESF automatic actuation logic channels will inftiate
s Reactor Lr ) upon any signal which initiates & Safety Injection. The ESF
instrusentation channels which initfate a Sefety Injection signal are shown in
lable 3.3+)

CALLAWAY = UNLT | 8 27




INSERT M

or a fredwater system pipe break, inside or outside of
containment. This functicn also provides input to the eteam
generator level control system, therefore, the uctuation legic
must be able to withstand both an input failure to the control
system (which may then regquire the protective function actuation)
and a single failure in the remaining channels providing the
protection function actuation. This results in a 2/4 actuation
logic. With the trausmitters (d/p cells) located inside
containment and thus ponsibl, experiencing adverse environmental
conditions (due to a feedline break), the Environmental Allowance
Mcdifier (EAM) was devieed., The EAM function (Containment
Pressure with a setpoint of : 1.5 psig) senses th» presence of
adverse containment conditione (elevated pressure) and enables
the Steam Generator Water Level - Low-Low trip setpoint (Adverse)
which reflecte the increased transmitter uncertainties due to
this environment. The EAM allovwe the use of a lower Steam
Cenerator Water Level - Low-Low trip setpoint (Norma.) when these
conditions are not present, thus allowing more margin to trip for
normal operating conditions. The Trip Time Delay (TTD) creates
additionral operational margin when the plant neede it most,
during early escalaticn to power, by allowing the operator time
to recover level when the primary clle load is sufficiuntly small
to allow such action. The TTD is bhased on the cuntinuous
monitoring of primary side power through the uue of Vessel
De'ta-T. Two time delays are possible, based on the primary side
power level, the magnitude of the trip delay decreasing with
increaeing power. In the event that the EAM o:r TTD functions do
not meet the minimum channels operable reguirements, it is
acceprable to place the inoperable caannels (n the Tripped
Condition and continue operation. Flacing the inoperable
channels in this mode will result in the enabling of the Stean
Cenerator Water Level - Low-Low (Adverse) function, for the EAM,
or in the removal of the trip delay, for the TTD. In the event
that the Steam Generator Water Leve) - Low-Low (Normal) function
does not meat the miniwum channels operabla regquirement, it is
acceptable to place the associated EAM channels in the 1ripped
Condition and continue operation., Performing this action will
result in the enabling of the Steam Generator Water Level -
Low-Low (Adverse) function which has a more conservative (higher
level) trip setpoint At this time it would also be acceptable
to place the inoperable Steam Cenerator Water Level - Low-Low
channels in the Bypassed Condition to prevent an inadvertent
Reactor Trip or ESFAS actuation,
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I1.

SIGNIFICANT HAZARDS EVALUATION
CALLAWAY STEAM GENERATOR

LOW-LOW LEVEL REACTOR TRIP MODIFICATION

Introduction

This evaluation supports Union Electric Company's lirense
amendment request to modify the Callawvay Plant steam
generator low-low level reactor trip circuitry. The
changas will include the addition of an Environmental
All..ance Modifier (EAM) and Trip Time Delay (TTD)
circuitry. The design of these circuits has been developed
by the Westinghouse Owners Group as a means to reduce the
frequency of unnecesrary feedwater-related reactor trips.
wne EAM and TTD coaceptual designs are documented in
WCAP-11325-P-A and WCAP-11342-P-A, which were approved by
the NMuclear Regulatory Commission in January, 1988,

Technical specification changes beiny made in conjunction
with this change include revised steaum ge.erator low-low
level trip setpoints and allowable values for reactor
trip and auxiliary feedwater initiation, new trip
setpoints and allowable values for the EAM/TTD circuitry,
and new operability, trip time Jelay, and survaillance
regquirements.

In support of the reguested amendment Union Electric has
reviewed the impact of the modifications to steam generator
level circuitry on the analysis described in the Callaway
Final Safety Analysis Report (FSAR) and the Callaway
Uprating which was approved by the Nuclear Regulatory
Commission in Amendment 35, dated March 30, 1988, to
Callaway faczility Operating License NPF-30. On the basis
of the results of this review Union Electric han concluded
that tha changes do not involve a significant hazard.

‘he following are summaries for each change and the
conclusions reached.

Environmental Allowence Modifier

The design of the Environmental Allowance Modifier (EAM)
selects a setpoint for the steam generator low-low level
trip which includes an environmental uncertainty
associated with the applicable plant environmental
conditions. In the event that an onset of an adverse
containmant environment is sensed by the EAM circuitry
via containment pressure, a higher steam generato:
low-low level trip setpoint is automatically selected to
account for larger environmental uncertainties associated
with the adverse environmental conditions due to a
feedwater line rupture irside containment. Since a lower
setpoint ig used by the EAM circuitry during normal
operation, improved operating margin (larger steam
generator level operating band) with respect to feedwater



111,

inventory control can be realized. These features
act to reduce feedwater-related tripo especially
during plant startup and load change maneuvers,

a) This change does not involve a significant increase
in the probability or consequences of an accident
previously evaluated, No changes are involved in
accident initiators which would change the
probability of an accident., The conseguences of
previously analyzed accidents remain unchanged
because the new setpoints and allovable values for
the steam generator low-low level trip, vessel
Delta-T, and containment preasure bistables have been
determined using the methodology in WCAP-11342-P-A,
which has been approved by NRC,

b)Y This change doer not create the possibility of a new
or different kind of accident from any accident
previously evaluated. The design assures that the
appropriate environmental ailowance is included in
setpoints for events requiring protective action
during which an adverse environment exists,

¢) This chance does not involve a significant reduction
in a margin of safety. This is based on the fact
that the analysis and setpoints associated with the
incorporation of EAM have been pertformed and esta-
blished ueing the models and methodologies from
WCAP-11342-P-A, which has been approved by NRC.

Trip Time Delay

Once the lcs-low water level trip setpoint (either the
normal environment setpoint or the adverss environment
setpoint) is reached, the Trip Time Delay (TTD) acts to
delay reactor trip, main feedwater isolation, and
auxiliary feedwater system actuation to allow time for
operator corrective action or for natural stabilization
of shrink/awell water level transients. The TTD ia
designed for low power or startup operations. The TTD
design may be generally described as a system of pre-
determined programmed trip delay times that are based
upon the prevailing power level at the timea a low-low
level trip setpoint is reached,

The Callaway TTD design is based on two unigue powar

level interlocks at 10% and 20% of Rated Thermal Power
(3565 Mwt) for implementation of the TTD logic., These
power level interlocks are well within the power level
range defined by the NRC in the WCAP-11325 P-A SER for
plant-specific applications. Consistent with the
WCAP-11325-P-A methodology, appropriate trip time delays
have been established to preserve existing safety analysis
limits. No time delays are utilized feor power levels
greater than 20% of R *ad Thermal Fower,

N
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7.2 REACTOR TRIP SYSTEM

7.2.1 DESCRIPTION
7.2.1.1 System Description

The reactor trip systee (RTS) automatically keeps the reactor
cgoroting wvithin a safe region by shutting down the reactor
whenever the limits of the region are approached. The safe
operating region is defined by several considerations, such as
mechanical /hydraulic limitations on Q?uipucnt and heat transfer
henomena. Therefore, the reactor trip system keeps surveil-
ance cn process variables which are directly related to
equipment mechanical limitations, such as pressure, and pres-
surizer water Jevel (to prevent water discharge through safety
valves and uncovering heaters), and also on variables which
dxrcctl; affect the heat transfer capability of the reactor
(e.g., flow and reactor coolant temperatures). Still other
parameters utilized in the reactor trip aystem are calculated
from various process variables. whonevz€51_§1;g§5_21¥§¥g§_gg__‘,d ah
calculated variable exceeds a s2tpoint, ®the reactor w e . p¢.su‘
Re shut down in order to protect against either damaye to fuel rave
¥+ cladding or loss of system integrity, which could lead to the/¢xpired
release of radioactive fission products into the containment
fqﬂlﬂkr

The following systems make up the reactor trip system (see
Ref. 1, 2, and 3 for additional background information).

a. Process instrumentation and control system
b. Nuclear instrumentaticzn system

€. Solid state logic protection system

d. Reactor trip switchgear

e. Manual actuation ecircuit

The reactor trip system consists of sensors that monitor various
plant parameters and are connected with cnaloz circuitry, con-
s1sting of two to four redundant channels, and digital circuitry,
consisting of two redundant logic trains, that receives inputs
from the analog channels to complets the logic necessary to
automatically open the reactor trip breakers.

Each of two logic trains, A and B, is capable of opening a
separate and independent reactor trip breaker, RTA and KRTB,
respectively. The two trip breakers in series connect three-
phase ac power from the rod drive motor generator sets to the
rod drive power cabinets, as shown in Figure 7.2-1 (Sheet 2).
During plant gouor operation, a dc undervoltage coil on each
reactor trip breaker holds a trip plunger out against its
spring, allowing the power to be available at the rod control

Rev., OL-0
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the reactor if the power level is above P-7,
The coincidence logic and interlocks are given
in Table 7.2-1.

Steam generator lowe-low water level trip

The specific trig function generated is low-low steam
generator water level trip.

This tré: protects the reactor from loss of heat
sink. 18 trip is actuated on two out of four
low=low water level signals occuriing in any steam
generator. Trseri A

The lugic is shown on Figuie 7.2-1 (Sheet 7).
Reactor trip on a turbine trip (anticipatory)

The reactor trip on a turbine trip is actuated by
two-out-of-three logic from onotgoncy trip fluad
pressure signals or by all closed signals from the
turbine steam stop valves. A turbine trip causes a
direct reactor trip above P-9. The reactor trip on
turbine trip provides additional protection and con-
servatism beyond that reguired for the health and
safety of the public. This trip is included as paru
of good engineering practice and prudent design.

The turbine provides anticipatory trips te the reactor
protection system from contacts which change position
when the turbine stop valves close or when the turbine
emergency trip fluid pressure goes below its setpoint.

Components specified for use as sensurs for unput
signals to the reactor protection system for “emer-
gency ttxg 0il pressure low" and “turbine stop valves
close" will conform to the reguirements of 1EEE 279~
1971 and be environmentally Qqualified. However,
seismic criteria are not included in gualification
regarding mounting and location for that portion of
the trip system located within nonseismic Category 1!
structures.

Evaluations indicate that the functional performance
of the protection system would not be degraded by
credible electrical faults such as ne and shorts

in the circuits associated with reactor trip or the
generation of the P-7 interlock. The contacts of
redundant sensors on the steam stop valves and the
trip fluid pressure system are connected through the
grounded side of the ac supply circuits in the solid
state protection system. A ground fault would, there-
fore, produce no fault current. Loss of signal caused
by open circuits would produce either a partial or full

Rev. OL~0
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hot leg coolant siream, contains five inlet crifices distributed
.lon? its length. In this way, a total of 15 locations in the
hot leg stream are sampled, providing a representative coolant
temperature measurement. The 2-inch~diameter pipe leading to
the resistance temperature detectors manifold provides mixing

of the samples to give representative temperature measurement.

Care har been taken to distribute the flow evenly among the

five orifices of each probe by effectively restricting the

flow through the orifices. is has been done by des gnin, a
smaller overal) orifice flow area than that of the common flow
channel within the probe. This arrangement has alsoc been
applied to the flow transition from the three prodbe flow
channels to the pipe leading to the temperature element manifold.
The total flow area of these channels has, therefore, been
designed to be less than that of the 2-inch pipe connecting

the probes to the manifold.

The cold leg reactor coolant flow is well mixed by the resctor
coolant pump, thereby eliminating any cold leg temperature
spatial dependence. Therefcrre. the cold leg sample is taken
d;toctly from a 2-inch pipe tap off the cold leg downstream of
the pump.

7.2.1.1.5 Pressurizer water Level Reference Leg Arrangement

The design of the pressurizer 7ater level instrumentation
employs the usual tank level arrangement, using differential
pressure between an upper and a lower tap on a column of
water. A reference leg connected to the upﬁcx tap 1s kept
full of water by condensation of steam at the top of the leg.

7.2.1.1.6 Analog System

The analog system consists of two instrumentation systems - the
process instrumentation system and the nuclear instrumentation
system,

Process instrumentation includes those devices (and their
interconnection into systems) which measure temperature,
pressure, fluid flow, fluid level as in tanks or vessels, and
occasionally physiochemical parameters, such as fluid con-
ductivity or chemical concentration. Process instrumentation
specifically excludes nuclear and radiation measurements. The
process instrumentation includen the process measuring devices,
power supplies, indicators, recorders, alarm actuating devices, timers,
controllers, signal conditioning devices, etc., which are
necussary for daY-to-day operation of the NSSS, as well as for
monitoring the plant and providing initiation of plant pro-
tective functions.

The primary function of nuclear instrumentation 1s to protect
the reactor by menitoring the neutron flux ana generating
appropriate trips and alarms for various phases of reactor

kev. OL~0
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7.2.1.2 Design Bases Information

The information given below presents the design bases information
requested by Section 3 of 1EEE Standard 279-1971. Functional
diagrams are presented in Figure 7.2-1,

7.2.1.2.1 Generating Station Conditions

The following are the generating station conditions reguiring
reactor trip.

4. DNBR approaching 1.30.

b. Linear power donaitg (kilowatts per foot) approaching
rated value for Condition 11 events (see Chapter 4.0
for fuel design limits).

€. Reactor coolant system overpressure creating stresses
approaching the limits specified in Chapter 5.0.

7.2.1.2.2 Generating Station Variables

The following are the variables required to be monitored in order
to provide reactor trips (see Table 7.2-1).

Neutron flux

Reactor coolant temperature

Reactor coclant system pressure (pressurizer pressure)
Fressurizer wvater level

Reactor coolant flow

- ®» o0 n U

Reactor coclant pump operational status (voltage and
fregquency)

Steam generator water level (Refwrence S)

REv

Turbine-generator operational status (trip fluid pres-
fure and stop valve position)

7.2.1.2.3 Spatially Dependent Varjables

The only spatially dependent variable is the reactor coclant
temperature. See Section 7.2.8.1.2 for a discussion of this
spatial dependence.

7.2.1.2.4 Limi*s, Mirgins, and Setpoints

The parameter values that will require reactor trip are given in
Chapter 15.0 and the Callaway Technical Specificustions. The

Rev., QOL-0
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7.2.1.2.6 Minimum Performance Requirements
a. Reactor trip system response times

Typical time delays in generating Lhe reactor trip
signal are tabulated in Table 7.2+3. See Section
7.1,2.6.2 for a discussion of pericdic rerponse time
verification capabilities.

b. Reactor trip accuracies

Reactor trip accuracies are tabulated iu Table 7.2-3.
An additional discussion on accuracy is found in
Section 7.3.8.1.2.7.

¢. Protection system renges

ical grotoction system ranges are tabulated in
Table 7.2-3., Range se,ection for the instrumentation
covers the expected ranj,: of the process variable
being monitored during govar operation., Limiting
setpoints are at least 5 percent from the end of the

instrument span.

7.2.1.3 Final Systems Drawings

Functional block diagrans, electrical elementaries, and other
dravings reguired to assure electrical separs. on and perform
a safety review are provided in the Safety-Reiated Drawing
Package (refer to Section 1.7).

7.2.2 ANALYSES
7.2.2.1 : o n ¢
An analysis of the reactor trip system has been performed.

Results of this study and a fault tree analysis are presented
in Reference 4.

7.2.2.2 Eval.etion o Design Limits

While most setpoints used in the reactor protection system are

fixed, there are variable setpoints, most mu_ule_g_vg_}___zzm.“ 8

temperature AT and overpower AT setpoints, setpoints in
the reactor trip system have been selected on the basis of
Riv. engineering design or safety studies. The capability of the
reactor trip system to prevent loss of integrity of the fuel
cvladding and’or reactor coolant system pressure boundary
during Condition I! and 11l transients is demonstrated in
Chapter 15.0. Accident analyses are carried out using those
getpoints determined from results of the engineering design
studies. Setpoint limits are presented in the collcvn¥
Technical Specifications. A discussion of the intent for
each of the various reactor trips and the accident analyses

Rev. OL-0
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Multiple setpoints Lok i gwc\w low-low leve)
For monitoring uwutron flux,Amultiple setpoints are
used. When a more restrictive trip setting becomes
necessary to provide adequate protection for a parti-
cular mode of operation o: set of operating conditions,
the protective system circuits are designed to provide
positive means or administrative control to ensure

that the more rcstrictive trip setpoint is used. The
devices used to prevent improper use of less restrictive
trip settings are considered part of the protective
system and are designed in acco.dance with the criteria
o. this section.

Completion of piotective action

The protection system is so designed that, once
initiated, a protective action goes to completion.
Return to normal operation reguires action by the
operator.

Manual initiation

Switches are provided on the control board for manual
initiation of protective action. Failure in the
automatic system does not prevent the manual actuation
of the protective functicns. Manual actuation relies
on the operation of a minimum of eguipment.

Access

The design provides for administrative control of
access to all setpoint adjustments, module calibration
adjustments, and test points.

ldentification of protective actions

Protective channel identification is discussed in
Section 7.1.2.3. Indication is discussed in item t

below.
Information readout

The protective system provides the operator with
complete information pertinent to system status and
gafety. All transmitted signals (flow, pressure,
temperature, etc.) which can cause a reactor trip

will be either indicated or recorded for every channel,
including all neutron flux power range curre~ts (top
detector, bottom detector, algebraic difference, and
average of bottom and top detector currents).

Rev. OL=-0
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to the automatic high pressurizer pressure reactor trip ac-
tuating at a presrure sufficiently below the salely valve
setpoint.

For control failures whbich tend to emptv the pressurizer,
two-out-of-four loyic for safety injection action on low
pressure ensures that the protection system can withstand an
independent failure in another channel. In addition, ample
time and alarms exist to alert the operator of the need for
appropriate action.

7.2.2.3.5 Steam Generator Water Level

The basic function of the reactor protection circuits associated
with low-low steam generator water level is to preserve the
steam generator heat sink for removal of long texm residual
heat. Should a complete loss of feedwater occur, the reactor
would be tripped on low-low steam generator water level. 1In
addition, redundant auxiliary feedwater pumps are provided to
supplv feedwater to maintain residual heat removal capability
after trip. This reactor trip acts before the steam generators
are dry. This reduces the required capacity. increases the
time interval before auxillary feedwater pumps are required

and minimizes the thermal transient on the reactor coolant
system and steam jenerators.

Therefore, a low-low steam generator water level reactor trip

circuit is provided for each steam generator to ensure that

sufficient i1nitial thermal capacity i1s available in the steam

generator at the start of the transient.® Two-out-oi-four Thsert D
low-low steam generator water level trip lng.ic ensures a

reactor trip, i1f needed, evaen with an independent failure in

another channel used for control and when degraded by an

additional second postulated random failure.

A spurious low signal for the fesdwater flow cnhannel being
used for control would cause an increase in feedwater flow.
The mismatch between steam flow and feedwater flow produced by
the spurious signal would actuate alarms to alert the operator
of the situation in time for manual correction (see Figure
7.2-1, sheets 13, 14). If the condition continues, a two-out~-
of-feur high~high steam generator water level signal in any
loop, independent of the indicated feedwater flow, will cause
feedwater isolation and trin the turbine. The turbine trip
will result in a subseqguent reactor trip if power is above the
P-9 setpoint. The high-high steam generator water level trip
is an eguipment protective trip “reventing excessive moisture
carryover which could damage th -urbine blading.

In addition, the three-element feedvater controller incorporates
reset action on the level error signal, such that with expected
controller settings a rapid increase or decrease in tue flow
signal would cause only a small change in level before the
controller would compensate for the level error. A slow

Rev., OL=0
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Reid, J. B., "Process Instrumentation for Westinghouse
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1973. (Additicnal background information oniy.)

Lipchak, J. B., "Nuclear Instrumentation fystem," WCAP-8255,
January 1974. (Additional background information only.)

Katz, D. N., "Solid Stnte Logic Protcction System
Description," WCAP-7488-L (Proprietary), January, 1971
and WCAP-7672 (Non-Proprietary), .une 1¢71. (Additional
background information only.)

Gangloff, w. C. and Loftus, W. D., "An Evaluation of
Solid State Logic Reactor Protaction in Anticipated
Transients," WCAP-7706-L (Pronrietary) and WCAP-7706
(Non-Proprietary), July 1971.
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10.

11.

2.

13.

Reactor Trip

Pressurizer high pressure

Pressurizer high water
level

Lcw reactor coolant
flow

Reactor coolant pump
undervoltage

Reactor c¢oolant pump
under frequency

Low-low steam gener-
ator water level

Safety injection

CALLAWAY - SP

TABLE 7.2-1 (Sheet 2)

Coincidence Protection
Logic Interlocks
2/4 No interlocks
- g Interlocked with
P-7
2/3 in ay Interlocked with
loop P-7 and FP-6
1/4 Interlocked
with P-8
1/2 in bot:: Interlocked
busses with P-7
1/2 in both Interlocked
busses with P-7
2/4 in any No interlocks
loop
Coincident Interlocked with
with actua- P-11. (I1f reactor
tion of coolant is less
safety than 2000 psig, P-11
injection allows manual block)

Comments

Blocked below P-7

Low flow in one loop will cause
a reactor trip when above P-8,
and a low flow in two loops will
cause a reactor trip when above
P-7; blocked below P-7

Blocked below P-8

Low voltag on all busses
permitied bulow P-7

Under fregquency on one
motor in both busses will
trip all reactor coolant
pump breakers ané¢ cause
reactor trip; reactor trip
hlocked below P-7

T rsert F 7

See Section 7.3 for
engireered safety features
actuation conditions

Rev. OL-0
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10.

12.

13.

14.

15.

Rejctor Tr_p Sigmal

Pressurizer high water
level

Low reactor coclant flow

Res “tor couvlant pump
unagervoltage

Reactor coolant pump
under iregquency

Low- low st~ax generator
wat:r level

Tarbine trip
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TABLE 7.2-3 (Sleet 2)

Typical Rarge

Entire cylin&Grical
portion of pressurizer
{distance betwe~n taps)

0 to 120% of ratod flow

0 to 100% rated voltag:
SO to 65 Hz

t 6 feet approximately
from nominal full load
water level

Typical Trip
Accuracy

t 2.3% of full range
Ap between trps at design
temperature and pressure

t 2 SX of full flow within
raage of 70 to 100Y of full

flow

t 1

t 0.1 Hz

—PEOSe—LaRnge 0t FE6—tT—
200 pTre

Typical Time

1.2

c.3

0.7

0.3

See Keference 5.

el

0.3

¥The overzll allowable response time for each reactor u:ig channel is given in Table 3.3-2 of the \allaway Technical
€n cifications. The channel response

chinnei :ecaches the safety set point until the undervoltage trip coll in the reactur trip breaker ir de-energized.
The additional Time until the rods are free to fall into the co.e is 0.3 second, or “ess, for the breaker mechanism.

time value is the e

apsed time from when the p¢ ameter being sensed by the

Rev. OL-0
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AFAS-M is generated cn the occurrence of any one of
the fcllowing events:

1. Trip of both main frce:dwate: pumps (Manual blc:k of
the main feed pump trip signals is provided at the
main control hoard, and is indicated on the ESFAS
status panel. This block permits start:p and
shutdown of the plant without automatic start of
the AFPs, while allowing the AF?s to remain
available to respond to a demand from any other
sovrre.)

)
2. 2 out of 4 low-low level signals Jg\nny one stean
[

generator (et seolid slate Pprotecel susben

REV.

3. Manual AFAS-M initiation

The turbine-driven pump is started on the occurrence

of either of the following signals:

1. Manual start

2. Auxiliary feedwater actuation (AFAS-T)

AFAS-T is generated on the occurrence of any one of

the following events:

Loss-of-offsi;s;sower

Yo
2. Low=low level\ééjany two steam generators(at sclid state
Protection sys+cm3

Rev, 3. Manual AFAS-T initiation

The steam generator sample line containment isolation
valves and the steam generator blowdown isclation
valves are all automatically closed on the occurrence
of a safety-injection signal, a loss-of-offsite-power
gsignal, or ai AFAS. The signal which causes this
closure is reset automatically upon reset of the AFAS.

b. Logic
See Figure 7.3-1,
c. B,pass

There is no device level override on this system.

Rev. OL=0
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INSERTS FOR CHAPTER 7 OF FSAR

INSERT A

The Environmental Allowance Modifier (EAM) circuitry in the low-low
level channel proviies for two level setpoints correspondirj to an
adverse and a nors:( containment envirorment. The trip actua’ion
signal may then = delayed by the Trip Time Delay (TTD) timers
depending on the plant power level at the time that the Tow-low level
signal is sensed. A detailed description of the EAM/TTD design basis
and functional implementation is provided in Reference 5.

INSERT B

Additionally, for steam generator low-low level reactor trip, the
Environmental Allowance Modifier (EAM) circuitry allows for two
setpoints, one for a no*m:1 containment environment and another
enabled when an adverse environment s detected. Also, the Trip Time
Delay (T7D) allows possible time delays dependent on power levels.

INSERT C

places any applicable Environmental Aliowance Modifier (EAM) and/or
Trip Time Delay (TTD) functions into a conservative state.

INSERT D

Of the two available low-low level setpoints, one corresponding to an
adverse and one, a normal containment environment, the Environmental

Allowance Modific~ (EAM) enables the appropriate setpoint. This trip
is actuated on two-out-of-four low-low water level signals occurring

in any steam generator after the expiration of any enablcd Trip Time
Delay (TTD) system timers (see Section 7.2.1.1.2 and Reference §).

INSERT E

Leach, C. E., Gonaaware, B. L., Tuley, C. R., Erin, L. E., Miranda,
S., "Implementation of Steam Generator Low-Low Level Rzactor Trip
Time Delay and Environmental Allowance Modifier in the Callaway
Plant,"™ WCAP-11883 (Proprietary) and WCAP-11884 (Non-Proprietary),
August, 1988,

INSERT F
Two level setpoints coryresponding to normal and adverse

environments., Also trip may be delayed depending on plant power
level (Referenco §5).
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