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Exhibit B consists of existing and new Technical Specification pages with the
proposed changes highlighted on those pages.

Exhibit B

Prairie 1sland Nuclear Generating Plant

License Amendment Request Dated September 21, 1992

Proposed Changes Marked Up
On Existing Technical Specification Pages

affected by this License Amendment Request are listed below:

The existing and new pages

EXISTING PAGES NEW PAGES
T8.1-1 TABLE TS.1-1
T§.1-2 TABLE TS.3.5-2A (Pages 1 through 6)
TS.1-4 TABLE TS.3.5-2B (Pages 1 through 8)
78.1-5 TABLE TS.4.1-1A (Pages 1 through 5)
T5.1-7 TABLE T§.4.1-1B (Pages 1 through 7)
TS.1-8 TABLE TS.4.1-1C (Pages 1 through 4)
T§.2.3-3 B.3:5-%
15.2.3-4 B.3.6-3
TS.3.4-3
p o P TR,
TABLE TS.3.5-2 (Pages 1 and 2)
TABLE T§.3.5-3 (Pages 1 and 2)
TABLE T§.3.5-4 (Pages 1 and 2)
TABLE TS,3.5-5
TABLE TS§.3.5-6
T§.3.10-1
78.4.1-1
TABLE TS.4.1-1 (Pages 1 through 5)
TABLE TS.4.1-2B (Pages 1 and 2)
B.2.3-2
B.2.3-3
B.3.5-1
B.3.5-2
B.3.5-3
B.3.5-4
B.3.6-1
B.3.6-2
B.3.10-1
B.3.10-2
B.4.1-1
B.4.1-2
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78.1-1

1.0 DEFINITIONS

The defined terms of this section appear in capitalized type and are
applicable throughout these Technical Specifications.

AUXILIARY BUILDING SPECIAL VENTILATION ZONE INTECRITY shall exist when:

1. Single doors in the Auxiliary Building Special Ventilation Zone are
locked closed, and

2. At least one door in each Auxiliary Building Special Ventilation Zone air
lock type passage is closed, and

3. The valves and actuation circuits that isolate the Auxiliary Building
Normal Ventilation System following an accident are OPERABLE.

4, The Auxiliary Building Special Venti{lation System is OPERABLE,
CHANNEL CHECK

CHANNEL CHECK is a qualitative determination of acceptable OPERABILITY

by observation of channel behavior during operation, This determination shall
include comparison of the channel with otner independent channels measuring
the same variable.

{ CTION

A CHANNEL FUNCTIONAL TEST consists of injecting a simulated signal into
the channel as close to the primary sensor as practicable to verify
that it is OPERABLE, including alarm and/or trip initiating action.

CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel
such that it responds within the required range and accuracy to known values
of input. The CHANNEL CALIBRATION shall encompass the entire channel
including the sensors and alarm, Interlock and/or trip functions and may be
performed by any series of sequential, overlapping, or total channel steps
such that the entire channel is calibrated.

Ck {E!
A CHANNEL RESPONSE TEST consists of injecting a simulated signal into

the channel as near the sensor as practicable to measure the time for
electronics and relay actions, ineluding the output scram relay.



CONTAINMENT INTEGRITY
CONTAINMENT INTEGRITY shall exist when:

1. Penetrations required to be {solated during acclident conditions are
either:

a. Capable of being closed by an OPERABLE containment automatic
isolation valve system, or

b. Closed by manual valves, blind flanges, or deactivated automatic
valves secured in their closed positions, except as provided in
Svecifications 3.6.C and 3.6.D.

2. Bliné flanges required by Table TS.4.4-1 are installed.

3. The equipment hatch is closed and sealed.

4. Each air lock is in compliance with the requirements of Specification
3.6.M.

5, The containment leakage rates are within their required limits,

CORE ALTERATION

CORE ALTERATION is the movement or manipulation of any component within the
reactor pressure vessel with the vessel head removed and fuel in the vessel,
which may affect core reactivity. Suspension of CORE ALTERATION shall not
preclude completion of movement of a component to a safe conservative
position,

E

|

|

:

|

l

|

E The CORE OPERATING LIMITS REPORT is the unit-specific document that provides
; core operating limits for the current operating reload cycle. These

| cycle-specific core operating limits shall be determined for each reload cycle
|

in accordance with Specification 6.7 .A.6, Plant operation within these
operating limits is address.d in individual specifications.
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LIMITING SAFETY SYSTEM SETTINGS are settings, as specified in Section 2.3, for
automatic protective devices related to those variables having significant
safety functions.

MEMBERS OF THE PUBLIC

MEMBERS OF THE PUBLIC sh.:ll include all persons who are not occupationally
associated with the plant, This category does not include employees of the
licensee, its contractors, or its vendors. Also excluded from this category
are persons who enter the site to service equipment or to make deliveries.
This category does includs +vsons who use portions of the site for

recreational occupational other purposes
not assoclated with the p!
OFFSITE DOSE CALCULATION MANUAL (QDCM)

The ODCM is the manual containing the methodology and parameters to be used in
the calculation of offsite doses due to radicactive liquid and gaseous
effluents, in the calculation of liquid and gaseouvs effluent monitoring
instrumentation alarm and/or trip setpoints, and in the conduct of the
Radiological Environmental Monitoring Program.
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OPERABLE - OPERABILITY

A system, subsystenm, train, component or device shall be OPERABLE or have
OPERABILITY when it is capable of performing its specified function(s).
Implicit in this definition shall be the assumption that all necessary
attendant instrumentation, controls, normal and emergency electrical power
sources, cooling or seal water, lubrication or other auxiliary squipment that
are required for the system, subsystem, train, component or device to perform
its function(s) are also capable of performing their related support
function(s).

When a system, subsystem, train, component or device is determined to be
inoperable solely because its emergency power source is inoperable, or solely
because its normal power source is inoperable, it may be considered OPERABLE
for the purpese of satisfying the requirements of its applicable Limiting
Condition for Operation, provided: (1) its corresponding normal or emergency
power source is OPERABLE; and (2) all of its redundant system(s),
subsystem(s), train(s), component(s) and device(s) are OPERABLE, or likewise
satisfy the requirements of this paragraph.

The OPERABILITY of a system or component shall be considered to be estab-
lished when: (1) it satisfies the Limiting Conditions for Operation in
Specification 3.0, (2) it has been tested periodically in accordance with
Specification 4.0 and has met its performance requirements, and (3) its
condition is consistent with the two paragraphs above.

PHYSICS TESTS shall be those tests performed to measure the fundamental
characteristics of the core and related instrumentation. PHYSICS TESTS are
conducted such that the c.re power is sufficiently reduced to allow for the
perturbation due to the test and therefore avoid exceeding power distribution
limits in Specification 3.10.B,

Low power PHYSICS TESTS are run at reactor powers less than 2% of rated power,

POWER_OPERATION

POWER OPERATION ~f a unit is any operating condition that results when the
reactor of that vnit is critical, and the neutron flux power range instru-
mencation indicates greater than 2% of RATED THERMAL POWER.
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RATED THERMAL POWER

RATED THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolan. of 1650 megawatts thermal (MWt).

BEEUELING

A REPORTABLE EVENT shall be any of those conditions specified in Section
50.73 of 10 CFR Part 50.

SHIELD BUILDING INTECRITY

SHIELD BUILDING INTEGRITY shall exist when:

1. Each door in each access opening is clossd except when the access opening
is being used for normal transit entry and exit, then at least one door
shall be closed, and

2. The shield building equ.pment opening is closed.

3. The Shield Building Ventilation System is OPERABLE,

SITE BOUNDARY

The SITE BOUNDARY shall be that line beycnd which the land is neither owned,
nor leased. nor otherwise controlled by the licensee,
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SOLIDI F1CATION

SOLIDIFICATION shall be the conversion of wet wastes into a form that meets
shipping and burial ground requirements.

SOURCE CHECK

A SOURCE CHECK shall be the qualitative assessment of channel response when
the channel sensor is exposed to a source of increased radicactivity.

For example, the su
lopic speciftes ch

STARTUP OPERATION

The process of heating up a reactor above 200°F, making it 2ritical, and
bringing it up to POWER OPERATION,

THERMAL POWER

THERMAL POWER shall be the rotal reactor core heat transfer rate teo the
reactor coolant,

UNRESTRICTED AREAS

An UNRESTRICTED AREA shall be any area at o:r beyond the SITE BOUNDARY access
to which is not contrelled by the licensee for purposes of protection of
individuals from exposure to radiation and radiocactive materlals, or any arca
within the SITE BOUNDARY u~ed for residential guarters or for industrial,
commercial, imstitutional and/or recreational

purposes.
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76.2.3:3

Kby 9. aibd N
2.3 A 2.g Reactor coolant pump bus underveltage - 275% of normal voltage.
! h. Open reactor coolant pump motor breaker.

v Remeb el ebubant pakp buk b d Vo4 bage -
B B T e R Rt

4+ Reactor (oolant pump bus underfrequency - 258.2 Hz
L. Power range neutron flux rate.

1. Positive rate - €15¢ of RATED THERMAL POWER with a time j
constant »2 secouds |

|

|

2. Negative rate - s7% of RATED THERMAL POWER with a time |
constant 22 seconds

3. Other reactor trips

a. High pressurizer water level - £90% of narrow
range instrument span.

b. Low-low steam generator water level - 25% of
narrow range instrument span,

¢. Turbine Generator trip
1. Turbine stop valve indicators - closed

2. Low auto stop oll pressure - 245 psig

d. Safety injection - See Specification 3.5




2.3.B. Protective instrumentation settings for reactor trip interlocks shall
be as follows:

1.

P-6 Interlock:

Source range high flux trip shail be unblocked whenever inter-
mediate range neutron flux is =107'° amperes.

. P+7 Interlock:

"At power" reactor trips that are blocked at low power (low
pressurizer pressure, high pressurizer level, and loss of flow for
one or two loops) shall be unblocked whenever:

a. Power range neutron flux is 212% of RATED THERMAL POWER or,

b. Turbine load is 210% of full load turbine impulse pressure.

. P8 Interlock:

low power block of single loop loss of flow is permitted whenever
power range neutron flux is €10% of RATED THERMAL POVER.

. P+9 Interlock:

Reactor trip on turbine trip shall be unblocked whenever power range
neatron flux is 2508 of RATED THERMAL POUWER,

- P-10 Interlock:

Power range high flux low setpoint trip and intermediate range high
flux trip shall be unblocked whenever power range neutron flux {is
=9% of RATED THERMAL POWER.

f;, Control Rod Withdrawal Stops

1.

B ——

Block automatic rod withdrawal:

a. P-2 Interlock:

Turbine load s15% of ful) load turbine impulse pressure.
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T8.3.4-3

3.4.C. Stean Exclusion Systew

1.

The reactor coolant system average temperature shall not exceed
350*F unless both isolatiun dampers in each ventilation duct
penetrating rooms containing equipment required for a high energy
line rupture outside of containment are OPERABLE (except as
specified below):

. The actuation logic (ineluding teup

1f one of the two redundant steam exclusion dampers is
inoperable, the operable redundant damper may remain open for 24
hours. If after 24 hours, the damper remains inoperable, one of
the two dampers shall be clesed.

e se for one train

of steam exclusion may be inoperable for 24 hourl 1f after 24
hours, the actuation lcgic remains inoperable, one of the two
dampers shall be closed.

. 1f two redundant steam exclusion dampers or two trains of actuation

logic (including temperature sensors) are inoperable, close the

associated dampers within 4 hours.

0. Radioche.lstry

A reactor shall not be made or maintained critical nor shall reactor
coolan. system average temperature exceed 350°F unless the specific
activity of the secondary coolant system for that reactor is less than
or equal to 0.10 uCi/gm DOSE EQUIVALENT 1-131. 1If these condition:
cannot be satisfied, within one hour initiate the action necessary to
place the unit in HOT SHUTDOWN, and be in at least HOT SHUTDOWN within
the next 6 hours and reduce reactor system coolant average temperature
below 350°F within the followirg 6 hours.
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gteam Exclusion System

1. The reactor coolant system average temperature shall not exceed
350°F unless both isolation dampers in each ventilation duct
penetrating rooms containing equipment required for a high energy
line rupture outside of containment are OPERABLE (except as
specified below):

a. If one of the twe redundant steam exclusion dampers is
inoperable, the operable redundant damper may remain open for 24
hours. 1f after 24 hours, the damper remains inoperable, one of
the two dampers shall be closed.

b. The actuation logic (ineluding temperature ) for one train
of steam exclusion may be inoperable for 24 houtn If after 24
hours, the actuation logic remains inoperable, one of the twe
dampers shall be closed.

2. If two redundant stcal..xclqsiun dampers or two trains of actuation

logie (fnelud

assoclated dnuporihvithtn 4 hours.,
D Radiochemistry

A reactor shall not be made or maintained critical nor shall reactor
coolant system average temperature exceed 350°F unless the specific
activity of the secondary coolant system for that reactor is less than
or equal to 0.10 ufi/gm DOSE EQUIVALENT 1-131. 1If these conditions
cannot be satisfied, within one hour initiate the action necessary to
place the unit in HOT SHUTDOWN, and be in at least HOT SHUTDOWN within
the next 6 hours and reduce reactor system coolant average temperature
below 350°F within the following & hours.
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3.5 INSTRUMEFTATION SYSTEM pon A e
? Applicability .
\.
‘- Applies to protection systew instrumentation, S ——— e
z
E Objectives 3
i To provide for automatic initiation of the engines: Fav - = o e
5 event the principal process variable limits are erxiec &2 - e e T e - 3
f conditions of the reactor trip and engineered sai:i- szus e e o ik 3
necs sary to ensure reactor safety. e T T
| dudotfto it -
!
; A. Limiting set points for instrumentation whic: .= _ =z ;- = ~—— i
1 engineered safe*y features shall be as state: . . ¢ = - TR
? E. For on-line testing or in the event of failuw: -oo.p0- - e
‘ in.trumentation channs | plant operation she.. =siza — TR
° RATED THERMAL POWER in accordance with Table: T . 4 gme K —
1 T§.3.5-628. -
, e pect i es Biibiem pepFee of Reduhdanoy oo o I —————— e e
b be i ed ateat Bl 1o Lhe edquitemei am NS e
| et aiododotdon-ob Jeblee- T8 3 54 thiouph T .
bodhthe—event—of sub-sv6temn Rt Fame R ba tbon e oo e et e e
Apeciiroab ol g o b b Fequit edbobib el el - LIPS e —— e
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SEE NEW TABLE TS.3.5-2A #evieteriins
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TABLE T5.3 . 5-2 (Page 2 of 2)

INSTRUMENT OPERATING CORDITIONS FOR REACTOR TRIP

1 e ik 0 W A
MINIMUM MINTMUM FERMISSIBLE OPER ACTION TF
OPERABLE DEGREE OF BYPASS COBBITIONS OF COUMN
FUNCTIONAL UNIT CHANNELS _ REDUNDANCY  CONDITIONS(1) 7OR 2 CANNOT BE MET
13. Underveltage 4KV RCP Bus 1/bus 1/bus Haintain het shutdouwn
14, Underfrequency 4KV Bus /bus 1/bus Haintain hot shutdown
.—.v—ﬂod—po.&t&oa—d.w&.&&.u~— : + Do l)l;l‘l§1rlz[) g data desguiaad Lo
b Guadrant—pover—tils 3 b A F5—3- 303 and-35-3 30—
16. RCP Breaker Open 2 Maintain hot shutdown
17. Safety Injection
Actuwation Signal 2 1 Maintain hot shutdown
18. Automatic Trip Logic including
Reactor Trip Breakers¥* 2 1 Notes 3, 4
Note 1. Automatic permissives not listed
Note 2: When bypass condition exists, maintaig hormal operation
Rote 3: With the number of operable cha s one less than the ninimum operableNchannels requirsment, be in at
least hot shutdown within 6 he ; however, one channel may be bypassed fidx up to & hours for swrveillance
testing per Specification 4. provided the other channel is operable.
Note 4:

When in the hot shutdown €ond  fon with the nusher of operable channels one less

channels requirement, p€store the inoperable chamnel to operable status within 48
trip breakers withi he next hour.

F.P. = Full Power

= One additiongl channel may be taken out of service for low power physics testing

ok = Includes

channe }J shall be considered inoperable.

foth undervoltage and shunt trip circuits and if cither civeunit becomes inoperable the respe

the minismwm operable
IS or open the reactor

ive

et iaiee  VI§'C’
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FUNCT LONAL_UNIT

TABLE T5.3.5-3

T S ———

SAFETY INJECTION

b.

CONTAINMENT SPRAY

b,

Manaal
High Cont sinment Pressure

Steam Gene:ator Low Steam
Pressure/Loop

Preseurizer Low Pressure

Manual

Hi-Hi Contai
sSure (

INSTRUMENT OPERATING CONDITIONS FOR EMERGENCY COOLING SYST™M

e A

primary pressure
less than 2000 peig

primary pressure

OPERATOR ACTION 1
CONBITIONS OF COLIMH
2 CANNOT BE MET

H

&4

shut down

st down

shut down

shut down

R

L

LR

L]

LA

Pp——
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TABLE TS5.1.5-3 (cont inwed )}

INSTRUMENT OPERATING CONDITIONS FOR EMERCENCY COOLING STSTEMS

! 2 3
MINIMM MINiMIM PERMISSITLE
PERATING DBECREE OF BYpASS
FUNCTIONAL, UNIT CHANNFELS REDURDANCY coubiTions
3. AUXILIARY FEEDWATER
a. Steam Cenerator Low-low 2 i
Water Level
b. Undervoltage on 4.16 KV 2/bus /bus
Buses 11 and 12 {21 and 22 Unit 2}
(Start Turbine Drivenm Pump only)
c. Trip of Main Feedwater Pumps 1 pgmp 1/ pump
d. Safety Injection #ee 1t Bo. 1)
€. Manual 2 I

* - Must sctua two switches simoltaneously.

LE mipfinum conditions are not met within 26 hours, steps shall be taken on the affected unit
to place the wnit in cold shutdown conditions.

OPFERATOR ACTHBR IF

/

4

CONPITIONS OF O0LuMN
I O 2 CANNOT BE MET

ot

Hot

LI

Thest

shint down

st down

shart down

ahnt down

shiart dorsms

qT-$'€'SL A'TdV.L MAN TAS
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TABLE 75.3.5-4 (Page 1 of 2) !
STRUME O NG © ITIONS FOR 150 1ON FUNCTIONS |
i 2 3 &
MINIMUM M MUM PERMISSIBLE OPERATOR ACTION 1F
OFERABLE DECRZE OF BYPASS WONDITIONS OF COLUMN
FUNCYTJONAL UNIT CHANNELS REDUNDANCY coNpITIONS 1 OR 2 CANNOT BE MET |
:
1. CONTAINMENT ISOLATION |
2]
a. Safety Injection (See Item No. 1 of Table .5-3) Hot Slustdown* s g !
b. Manual 2 I Hot Shutdown %
2. CONTATNMENT VENTILATION ISOLATION s
a. Safety Injection (See Item MG, 1 Table T5.3.5-3) Maintain Purge and Inservice Pt - |
Valves closed if (1) conditions
b. High Radiation in Exhaust Air 2 1 of a, b, or ¢ cannot be met abe i
COLD SHUTDONS ox () 31 comditi ooy |
<. Manual 2 I of b or ¢ cannot be met during —_
fuel bandilng in contaimment ,
3. STEAM LINE ISOLATION —
w
4. Hi-Bi Steam Flow with-Safety 2/1loop 1 ot Shutdown# ;‘)
injection E.
U
b. Wi Steam Flow’and 2 of 4 Low T, . 2/loop 1 Hot Shuqun* g
with Safepd Injection
c. Hi (Mtainment Pressure 2 1 Hot Shutdownt#*
d _Manual 1/loop - flot Shutdown®* . i :

**If winimum conditions are not met within 24 hours, steps shall be ta%en on the affected unit to place the
unit in COLD SHUTDOWN conditions.
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SEE NEW TABLE TS.3.5-2B  cepeioion
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TABLE TS.3.5-5

INSTRUMENT OPERATING CONDITIONS FOR VENTILATION SYSTEMS

1 2 3 4
MINIMUM MINIMUM PERMISSIBLE OPE R ACTION IF
OPERABLE DEGREE OF BYPASS C ITIONS OF COLUMN
FUNCTIONAL UNIT CHANNELS REDUNDANCY CONDITIONS OR 2 CANNOT BE MET
1. SHIELD BUILDIRG LATION
SYSTEM (SBVS)
a. Safety Injection Sign Hot shutdown
to Start Fans
b. Pressure Difference Hot shutdown
Signal for Recirculation
Damper Control
2. AUXILIARY BUILDING SPECIAL

S=5'E7'SL *1qey

VENTILATION SYSTEM (ABSVE)

a. Safety Injection Signal 2
to Start Fans and
Isolate Normal Ventila-
tion System

Hot shutdown

aaraTaa
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TABLE TS.3.5-6

INSTRUMENT OPERATING CONDITIONS FOR AUXILIARY ELECTRICAL SV3

| i 2 3

| HINTMUM MINIMUM PERMISSIBLE OFE OR ACTION 1F

: OPERABLE DEGREE OF BYPASS ITIONS OF COLUMN

i FUNCTIONAL UNIT CHANNELS REDURDANCY CONDITIONS | OR 2 CANNOT BE MET

J —_ R—

@ 1. Degraded Vaoltage 1/ 1/Bus -—- Place inoperable channel in the

4KV Safepuar 's Busses tripped condition within one hour

or be In hot shutdown. **+

g 2. &a. Loss of voltage 1/Bus — Place inoperable channel in the
1 4KV Safeguard tripped condition within one hour
Bus (901) or be in hot shutdown *+**
b. Loss of voltage 1/8Bus -— Place inoperable channel in the
i 4KV Safeguard tripped condition within one hour
' Bus {55%) or be in hot shutdown %%+

ST p————

*4%A If minimum ¢
stiutdown

itions are not met within 24 hours, steps shall be taken to place the unit in
ftions.

PP R——

it e
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FUNCTIONAL UNIT

Manual Reactor Trip

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

3. Power Range, Neutron Flux,
High Positive Rate

4. Power Range, Neutron Flux,
High Negative Rate

5. Intermediate Range, Nevtron Flux

6. Source Range, Neutron Flux
a. Startup
b. Shutdown

7. Overtemperature AT

8. Overpower AT

(a)

(b) Below the P-10 (Low Setpoint Power Range Neutron Flux Interlock) Setpeint.

(c) Below the P-6 (Intermediate Range Neutron Flux Interlock) Setpoint.

TABLE TS.3.5-2A (Page 1 of 6)
REACTOR TRIP SYSTEM INSTRUMITTATION

MINIMUM

TOTAL NO, CHANNELS CHANNELS APPLICABLE
OF CHANNELS I0 IRIP OPERABLE MODES

2 1 2 A L B

2 1 2 c(.)' D‘.’. E(n)

4 2 3 A, B

4 2 3 A™ B

4 2 3 AL B

4 2 3 A, B

Z 1 2 A 3

2 1 2 Bt=?

2 1 2 c(c)' D(‘)' A

4 2 3 A, B

4 2 i A, B

When the Reacter Trip Breakers are closed and the Control Rod Drive System is capable of rod

withdrawal .

NN

Add

(9 3o 1 e¥ey)
V26 € SL TI9VL




TAB IS.3.5-2A (Page 2 of 6)

REACT NS ON
MINTMUM
TOTAL RO, CHANNELS CHANNELS PLICAB
FUNCTIONAL UNIT OF CHANNELS I0 TRIP OPERABLE MODES ACTION
9. Low Pressurizer Pressure 4 2 3 A 6
10. High Pressurizer Pressure 3 2 2 A LB 6
11. Pressurizer High Water Level 3 2 2 A 6
12. Reactor Coolant Flow Low 3/1lo0p 2/loop 2/loop A 6
13. Turbine Trip
a. Low AST 0il Pressure 3 2 2 A &
b. Turbine Stop Valve Closure 2 2 1 B (3
14. Lo-lo Steam Cenerator 3/5C 2/SG in 2/8C in AL B (3
Water Level any SG zach SG
15. Undervoltage on 4.16 kV Buses 2/bus 1/bus on 2 on one A 11
11 ané€ 12 (Unit 2: 21 and 22) both bus
buses
7~ =3
25 %
®h
o 3
w
o .
-
= w
o
>
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IABLE T5.3.5-2A4 (Page 3 of 6)

MINTMUM
TOTAL NO. CHANNELS  CHANNELS  APPLICABLE
FUNCTIONAL UNIT OF CHANNELS I0 TRIP OPERABLE MODES ATION
16. Loss of Reactor Coolant Pump
a. RCP Breaker Open 1/punp 1 i/ pump A 1
b. Underfrequency 4kV bus Z,/bus 1, bus on 2 on one A 11
both bus
buses
17. Safety Injection Input 2 1 2 A B 7
from ESF
18. Automatic Trip an® Interlock Logic 2 1 2 A, B 7
2 1 2 cle) B D(-) J AL 8
19. Reactor Trip Breakers 2 1 2 A, B 9
2 1 2 cle: 5 pie? y El(®} 8
20. Re.ctor Trip Bypass Breakers 2 1 1 (d) 10

(a;

(a)

When the Feactor Tr'p kreakers are closed and the Control Rod Drive System is capable eof rod
wihdrawal .

When the Reactor Trip Bypass Breakers are racked in and closed for bypassing a Reactor Trip Breaker
and the Control Red Sysrem is cupable of rod vithdrawal.

AN

(9 3o ¢ o9eyg
¥Z-6'¢'SL T19VL



ACTION 1:

ACLIGH 2:

TABLE 3.5-2A (Page 4 of 6)

Action State ts

With the number ~f OPERABLE channels
one ler< than the Total Namber of
Channels, vestore *he inoperable channel
to OPERABIE status within 48 hours eor be
in at least HOT SHUTDOWN within the next
6 hyrs.

With the number of OPERABLE chamnels
less than the Tetal Number of Chamnels
FOT STANDBY and/or POWER OPERATION may
proceed provided the following
conditions are satisfied:

a. The inoperable channel is placed in
the tripped condition within 6 hours;

b. The Minizum Channels OPERABLE
requirement is met; however, the
inoperable channel may be bypassed
for up to 4 hours for surveillance
testing of other channels per
Specification 4.1; and

c. I1f THERMAL POVER i{s above 85% of
RATED THERMAL POWER, then determine
the core guadrant power balance in
accordance with the requirements of
Specification 3.10.C.4.

d. One additional channel may be taken
out of service for low power PHYSICS
TESTS.

ACTION 2:

ACTION &:

ACTION 5:

With the number of chanpels OPERABLE one
less than the Total Number of Chamnels and
with the THERMAL POWER lewel:

4. Below the P-6 (Intermediate Range
Neutron Flux Interlock) Setpoin.,
restore the inoperable channel te
OPERABLE status pric: to increasing
THERMAL POWER above the ™-6 Setpoint.

b. Above the P-6& (Intermediate Range
Neutron Flux Interleock) Setpoint but
below 10% of RATED THERMAL POWER,
restore the iropsrable chanrel teo
OPERABLE status prior to increasing
THERMAL POVER above 10% of RATED THERMAL
POVER.

With the number of OPERABLE cham.els one
less than the Total Number of Chamnels
suspend all operations invelving positive

reactivity changes.

With the number of OPERABLE channels
one less than the Total Number of
Channels restora the inoperable
channe! to OPERABLE status within 48
hours or within the next hour open the
reactor trip hre %ers and suspend all
operations invelving positive

reactivity changes.

Add

(9 jo v #deyg)
V2§ € S1 T8V



ACTION 6:

ACTION 7:

ACTION 8:

TABLE 3.5-7A (Fage 5 of 6)

Action lLtatements

With the number of OPE[ABLE channels
one less than the Total Numbetr of
Channels, HOT STANDBY and/or POWFR
OPERATION may proceed provided the
following cuonditions are satisfied:

a. The inoperable channel is placed in
the tripped condition within 6 hours,
and

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable chammel may be bypassed
for up to 4 hours for surveillance
testing of other channels per
Specification 4.1.

With the number of OPERABLE channels one
less than the Total Number of Chamnels,
restore the inoperable channel to
OPERABLE status within 6 hours or be in
at least HOT SHUTDOWN within the next 6
hours; however, one channel may be
bypassed for up te 8 hours for
surveillance testing per Specification
4.1 provided the other channel is
OPERABLE.

With the number of OPERABLE channels one
less than the Total Number of Channels
restore the inoperable channel to
OPERASLE status within 48 hours or open
the reactor trip breakers within the
next hour.

ACTION 9:

ACTION 19:

a. With one of the diverse trip features
(Undervoltage or Shunt Trip
Attachmrat; {roperable, resore it te
CTFRABLE statv  within 48 hours or
declare the *~ ocaker inonerable and
apply the requirements of b below.
The breaker shall not be bypassed
while one of the diverse trip features
is inoperable, except for the time
required for performing maintenance
and testing to restore the diverse
trip feature to OPERABLE status.

b. With one of the Reactor Trip Brezakers
otherwise inoperable, be in at least
HCT SHUTDOWN wichin 6 hours; howsver,
one Reactor Trip Breaker may be
bypasred for up to 4 hours for

surveillance testing per Specification

4.1, provided the other Reacter Trip
Breaker is OPERABLF.

With the Reactor Trip Bypass Breaker
inoperable, restore the Reactor Trip
Bypass Breakev to OPERABLE status
orior to using the Reactor Trip

i'yp ass Breaker to bypass a Reactor
Trip Breaker. If the R2actor Trip
Bypass Breaker is ricked in and
closed for bypassing a Reacter Trip
Breaker and it becomes inoperable, be
in at least HOT SHUTDOWN within 6
hours. Restore tne Bypass Breaker to
OPERABLE status within the next 48
hours or open the Bypass Breaker
within the following hour.

ATY
(9 30 g a%eq)
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TABLE 3.5-2A (Page 6 of 6)
A_C_tiﬂ Statements

ACTION 11: With the number of OPERABLE channels ACTION 19: MJT USED
less than the Total Number of Channels,
POWER OPERATION may proceed provided
the following conditions are satisfied:

a. The inoperable channel(s) is placed
in the trippe’ condition within 6
hours, and

b. The Minimum Channels OPERABLE
requirement is met; however,K the
inoperable channel(s) may be
bypassed for up to 4 hours for
surveillance testing of other
channels per Specification 4.1.

ACTION 12: NOT USED

ACTION 1Z: NOT USED

ACT, N 14: ROT USED

ACTION 1iS. NOT USED
o~ 3
25 e
ACTIOM 16: HOT USED sk
o -3
e
ACTION 17: } T USED .
N w
e
>

ACITON 18: NOT SED
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TABLZ TS.3.5-2B (Page 1 of 8)

e e e

IOTAL NC,
FUNCTIONAL UNIT QF CHANUELS
1. SAFETY TNJECTION
a. Menual Izitiation 2
“. Hipgh Containment Fressure 3
27, Steam Cenerator Low steam 3/Loop
Pressure/Loop
d.Pressurizer Low Pressure 3
e. ASutomatic Acruation Logic 2
and Actuation Relays
2. CONIAINMENT SPRAY
a. Manual Initiation 2
b. Hi-Hi Contai-went Pressure 3 channels
with 2
sensors per
channel
c. Av-omatic Actuation Logic and 2

Accuation Relays

{~) Trip funetion may be blocked in this MODE below a Reactor Coolant System Pressure of 2000 psig.

2 in any

N

2

1 sensor
per
channel
in all 3
chamnels

1

1 sensor
per

in all 3
channels

23
24

24

24

20

23

21

20

AZY
(g 30 1 o9vyq,
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TABLE T5.3.5-2B (Page 2 of 8)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

3. CONTAINMENT ISOLATION

&a.

b.

Safety Injection
Manual

Automatic Actuation Logic and
Actuation Relays

4. CONTAINMENT VENTILATION ISOLATION

Safety Injection

Manual

Marual Containment Spray
Manual Containment Isolation
High Radiatien in Exhaust Air

Automatic Actuation Logic
and Actuation Relays

See 1 above for all Safery Injection imtisting fonctions and reguirements.
2 1 2 A, B, C, D

2 1 2 A, B, C D

See 1 above for all Safery Imection nitmating fanctiors and requirem s
2 1 2 b)

See 2a shove for Manva! Contsnment Spray requirements.

Sec 3 above for Manual Contsinment Isolaton requirements.
2 1 2 (b)
2 1 2 (b}

(b) Whenever CONTAINMENT INTEGRITY is required and either of the contaimment purge sy m=s are in
operation.

23

20

22

AR
(g 3o g ofng)
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TABLE TS.3.5-2B (Page 3 of 8)

e e e e e e e

FUNCTICNAL "™IT OF CHANNELS I0 IRIP OPERABLE MODES
S. STEAM LINE TSOLATION
a. Manual 1/Loop 1/Loop 1/Loop A, B, C,
b. Hi-Hi Containment Pressure 3 2 2 A, B, C,
¢. Hi-Hi Steam Flow with Safery
Injection
1. Hi-Hi Steam Flow 2/Loop 1 in any 1/Loop A, B, G,
Loop
2. Safety Injection See 1 stuve for sll Safety Injection initiating functions and reguirements.
d. Hi Steam Flow and 2 of & Low
Tave with Safety Injection:
1. Hi Steam Flow 2/Loop t in any 1/Loop A, B, C,
Loop
2. Tave 4 2 3 A, B, C,

3. Safety inizction See | above for all Safety Imjection mitsting fonctions and requirem-nts.

(c) When reactor coolant system average temperature is greater than 350°F anéd either mais
valve is open.

(d; When resctor cocolant system average temperature is greater than 520°F and either main
valva is open.

D(c)

D(t)

D(c)

D("

pie

ACTION

27

24

29

29

7%

team isolation

steam isolation

ARY

(g Jo ¢ o¥wy)
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IABLE T5.3.5-28 (Page & of 8)

MINTNUM
TOTAL NO. CHANNELS CHANNELS
TUNCTIONAL UNIT OF CHANNELS T0 TRIP OPERABLE
5. STEAM LINE TSOLATION {(continued)
e. Automatic Actuvation Leogic and 2 i 2
Acteation Relays
6. FEEDWATER 1SOLATION
a, Hi-Hi Steam Ceneratcer Level 3/86 2/5€C in 2/8G in
any SC =ach SC

b. Safery Injection

c. Reactor Trip with 2 st 4
Low Tave (Main Valves oniy):

1. Reactor Trip 2 1 2
2. Low Tave &4 2 3
4. Automatic Actuation Logic 2 1 2

and Actuation Relays

{c) Vhen reactec~ coolant system average temperature is greater than 350°F and either main steam isolation

valve is open.

APPLICABLE

MODES ACTION
A, B, c, p=? 25
A, B 24

See 1 above for all Safety Injection initiating functions and requirements.

A, B 28
A. B 26
A, B 28

a%

=

%

L

o

"~

S
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TABLE TS.3.5-28 (Page 5 of %)

7. AUXILIARY FEEDWVATER
a. Mamual

b. Steum Generator Low-Low
Water Level

c. Undervoltage on 4.16 kV Buses
11 and 12 (Unic 2: 21 and 22)
{Start Turbine Driven Pump

only)

d. Trip of Mzin Feedwater Pumps
1. Turbine Driven
2. Motor TNriven

e Safety Injection

f. Automatic Actuation Legic
and Actuation Relays

OF CHANNELS I0 TRIP OPERABLE  MODES
2 i 2 A, B, C, ™
3/5C 2/56 in 2/SC in A, B, C, p'®
any SC each £C
2/bus 1/bus on 2 on one A B
both Yus
buses
z 2 2 A B
2 2 2 A, B

Sce | above for all Safoy insection in lsting fuactions and requirements.

2z 1 2 A, B, C, D™

(e) When reactor cosiant sysiem average temperature is greater than 356°F.

26

24

29

26

26

AdY
(g 10 ¢ afwey)
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IABLE T75.3.5-2B (Page 6 of &)

P e ———

FUNCTICNAL UNIT OF CHANNE] To TRIP  OPERABLE  MODES CTION
8. 1G53S OF POUER

Ty

; a. Loss of Volrage {(50%)

; Coincident with Degraded

: Voltage ' 90%) or Loss of

' Voltage {55%) Ceincident
with Degraded Voltage {(%0%}

1. Lloss of Yeltage 4Gkv 2/Bus 1/Bi s i/Bus A, B, C. D 29
Safeguards Bus {90%) with
Degraded
Veltage
on other

phase

2. Loss of Voltage 4lkv 2/Bus i/Bus 1/Bus A B C. D 29
Safeguards Bus (55%) with

- Degraded

Voltage

on other

3. Degraded Voltage &4kv 2/Bus 1/Pus 1/Bus A, B, C, D 29
Safeguards Bus (90%) with
ioss of
Voltage
55% or
90% on
othe:

ARY
(8 30 9 oftlng)
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TABLE T1S.3.5-2 (Page 1 of 2)

THSTRUMENT OPERATING CONDITIONS FOR REACTOR TRIP

MINIMUN MINTM PERMISSIBLE
OPERABLE DECREE OF BYPASS
FUNCT TORAL UR CHANNELS  wepowpancy  commrrions(t)

Manual 2

Nuciear Flux Power Ran
low setitug

high setting

positive rate

negat ive raie

Huclear Flux latermediate
Hange

greater than
102 F.r.

1 of 2 Inter-
medlate range
channels pgreater
then 10 "% amps

Noclear Flux Source Range

Overtemperature AT
Overpower AT

Low Pressurizer Pressiare
Hi Pressurlzer sressure
Preseurlizer-Ni{ Water Le

10T F.7r.) 2/ loop 1/100p
(1% F.Pr.) 2/ 1oop 1/ 1s0p

lLow Flow In one |
Low Flow both 1

Tue ine Trip

am Cenerator 2/1oup 1/ loop

Notes §,

Malatain

Matntaln
Bote 2

Malntain
Hote 2

Matntaln
Malntain
Maintain
Malntain
Malntain
MHalntain

Matnt: o

‘“

hort

hat

hert

bt

shut down

shut donin

shut down

shot down
shut down
shut dowe

C whet dow,

ahut down

L shat down

SOZ of

shut down

s VIS'E'SL ATV MAN J4S
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TABLE T5.

el s i A e £ —— - L PR TEEREN., —

3. %13

INSTRUMENT OPERATING CONDITIONS FOR EMERGENCY COOLING SYSTEM

b

™

FURCTIONAL ONIT

1. SAFETY INJECTION

Manual
fligh Containment Pressure

Steam GCenerator Low Steam
Pressure/Loop

Pressurizer Low Pressure

2. CONTAINMENT SPRAY

a.

b,

Manual

Hi-li Cont aipdent Pres-
sure (Containment Spray)
Channel a

Channel b

Channe! ¢

Logic

1
MENIMUM
OPERABLE
CRARNELS

NN

2 3
MINIMUM PERMISS
DEGREE OF BYPASS
REDUNDANCY  COPITIONS

i
I

primary pressure
less than 2000 psig

i primary pressure
88 than 72000 psig

- S ——m— S—

i
OFERATOR ACTION I¥F
CONDIYIONS OF CovLumy
_l_p_r 7 CANNOT BE MET

Hot shatdown **
Mot shut down *4

-
ot shutdown *+

Hot shutdown *#

47-¢°¢€'SL ATdV.L MAN J4S

ot shutdown **

Hot shat down * &

e ——
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TABLE TS.3.5-3 {cont inued)

i 2 4
MINIMIM ML PERMISSMLE OFEHRATON ACTION I F
UPERATING DEGREE O, 58 CONBITIONS OF COLUMN
FUNCTLONAL UNIT CHANNELS REDUNDANCY MTTONS I OR 2 CANNOT BE MET

3. AUXTILIARY FEEDWATER

a. Steam Ceneratoer Low-low

Haot
Water Level
b, Undervoltage on 4.16 KV Hot
Buses 11 and 12 (21 and 22 Ueit 2)
(Start Turbine Driven Pump only)
c. Triy of Main Feedwater Pumps ot
d. Safety Injection Hot
e. Manual Hat

* -~ Mast actua two switches simultaneously.

- 1L migdmom conditions are not met within 24 hours, steps shall be taken on the affected unit

ace the enit in cold shutdown conditions.

shiat down

shut down

shut down

shut down

shut down

dT-$'€'SL ATIVL MAN d4S
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TABLE TS . 3.5-4 (Page 1 of 2)

INSTRUMENT OPERATING CONDITIONS FOR ISOLATION FUNCTIONS

i 2 3
MINIMUM MINTMUM PERYISSIBLE OPERATOR ACTION 1F
OPERABLE DEGREE OF BYPASS DITIONS OF COLUMN
FUNCTIONAL UNIT CHANNELS REDUNDANCY CONDITIONS 1 OR 2 CANNOT BE MET

1 CONTAINMENT ISOLATION

a. S~ fety Injection (See ITtem No. 1 of Table T53.5-3) ot Shurdown#*

b. Manual Hot Shutdown

ro

CONTATNMENT VENTILATION ISOLATION
a. Safety Injection {(See Item Table T5.3.5-3) Maintain Purge and Inservice Pu
Valves closed if (1) conditions
of a, b, or ¢ cammot be wet abe
COLD SHUTDOWN or (2) if co. lie?
of b or ¢ cannot be met during
fuel handling in containment.

b. High Radiation in Exhausr Air 2
c. Manual

3. STEAM LINE ISOLATION

a. Hi-Hi Steawm Flow with
injection

2/1oop 1 fot Shutdownt*

11 Sl

gT-$'¢'SL A TdVL MAN d4S

2 of 4 Low TM 2/l oop i Hot Shat
with Safe Injection

itaimnment Pressure 2 1 Hot Shutdown#*

Hot Shutdownk

.
-
(AT NI XY
e

A*1f minimus conditions are not met within 24 hours, steps shall be taken on the affected unit teo place the
unit in COLD SHUTDOWNH conditions,

s
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SEE NEW TABLE TS.3.5-2B
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TABLE TG.3.5-5

INSTRUMENT OPERATING CONDITIONS FOR VENTILATION SYSTEMS

1 2 3
MINTMUM MINIMUM PERMISSIBLE ‘ OR ACTION IF
OPERABLE DEGREE OF BYPASS COPOITIONS OF COLUMN
FUNCTIONAL UNIT CHANNELS REDUNDANCY CONDITIONS OR 2 CANNOT BE MET

R P —

S-S E°SL °14dRy

SHIELD BUILDING VE
SYSTEM (SBVS)

a. Safety Injection Sign Hot shutdown

to Start Fans

b. Pressure Difference
Signal for Recirculation
Damper Control

Hot shutdown

AUXILIARY BUILDING SPECIAL
VENTILATION SYSTEM (ABSVS)

a. Safety Injection Sigr 1 2
to Start FPans and
Isolate Normal Ventila-
tion System

ot shutdown

daraTada

ETR———



TABLE T5.3.5-6

INSTRUMENT OPERATING CONDITIONS FOR AUXTLIARY ELECTRICAL SYST

Place inoperable chammel in the
tripped condition within one hour

Place inoperable channel in the
tripped condition within one hour

Place inoperable channel in the
tripped condition within one hour

1 2 3
MINIMUM MINIMUM PERMISSIBLE OPE OR ACTION 1F
OPERABLE DEGREE OF BYPASS DITIONS OF COLUMN
FUNCTIONAL UNIT CHANNELS REDUNDARCY CONDITIONS I OR 2 CANNOT BE MET
1. Degraded Voltage 1/Bus e
4¥V Safeguards Busses
or be in hot shutdown.®**
2. a. Loss of voltage Bus ——
4KV Safeguard \\\
Bus (90%) or be in hot shutdown *#*%
b. Loass of voltage i/Bus -~
4%V Safeguard
Bus (55%)

*%% If minimum ¢
shutdown

ditions are not met within 24 hours, steps shall be taken to place the uwait in

or be in hot shutdown #***

47-$'¢'SL A'TdVL MAN d4S



TABLE TS.3.5-2A (Page 1 of 6)
REACTOR TRIP SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE MODES ACTION
1. Manual Reactor Trip 2 1 2 A, B 1
2 1 v C(", D(", gla B

2. Power Range, Neutron Flux

a. High Setpoint 4 2 3 A, B 2

b. Low Setpoint 4 2 3 A3 2
3. Power Range, Neutron Flux, 4 2 3 A, B 2

High Positive Rate
4. Power Range, Neutron Flux, 4 2 3 A, B 2

High Negative Rate
5. Intermediate Range, Neutron Flux 2 1 2 A® B 3
6. Source Range, Neutron Flux

a. Startup 2 1 2 Bt 4

b. Shutdown 2 1 2 G B e 5
7. Overtemperature AT 4 2 3 A, B 6
8. Overpower AT 4 2 3 A, B 6

AZY

(a) When the Reactor Trip Breakers are cleosed and the Control Rod Drive System is capable of rod
withdrawal .

{b) Below the P-10 {Low Setpoint Power Range Neutron Flux Interlock) Setpoint.

(9 30 1 #8eq)
¥Z-6'€'S1 T19VL

(c) Below the P-6 (Intermediate Range Neutron Flux Interlock) Setpoint.




FUNCTIO! UNIT

-

10.

11.

12,

13.

14,

33,

iow Pressurizer Pressure

High Pressurizer Pressure
Pressurizer High Water Level
Reacter Coolant Flow Low
Turbine Trip

a. Low AST 0il Prassure

b. Turbine Stop Valve Closure

Lo-Lo Steam Generator
Water Level

Undervoltage on 4.16 xV Busec
11 and 12 (Unit 2: 21 and 22}

REACTO

JABLE TS.3.5-2A (Page 2 of 6)

P SYSTEM INSTRUMENTATION
MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
OF CHANNELS TO TRIP OPERABLE MODES
4 Z 3 A
3 2 2 A,
3 2 2 A
3/l1lo0p 2/1o0p 2/1loop A
3 2 2 A
2 2 1 A
3/8G 2/5G in 2/5G in A,
any SG each SG
2 /bus 1/bus on 2 on ore A
both bus
buses

ACTLON

11

Ad

(9 3o 7z #3wy)
VZ2-6'¢'SL FT19VL
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TABLE TS.3.5-2A (Page 3 of 6)

REACTOR TRIP SYSTEM INSTRUMENTATION
MINIMUM
TOTAL NO. CHANNELS  CHANNELS  APPLICABLE
FUNC UNIT OF CHANNELS  TO TR OPERABLE  MODES ACTION
16. Loss of Reactor Coolant Pump
a. RCP Breaker Open 1/pump 1 1/pump A 1
b. Underfrequency 4kV bus 2 /bus 1/bus on 2 on one A 11
both bus
buses
17. Safety Injection Input 2 1 2 A, B 7
from ESF
18. Automatic Trip and Interlock Logic 2  § 2 A, B 7
2 1 2 C(", D(l)' E(.) 8
19. Reactor Trip Breakers 2 4 2 A, B 9
2 1 2 C(", D(", E(-) 8
20. Reactor Trip Bypass Breakers 2 1 1 (d) 10
{a) When the Reactor Trip Breakers are closed and the Control Rod Drive Syst>m is capable of rod
withdrawal.
(d) When the Reactor Trip Bypass Breakers are racked in and closed for bypassing a Reactor Trip Breaker

and the Control Rod System is capable of rod withdrawal.

AT
(9 30 ¢ °3eq)
VZ-6 €SI 379Vl



ACTION 1:

ACTION 2:

TABLE 3.5-2A (Page 4 of b)

Action Statements

With the number of OPERABLE channels

one less than the Total Number of
Channels, restore the inoperable chamnel
to OPERABLE status within 48 hours or be
in at least HOT SHUTDOWN within the next
6 hours.

With the number of OPERAZLE channels
less than the Total Number of Chann ls
HOT STANDBY and/or POWER OPERATION may
proceed provided the following
conditions are satisfied:

a. The inoperable channel is placed in

the tripped condition within 6 hours;

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel may be bypassed
for up to 4 hours for surveillance
testing of cther channels p=r
Specification 4.1; and

e. If THERMAL POWER is above B85% of
RATED THERMAL POWER, then determine
the core quadrant power balan-e in
accordance with the requirements of
Specification 3.10.C.4.

d. One additional channel may be taken
out of service for low power PHYSICS
TESTS.

ACTIORN 3:

ACTION 4:

ACTION 5:

With the number of channels OPERABLE one
less than the Total Number of Chamnels and
with the THERMAL POWER level:

a. Below the P-6 (Intermediate Range
Neutron Flux Interle k) Setpoint,
restore che inoperabl. chamnel to
OPERABL" status prior to increasing
THERMAL POVWER above the P-6& Setpoint.

b. Above the P-6 (Intermediate Range
Neutron Flux Interlock) Setpoint but
below 10% of RATED THERMAL POWER,
restore the inoperahle channel to
OPEPABLE status prior to increasing
THERMAL POWER above 10% of RATED THERMAL
POVER.

With the number of OPERABLE channels one
le=s than the Total Number of Channels
suspend all operations involving positive
reactivity changes.

With the number of OPERABLE chamnels
one less than the Total Number of
Chamnels restore the inoperable
channel to OPERABLE status within 48
hours or within the next hour open the
reactor trip breakers and suspend all
operations invelving positive
reactivity changes.

A3Y
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ACTION 6:

ACTION 7:

ACTION 8:

TABLE 3.5-2A (Page 5 of 6)

Action Statements

With the number of OPERABLE chamnnels
one less than the Total Number of
Channels, HOT STANDBY and/or POWER
OPERATION may proceed provided the
following cenditions are satisfied:

a. The inoperable channel is placed in
the tripned condition within é hours,
and

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel may be bypassed
for up to 4 hours for surveillance
testing of other channels per
Specification 4.1.

With the number of OPERABLE channels one
less than the Total Number of Channels,
restore the inoperable channel to
OPERABLE status within 6 hours or be in
at least HOT SHUTDOWN within the next 6
hours; however, one chammel may be
bypassed for up to 8 hours for
surveillance testing per Specification
4.1 provided the other channel is
OPERABLE.

With the number of OPERABLE channels one
less than the Total Number of Channels
restore the inoperable channel to
OPERABLE status wit ‘n 48 hours or open
the reactor trir oreakers within the
next hour.

ACTION 9:

ACTION 10:

With one of the diverse trip features
(Undervoltage or Shunt Trip
Attachment) ianoperable, restore it te
OPERABLE status within 48 hours or
declare the breaker inoperable and
apply the requirements of b below.
The breaker shall not be bypassed
while one of the diverse trip features
is inoperable, except for the time
required for performing maintenance
and testing to restore the diverse
trip feature to OPERABLE status.

With one of the Reactor Trip Breakers
votherwise inoperable, be in at least
HOT SHUTDOWK within 6 hours; however,
one Reactor Trip Breaker may be
bypassed for up to 4 hours for
surveillance testing per Specification
4.1, provided the other Reactor Trip
Breaker is OPERABLE.

With the Reacter Trip Bypases Breaker

inoperable, restore the Reactor Trip
Bypass Breaker to OPERABLE status

prior to using the Reactor Trip
Bypass Breaker to bypass a Reactor
Trip Breaker.

ATY

If the Reactor Trip

Bypass Breaker is racked in and
closed for bypassing a Reactor Trip
Breaker and it becomes inoperable, be
ir at le: .t HOT SHUTDOWN within &

hours.
OPERABLE status within the next 48
hours or open the Bypass Breaker
within the following hour.

Restore the Bypas« Breaker to

(9 30 g a9wy)
VZ-6'f'SL T19VL
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ACTION 11:

ACTION

ACTION

ACTION

ACTIGN

ACTION

ACTION

ACTION

12:

13:

14:

15:

16:

27

18:

e R e e e e o

TABLE 3.5-2A (Page 6 of 6)

Action Statements

With the number of OPERABLE channels
less than the Total Number of Channels,
POWER OPERATION may proceed provided
the following conditions are satisfied:

a. The inoperable channel(s) is placed
in the tripped conditiovn within 6
hours, and

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel(s) may be
bypassed for up to 4 hours for

surveillance testing of other
channels per Specification 4.1.

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

ACTION 19:

NOT USED

Add

(9 30 9 #3eq)
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TABLE TS.5.5-2B (Page 1 of 8)

NEERED SAFETY A
TOTAL NOC.
FUNCTIONAL UNIT OF CHANNELS
1. SAFETY INJECTION
a Manual Initiation 2
b. High Containment Pressure 3
c. Steam Generator Low Steam 3/Loop
Pressure/Loop
d. Pressurizer Low Pressure 3
e. Automatic Actuastion Logic 2
and Actuation Relays
2. CONTAINMENT SPRAY
a. Manual Initiation 2
b. Hi-Hi Containment Pressure 3 channels
with 2
sensors per
channel
¢. Automatic Actuation Logic and 2

Actuation Relays

(a) Trip function may be blocked in this MODE below a Reactor Coolant System Pressure of 2000 psig.

SY

CHANNELS
TO TRIP

1 sensor
per
channel
in all 3
channels

MINIMUM

z

1 sensor
per
channel
in all 3
channels

2

ATION

ACTION

23
24

24

24

20

23

21

20

A
(8 30 1 2%eq)
426 €'S1 F19VL
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ENGINEERED S

FUNCTIORAL UNIT

3.

CONTAINMENT ISOLATION
a. Safety Injection
b. Manual

c. Automatic Actuation Logic and
Actuation Relays

CONTAINMENT VENTILATION ISOLATION
a. Safety Injection

b. Ma— .l

¢. Manual Containment Spray

d. Manual Containment Isolation
e. High Radiation in Exhaust Air

f. Automatic Actuation Logic
and Actuation Relays

(b)

T 3.5-2B (Page 2 of 8)

ACTUATION SYS ATION
MINIMUM
TOTAL NO. CHANNELS ~ CHANNELS  AIPLICABLE
OF CHANNELS IO TRIP OPERABLE MODES

See 1 above for all Safety Injetion intiating functions and requirements.
2 1 2 A, B, C, D

2 1 2 A, B, C, D

See 1 above for all Safety Injection initiating functions and requirements.
2 1 2 (b)
Sec 2a sbove for Manual Containment Spray requirements.
Sce 3b above for Manual Contanment Isolation requirements.
2 1 2 (b)

2 1 2 (b)

Whenever CONTAINMENT INTEGRITY is required and either of the containment purge systems are in

operation.

ACTION

23

20

22

22

22

AdY¥

(8 30 ¢ 99wg)
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ENGIN

FUNCTICNAL UNIT
5. STEAM LINE ISOLATION

a. Manual
b. Hi-Hi Containment Pressure

c. Hi-Hi Steam Flow with Safety
Injection

1. Hi-Hi Steam Flow

2. Safety Injection

d. Hi Steam Flow and 2 of 4 Low
Tave with Safety Injection:

1. Hi Steam Flow

2. Tave

3. Safety Injection

(c)

(d)

TABLE TS.3.5-2B (Page 3 of B)

SAF FEATU ATION T NS ENTATION
MINIMUM
TOTAL NO CHANNELS CHANNELS PL.CAB
OF CHANNELS IO TRIP OPERABLE MODES
1/Loop 1/Loop 1/Loop A, B, C, D=
3 2 2 A, B, C, B*™®

2 /Loop 1 in any 1/Loop A, B, C, p'®
Loop

See 1 above for sll Safety Injection mitisting functions and requirements.

2 /Loop 1 in any 1/Loop A, B, C, D'¥

4 2 3 A, B, ¢, D

See 1 above for all Safety Injection initsting functions and requirements.

ACTION

27

24

29

29

24

When reactor coolant system average temperature is greater than 350°F and either main steam iscolation

valve is open.

When reactor coclant system average temperature is greater than 520°F and either main steam isolation

valve is open.

fi%e. |

(8 3o ¢ 99wq)
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IN

FUNCTIONAL UNIT

7. AUXILIARY FEEDWATER

a.

b.

Manual

Steam Cenerator Low-Low
Water Level

Undervceltage on 4.16 kV Buses
11 and 12 (Unit 2: 21 and 22}
(Start Turbine Driven Pump
only)

Trip of Main Feedwater Pumps
1. Turbine Driven

2. Motor Driven

Safety Injection

Automatic Actuation Legic
and Actuation Relays

2

2

TABLE TS.3.5-2B (Page 5 of 8)

TY FEATURE A

SYS

2/56G in
any SG

1/bus on

both
buses

2

2

B — A p—

MINIMUM

OPERABLE

2

2/5G in
each SG

2 on one
bus

2

2

TION

APPLICABLE
MODES

A,

A,

B. C. D(o)

B, c' D(o)

See |1 above for all Safety Injection inttiating functions and requirements.

2

1

2

{e) When reactor coolant system average temperature is greater than 350°F.

A,

B’ & D(O)

26

24

29

26

26

20

(8 30 ¢ 99%q)
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TABLE TS.3.5-2B (Page 6 of %)

ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
MINIMUM
IOTAL RO, CHANNELS CHANNELS  APPLICABLE
FUNCTIONAL UNIT OF CHANNELS T0 TRIP OPERABLE MODES
8. LOSS OF POWER
a. Loss of Voltage (90%)
Coincident with Degraded
Voltage (90%) or Loss of
Voltage (55%) Coincident
with Degraded Veoltage (90%)
1. Loss of Voltage 4kv 2/Bus 1/Bus 1/Bus K, B, C, D
Safeguards Bus (20%) with
Degraded
Voltage
on other
phase
2. Loss of Voltage &kv 2 /Bus 1/Bus 1/Bus A, B, C, D
Safeguards Bus (55%) with
Degraded
Voltage
on other
phase
3. Degraded Voltage 4kv 2/Bus 1/Bus i/Bus A, E, €, B
Safeguards Bus (90%) with
Loss of
Voltage
55% or
90% on
other
phase

29

29

29

ASd

(g 30 9 9%ey)
g92-6°'¢°S1 F19VL
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ACTICN 20:

ACTION 21:

ACTION 22:

TABLE 3.5-2B (Page 7 of 8)

Action Statements

With the nuwaber of OPERABLE channels
one less than the Total Number of
Channels, restore the ineperable
channel to OPERAPRLE status within 6
hours or be in at least HOT SHUTDOWN
within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours;
however, one channel may be bypassed
for up to 8 hours for surveillance
testing per Specification 4.1, provided
the other channel is OPERABLE.

With the number of OPERABLE channels
less than the Total Number of Channels,
operation may proceed provided the
inoperab’e channel(s) is placed in the
tripped coadition and the Minimum
Channels OPERABLE requirement is met.
The inoperable channel(s) may be
bypassed for up to 4 hours for
surveillance testing per Specification
4.1.

With the number of OPERABLE caannels
less than the Total Number of Channels,
operation may continue provided the
containment purge supply and exhaust
valves are maintained closed.

ACTION 23:

ACTION 24:

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
chammel o OPERABLE status within 48
hours or oe in at least HOT SHUTDOWN
within the next & hours and in COLD
SHUTDOWN within the following 30 hours.

With the number of OPERABLY channels
one less than the Total Number of
Channels, operation in the applicable
MODE may proceed provided he following
condicions are satisfied:

a. The inoperable chanrel is placed in
the tripped conditiovn within 6
hours, and,

b. The Minimum Channels OPERABLE
requirement is met; however, the
ineperable channel may be bypassed
for up to 4 hours for surveillance
testing of other channels per
Specification 4.1.

Add

(g 3o [ #3ey)
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ACTION 25:

ACTION 26:

ACTION 27:

TABLE 3.5-2B (Page 8 of 8)

Action Statements

With the mumber of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE status within 6
hours or be in at least HOT SHUTDOWN
within the next 6 hours. Operation in
HOT SHUTDOWN may proceed provided the
main steam isolation valves are clesed,
if not, reduce reactor coolant system
average temperature below 350°F within
the following & hours. However, one
channel may be bypassed for up to 8
hours for surveilliance testing per
Specification 4.1, provided the other
channel is OPERABLE.

With the numbzr of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperahle
channel to OPERABLE =tatus within 48
hours or he in ar lesst HOT SHUTDOWN
within 6 Lwurs and ‘educe reactor
coonlant system average temperature
below 350°F within thz followlug 6
hours.

With the number of CPERABLE chanpele
one less t(han the Tota! Number of
Channels, restore the inoperabtle
channel to OPERABLE status within 42
hours or be in at least HOT SHUTLOWN
within the next 6 hours and close the
associated valive.

ACTION 28:

ACTION 29:

With the number of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to NPERABLE status within 6
hours or be in at least HOT SHUTLOWN
within the rext & heurs. However, one
channel may be bypassed for uvo to 8
hours for surveiilance testing per
Specification 4.1, provided the other
chamnel is CPERABLE.

With the number of OPERABLE channels
less than the Total Nugber of Channels,
operation in the .pplicabie MODE may
proceed provided the following
conditions are sacisfied:

a. The inoperable charmel(s) is placed
in the tripped contition within 6
hours, end

b. The Miniwum Channelc OPERABLE
requirement is met; ncwever, the
incperable channel(s may bz
vypassed for up to 4 hours for
surveillance testing of other
chamnels per Specification 4.1

ATY
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3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

Applicabllity

Applies to the limits on core fission power distribution and to the limite un
contrel rod operatiors,

Chlective

To assure 1) core suberiticality after reactor trip, 2) acveptable core power
distributions during POWHQ GPERATION, ard 1) llaited potential reacclvicy
insertions causeu by hypothetical econtrol ryd ejection.

Specification
A. Shutdown M -gin

The shutdown margin with allowance for a stuck contrul rod assembly shall
exceed the applicable value shown in Figure TS.3.10-1 under all
steady-state operating conditions, except for PHYSICS TESTS, frouw zero to
full power, including effects of axlal power distribution. The shutduwm
wargin as used lerv is defined as the amow t by which the reactor core
would be subcritlical at HOT SHUTDOWN tempers
rod assembliss were tripped, assuwming that the highest worth control rod
assembly remained fully withdrawn, and sssuming no changes in xenon or
horon covcentration,

B. Power Distribution Liwits

1. At ali times, except during luw power PHYSICS TESTING, measured hot
channel factors, Ff and F¥y, ag defined below and in *he bLases, shall
meet the following limits:

RIP
F x 1.03x 1,05 = (F; /P) x K(2)
M x 1.06 5 Fiy x [1+ PFDH(1-9))

where tle following definitions apply:
RTP

- Fy 1is the F; limit ar RATED THERMAL POWER specified in the CORE
OPERATING LIMITS REPORT,
RTH

- Fan is the Fug limit at RATED THERMAL POUER specified in thie CORE
OPERATING LIMITS REPORT.

- FFDH is the Power PPactor Multiplier for F%, specified in the CORE
OPERATING LIMITS REPORT.

- K{2) is a normalired function that limits Fo(z) axially as specified in
the CORE OPERATING LIMITS REPORT.

- 2 is rtie core height lacation.

- P is the fraction of RATED THERMAL ' .ER af which the core is operating.

In the FY, limir determination when f <0.50, set P = 0.%0

S N L .= g b B R L T S N AR T R ST
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REV-101 8440482
4.1 DPERATIONAL SAFETY REVIEW

Applicability

Applies to ftems directly related to safety limits and liwiting conditions for
operatiorn,

Objective

To specify the minimunw freguency and type of surveillance to be applied
to plant equipment and conditious.

Specification

"

Calibration, testing, and checking of instrumentation channels ard
testing of loglc channels siall be performed as specified in Tabley
TS.4.1-140 4.1-18 and 4.1:1¢.

Equipment tests shall be corducted as specified In Tadle V§.4.1-2A.
Sampling tests shall be conducted as specified in Tabl: TS 4 .1-2B,

Whenever the plant condition is such that a system or component is not
requised to be OFERABLE the surveillance testing associated with that
system or component may be discontinued. Fhe-esterisked-icomi—in-Tables
B e R e S e e T S . & T £ R e
Discontinued suirveiliance tests shall be resumed less than one test
interval before establishing plant conditions requiring OPERABILITY of the
associated system or component, mmless such testing is noc practicable
(i.8., nuclear power vange calibration cannot be done prior to reaching
POWER OPERATION' 1n which case the testing will be resumed within 48 hours
of strairing the plant condition which permits testirg to be accomnplished.
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SEE NEW TABLES TS.4.1-1A THROUGH 18.4.1-1C
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SEE NEW TABLES TS$.4.1-15 THROUGH TS.4.1-1C
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1ad.

£9.
20.

3.
24,

25

AX26a.

AEZ6Y

. Manual React

. Contalinmeny

A S —- . el e e e

bescriped

Contalument Spray

Anmmlaus l'reszure
iVacuum Breaker)

Auto Load Sequencers

Borle Actd Hake-up Flow
Channel

Contalnment Suw) Level

Accemulator Level and
Pressure

Steam Genevator Pressure

Turbine Flist Stage
Pressuie

Emergency Plan Radlarion
lunstrument s

Protection Systems
Loglc Channel Testling

Reacior Trip Breakers

TABLE T5.4.1-1 (Page 3 of 5) /
MINIMIN FREQUENCIES FOR CHKCKS, CALIDRATIONS AND r l
TEST OF INSTRUMENT CHANHED S
Fenct lonal  HResponse
Check Galthrate Test = __Test ~ Remarks
i
S R M NA 1
HA R R HA
HNA M HA I
KA NA
NA L HA ITnclules Sumps 2, B, and C
S R " HA
-~ R NA
® M NA
M M NA tnc fudes those named in the eme.zency
procedure (referenced In Spec. 6,%.A.6)
M NA . Includes reacter trip logic for boeh t
mndervelitage and saunt trips
NA M{i) ni?2) lacludes independeat testing <! both
dervoltage and shunt trlp attach- l
~f the reacior trilp bieakors.
feally tolp the undervoltage $
Chmeast |
NA HA R RA Includes fedepepdenc teating of both

andervoliage and Mt trip clrenits,
The test shall also werify the operabi! -

icy of the Lhypass bre;l\r\

' w—c,_uu,

*
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-0)(‘ d-

28.
29,
30.
3.
321

33.
34.

35a.

36.

37.

Channe
Bescyiption

Reactor Trip Bypas
Breaker

Turbine Overspeed
Protection Trip Channel

Deleted
NDeletad
Deleted

Seirmic Monitors

Coolant Flow ~ RTD
Bvpass Flowmeter

CRDM Cooling Shroud

Reactor Gap Exhaust Alr
Temperature

Post-Accident Monitoring
Instruments

Post-Accident Monitor
Radiatlon Iastrumen

erpressure Mitigatien
System

TABLE TS.4.1-1

TEST OF INSTRUMENT CHANNELS

4 of

R R ——

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS AND /

NA

Functioral
Caltbrate _ Test

NA M(t)

N

NA

R NA
R M

R NA
j | M

R R

Response
__Test

R(2)

NA

NA

NA

NA

Remarks

1) Manually ip the undervoltage trip
attachgehit remotely (1.e. from the

protg€tion system racksj.
2) Agfomatically trip the undervaltage
AArip artachment

FSAR page 3,2-56

Includes all these In Table TS.3.15-1
{except for contalnment hydrog-~n
itors which are separately

spe fed in this table)

Tnciudedall those In Table T5.3.15-2

Includes all s 1in Tabie

T5.3.15-3

See FSAR Appendix I, S5éwgion T.14.5

ntrol i

fetipssiarassy  DUTUP'SL HONOYHL VI-1'e'SL STT9VL MAN 43S

Instrument Chann. ‘s for PORV
Including Overpressure Mitigatl
System



TABLE TS.4.1-1 (Page S of 5) /'/

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS AND

TEST OF INSTRUMENT CHANNELS

Functional Reaponse
Check Calibcate  Test = _Test = Remavks

Channe i
Desv;(pg]nq

8. Degraded Voltage
4 KV Safeguard Busse

NA R M NA

1. Loas of Voltage
4 KV Safepuard Busses

40. Auxiliary Feedwater
Pump Suctlon Pressure

R M NA :

R R NA

41. Auxtliary Feedwater
Pump Dlischarge Pressure NA

R HA

42, NaOW Cauwstlc Stand Plpe
Level %) R

{ontrol Room Ventilatton
System Chlorine Monitors S Y

44, ilydrogen Menftors s Q(2)

NA

45. Containment Temperature
Monite a M

5 - Shkift

B - Dally

W - Heekly
M~ Menthly

Q - Quarterly
!l
T

Y

R

= Prlor to each startup” if not done previous week f
= Prior to each stagfup followlng shutdowi. in excess of 2 days 1f not done in the previous™J)0 days

- Yearly

- Each refuell

* See Spe '
(1) catlon of the chlorine monftor control logle only.
(2) will be conducted per manufacturer's recommendat lons,

(NSP Note: Not effective for Upit 2 shunt trip clrcultry unti! Unlt 2 Cyele 10 startup)
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IABLE TS.4.1-1A (Page 1 of 5)

e e A [ T T R
|
|
|

FUNCTIONAL UNIT

1. M™Manual Reactor Trip

2. FYower Range, Neutron Flux
s’ High Setpoint
b) Low Setpoint

3. Power Range, Neutron Flux,
""'gh Positive Rate

4. Power Range, Neutron Flux,
High Negative Rate

5. Intermediate Rarge,
Neutron Flux

6. Source Range, Neutron Flux
a. Startup
b. Shutdown

7. Overctemperature AT

©

Overpower AT

N.A. N.A

y D(S. nH
!(O. 7
Q(?, L3}

s s

N.A. RN

N.A. R

s R

s R"’

s n(’)

s B

> R

Q( s

s/utn

SN(O)

s,v("
Q{I.’

A{3)' B

‘(!)' ks

.ﬂ)

c(!! p(ll

A, B

. a(l)' ED
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TABIE &.1-14 (Page 2 of 5)

9. Low Pressurizer Pressure S R Q N A A
10. High Pressurizer Pressure s R Q N.A. A, B
11. Pressurizer High Water Level S R Q N.A. A
12. Reactor Coolant Flow Low 5 ¥ Q N.A. A

13. Turbine Trip

a. Low AST 0il Pressure N.A. R s/t 3 N.A A
! b. Turbine Stop Valve N.A R s/u™. 113 N_A. A
i Closure
14. Lo-Lo Steam Generator S R Q N.A. A B
Water Level
15. Undervoltage 4KV RCP Bus N.A. R Q N.A. A

AT
(g 3o ¢ afwy)
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TABLE 4.1-1A (Page & of 5)

I 1
FREQUENCY NOTATION
ROTATION FREQUENCY

s Shift

D Daily

M Monthly

Q Quarterly

s/u Prior to each reactor startup

R Each Refueling Shutdown

N.A. Not applicable.
TABLE NOTATION
(1) When the Reactor Trip Breakers are (6}

(2)

(3)

(%)

(5

closed and the Control Reod Drive System is
capable ¢f rod withdrawal.

Below P-6 (In"ermediate Range Neutron Flux

Interlock) Seipeint. (7N
Below P-10 (Low Setpoint Power Range Neutron

Flux Interlock) Setpoint. (8)
Prior to each startup following shutdown in

excess of twe days if not done in previous 30 (9)
days.

Comparison of calorimetric to excore power
indication above 15% of RATED THERMAL POWER.
Adjust excore channel gains consistent with
calorimetric power if absolute difference is
greater than 2%,

S

Single point comparison of incore te excore
for axial off-set above 15% of RATED THERMAL
POWER. Recalibrate if the absolute
difference is greater than 2%.

Neutron detectors may be excluded from
CHANNEL CALIBRATION.

Incore - Excore Calibration, above 75% of
RATED THERMAL POWER.

Each train shall be tested at least every
two months on a STAGGERED TEST BASIS.

A3d
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TABIE TS.4.1-1B (Page 1 of 7)

ENCINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILIANCE REQUIREMENTS
FUNCTIORAL RESPONSE MODES FOR WHICH
FUNCTIONAL UNIT CHECK CALIBRATE TEST IEST SURVEILLANCE IS REQUIRED
1. SAFETY INJECTION
a. Manual Initiation N.A. N.A. R N.A A, B, C D
b. High Containment Pressure S R Q N.A. AL B, C, D
¢. Steam Generator Low Steam S R Q N.A. A, B, c'¥
Pressure/Loop
d. Pressurizer Low Pressure $ R Q N.A. A, B, ¢
e. Automatic Actuation Logic N.A. N.A. M N.A. A, B, C, D

and Actuation Relays

2. CONTAINMENT SPRAY

a. Manual Initiation N.A. N.A. R N.A. A, B <. D

b. Hi-Hi Containment S R Q N.A. A, B, C, D
Pressure

c¢. Automatic Actuation Legic N.A. N.A. ui3 N.A. A, B, C, D

and Actuation Relays

AdY
(L 30 1 ¥8wq)
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(Page 2 of 7)

REV

TABLE T§.4.1-1B
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FUNCTIONAL UNIT

5. STEAM LINE ISOLATION

b.

Manual

Hi-4i Containment
Pressure

Hi-Hi Steam Flow with
Safet; Injection

1. Hi-Hi Steam Flow

2. Safety Injection

Hi Steam Flow and 2 of 4
Low T, with Safety
Injectien

1. Hi Steam Flow

2. Tave

3. Safety Injection

Automatic Actuatien Logic
and Actuaticn Relays

TAR IS.4.1-1B (Page 3 of 7)
ENCINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRID AT URVEIL CE

CHECK

N.A,

S

CALIBRATE TEST

FUNCTIONAL RESPONSE MODES FOR WHICH

R N_A. A, B, C, D™
Q N.A. A, B, c, pW
Q K.A. A, B, ¢, D™

See 1 above for all Safety Injection Surverllance Requiremenis

s

S

Q N.A. A, B, C, D™

Q N.A. A, B, C. D'®

See | above for ail Safety Injection Surveillance Requirements

N.A.

- N.A. A, B, C, O™

TEST SURVEILLANCE IS REQUIRED

ATY
(L 30 ¢ o9wq)
91-1'% $1 FI9VL
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6. FEEDWATER ISOLATION

Hi-Hi Stcam Cenerator
Level

Safety Injection
Reactor Trip with 2 of 4
Low T,,, (Main Valves
Only)

1. Reacteor Trip

2. Tave

Automatic Actuation Logic
and Actuation Relays

TABLE TS.4.1-1B (Page & of 7)

See 1 shove for all Safety Inmjoction Surveillance Requivements

N.A N.A. R N.A
S R Q N.A
N.A. N.A. M N.A.

Add
(L 30 » ofwy)
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TABLE T5.6.1-18 (Page 5 of 7)

ENCINEERED SAFETY FEATURE ACTUATION SY NS 10N SURVE C S
FUNCTIONAL RESPONSE MODES FOR _WHICH
FUNCTIORAL UNIT CHECK CALIBRATE TEST IEST SURVEILIANCE 1S REQUIRED
7. AUXILIARY FEEDWATER
a. Manual N.A N.A R N.A A, B, C, P
b. Steam Generator Low-Low S R Q N A A, B, C, D™
Water Level
c. Undervoltage on 4.16 kV N.A. R R N.A. A, B
Buses 11 and 12 (Unit 2:
21 and 22) {Start Turbine
Driven Pump only)
d. Trip of Main Feedwater
Pumps
1. Turbine Driven N.A. N.A. R N.A. A, B
2. Motor Driven N.A. N.A. R N.A. A, B

e. Safety Injection

f. Automatic Actuation Logic
and Actuation Relays

See | above for all Safety Injection Surveillarce Roguirements

N.A. N.A. n» N.A.

A, B, ¢, p®

AN
(L 30 § adng)
911981 314Vl
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8. LOSS OF POWER

a. Loss of Voltage (90%)
Coincident with Degraded
Veltage (90%) or Loss of
Voltage (55%) Coincident
with Degraded Voltage
(90%)

1. Loss of Voltage &4kv
Safeguards Bus (90%)

2. Losc of Voltage &4kv
Safeguards Bus (55%)

3. Degraded Voltage &4kv
Safeguards Bus (90%)

i e — T pp—

TABLE TS 4.1-18 (Page 6 of 7)

N.A. R M
N.A. R M
N.A. R N

N.A.

N.A.

A, B.C D

A. B C. D

A, B, C, D

AN

(L 3o 9 olwy)
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IABLE 4.1-1B (Page 7 of 7)
TABLE NOTATIONS

|

:

FREQUENCY

Shifte

Daily

Monthly

Quarterly

Each Refueling Shutdown
AL Not Applicable

ZROoXT N

TABLE NOTATION

(1)

(2)

(3

(&)

(3)

(6)

One manual switch shall be tested at each 7
refueling on a STACGERED TEST BASIS.
(8)
Trip function may be blocked in this MODE
below a reactor coolant system pressure of
2000 psig.

Each train shall be tested at least every two
months on a STAGGERED TEST BASIS.

When reactor coolant system average
temperature is greater than 350°F and either
main steam isoiation valve is open.

when reactor coolant system average
temperature is greater than 350°F.

When reactor coolant system average
temperature is greater than 520°F and either
main steam isolation valve is open.

See Table 4 17-1.

Whenever CONTAINMENT INTEGRITY is required
and either of the containment purge systems
are in operatien.

AZY
(¢ 3o ¢ 2%vyg)
41-1°%'sL FI9VL
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FUNC1IONAL UNIT

1. Control Rod Insertion Monitor

2. Analog Rod Position

3. Rod Position Deviation
Monirtor

4. Rca Position Bank
Counters

5. Charging Flow

6. FResidual Hea: Rewoval
Pump Flow

7. Boric Acid Tauk Level

8. Refueling Water Storage
Tank Level

9. Volume Contrel Tank

10. Annulus Pressure
(Vacuum Breaker)

11. Auto Load Sequencers

12. Beoric Acid Make-up Flow

N el A s

T

IABLE 75.4.1-1C (Page 1 of 4)

e

Channel

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

R.A.

N.A.

N.A.

N.A.

N.A.

K.A.

N.A.

A, B, c(l). a(l) t(Z)

A, B

A B, c(Z). D“’, 5(2)

A, B, C, D

9(.)' E“). F'®

A, B, C, D

AZY
(n 3o 1 #wyg)
O1-1'%'$1 F19VL




FUNCTIONAL UNIT

i3,

14.

15

16.

17.

18.

19.

20.

21.

22.

Containment Sump A, B and C

Level

Accumulator Level and
Pressure

Turbine First Stage
Pressure

Emergency Plan Radiation
Instruments ‘%’

Seismic Monitors

Coolant Flow - RTD
Bypass Flowmeter

CRDM Cooling Shroud

Reactor Gap Exhaust Air
Temperature

Post-Accident Menitoring
Instruments
(Table T5.3.15-1)"

Post-Accident Monitoring
Radiation Instruments
(Table TS.3.15-2)

TABLE TS.4.1-1C (Page 2 of &)

N.A.

N.A.

=

>

G, D, E, ¥

C, D, B, F

. By D(S)

. C(Z)' D(Z). E(l)

c, Db

AN

(n 3o gz #dwq)
O1-1'% 81 F14VL




TABLE TS.4.1-1C (Page 3 of 4)

15C OuUs _IN ION SURVE g
FUNCTIONAL  RESPONSE MOD WHIC
FUNCTIONAL UNIT CHECK CALIBRATE IEST IEST SURVE S IR
23. Post-Accident Monitoring M R N.A. N.A. A, B
Reactor Vessel Level
Instrumentation
(Table T5.3.15-3)
24. Steam Exclusion Actuation W Y M N.A. A. B, C, DU®
25. Overpressure Mitigation N.A. 3 R N.A. s A
26. Auxiliary Feedwater N.A. R B N.A. A, B, €, D'I®
Pump Suction Pressure
27. Auxiliary Feedwater N.A. R R N.A. i, B, C, W
Pump Discharge Pressure
28. NaOH Caustic Stand Pipe - R M N.A. A, B, C,. D
Level
29. Control Room Ventilaticn s Y e N.A. AL R, C D E, F
System Chlorine Monitors
30. Hydregen Monitors S Q ) N.A. AL B
31. Containment Temperature M R N.A. N.A. A, B.C, D EQE
S
Monitors 3=
L]
32. Turbine Overspeed N.A. R v N.A. A S
Protection Trip Channel -
& -
_—
o




TABLE 4.1-1C (Page 4 of &)

TABLE NOTATIONS
FREQUENCY NOTATION
NOTATION FREQUENCY
S Shift
D Daily
w Weekly
M Monthly
Q Quarterly
S/U Prior to each startup
Y Yearly
R Each refueling shutdown
N.A. Not applicable
TABLE NOTATION
(1) Prior to each startup following shutdown in (6) Includes those instrmments named in the
excess of two days if not dome in previous 30 emergency procedure.
days.
(7) Except for containment hydrogen moritors
(2) When the reactor trip system breakers are which are separately specified in this table.
closed and the control rod drive system is
capable of rod withdrawal. (8) Verification ef the chlorine monitor centrel :
logic only. |
(3) Following rod motion in excess of six inches l
when the computer is out of service. (%) When RHR is in operation. |
{4) Transfer logic to Refueling Water Storage (10} When the reactor coolant system average EEE l
Tank. temperature is greater thanm 350°F. = I
{5) When reactor coclant system average {11) Vhen the reactor ccolant system average =2 I
temperature is greater than 350°F and either temperature is less than 3J10°F. 2 ’
main stear isolation valve is open. P ]
{(12) Whenever CONTAINMENT INTECRITY is required. N F.' |
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Table T8 . 4.1-2B
(Page 1 of 2)
Kby v Sebp

TABLE TS .4.1-2B

|
|
HINIMUM FREQUENCLES FOR SAMPLING TESTS

R —

ESOR beetdon

! IEST e TREQUENCY __ —Beforence
: 1. RCS CGross 5/week
; Activity Determination |

2. RCS lsotople Analysis for DOSE 1/14 days (when at power) ;
| EQUIVALENT 1-131 Concentration
o
! 3. RCS Radiochemistry E determination 1/6 months(1l) (when at power)
:
f 4. RCS lsotopic Analysis for lodine a) Once per 4 hours, whenever

Inclvding 1-131, 1-133, and 1-.35 the specific activity ex-

| ceeds 1.0 uCi/gram DOSE

; EQUIVALENT 1-131 or 100/E

‘ uCi/gram (at or above cold
shutdewn), and

b) One sample between 2 and 6
hours following THERMAL
POWER change exceeding 15
percent of the RATED THERMAL
POWER within a one hkour
period ( above hot shutdown)

5. RCS Radiocnemistry (2) Monthly

6. RCS Tritium Activity Weekly

7. RCS Chemistry (C1*,F*, 02) 5/Week

8. RCS Boron Concentration®(3) 2/Week (&) P
9. RWST Boron Concentration Weekly

10. Boric Acid Tanks Boron Concentration 2/Week
11. Caustic Standpipe NaOH Concentration Monthly b
12. Accumulator Boron Concentration Monthly &

13, Spent Fuel Pit Boron Concentration Monthly (7) Q.55




Table TS .4.1-2B
(Page 2 of 2)

TABLE TS .4.1-2B
MINIMUM FREQUENCIES FOR SAMPLING TESTS

TEST e EREQUENCY _ Retference

14, Secondary Coolant Gross Weskly
Beta-Camma activity

15, Secondary Coolant Isotopic 1/6 months (5)
Analysis for DOSE EQUIVALENT
7131 concentration

16. Secondary Coolant Chemistry

pH S5/week (6)

pH Control Additive 5/week (6)

Sodium S/week (6)
Notes.

1. Sample to be taken after a minimum of 2 EFPD and 20 days of POWER
OPERATION have elapsed since reactor was last subcritical for 48 hours
or longer.

2. To determine activity of corrosion products having a half-life greater
than 30 minutes,

3. During REFUELING, the boron concentration shall be verified by chemical
analysis daily,

4. The maximum interval between analyses shal) not exceed 5 days.

5, 1f activity of the samples is greater than 108 of the limit in
Specification 3.4.D, the frequency shall be once per month,

6. The maximum interval between analyses shall not exceed 3 days.
7. The wminimum spent fuel pool boron concentration from Specification

3.8.B.1.b shall be verified by chemical analysis weekly while a spent fuel
cask containing fuel is located In the spent fuel pool.

TP VNN NN e e T S L R T SRoNNNENERE s e — SN



2.3 : [

Bases continued

The overpower and overtemperature protection setpoints include the effects of
fuel densification on core safety limits.

A loss of coolent flow MQMQM can result fm 4 sachanieal ot nﬂmm
failure in one or u: eactor coolant pumps, or from a fault in the power
" . _M“‘; . ‘;: _the resctor is &t sor at the I: v

a. low reactor coolant flow

b, Low voltage on pump power supply bus

¢, Pump circuit breaker opening (low frequency om pump power supply Lus opens
pump circult breaker)

The low flow reactor trip protects the core against DNB in the event of either
| a decreasing actual measured flow in the loops or a sudden loss of pewer—te
one or both resctor coolant pumps. The set point specified is consistent with
the value used in che accident analysis (Reference 7). The low loop flow
signal lr caused by a condition of less than 90% flow as measured by the loop
flow instrumentation.

The reactor coolant mm m olt
reactor coolant pump cf ey i
in the event of a loss |
specified 1! mium&

| (Reference 7).

| The iese—of-power—signel reactor coolant pump bresker reaciur trip is caused

by the reactor coolant pump breaker opening as actuated by either high
current, low supply veltage or low electrical frequency, or by 4 manual
control switch., The significant feature of the reactor ¢ool ump breaker

| reéactor trip is the frequency set point, 258.2 cps, which assures a trip
signal before the pump inertia is reduced to an unacceptable value.

The high pressurizer water level reactor trip protects the pressurizer safety
valves against water relief, The specified set point allows adequate
operating instrument error (Reference 2) and transient level overshoot beyond
their trip setting so that the trip function prevents the water level from
reaching the safety valves,

|

|

\ The low-low steam generator water level reactor trip protects against loss of
feedwater flow accidents., The specified set point assures that there will be

' sufficient water inventory in the steam generators at the time of trip to

’ allow for starting delays for the auxiliary feedwater system (Reference 8).

e = A B e e e s e s



2.3 LIMITING SAFETY SYSTEM SETTINGS. PROTECTIVE INSTRUMENTATION
Bages continued

The specified reactor trips are blocked at low power where they are not
required for protection and would othervise interfere with normal plant
operations. The prescribed set point ahove which these trips are unblocked
assure~ their availability in the power range where needed. The reactor trips
related to loss of one or both reactor coolant pumps are unblocked at
approximately 108 of RATED THEPMAL POWER,

The other reactor trips specified in 2.3.A.3, above prov. ie additional
protection. The safety injection signal trips the reactor to decrease the
severity of the accident condition. The reactor is tripped when the turbine
generator trips above a powar level equivalent to the ioed rejection capacity
of the steam duwmp valves. This reduces the severity of the ioss-of-load
transient,

The positive power range rate trip provides protection against rapid flux
increases which are characteristic of rod ejection events from any power
level. Specifically, this trip compliments the power range nuclear flux high
and low trip to assure that the criteria are met for rod ejection from partial
power,

The negative power range rate trip provides protection against DNB for control
rod drop accidents., Most rod drop events will cause a sufficiently rapid
decrease in power to trip the reactor on the negative power range rate trip
signal. Any rod drop events which do not insert enough reactivity to cause a
trip are analyzed to ensure that the core does not experience DNB,
Administrative limits in Specification 3.10 require a power reduction if
design power distribution limits are exceeded by a single misaligned or
dropped rod.

References

1. USAR, Section 14.4.1

2. USAR, Section 14.3

3. USAR, Section 14.6.1

4. USAR, Section 14.4.1

5. USAR, Section 7.4.1.) 7.2
6. USAR, Section 3.3.2

7. USAR, Section 14.4.8

§. USAR, Section 14.1.10
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B.3.5-1

3.5 INSTRUMENTATION SYSTFM

Bases

Instrumentation has been provided to sense accident conditions and to
initiate reactor trip and operation vf the Engineered Satety Features
(Reference 1). The Q?Ill:!t!l!‘gg'g:z t»j;g‘: l{l:i;ﬁ“ .

Engineered mmy System instrumentatiun cks
the associated ACTION and/or ,n,gsu .j_ il
parameter mlwna by each mbinati
setpoint, (2) the specified mmm; ms, a
waintained to permit a : of servi
waintenance consistent with mmmu Qﬁ‘ﬁ”tpp 1 el of
reliability of the lugﬁor P:omﬁiuﬂ*‘qnd-... i 1mm iutl 'y Feature
{nstrumentation and, (3) sufficient system functions ¢ |
availsble from d(mg Wulhm,

The OPERABILITY »Mhm stems 1s reguired to provide tha overall
relisbility, re Cand di }; ' assumed availabls in the fi

mimmth :umémm.s' tigation of accident an
conditions. The integrated operation of esch of ,_ﬂi '
consistent with the assumptions used in the safety analysis.

Specified surveillance and maintenance outage times Lave bren determined
in accordance with WCAP-10271, "Evaluation of § “Wﬁ ‘!‘Mﬂmi“ m
Out of Service Times for the | tor Pro on Inst. ’t'ﬂ: ion Sy

and supplements to that repo ¢ times were '

based on maintaining an Q?m lev
Protection System and Eng d Safet

The evaluation of surveillance c
the reactor protection and engineered :
described in WCAP-10271 inclu olx.thi ,
evaluation assumed that the avera 0 el
given trip function would be in bypass fo sting vas 4 “hours.
Safety Injection

The Safety Injection System is actuated automatically to provide emergency
cooling and reduction of reactivity in the event of & loss-of-coolunt
accident or a steam line break accident.

Safety injection in response to a loss-of-coolant accident (LOCA) is
provided by a high containment pressure signal backed up by the low
pressurizer pressure sirnal., These conditions would accompany the
depressurization and coolant loss during a LOCA.

Safety injection in response to a steam line break is provided directly by
a low steam line pressure signal, backed up by the low pressurizer
pressure signal and, in case of a break within the ccntainment, by the
high containment pressure signal.

The safety injection of highly borated water will offset the temperature-
induced reactivity addit 'n that could otherwise result from cooldewn
following a steam line break.
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3.5 INSTRUMENTATION SYSTIM
Bases continued

Containment Spray

Contairnment sprays are alsc actuated bty a high containment pressure signal
(Hi-Hi) to reduce containment pressure in the event of a loss-of-coolant
or steam line break accident inside the contalnment,

The contairnment sprays are actuated st & higher containment pressure
{approximately 50% of design containment pressure) than is safety
injection (10% of design). Since spurious actuation of contaimment spray
is 1< be avolded, it {s initiated on coincidence of high containment
pressurez sensed by three sets of one-out-of-two containment pressure
signals provided for its actuation.

Containment Isolation

A contairment isolation signal is initiated by any signal causing auto-
matic initjation of safety injection or may be initiated manually. The
contalnment {solation system provides the means of {solating the various
pipes passing through the containment walls as required to prevent the
release of radiocactivity to the environment in the event of a loss-of-
coolant accident,

Steam Line Isolation

In the event of a steam line break, the steam line stop valve of the
affected line is automatically isclated to prevent continuous, uncon-
trolled steam release from more than one steam generator. The steam lines
are isolated on high containment pressure (Hi-Hi) or high steam line flow
in coincidence with low T,, and safety injection or high steam flow
(Hi-Hi) in coincidence with safety injection. Adequate protection is
afforded for breaks inside or outside the containment even when it is
assumed that the steam line check valves do not function properly.

Containment Ventilation Isclation

Valves in the containment purge and inservice purge systems automati-
cally close on receipt of a Safety Injection signal or a high radiation
signal. Gaseous and particulate monitors in the exhaust stream or a
gaseous monitor In the exhaust stack provide the high radiation signal.

Ventilation System Isolation
In the event of a high energy line rupture outside of containment,

redundant isclation dampers in certain ventilation ducts are cloced
(Reference 4).
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3.5 INSTRUMENTATION SYSTEM

Bages continued

Safeguards Bus Voltage

Relays are provided on buses 15, 16, 25, and 26 to detect loss of vol-
tage and degraded voltage (the voltage level at which safety related
equipwent may not operate properly). On loss of voltage, the automatic
soltage restoring scheme is inftiated {mmediately. When degraded vol-
tage is sensed, the voltage restoring scheme is initiated {f acceptahle
voltage is not restored within a short time period. This time Jelay
prevents inftiation of the valtage restoring scheme when large luads are
started and bus voltage momentarily dips below the degraded voltage
setpoint,

Auxiliary Feedwater System Actuation

following signals automatically start the pusps and open the steam
adnisuion control vilve to the turbine driven puwp of the affected unit:

. Low-low water level in either steam ger~vzier

. Trip of hoth main feedwater pumps

Safety Injection signal

. Underveltage on both 4 .16 kV normal buses (turbine driven pump only)

S N -

fanual control from both the control room and the Hot Shutdown Panel are
also available., The design provides assurance that water can be supplied
to the steam generators for decay heat removal when the normal feedwater
system is not available.

Underfrequency 4kV Bus

The underfrequency 4kV bus trip does not provide a direct reactor trip
signal to the reactor protection system. A reactor coolant pump bus
underfrequency signal from both buses provides a trip signal to both
reactor coolant pump breakers. Trip of the reactor coolant pump breakers
results in a reactor trip. The underfrequency trip protects against
postulated flow coastdown events.

Limiting Instrument Setpoints

1. The high containment pressure limit is set at about 10% of the maximum
internal pressure. Initiation of Safety Injection protects against
loss of coolant (Reference 2) or steam line break accidents as
discussed in the safety analysis.

2. The Hi-Hi containment pressure limit is set at about 50% of the maximum
internal pressure for initiation of containment spray and at about 30%
for initiation of steam line isclation. Initiation of Containment
Spray and Steam Line Isolation protects against large loss of coolant
(Reference 2) or steam line break accidents (Reference 3) as discussed
in the safety analysis.

3. The pressurizer low pressure 'imit is set substantially below system
operating pressure limits, I .over, it is sufficiently high to protect
against a loss of coolant accident as shown in the safety analysis
(Reference 2).




5.5 INSTRUMENTATION SYSTEM
Baggs continued

Limiting Instrument Setpoints (continued)

4. The steam line low pressure signal is lead/lag vompensoted and its
set-point is set well above the pressure expected in the event of a
large steam line break accident as shown in the safety analysis
(Reference 3),

5. The high steam line flow limit is set at approximately 208 of nominal
full-load flow at the no-load pressure and the high-high steam line
flow limit is set at approximately 120% of nominai full-load flow at
the full load pressure in order to protect against large steam break
accldents. The coincident low T,,, setting limit tor steam line
fsolation initiation is set below Lts hot shutdown value. The safety
analysis shows that these settings provide protectior in the event of a
large steam break (Reference 3),

6. Steam generater low-low water level and 4.16 kV Bus 11 and 12 (21 and
22 in Unit 2) low bus voltage provide initiation signals for the
Auxiliary Feedwater System. Selection of these setpoints is discussed
in the Bares of Section 2.3 of the Technical Specification.

7. High radiation signals providing input to the Containment Ventilation
Isolation circuitry are set in accurdance with the Radioactive Effluent
Technical Specifications. The setpoints are established to prevent
exceeding the limits of 10 CFR Part 20 at the SITE BOUNDARY,

#. The degraded voltage protection setpoint is 90% 2% of nominal 4160 V
bus voltage. Testing and analysis have shown that all safeguards loads
will operate properly at or above the degraded voltage setpoint. The
degraded voltage protection time delay of 612 seconds has been sh- = by
testing and analysis to be long enough to allow for voltage dips
resulting from the starting of large loads. Thie time delay is also
congistent with the maximum time delay assumed in the ECCS analysis for
starting of a safety injection pump. A maximum limit on the degraded
voltage setpoint has been established to prevent unnecessary actuation
of the voltage restoring scheme,

The loss of voltage protection setpoint is approximately 55% of
nominal 4160 V bus voltage. Relays initiate a rapid (less than two
seconds) transfer to an alternate source on loss of voltage,
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3.5 INSTRUMENTATION SYSTEM
Bases continued

Instrument Operating Conditions

During plant operations, the complete instrument-tion systems will
normally be in service. Reacter safety is provided by the Reactor
Protection System, which automatically initlates appropriate action te
prevent exceeding established limits. Safety is not coapromised, however,
by coatinuing operation with certain instrumentation channels out of
service since provislons were wade for this in the plant design. This
specification cutlines limiting conditions for cperation necessary to
preserve the effectiveness of the Reactor Control and Protec :ion System
when any one or more of the channels is out of service,

i e e e

g Almost all reactor protection channels are supplied with sufficient
redundancy te provide the capability for CHANNEL CALIBRATION and test at
power. Exceptions are backup channels such as reactor coolant pump
breaskers. The removal of one trip channel on process coatrol equipment is
# accomplished by placing that channel bistable in & tripped mode; e.g., &

b two-out-of-three cireuit becomes a one-out-of-two circult. The source and
| intermediate range nuclear instrumentation syst m channels are not

| intentionally placed in a tripped mode since these are one-out of-two
trips, and the trips are therefore bLypassed during testing. Testing does
not trip the system unless a trip condition exists in a concurrent

; channel .
References

: 1. USAR, Section 7.4.2
2. USAR, Section 14.6.1
3, USAR, Section 14.5.5
4. FSAR, Appendix 1
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3.6 CONTAINMENT SYSTEM

Bases

Proper functioning of the Shield Building vent system is essential to the
performance of the contalrnment system., Therefore, except for reasonable
periods of maintenance outage for one redundant chain of equipment, the
system should be wholly in readiness whenever above 200°F. Proper
functioning of the auxiliary building special vent system and {solation of
the auxiliary bullding normal vent system are similarly necessary to
preclude possible unfiltered leakage through penetrations that enter the
special ventilation zone.

The auxiliary building special ventilation zone and its asscclated
ventilatiorn system have been designed to serve as secondary containment
follewing a loss of coolant accident (Reference 2). Speclal care was
taken to design the access doors in the boundary and isolation valves in
normal ventilation systems so that AUXILIARY BUILDING SPECIAL VENTILATION
ZONE INTECGRITY can be intact during reactor operation. The zone can
perform its accident function with openings if they can be closed within 6
minutes, since the accident analysis assumed direct leakage of primary
containment atmosphere to the environs when the shield building is at
positive pressure (6 minutes). As noted in Reference 2, part of the
Shield Building is part of the Auxiliary Building Special Ventilation Zone
intopedty.  The part of the Shield Building which {s part of the Auxiliary
Building Special Vcntilat!on Zono is subj.et to the Technical
Specificationu f H1 ‘ (

A , TY to be lost for
to be made to the Shield

The action statement which allows 3
24 hours will allow for minor -odlficationa
Building during power operations.

The COLD SHUTDOWN condition precludes ary energy release or buildup of
containment pressure from flashing of rcartor coolant in the event of a
system break.

The shutdown margin for cthe COLD SHUTDOWN condition assures sub-criti-
cality with the vessel clused, ¢ven if the most reactive rod control
cluster assembly were inadvertently withdrawn.

The 2 psig limit on internal pressure provides adequate margin between the
maximum internal pressure of 46 psig and the peak accident pressure
resulting from the postulated Design Basis Accident (Reference 1).

The containment vessel is designed for 0.8 psi internal vacuum, the
occurrence of which will be prevented by redundant vacuum breaker rystems.
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3.6 CONTAINMENT SYSTEM

Bases continued

The contaimment has a nil ductility transition temperature of O°F,
Specifying a minioun temperature of 30'F will provide adequite margin
above NDTT during power operation when containment is required.

I'he conservative calculation of off-site doses for the loss of coolant
accident (References 2, 4) is based on an initial shield building annulus
air temperature of 60'F and an initial contairment vessel air temperature

104°F. The calculated period following LOCA for which the shield
bullding anrulue pressure is positive, and the calculated off-site doses
are sensitive t this initial air temperature difference. The specified
44°F temperatur. difference is consistent with the LOCA accident analysis
(Reference 4) .

The initial testing of inleakage into the shield bullding and t -
auxiliary building speclal ventilation zone (ABSVZ) has resulted in
greater specified Inleakage (Figure T§.4.4-1, change No. 1) and the
necessity to deenergize the turbine building exhaust fans in order to
achieve a negative pressure in the ABSVZ (T5.3.6.E.2). The steff's
conservative calculation of doses for these conditions indicatcd that
changing allowable containment leak rate from 0.5% to 0.25%/da; would
offset the increased 1 sge (Reference 3).

High efficiency particulate absolute (HEPA) filters are installed before
the charcoal adsorbers to prevent clogging of the iodine adsorbers for all
emergency alr trectwent systems, The Charcoal sorbers are installed to
reduce the potential release of radioiodine t s environment.

The operability of the equipment anu systeme veq ired for the control of
hydrogen gas ensures that this equipment will be available to maintain the
hydrogen concentration within containment below its flammable limit during
post-LOCA conditions., Either recombiner unit Is capable of controlling
the expected hydrogen generation assoclated with (1) zirconium-vater
reactions, (2) radiolytic decomposition of water, and (3) corrosion of
metals within containment. These hydroger control systems are consistent
with the recommendations of Regulatory Cuide 1.7, "Control of Combustible
Cas Concentrations in Centainment Following s LOCA", March 1971,

Alr locks are providea with two doors, each of which is designed to seal
against the maximum contalnment pressure resulting from the limiting DBA.
Should an air lock become inoperable as a result of an inoperable air lock
door or an inopersble door interlock, power operation may continue
provided that at least one OPERABLE air lock door is closed. With an air
lock door inoperable, access through the closed or locked OPERABLE Joor
is only permitted for repair of inoperable air lock

equipment.
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3.6 CONTAINMENT SYSTEM
Bases continued

OPERABILITY of air locks {s requi-.d to ensuie that CONTAINMENT INTEGRITY
maintained. Should an air lock become inopersble for reasons other than
an inoperable air lock door, the air lock leak tight integrity must be
restored within 24 hours or actions must be taken to place the unit in a
condition for which CONTAINMENT INTECGRITY is not required.

References

1 USAR, Section 5

USAR, Section 10.3.4 and FSAR Appendix G
letter to NSP dated Novenber 29, 1973
Letter to NSP dated September 16, 1974
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3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS
Bases

Throughout the 3.10 Technical Specifications. the terms "rod(s)" and
"RCCA(s)" are synonymous.

A. Shutdown Mirgin

Tt bt ety deneiivity 1o pEoevided eonsbobent wiih Plrabe oo v
(bt et bbb E O D e et - shatde BB Esit e sdeduel keepd

A su”"lotent shutdown margin engure : (1) the reac - 7 be ma
nube:ul,gal’:tx’ !

B. Power Distribution Control

The specific- - ions of this sectior provide assuranc: of fuel integrity
during Condition I (Normal Operations) and 1T (Incidents of Moaerate
frequency) evunt ., a) maintaining the minimum DNBER in the core of
greater than or « .2 1.30 for Exxon fuel and 1.17 for Westinghouse
fuel during normal) ._.evat:or and in short term tiansients, and (b)
limiting the fission gas relrase, tuel pellet temperature and cladding
mechaniral properties to v ithin assumed design criteria. The ECCS
analysis wvas performasd .n accordance with SECY 83-472. One calculation at
the 95% probability leve. was per’ormed as wel. is one calculation with
al]l the requi - ed fearures of 10 CFR Part 50, Appendix K. The 95%
provability level calculation used the peak linear heat generation rate

pecified in cthe CORE OPERATING LIMITS REPORT. The Appendix K calculation
used the peak linear heat generation rate specified in the CORE OPERATING
LIMITS REPORT for the Fy limit specified in the CORE OPERATING LIMITS
REPORT. Maintaining 1) reaking fa- " »rs velow the Fy limit specified in
*he CORE OPERATING LIMITS REPORT ¢ ng all Condition I events and 2) the
peak linear h:at generation rate below the value specified in the CORE
OPERATING LIMITS REPORT at the 95% probability level assures compliance
with the ECCS analysis.



3.10 CONTROL ROD AND F. ER DISTRIBUTION LIMITS
Bases continued

B. Power Distribution Control (continued)

During operation, the plant staff compares the measured hot channel
factors, F¥ and F¥,5, (described later) to the limits determined in the
trensient and LOCA analysez. The terms on the right side of the equacions
in Section 3.10.B.1 represent the analytical limits. Those terns on the
left side represent the measured hot channel factors corrected for
engineering, calculational, and measurement uncertainties.

F*, is the measured Nuclear Hot Chanrel Factor, defined as the maximum
local heat flux on the surface of a fuel rod divided by the averag:e heat
flux in the core. Heat fluxes are derived from measured neutron fluxes
and fuel enrichment,

The K(Z) fu. .tion specified in the CORE OPERATING LIMITS REPORT is a
normalized functic that limits Fy axially. The K(Z) value is based on
large and small break LOCA analyses.

V(Z) is an axially dependent function applied to the equilibrium measured
¥, to bound F%;'s that could be measured at non-equilibrium conditions.
This function is based on power distribution control analyses that
evaluated the effect of burnable poisons, rod peosition, axial effects, and
xenon worth.

“fy. Engineer.ng Heat Flux Hot Channel Factor, is defined as the allowance
m heat fiux required for manufacturing tolerances. The engineering

actor 'lows for local variations in enrichment, pellet density and
‘famete - surface area of the fuel rod and eccentricity of the gap between
ellet and clad. Combined statistically the net effect Is a factor of

.03 to be applied to fuel rod surface heat flux.

The 1.05 multiplier accounts for uncertainties associated with measurement
of the power distribution with the movable incore detectors a:s the use of
those measurements to establish the assembly local power distribution.

F*, (equil) is the measured limiting F'; obtained at equilibrium conditions
during target flux determination.

F%q. Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio of
the integral of linear power a'ong the rod with the highest integrated
power to the average rod power.
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4.1 QPERATIONAL SAFETY REVIEW

Bases
CHANNEL CHECK

Failures such as blown instrument fuses, defective indicators, faulted
amplifiers which result in "upscale” or "downscale" indication can be
easily recognized by simple observation of the functioning of an
instrument or system. Furthermore, such failures are, in many cases,
revealed by alarm or annunciator action, and a check supplements this type
of built:in surveillance.

Based on experience in operation of both conventional and nuclear p.ant
systems, when the plant is in operation, the minimum checking frequencies
set forth are deemed adequate for reactor and steam system
instrumentation,

CHANNEL CALIBRATION

Calibration is performed to ensure the presentation and acquisition of
accurate information.

The nuclear flux (linear level) cl.annels daily calibration against a
thermal power calculation will account for errors induced by changing rod
patterns and core physics parameters.

Other channels are subject only to the "drift" errors induced within the
instrumentation itself and, conseque.. .y, can tolerate longer intervals
between calibration. Process system instrumentation error: induced by
drift can be expected to remajn within acceptable tolerances if
recalibration is performed at intervals of each refueling shutdown.

Substantial calibration shifts within a channel (essentially a channel
failure) will be revealad cduring routine checking and testing procedures.

CHANNEL FUNCTIONAL TESTS




4.1 OPECATIONAL SAFETY REVTF'!
Bases continued

CHANNEL DESPONSE TESTS

N.asurement of response times for protection channels are performed to
assure response times within those assumed for accident analysis (USAR,
Section 14).
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Exhibit C
Prairie Island Nuclear CGenerating Plant

License Amendment Request Dated Sentember 21, 1992

Revised Technical Specification Pages

Exhibit C consists of revised and new pages for the Prairie Island Nuclear
Generating Plant Technical Specification with the proposed chaiges
incorporaced. The revised and new pages are listed below:

e BEVISED _FPACES NEW PAGES
T8.1-1 TABLE T§.1-1

TS.1-2 TABLE TS.3.5-2A (Pages 1 through 6)
TS.1-4 TABLE TS.3.5-2B (Pages 1 through 8)
T§.1-5 TABLE TS.4.1-1A (Pages 1 through 5)
T$.1.7 TABLE TS.4.1-1B (Pages 1 through 7)
T6.1-8 TABLE TS.4.1-1C (Pages 1 through 4)
T§.2.3:3 B.3.5-5

T§.2.3-4 B.3.6-3

T§.3.4-3

T6.3.5-1

T§.3.10-1

18.4.1-1

TABLE TS 4.1-2B (Pages 1 and 2)

B.2.3-2

B.2.3-3

B.3.5-1

B.3 5-2

B.3.5-3

B.3.5-4

B.3.6-1

B.3.6-2

B.3.10-1

B.3,10-2

B.4.1-1
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T8.1-1

1.0 DEFINITIONS

The defined terms of this section appear in capitalized type and are
applicabls throughout these Technical Specifications.

ACTTON

ACTION shall be that part of a Specification which prescribes remedial
measures required under designated conditions.

AUXILIARY BUILDING SPECIAL VENTILATION ZONE INTEGRITY
AUXILIARY BUILDING SPECIAL VENTTLATION ZONE INTEGRITY shall exist when:

1. Single doors in the Auxiliary Building Special Ventilation Zone are
locked closed, and

2. At least one door in each Auxiliary Building Special Ventilation Zone air
lock type passage is closed, and

3. The valves and actuation circuits that isolate the Auxiliary Building
Normal Ventilation System following an accident are OPERABLE.

4. The Auxiliary Building Special Ventilation System is OPERABLE.
CHANNEL, CHECK

CHANNEL CHECK is a qualitative determination of acceptable OPERABILITY

by observation of channel behavior during operation. This determination shall
include comparison of the channel with other independent channels measuring
the same variable,

CUANNEL FUNCTIONAL TEST

A CHANNEL FUNCTIONAL TEST consists of injecting a simulated signal into
the channel as close to the primary sensor as practicable to verify
that it is OPERABLE, including alarm and/or trip initiating action.

CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel
such that it responds within the required range and accuracy to known values
of input., The CHANNEL CALIBRATION shall encompass the entire channel
including the sensors and alarm, interlock and/or trip functions and may be
performed by any series of sequential, overlapping, or total channel steps
such that the entire channel is calibrated.

CHANNEL RESPONSE TEST

A CHANNEL RESPONSE TEST consists of injecting a simulated signal into
the channel as near the sensor as practicable to measure the time for
electronics and relay actions, including the output scram relay.
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T8.1-2

CONTAINMENT INTEGRITY
CONTAINMENT INTEGRITY shall exist when:

bl

[ 5

Penetrations required to be isolated during accident conditions are
either:

a. Capable of being closed by an OPERABLE containment automatic
isolation valve system, or

b. Closed by manual valves, blind flanges, or deactivated automatic
valves secured in their closed positions, except as provided in
Specifications 3.6.C and 3.6.D.

2. Blind flanges required by Table TS.4.4-1 are installed.
3., The equipment hatch is closed and sealed.
4. Each air lock is in compliance with the requirements of Specification
3,6 .M.
5. The containment leakage rates are within their required limits, I
CORE ALTERATION

CORE ALTERATION is the movement or manipulation of any component within the
reactor pressure vessel with the vessel head removed and fuel in the vessel,
which may affect core reactivity. Suspension of CORE ALTERATION shall not
preclude completion of movement of a component to a safe conservative
position.

CORE OPERATING LIMITS REPORT

The CORE OPERATINC LIMITS REPORT is the unit-specific document that provides
core operating limits for the current operating reload cycle. These
cycle-specific core operating imits shall be determined for each reload cycle
in accordance with Specification 6.7.A.6. Plant operation within these
operating limits is addressed in individual specifications.
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LIMITING SAFETY SYSTEM SETTINCS

LIMITING SAFETY SYSTEM SETTINGS are settings, as specified in Section 2.3, for
automatic protective devices related to those variables having significant
safety functions.

MEMBERS OF THE PUBLIC

MEMBERS OF THE PUBLIC shall include all persons who are not occupationally
associated with the plant. This category does not include employees of the
licensee, its contractors, or its vendors. Also excluded from this category
are persons whe enter the site to service ejuipment or to make deliveries.
This category does include persons who use portions of the site for
recreational occupational, or other purposes

not associated with the plant.

QFFSITE DOSE CALCULATION MANUAL (ODCM)

The ODCM is the manual containing the methodology and parameters to be used in
the calculation of offsite doses due to radioactive liquid and gaseous
effluents, in the calculation of liquid and gaseous effluent monitoring
instrumentation alarm and/or trip setpoints, and in the conduct of the
Radiological Environmental Monitoring Program.
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T8.1-5

OPERABLE - OPERABILITY

A system, subsystem, train, component or device shall be OPERABLE or have
OPERABILITY when it is capable of performing its specified function(s).
Implicit in this definition shall be the assumption that all necessary
attendant iastrumentation, controls, normal and emergency electrical power
sources, cooling or seal water, lubrication or other auxiliary equipment that
are required for the system, subsystem, train, component or device to perform
its function(s) are also capable of performing their related support
function(s).

When a system, subsystem, train, component or device is determined to be
inoperable solely because its emergency power source is inoperable, or solely
because its normal power source is inoperable, it may be considered OPERABLE
for the purpuse of satisfying the requirements of its applicable Limiting
Condition for Operation, provided: (1) its corresponding normal or emergency
power source is OPERABLE; and (2) all of its redundant system(s),
subsystem(s), train(s), component(s) and device(s) are OPERABLE, or likewise
sautisfy the requirements of this paragraph.

The OPERABILITY of a system or component shall be considered to be estab-
lished when: (1) it satisfies the Limiting Conditicns for Operation in
Specification 3.0, (2) it has been tested periodically in accordance with
Specification 4.0 and has met its performance requirements, and (3) its
condition is consistent with the two paragraphs above.

OPERATIONAL MODE - MODE

An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive
combination of core reactivity condition, power level and average reactor
coolant temperature specified in Table TS.1.1,

PHYSICS TESTS

PHYSICS TESTS shall be those tests performed to measure the fundamental
characteristics of the core and related instrumentation. PHYSICS TESTS are
conducted such that the core vower is sufficiently reduced to allow for the
perturbation due to the test and therefore aveid exceeding power distribution
limits in Specification 3.10.B.

Low power PHYSICS TESTS are run at reactor powers less than 2% of rated power.
POWER OPERATION of a unit is any operating condition that results when the

reactor of that unit is critical, and the neutron flux power range instru-
mentation indicates greater than 2% of RATED THERMAL POWER.

R e —— S
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T8.1-7

RATED THERMAL POWER

KATED THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolant of 1650 megawatts thermal (MWt).

REPORTAB'.E_EVENT

A REPORTABLE EVENT shall be any of those conditions specified in Section
50.73 of 10 CFR Part 50.

SHIELD BUILDING INTEGRITY

SHIELD BUILPING INTEGRITY shall exist when:

1. Each door in each access opening is closed except when the access opening
is Leing used for normal transit entry and exit, then at least one door
shall be closed, and

2. The shield building equipment opening is closed.

3. The Shield Building Ventilation System is OPERABLE.

SITE BOUNDARY

The SITE BOUNDARY shall be that line beyond which the land is neither owned,
nor leased, ncr otherwise controlled by the licensee.

SOLIDIFICATION

SOLIDIFICATION shall be the conversion of wet wastes into a form that meets
shipping and burial ground re~uirements.

SOURCE CHECK

A SOURCE CHECK shall be the qualitative asseszsment of channel response when
the channel sensor is expored to a source of increased radioactivity,
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T6.1-8

STACGERED TEST BASIS

A STAGGERED TEST BASIS shall consist of the testing of one of the systems,
subsystems, channels, or other designated components during the specified
Surveillance Frequency so that all systems, subsystems, channels, or other
designated components are tested during n Surveillance Frequency intervals,
where n is the total number of systems, subsystems, chaunels, or other
designated components in the associated functiorn.

For example, the surveillance frequency for the automatic trip and interlock
logic specifies that the functional testing of that system is monthly and that
each train shall be tested at least every two months on a STAGGERED TEST
BASIS. Per the definition above, for the automatic trip and inverlock logic,
the Surveillance Frequency interval is monthly and the number of trains
(channels) is 2 (n=2), Therefore, STAGGERED TEST BASIS requires one train be
tested each month such that after two Surveillance Frequency intervals (two
months) both trains will have been tested.

STARTUP OPERATION

The process of heating up a reactor above 200°F, making it eritical, and
bringing it up to POWER OPERATION,

THERMAL POWER

THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolant.

UNRESTRICTED AREAS

An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY access
to which is not controlled by the licensee for purposes of protection of
individuals from exposure to radiation and radiocactive materials, or any area
within the SITE BOUNDARY used for residentfal quarters or for industrial,
commercial, institutional and/or recreational purposes.

VENTILATION EXHAUST TREATMENT SYSTEM

A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and
installed to reduce gaseous radioiodine or radiocactive material in particulate
form in effluents by passing ventilation or vent exhaust gases through
charcoal adsorbers and/or HEPA filters for the purpose of removing iodines or
particulates from the gaseous exhaust stream prior to the release to the
environment. Such a system is not considered to have any effect on noble gas
effluents., Engineered safety feature atmospheric cleanup systems are not
considered to be VENTILATION EXHAUST TREATMENT SYSTEM components.

VENTING

VENTIHG shall be the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or
other operating condition, in such a manner that replacement alr or _as is not
provided or required during VENTING, Vent, used in .ystem names, does not
imply a VENTING process.
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MODE
A. POWER OPERATION

B. HOT STANDBY
C. HOT SHUTDOWN

D. INTERMEDIATE SHUTDOWN

E. COLD SHUTDOWN

F. REFUELING**

TABLE TS.1-1
OPERATIONAL MODES
REACTIVITY ¢ RATED
CONDITION, K.¢r THERMAL POWER

NA > 2%

= 0.99 < 2%

< 0,99+ NA

< 0.99% NA

< 0.99 NA

< 0, 95%4w NA

TABLE T§.1-1

AVERAGE COOLANT
—IEMPERATURE

NA
NA
2 535°F

535°F
200°F

v A

200°F

A

< 140°F

* Not a shutdown margin requirement, see Figure 7§.3.10-1 for shutdown

margin requirements.

** Fuel in the reactor vessel with the vessel head closure bolts less than
fully tensioned or with the head removed,

*** Boron concentration of the reactor coolant system and the refueling cavity
sufficient to ensvre that the more restrictive of the following conditions

is met:

a. Kye £ 0.95, or

b. Boron concentration > 2000 ppm.

-
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2.3.A.2.8.

T§.2.3-3

Reactor ~oclant pump bus undervoltage - 275% of normal voltage.
Open reactor coolant pump motor breaker.
Reactor coolant pump bus underfrequency - 258.2 Hz

Power renge neutron flux rate.

1. Positive rate - <15% of RATED THERMAL POWER with a time
censtant 22 seconds

2, Negative rate - s7% of RATED THERMAL POWER with a time
constant 22 seconds

3. Other reactor trips

a. High pressurizer water level - =90% of narrow
range instrument span.

b. Low-low steam generator water level - 25% of
narrow range instrument span,

¢. Turbine Generator trip
1. Turbine stop valve indicators - closed
2. Low auto stop oil pressure - 245 psig

d. Safety injection - See Specification 3.5
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T§.2.3-4

2.3.B. Frotective instrumentation settings for reacter trip inter.ocks shall
be as follows:

1. P-6 Interlock:

Source range high flux trip shall be unblocked whenever inter-
mediate range neutron flux is <107'% amperes.

2. P<7 Interlock:
"At power" reactor trips that are blocked at low power (low
pressurizer pressure, high pressurizer level, and loss of flow for
one or two loops) shall be unblocked whenever:
a. Power range neutron flux is =12% of RATED THERMAL POWER or,
b. Turbine load is 210% of full lcad turbine impulse pressure.

3. P-8 Interlock:

Low pos °r block of single loop loss of flow is permitted whenever
power range neutron flux is <10% of RATED THERMAL PCWER.

4, P-9 Interlock:

Reactor trip on turbine trip shall be unblocked whenever power range
neutron flux is 250% of RATED THERMAL POWER.

$., P-10 Interlock:
Power range high flux low setpoint trip and intermediate range high
flux trip shall be unblocked whenever power range neutron flux is
<9% of RATED THERMAL POWER.
C, Control Rod Withdrawal Stops
1. Block automatic rod withdrawal:

a. P-2 Interlock:

Turbine load <15% of full load turbine impulse pressure.

R YRR U S——
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T8.3.4-3

3.4.C. Steam Exclusion System

1. The reactor coolant system average temperature shall not exceed
350°F unless both isolation dampers in each ventilatinn ducc
penetrating rooms contairing equipment required for a high energy
line rupture outsicde of containment are OPERABLE (except as
specified below):

a, If one of the two redundant ste.m exclusion dampers is
inoperable, the operable redundant cCamper may remain open {or 24
hours. If after 24 hours, the damper remains inopecable, one of
the two dampers shall be closed.

b. The actuation logic (including temperature sensors) for one train
of steam exclusion may be inoperable for 24 hours. If after 24
hours, the actuation loglic remains inoperable, ona of the two
dampers shall be closed.

ne

. If two redundant steam exclusion dampers or two trains of actuation
logic (including temperature sensors) are inoperable, close tie
associated dampers within 4 hours.

cne t

A reactor shall not be made or maintained critical nor shall reactor
coolant system average temperature exceed 350°F unless the specific
activity of the secondary coolant system for that reactor is less than
or equal to 0.10 uCi/gm DOSE EQUIVALENT 1-131. 1If these conditions
cannot be satisfied, within one hour injtiate the action necessary to
place the unit in HOT SHUTDOWN, and be in at least HOT SHUTDOWN within
the next & hours and reduce reactor system coolant average temperature
below 350°F within the following 6 hours.




T8.3.5-1

3.5 INSTRUMENTATION SYSTEM

Applicability

Applies tn protection system instrumentstion.

Obiectives

To provide for automatic initiatior of the engineercd safety features in the
event the princinal process variable limits are exceeded, and to delineate the
conditions of the reactor trip and engineared safety teature instrumentation
necessary to ensure reactor safety.

) tion

A. Limiting set points for instrumentation which initiates operation of the
engineered safety features shall be as stated in Table TS.3.5-1.

B. For on-line testing or in the event of fallure of a sub-system
instrumentation channel, plant operation shall bDe permitted to continue at
RATED THERMAL POVER in accordance with Tables T8§.3.5-2A and T§.3.5-2B.







TABLFE 15.3.5-2A (Page 2 of 6)

REACTOR IRIP SYSTEM INSTRUMENTATION

MINIMUM
TO O CHANNE CHANNELS
FUNCTIONAL UNTT OF CHANNELS TO _TRZP OPERABLE
9. Low Pressurizer Pressure 4 2 3
10. High Pressurizer Pressure 3 2 2
11. Pressurizer High Gater Level 3 2 2
12 Reactor Coolant Flow Low 3/lo0p 2/loop 2/lo0p
13. Turbine Trip
a. Low AST 0il Pressure 3 F 2
b. Turbine Stop Valve Closure 2 2 1
14. lo-Lo Steam (enerator 3/SG 2/5G in 2/56 in
Water Level any SG eacn SC
15. Undervoltage on 4.1% kV Buses 2/bus 1/bus on 2 on one
11 and 12 (Unit .: 21 and 22) both bus

buses

. G A A P——

APPLICABLE

ACTION

11
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TABLE TS.3.5-2A (Page 3 of 6)

REACTOR TPIP SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
CTI UNI OF CHANNE TO TRIP OPERABLE MODES ACTION
16. Loss of Reactor Coolant Pump
a. RCP Breaker Open 1/pump 1 1/pump A 1
b. Underfrequency 4kV bus 2 /bus 1/bus on 2 on one A 11
both bus
buses
17. Safety Injection Input 2 1 2 A, B 7
from ESF
18. Automatic Trip and Inter’ sck Logic 2 1 2 A, B 7
2 1 2 cla 1 pie 1 (AL 8
19. Reactor Trip Breakers 2 1 2 A, B 9
2 1 2 cls) D(". = 8
20. Reactor Trip Bypass Breakers 2 1 1 (d) 10

(a) When the Reactor Trip Breakers are closed and the Control Rod Drive System is capable of rod
withdrawal.

A3Y

(9 30 ¢ #%eq)
¥Z-6'€'Sl I19VL

(d) When the Reactor Trip Bypass Breakers are racked in and closed for bypassing a Reactor Trip Breaker
and the Control Rod System is capable of rod withdrawal.
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ACTION 1:

ACTION 2:

TABLE 3.5-2A (Page 4 of 6)

Action Statements

With the number of OPERABLE channels

one less than the Total Number of
Channels, restore the inoperable channel
to OPERABLE status within 48 hours or be
in at least HOT SHUTDOWN within the nex"
6 hoursz.

With the number of OPERABLE channels
less than the Total Number of Channels
HOT STANL. ¥ and/or POWER OPERATION may
proceed provided the following
conditions are satisfied:

a., The inoperable charnel is placed in
the tripped condition within é hours;

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel may be bypassed
for up to 4 hours for surveillance
testing of other channels per
Specification 4.1; and

c. If THERMAL POWER is above 85% of
RATED THERMAL POWER, then determine
the core quadrant power balance in
accordance with the requirements of
Specification 3.10.C. 4.

d. One additional channel may be taken
out of service for low power PHYSICS
TESTS.

ACTION 3:

ACTION 4:

ACTION 5:

With the number of channels OJERABLE one

less than the Total Number of Channels and

with the THERMAL POWER level:

a. Below the P-6 (Intermediate Range
Neutron Flux Interlock) Setpoint,
restore the inoperablie channel to
OPERABLE status prior to increasing
THERMAL POWER above the P-6 Setpoint.

b. Above the P-6 (Intermediate Range
Ncutron Flux Interlock) Setpoint but
below 10% of RATED THERMAL POWER,
restore the inoperable channel teo
OPERABLE status prior to increasing

THERMAL POWER above 10% of RATED THERMAL

POWER .

With the number of OPERABLE channels one
iess than the Total Number of Channels
suspend all operaticns involving positive
reactivity changes.

With the number of OPERABLE channels
one less than the Total Number of
Channels restore the inoperable
channel to OPERABLE status within 48
hours or within the next hour open the
reactor trip breakers and suspend all
operations involving positive
reactivity changes.

(9 30 v o%eq)
VZ-G €Sl q19VL




ACTION 6:

ACTION 7:

ACTION 8:

TABLE 3.5-2A (Page 5 of 6)

Action Statements

With the number of OPERARLE chamnnels
one less than the lotal Number of
Channels  HOT STANDBY 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

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperable channel may be bypassed
for up to 4 hours for surveillance
testing of other chamnnels per
Specification 4.1.

With the number of OPERABLE channels one
less than the Total Number of Chamnels,
restore the inoperable channel to
OPERABLE status within 6 hours or be in
at least HOT SHUTDOWN within the next 6
hours; however, one channel may be
bypassed for up to 8 hours for
surveillance testing per Specification
4.1 provided the other channel is
OFPERABLE.

With the number of OPERABLL channels one
less than the Total Number of Channels
restore the inoperable channel to
OPERABLE status within 48 hours or open
the reactor trip breakers within the
next hour.

ACTION 9.

AC ION 10:

a. With one of the diverse trip features
(Undervoltage or Shunt Trip
Attachment) inoperable, restore it te
OPERABLE scatus within 48 hours or
declare the breaker inoperable and
apply “he requirements of b below.
The breaker shall not be bypassed
while one of the diverse trip features
is innperable, except for the time
required for perferming maintenance
and testing to restore the diverse
trip feature to OPERABLE status.

b. With one of the Reactor Trip Breakers
otherwise inoperable, be in at least
HOT SHUTDOWN within & hours; however,
one Reactor Trip Breaker may be
bypassed for up to 4 hours for
surveillance testing per Specification
4.1, provided the other Reactor Trip
Breaker is OPERABLL.

With the Reactor Trip Bypass Breaker
inoperable, restore the Reactor Trip
vypass Breaker to OPERABLE status
prier to using the R.actor Trip
Bypass Brecker to bypass a Reactor
Trip Breaker. [f the Reactor Trip
Bypass Breaker is racked in and
closed for bypassing a Reactor Trip
Breaker and it becomes inoperable, be
in at least HOT SHUTDOWN within 6
hours. Rescore the Bypass Breaker to
OPERABLE status within the next 48
hours or open the Bypass Breaker
within the following hour.

ATY

(9 3o ¢ a%egq)
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ACTION 11:

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

ACTION

13:

14:

15:

16

17:

18:

TABLE 3.5-2A (Page 6 of 6)

Action Statemernts

With the number of OPERABLE channels
less than the Total Ni "ber of Channels,
POWER OPERATION may proceed provided
the following conditions are satisfied:

a. The inoperable channel(s) is placed
in the tripped condition within 6
hours, and

b. The Minimum Channels OPERABLE
requirement is met; however, the
inoperab'e channel(s) may be
bypassed for up co 4 hours feor

surveillance testing of other
channels per Speacification 4.1.

NOT USED

NOT USED

NCT USED

ROT USED

NOT USED

NOT USED

NOT USED

ACTION 19:

NOT USED

A3d
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TABLF 7S.3.5-2B (Page 1 of 8)

ENGINEERED SAFETY FEATURE ACTUATICN SYSTEM INSTRUMENTATION
MINIMUM
AL _NO CHANNELS CHANNELS APPLICABLE
L UNIT OF CHANNELS I0 TR1P OPERABLE MODES
1. SAFETY INJF..ION
Manual 'mitiation 2 1 2 A, B, C, D
High Containment Pressure 3 2 2 A, B, C, D
Steam Generator Low Steam 3/Loop 2 in any 2/Loop A, B, ¢
Pressure/Loop Loop
Pressurizer Low Pressure 3 2 2 A, B, cC®
Automatic Actuation Logic 2 1 2 A, B, C, D
and Actuation Relays
2. CONTAINMENT SPRAY

Manual Iniciation 2 2 2 A, B, C, D
Hi-Hi Containment Pressure 3 channels 1 senser 1 sensor A, B, ¢, D

with 2 per rer

Sensors per channel channel

channel in all 3 1 - all 3

channels channels

Autematic Actuation Logic and 2 1 2 A, B, C, D

Actuation Relays

ia) Trip function may be blocked in this MODE below a Reactor Coolant System Pressure of 2000 psig.

23
24

24

24

20

23

21

20

AdY
(8 3o 1 9deq)
92-6°€'S1L 19Vl
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ENGIN AF

NCTIONA
3. CONTAINMENT ISOLATION
a. Safety Injection
b. Manual
¢. Automatic Actuation Logic and
Actuation Relays
4. CONTAINMENT VENTILATION ISOLATION
a. Satety Injection
b. Manual
¢. Manual Containment Spray
d. Manual Containment Isolation
e. High Ra“iation in Exhaust Air
f. Auvtomatic Actuation Logic
and Actuation Relays
(b)

Whenever CONTAINMENT INTEGRITY is required and either of the containment purge systems are in

operation.

TABLE TS.3.5-2B (Page 2 of 8)

E ACTUATION SYS INSTR ON
MINiMUM
TOTAL NO, CHANNELS CHANNELS APPLICABLE
QF CHANKELS T0 _TRIP OPERABLE MODES

See 1 above for all Sefety Injection imtiating funchions and requirements.
2 1 2 A, B, C, D

2 1 2 A, B, C, D

See 1 ahove for all Safety Injection initiating funciions and requirements
2 1 2 (b)
Sec 2a above for Manual Contaiament Spray requirements.
See 3b above for Manual Contamment Isolation requirements.
2 1 2 (b)

2 1 2 (b)

ACTION

23

20

22

22

22

Add
(g 3o 7z o%eg)
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T TS.3.5-2B (Page 3 of 8)

IN AF FEA ACTUATION 5YS NS A ‘
J
MANIMUM 1
TOTAL NO. CHANNELS CHANNELS APPLICABLE |
INCTIOHAL UNI OF CHANNELS  TO TRIP  OPERABLE  MODES ACTION |
!
5. STEAM LINE ISOLATION |
a. Memuzl 1/Loop 1/Loop 1 /Loop A; B. G, p? 27 l
i
b. Hi-Hi Containment Pressure 3 2 2 A, B, C, D'® 24 |
c. Hi-Ei Steam Flow with Safety ]
Injection g
|
1. Hi-Hi Steam Flow 2/Loop 1 in any 1/Loop A, B, C, % 29 |
| Loop |
| 2. Safety Injection See 1 above for all Safety Injection infiating functions and reguirements. i
d. Hi Steam Flow and 2 of 4 Low E
Tave with Safety Injection: 1
- :
| 1. Hi Steam Flow 2/Loop 1 in any 1/Loop A, B, C, DW® 29 l
| Loop
|
1 0
| 2. Tave 4 2 3 A, B, C, D' 26 |
|
lT 3. Safety Injection See 1 shove for all Safety lnjection initiating functions and requirements.
|
l = o~ o3
| ass |
' {(c) Wher reactor coolant system average temperature is greater than 350°F and either main steam isolation % ; :
valve is open. w =
o -
(d} When reactor coolant system average temperature is greater than 520°F and either main steam isolatien :f"
valve is open. — ‘.':
]

Iy S N NN,
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TABLE TS.3.5-2B {(Page 4 of 8)

ENCINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

FUNCTIO UNIT
5. STEAM LINE ISOLATION (contipued)
e. Automatic Actuation Logic and
Actustion Relays
6. FEEDWATER ISOLATION

a. Hi-H{ Steam Generator Level

b. Safety Injectien

¢. Reactor Trip with 2 of 4
Low Tave (Main Valves only):

1. Reactor Trip
2. Low Tave

d. Automatic Actuation Logic
and Actuation Relays

(c) When reactor coolant system average
valve is open.

MINIMUM
TOTAL NO, CHANNELS ~ CHANNELS ~ APPLICABLE
OF CHANNELS O TRIP  OPERABLE  MOD
2 1 2 A, B, C, D®
3/56G 2/5G in 2/SG in A, B
any SG each SG

See | above for all Safety Injection initiating functions and requircments.

2 1 2 A, B
4 2 3 A, B
2 1 2 A, B

ACTION

25

24

28

24

28

temperature is greater than 350°F and either main steam isolation

Add
(g 3o v odweq)
92-6'€ Sl F1EVL




ABLE T5.3.5-2B (Page 5 of B)
ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
MINIMUM
TOTAL NO. CHANNELS  CHANNELS  APPLICABLE
FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE MODES ACTION
AUXTLIARY FEUIDWATER
&. ™anual 2 1 2 A, B. 7, D= 26
b, Steam Generator Low-Low 3/8G 2/5G in 2/8G in A, B, € p= g3
Warer Level any SC each 5G
¢. Undervoltage on 4.26 kV Buses 2 /bus 1/bus on 2 on one A, B 29
11 and 12 (Unit 2: 21 and 22) both bus
; {Start Turbine Uriven Pump buses
| orly)
d. Trip of Msin Feedwater ¥ s
1. Turbive Priven 2 2 2 A, B 26
2. Motor Driven 2 2 2 A, B 26
2. Safety Injection See 1 above for il Safety Imection mitiating functions and requirements.
f. Automatic Actuation Logic 2 1 2 A, 8, C, p® 20 :
and Actuation Relays :
i b e | [
‘ 275
i < B
e
- i
e
(e) When reactor coonliant system average temperature is greater than 350°F. - w
Ly
™ |
- 1
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ACTION 20:

ACTION 21:

ACTION 22:

TABLE 3.5-2B (Page 7 of §)

With the mumber of OPERABLE ch~nnels
one less than the Total Number of
Chamnels, restore the inoperable
channel to OPERABLE status within 6
hours or be in at least HOT SHUTDOWN
within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours:
however, one channel may be bypassed
for up to 8 hours for surveillance
testing per Specification 4.1, provided
the other chamnel is OPERABLE.

With the number of OPERABLE channels
less than the Total Number of Channels,
operation may proceed provided the
inoperable channel(s) is placed in the
tripped condition and the Minimum
Channels OPERABLE requirement is met.
The inope~ ‘ble channel(s) may be
bypassed for up to 4 hours for
surveillance testing per Specification
4.1.

With the number of OPERABLE channels
lsss than the Total Number of Chaunels,
operation may countinue provided the
containment purge supply and exhaust
valves are maintained closed.

tat

Ls

ACTION 23:

ACTION 24

With the mmber of OPERABLE channels
one less than the Total Number of
samnels, restore the inoperable
_aannel to OPERABLE status within 48
hours or be in at least HOT SHUTDOWN
within the next 6 hours cnd in COLD
SHUTDOWN with o the follow. ; 30 hours.

Vith the number of OPERABLE channels
one less than the Total Number of
Channels. operation in the applicable
MODE may proceed provided the feollow ng
conditions are satisfied:

a. The inoperable chamnel is placed in
the tripped condition within 6
hours, and,

b. T.e Minimum “hannels OPERABLE
requirement is met. however, the
inoperable channel may be bypassed
for up to & hours for surveillance
testing of other channels per
Specification 4. 1.

Add
(g 3o ( »%ny)
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ACTION 25:

ACTION 26:

ACTION 27:

IABLE 3.5-2B (Page 8 of 8)

Action State— s

With the number of OPERABLE chanmels
one less than the Total Number of
Channels, restore the inoperable
channel te OPERABLE status within 6
hours or be in at least HOT SHUTDOWN
within the next 6 hours. Operation in
HOT SHUTDOWN may proceed provided the
main steam isolation valves are clused,
if not, reduce reactor coclant system
average temperature below 350°F within
the following 6 hours. However, one
channel may be bypassed for up to 8
hours for surveillance testing per
Specification 4.1, provided the other
channel is OPERABLE.

With the nusber of OPERABLE channels
one less than the Total Number of
Channels, restore the inoperable
channel to OPERABLE ¢ _atus within 48
hours or be in at least HOT SHUTDOWUN
within 6 hours and reduce reactor
coolant system average temperature
below 350°F within the following 6
hours.

With the number of OPERABLE channels
one less than the Total Sumber of
Chamnels, restore the inoperable
channel to OPERABLE status within 4§
hours or be in at least HOT SHUTDOWN
within the next & hours and clese the

associated valve.

ACTICN 28:

ACTION 29:

wWith the number of OPERABLE chamnnels
one less than the Total Number of
Channels, restore the inoperable

char el to OPEFABLE status within 6
hou: . or be in at least HOT SHUTDOWN
within the next 6 hours. However,K one
channel may be bypassed for up to 8
hours for surveillance testing per
Specification 4.1, provided the other
channel is OPERABLE.

With the mumber of OFERABLI channels
less than the Total Number of Channe s,
operation in the applicable MODE may
proceed provided the fellowing
conditions are satisfied:

a. The inoperable rhannel(s) is placed
in the tripped condition within €
hours, and.

b. The Minimum Channels OPERABLE
requirement is met; however,K the
inoperable chamnel(s) may be
bypassed for up to 4 hours for
surveillance testing of other
channels per Specification 4.1

ATY
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78.3.10-1

3.10 CONTROL FOD AND POWER DISTRIBUTION LIMITS

Applicability

Applies to the limits on core fisslon power distribution and to the limits on
control rod operations.

Objective

To asrure 1) core subceriticality after reactor trip, 2) acceptable core power
E distributiens during POWER OPERATION, and 3) limited potential ~eactivity
insertions caused by hypothetical control rod ejection.

Specification
; A. Shutdown Margin

The shutdown margin with allowance for a stuck contrel rod assembly shall

exceed the applicable value shown in Figure T§.3.10-1 under all

I stealy-state operating conditions, except for PHYSICS TESTS, from zero to
| full power, including «ffects of axial power distribution. The shutdown

| margin as used here is defined as the amount by which the reactor core

E would be suberitical at HOT SHUTDOWN temperature conditions If all control
! rod assemblic  were tripped, assuming that the highest worth control rod
|

P — W

assembly rema.ned fully withdrawn, and assuming no changes in xenon or
boren concent:ation,

B. Power Distribution Limits

1. At all times, oxc;rt during low power PHYSICS TESTING, measured hot
channel factors, and FN,,, as defined below and in the bases, shall
meet the following limits:

RTP
Y x 1.03 x 1.05 = (Fyp / P) x K(2)
RTF
P x 1,04 € Fyy x [14 PFDH(1-P))

where the following definitions apply:

RT¥
- F; 1is the Fg limit at RATED THFRMAL POWER specified in the CORE
OPERATING LIMITS REPORT.

RTP
- Fuy 1s the Fyy limit at RATED THERMAL POWER specified in the CORE
OPERATING LIMITS REPORT.

E - PFUH is the Power Factor Multiplier for F' specified in the CORE
- OFERATING LIMITS REPORT,

- K(Z) is a normalized function that limits Fy{z) axially as specified in
the CORE OPERATING LIMITS REPORT.

« Z is the core height location.

« P 1s the fraction of PATED THERMAL POWER at which the core i{g operating.
In the F* linit determination when P =0.50, set P = 0,50,
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T§.4.1-1

4.1 OPERATIONAL SAFETY REVIEV
Applicability

Applies to items directly related to safety limits and limiting conditions for
operation,

Objective

To specify the minimum frequency and type of surveillance to be applie:
to plant equipment and conditions.

Specification

A. Calibration, testing, and checking of instrumentation channels and
testing of logic channels shall be performed as specified in Tables
TS 4.1-1A, 4.1-1B and 4.1-1C,

B. Equipment tests shall be conducted as specified in Table TS8.4.1-2A.
C. Sampling tests shall be conducted as specified in Table T§.4.1-2B.

D. Whenever the plant condicion is such that a system or component is not
required to be OPERABLE the surveillence testing associated with that
system or component may be discontinued. Discontinued surveillance tests
shall be resumed less than one test interval before establishing plant
condition: requi:iig OPERABILITY of the associated system or compons t,
unless suc- testing is not practicable (i.e., nuclear power range
calibration cannot be done prior to reaching POWER OPERATION) in which
case the testing will be resumed within 48 hours of attaining the plant
condition which permits testing to be accomplished.
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TABLE TS.6.1-1A (Page 1 of 5)
IR ¥ST STR ATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL  RESPONSE
CHECK  CALIBRATE = TEST IEST

a
R(l.) N.A.

MODES FOR WHICH
FUNCTIONAL UNIT s I IS

Manual Reactor Trip N.A. N.A. A, B, CV D,

Power Range, Feutron Flux

a) High Setpeoint

b) Low Setpoint

Power Range, Neutron Flux,
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intermediate Range,
Neutron Flux

Source Range, Neutron Flux

a.
b.

Startup
Shutdown

'(Zi

ct E(l)

. B

Overtemperature AT A, R

Overpower AT

T

E(l}

AN

(¢ 30 1 a%nyg)
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TABLE &.1-1A (Page 2 of 5)

FUNCTIONAL UNIT ?
9. Low Pressurizer Pressure s R Q N.A. a :
10. High Pressurizer Pressure S R Q N.A. A, 3 |
11. Pressurizer High Water Level S R qQ N.A. A ;
i2. Reactor Coolant Flow Low s R Q N.A. A !
13. Turbine Trip ?
a. Low AST 0il Pressure N.A. R $ps te 0 N.A. B !
b. Terbine Stop Valve N.A. R s N.A. A ||
Closure
14, Lo-Lo Steam Generator S R Q N.A. AL B |
Water Level
15. Undervoltage 4KV RCP Bus N.A. R Q N.A. A

AN
(g Jo gz 99wy)
Y1-1'%'S1L T18VL




16. Loss of Reactor Coclant Pump
a. RCP Breaker Open
b. VUnderfrequency 4KV 3us
17. safety Injection Input

18. Automatic Trip and Interlock
Logic

19. Reactor Trip Breakers

20. Reactor Trip Bypass Breakers

TABLE TS.4.1-1A (Page 3 of 5)

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

Mi®

MS. 1)

!(lt)

N.A.

N.A.

ail&)

A
AL B

A, B, c{l)' D(U' [ AR

A, B, c(l)' D(l)’ E(l)

See Note (16)

Add
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TABLE TS.4.1-1B (Page 1 of 7)

ENCGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS
FUNCTIONAL RESPONSE MODES FOR WHICH
FUNCTIONAL UNIT CHECK CALIBRATE IEST IEST SURVEILLANCE IS REQUIRED
1. SAFETY INJECTION
a. Manual Initiation N.A. N.A Rias N.A. A, B, C,. D
b. High Containment Pressure s R Q N.A. A, B, C. D
¢. Steam Generator Low Steam 5 R Q N.A. A, B, C®
Pressure/Loop
d. Pressurizer Low Pressure s R qQ N.A. A. B, C®)
e. Automatic Actuatien Logic N.A. N.A. N N.A A, B, C, D

and Actuation Relays

2. C7STAINMENT SPRAY

a. Manual Initiation N.A. N.A. R N.A. &k, B, C, D

b. Hi-Hi Containment S R Q N.A. AL B, C, D
Pressure

c. Automatic Actuation Legic N.A. N.A. N N.2. A, B, C. D

and Actuation Relays

AT
(L 3o | oey)
1-1'%'S1 319Vl
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T

R W e —

Hi-Hi Containment
Pressure

Hi-Hi Steam Flow with
Safety Injection

1. Fi-Hi Steam Flow

2. Safety Injection

Hi Steam Flow and 2 of &
Low T,,, with Safety
Injection

1. Hi Steam Flow

2. Tave

3. Safety Injection

Automatic Actuation Logic
and Actuation Relays

T SRR, PR L————

TABLE TS.4.1-1B (Page 3 of 7)

s R Q

Sec | abeve for all Safety Imjection Survesliance Requirements

s R 9
S R Q

Sce 1 above for all Safety Injection Surveiliance Reguirements

N.A. N.A. N

P ————

N.A.

N.A.

N.A.

N.A.

N.A.

et TR, TSNS~

n!‘)

D(Q)

Dﬂ)

D“’

o{l)

ATd

(L 30 ¢ o%ey)
1-1°'% $L T19vL




6. FEEDWATER ISOLATION

Hi-Hi Steam Cenerator
Level

Safety Injection
Reactor Trip with 2 of 4
Low T,,, (Main Valves
Only)

1. Reactor Trip

2. Tave

Automatic Actuation Logic
and Actuation Relays

IABLE T5.4.1-18 (Page & of 7)

See 1 above for all Safety Imjection Surveiilance Reguirements

N.A N.A. R N.A
S B Q N.A
N.A. N.A. M3 N.A.

A

(L 3o v a%ng)
41-1°%° 81 319vVL







FUNCTIONAL UNIT

8.

LOSS OF POWER

a. Loss of Voltage (9C%)
Coincident with Degraded
Voltage (90%) or Loss of
Voltage (55%) Coincident
with Degraded Voltage
(90%)

1. Loss of Voltage &4kv
Safeguards Bus (90%)

2. Loss of Voltage 4kv
Safeguards Bus {55%)

3. Degraded Voltage &4kv
Safeguards Bus (90%)

ABLE

5.4.1-1

TUR ATION SYS

CHECK  CALIBRATE

N.A. R
N.A. R
N.A. R

(Page & of 7)

U 10N _SURVEILLANCE IR s
FUNCTIONAL  RESPONSE MODES FOR WHICH
TEST TEST ILLANCE 1S B
- N.A. A, B, C, D
- N.A A, B, C,D
" N.A. A, B, C. D

AdY
(¢ 30 9 ofwy)
f1-1'%'S1L AT9VL
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IABLE T5.4.1-1C (Page 1 of 4)
] !
1. Control Red Insertion Momitor ~ R s/utD N.A. F o
2. Analog Rod Position s R st N.A. A; B, O . g8
3. Rod Position Deviatiun ~ N.A. s/uth N.A. A B
Monitor
4. Rod Position Bank s® N.A. N.A. N.A. A, B, C'® p) gD
Counters
5. Charging Flow 5 R N.A. N.A. A. B, C,.D
6. Residual Heat Removal s R N.A. N.A. ™ E®_ pi
Pump Flow
7. Boric Acid Tank Level D | S M N.A. A. B, C. D
8. Refueling Water Storage w R »® N.A. A, B, C. D
Tank Level
9. Volume Control Tank s R N.A. N.A. A, B.C.D
10. Arnnulus Pressure KA. R R N.A. See Note (12)
{(Vacuum Breaker) Zo
=7z
11. Auto Load Sequencers N.A KA. M N.A. A. B, C D :E
w
12. Beric Acid Make-up Flow N.A. R N.A. N.A. A, B, C, D -,
Channel g
= -
O













Table TS.4.1-2B
(Page 1 of 2)

TABLE T§.4.1-2B

MINIMUM FREQUENCIES FOR SAMPLING TESTS

SRR « -+ —

12,
13.

10,
11.

RCS Cross
Activity Determination

RCS Isotopic Analysis for DOSE
EQUIVALENT 1-131 Concentration

RCS Radiochemistry E determination

RCS lsotopic Analysis for lodine
Including 1-131, 1-133, and 1-135

RCS Radiochemistry (2)

RCS Tritium Activity

RCS Chemistry (C1°,F*, 02)

RCS Boron Concentration®(3)

RWST Boron Concentration

Boric Acid Tanks Boron Concentration
Caustic Standpipe NaOH Concentration
Accumulator Boron Concentration

Spent Fuel Pit Boron Concentration

* Required at all times.

e L REQUENCY,
S/week

1/14 days (when at ) swer)

1/6 months(1l) (when at power)

4) Once per 4 hours, whenever
the specific activity ex-
ceeds 1.0 v ./gram DOSE
EQUIVALENT 1-131 or 100/E
uCi/gram (at or above cold
shutdown), and

b) One sample between 2 and 6
hours following THERMAL
POWER change exceeding 15
percent of the RATED THERMAL
POWER within a one hour
period ( above hot shutdown)

Monthly

Weekly

5/Week

2/Neek /)

Weekly

2/Veek

Menthly

Monthly

Monthly (7}
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2.3 LIMITING SAFETY SYSTEM SEITINGS, PROTECTIVE INSTRUMENTATION
Bages continued

The overpower and overtemperature protection setpoints include the effects of
fuel densification on core safety limits.

A loss of coolant flow incident can result from a mechanical or electrical
fallure in one or more reactor coolant pumps, or from a fault in the power
supply to these pumps. If the reactor is at power at the time of the
incident, the immediate effect of loss of coolant flow is a rapld increase in
coolant temperature. This increase could result in departure from nucleate
bailing (DNB) with subsequent fuel damage if the reactor is not tripped
promptly. The following trip clircuits provide the necessary protection
against a loss of coolant flow Incident:

a, Low reactor coolant flow
b. Low voltage on pump power supply (s

¢. Pump circul. breaker opening (low frequency on pump power supply bus opens
pump circuic breaker)

The low flow reactor trip protects e core against DNB in the event of elther
a4 decreasing actual measured flow in the loops or a sudden loss of one or both
reactor coolant pumps. The set point specified i{s consistent with the value
used in the accident analysis (Reference 7). The low loop flow sigual is
caused by a condition of less then 90% flow as measured by the loop i1low
instrumentation.

The reactor coolant pump bus undervoltage trip is a direct reactor trip (not a
reactor coolant pump circuit breaker trip) which protects the core against DNB
in the event of &4 loss of power to the reactor coolant pumps. The set point
speclfied 1s consistent witn the valur used in the accident analysis
(Reference 7).

The reactor coolant pump breaker reactor trip ls caused by the reactor coolant
punp breaker opening as actuated by aither high current, low supply voltage or
low electrizal frequency, er by a manual control switch., The significant
feature of the reactor coolant pump breaker reactor trip is the frequency set
point, 258 .2 cps, which assures a trip signal before the pump inertia is
reduced to an unacceptable value.

The nhigh pressurizer water level reactor trip protects the pressurizer safety
valves against water relief. The specified set point allows adequate
operating instrument erveor (Reference 2) and transient level overshoot beyond
their trip setting so that the trip function pruvernts the water level from
reaching the safety valves.

The low-low steam generator water level reactor trip protects against luss of
feedwater flow accidents. The specified set point assures that there will be
sufficient water inventory in the steam generators at the time of trip to
allow for starting delays for the auxiliary feedwater systeam (Re “erence f).
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B.3.5-1

3.5 INSTRUMENTATION SYSTEM

Bases

Instrumentation has beer provided to sense accident conditions and to
initiate react:  trip and operation of the Engineered Safety Features
(Reference 1). The OPERABILITY of the Reactor Trip System and the
Engineered Safety System instrumentation and interlocks ensures that: (1)
the associated ACTION and/or reactor trip will be initiated when the
parsmeter monitored by each channel or combination thereof reaches its
setpoint, (2) the specified coincldence logle and sufficient redundancy is
maintained to permit a channel to be out of service for testing or
waintenance consistent with maintaining an appropriate level of
reliability of the Reactor Protection and Engineered Safety Features
instrumentation and, (3) sufficient system functions capability is
svailable from diverse parameters.

The OPERABILITY of these systems (s required to provide the overall
reliability, redundancy and diversity assumed available in the facility
design for the protection and mitigation of accident ané transient
conditions. The integrated operation of each of these systems is
consistent with the assurptions used in the safety analysis.

Specified survelllance and maintenance vutage times have been determined
in accordance with WCAP-10271, *Evaluation of Surveillance Frequencles and
Out of Service Times for the Reactor Protection Instrumentation System",
and supplements to that report. Out of service Clmes were determined
based on maintaining an appropriate level of reliability of the Reactor
Protection System and Engineered Safety Features instrumentation,

The evaluation of surveillance frequencies and out of service times for
the reactor protection and enginec. ed safety feature instrumentation
described in WCAP-10271 included the allowance for testing in bypass. The
evaluation assumed that the average amount of time the channels within s
given trip function would be in bypass for tesiing was 4 hours.

Safety Injection

The Safety Injection System is actuated automatically to provide emergency
cooling and reduccion of reactivity in the event of @ loss-of-conlant
accident or a steam lina bre k accident,

Safety injection In response to a loss-uf-coolant accident (JOCA) is
provided by a high containment pressure signal backed up by the low
pressurizer pressure signal. These conditions would accompany the
depressurization and coolant loss during a LOCA,

Safety injection in response to a steam line break is provided directly by
a4 low steam line pressure signal, bucked up by the low prussurizer
pressure signal and, in case of & break within the cuntainment, by the
high containment pressury =ignal.

The safety injection of hignly terated water will offset the temperature-
induced reactivity additien tha. ~01léd stherwise result from cooldown
followiang & sieam line break.










3.5 INSTRUMENTATION SYSTEM
Bases continued

Liniting Instrument Setpoints (continued)

4.

The steam line low pressure signal is lead/lag compensated and its
set-point is set well above the pressure expected in the event of a
large steam line break accident as shown in the safety analysis
(Reference 3).

The high steam line flow limit is set at approximately 20% of nominal
full-load flow at the no-load pressure and the high-high steam line
flow limit is set at approximately 1208 .f nominal full-load flow at
the full load pressure in order to protect against large steam break
accidents. The coincident low T,, setting limit for steam line
fsolatien initiation is set below its hot shutdown salue. The safety
anaiysis shows that these settings provide protection in the event of
a large steam break (Reference 3).

Steam generator low-low water level and 4.16 kV Sus 11 and 12 (21 and
22 in Unit 2) low bus voltage provide initiation signals for the
Auxiliary Feedwater System, Selection of these setpoints ls
discussed in the Bases of Section 2.3 of the Technical Specification.

High radiation signals providing input to the Containment Ventilation
Isolation circuitry are set in accordance with the Radiocactive
Effluent Technical Specifications. The setpoints are established to
prevent exceeding the limits of 10 CFR Part 20 at the SITE BOUNLARY.

The degraded voltage protection setpoint is 901 2% of nominal 4160 V
bus voltage. Testing and analysis have shown that 1ill safeguards
loads will operate properly at or above the degraded voltage
setpoint. The degraded voltage protection time delay of €12 seconds
has been shown by testin and analysis to be long enough to allow for
voltage dips resulting trom the starting of large loads. This time
delay is also consistent with the maximum time delay assumed in the
ECCS analysis for starting of a safety injection pump. A maximum
limit on the degraded voltage setpoint has been established to
prevent unnecessary actuation of the voltage restoring scheme.

The loss of voltage protection retpoint {s approximately 55% of

now 1al 4160 V bus voltage, Relays initiate a rapid (less than two
seconds) transfer to an alternate source on loss of voltage.







B.3.6-1

3.6 CONTAINMENT SYSTEM

Bases

Proper functioning of the Shield Building vent system is essential to the
performance of the containment system, Therefore, rxcept for reasonable
periods of maintenance outage for one redundant chain of equipment, the
system should be wholly in readiness whenever above 200°F. Proper
functioning of the auxiliary building special vent system and isolation of
the auxiliary building normal vent system are similarly ne .- ary to
preclude possible unfiltered leakage throug’ - enetrations = . =nter the
special ventilation zone.

For a train of the Shield Building Ventilation System to be considered
OPERABLE, the safety injection actuation input and the pressure difference
input for recirculation damper rcontrol must be OPERABLE. For a train of
the Auxiliary Building Special Ventilation System to be considered
OPERABLE, the safety injection actuation input to start fans and to
isolate the normal ventilation system must be OPERABLE.

The auxiliary building special ventilation zone and its associated
ventilation system have been designed to serve as secondary containment
following a loss of coolant accident (Reference 2). Special care was
taken to design the access dours in the boundary and isolation valves in
normal ventilation systems so that AUXILIARY BUILDING SPECIAL VENTILATION
ZONE INTEGRITY can be intact during reactor operation. The zone can
perforn its accident function with openings if they can be closed within 6
minutes, since the accident analysis assumed direct lesakage of primary
containment atmusphere to the environs when the shield building is at
positive pressure (6 minutes). As noted in Refercnce 2, part of the
Shield Building '« part of the Auxiliary Building Special Ventilation
Zone. The part i the Shield Building which is part of the Auxiliary
Building Special Ventilation Zone is subject to the Technical
Specifications of the SHIELD BUILDING INTEGRITY and not those associated
with AUXILIARY BUILDING SPECIAL VENTILATION ZONE INTEGRITY.

The action statement which allows SHIELD BUILDING INTEGRITY to be lost for
24 hours will allow for minor modifications to be made to the Shield
Building during power operations.

The COLD SHUTDOWN condition precludes any energy release or buildup of
containment pressure from flashing of reactor coolant in the event of a
system break.

The shutdown mergin for the COLD SHUTDOWN condition assures sub-ecriti-
cality with the vessel closed, even if the most reactive rod control
cluster assembly were inadvertently withdrawn.

The 2 psig limit on internal pressure provides adequate margin between the
maximum internal pressure of 46 psig and the peak accident pressure
resulting from the postulated Design Basis Accident (Reference 1).

The containment vessel is designed for 0.8 psi internal vacuum, the
occurrence of whirh will be prevented by redundant vacuum breaker systems.
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B.3.10-2

3.10 CONTROL ROD AND POWER DISTRIBUTION LIMITS

Bases continued

B. Power Distribution Control (continued)

During operation, the plant staff compares the measured hot channel
factors, F¥ and F'4, (described later) to the limits determined in the
transient and LOCA analyses. The terms on the right side of the equations
in Section 3.10.B.1 represent the analytical limits, Those terms on the
left side represent the measured hot channel factors corrected for
engineering, calculational, and measurement uncertainties.

Y, is the measured Nuclear Hot Channel Factor, defined as the maximum
local heat flux on the surface of a fuel rod divided by the average heat
flux Iin the core. Heat fluxes are derived from measured neutron fluxes
and fuel enrichment.

The K(Z) function specified in the CORE OPERATING LIMITS REPORT is a
normalized function that limits Fy axially. The K(Z) value i based on
large and small break LOCA analyses.

V(Z) is an axially dependent function applied to the equilibrium measured
F', to bound F¥'s that could be measured at non-equilibrium conditions.
This function is based on power distribution control analyses that
evaluated the effect of burnable poiscns, rod position, axial effects, and
xenon worth.

F¥;, Engineering Heat Flux Hot Channel Factor, is defined as the allowance

on hest flux required for manufacturing tolerances. The engineering
factor allows for local variations in enrichment, pellet density and
diameter, surface area of the fuel rod and eccentricity of thc gap between
pellet and clad. Combined statistically the net effect is a factor of
1.03 t> be applied to fuel rod surface heat flux.

The 1.05 multiplier accounts for uncertainties assoclated with measurement
of the power distribution with the movable incore detectors and the use of
those measurements to establish the assemblv local power distribution.

F% (equil) is the measured limiting F; obtained at equilibrium conditions
during target flux determination.

F'u, Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio of
the integral of linear power along the rod with the highest integrated
power to the average rod power.
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B.4.1-1

4,1 OPERATIONAL SAFETY REVIEW
Bases
CHANNEL CHECK

Failures such as blown instrument fuses, defective indicators, faulted
amplifiers which result in "upscale" or "downscale" indication can be
easily recognized by simple observation of the functioning of an
instrument or system. Furthermore, such failures are, in many cases,
revealed by alarm or annunciator action, and a check supplements this type
of built-in surveillance.

Based on experience in operation of both conventional and nuclear plant
systems, when the plant is in operation, the minimum checking frequencies
set forth are deemed adequate for reactor and steam system
instrumentation.

CHANNEL CALIBRATION

Calibration is performed to ensure the presentation and acquisition of
accurate information,

The nuclear flux (linear level) channels daily crslibration against a
thermal power calculation will account for errors induced by changing rod
patterns and core physics parameters.

Other channels are subject only to the "drift" errors induced within the
instrumentation itself and, consequently, can tolerate longer intervals
between calibration. Process system instrumentation errors induced by
drift can be expected to remain within acceptable tolerances if
recalibration is performed at intervals of each refueling shutdown.

Substantial calibration shifts within a channel (essentially a channel
failure) will be revealed during routine checking and testing procedures.

CHANNEL FUNCTIONAL TESTS

The specified surveillance intervals for the Reactor Protection and
Engineered Safety Features instrumentaiion have been determined in
accordance with WCAP-10071, "Evaluation of Surveillance Frequencies and
Out of Service Times for the Reactor Protection Instrumentation System",
and supplements to that report. Surveillance intervals were determined
based on mairtaining an appropriate level of reliability of the Reactor
Protection System and Engineered Safety Features instrumentation.

CHANNEL RESPONSE TESTS
Measurement of response times for protection channels are performed to

assure response times within those assumed for accident analysis (USAR,
Section 14).




